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alone or in-combination the following amendments are requested:  

• A clear description of what works are happening, when the works are happening, and 
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• The assessments of pressures should be based on the spatial and temporal presence 
of receptors. For example, if works associated with cables are only occurring during 
the breeding season, there is no need to carry out an assessment of cable works on 
non-breeding features.  

• Vessel transit movements need to be considered, at least to the point of a 
commitment to transiting via designated shipping lanes as much as possible to limit 
vessel disturbance.  

Applicant response: The Applicant has provided details of the number and type of each vessel in relation 
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be utilising the existing supply base at Heysham and other ports in Liverpool Bay where appropriate and will 

utilise the existing navigation routes through Liverpool Bay.  

It is important to note that the MDS applied to each impact is specific and may also differ to the overall project 

description presented within Volume 1, Chapter 3: Proposed Development Description. This ensures that 

for each impact assessed under each topic the most appropriate scenario is assessed (i.e. the scenario with 

the potential for generating the maximum effect to the relevant receptors). 

It should be noted that the levels of vessel activity in our project area, are already far more than our proposed 

project vessel movements. For example, while the Proposed Development will require over the whole 

construction period a total of around 240 construction vessels round tips (Table 7.21, Chapter 7, section 

7.9.1), there are on average each day 54 commercial vessels that pass through Eni's development area (ES 

appendices and Technical Reports, Appendix L_NRA, section 9.2). This means the construction of the 

Proposed Development will add on average an additional two vessels to this daily baseline. Furthermore, 

except for cable laying, which would take 3-5 days per cable, the Applicant already carries out many of the 

Proposed Development activities on its existing assets. 
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This study has been carried out by Anatec Ltd on behalf of Eni UK. The assessment represents 
Anatec’s best judgment based on the information available at the time of preparation. Any 
use which a third party makes of this report is the responsibility of such third party. Anatec 
accepts no responsibility for damages suffered as a result of decisions made or actions taken 
in reliance on information contained in this report. The content of this document should not 
be edited without approval from Anatec. All figures within this report are copyright Anatec 
unless otherwise stated. No reproduction of these images is allowed without written consent 
from Anatec. 
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1 Introduction 


1.1 Background 


Anatec was commissioned by RPS Group on behalf of ENI to undertake a Navigational Risk 
Assessment (NRA) for the proposed Carbon Capture and Storage (CCS) development.  


The proposed development consists of newly installed subsea cables, a new CCS platform 
located close to the existing platform at the Douglas Complex, as well as repurposing of 
existing platforms and pipelines at the Hamilton, Hamilton North and Lennox fields. 


This NRA presents information on the proposed development relevant to existing and 
estimated future navigational activity and forms the technical appendix to Volume 2, Chapter 
9 of the Environmental Statement (ES).  


1.2 Navigational Risk Assessment 


An Environmental Impact Assessment (EIA) is a process which identifies the environmental 
effects of a proposed development, both negative and positive. One requirement of the EIA 
for offshore projects is the NRA. Following Marine Guidance Note (MGN) 654 (Ref. i), this NRA 
includes: 


▪ Outline of methodology applied in the NRA; 
▪ Summary of consultation undertaken with shipping and navigation stakeholders to 


date; 
▪ Lessons learnt from previous offshore developments; 
▪ Summary of the project description relevant to shipping and navigation; 
▪ Baseline characterisation of the existing environment; 
▪ Discussion of potential impacts on navigation, communication and position fixing 


equipment; 
▪ Cumulative and transboundary overview; 
▪ Future case marine traffic characterisation; 
▪ Assessment of navigational risk (following the Formal Safety Assessment (FSA) 


process); and 
▪ Outline of embedded mitigation measures. 


It is noted that the MGN 654 guidance is intended to apply to renewable energy installations 
rather than CCS developments, however it is considered that much of the guidance is 
applicable to the Proposed Development. 


Potential hazards are considered for each phase of the development as follows: 


▪ Construction; 
▪ Operation and maintenance; and 
▪ Decommissioning. 
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The assessment of the Project is based on a parameter-based Project Design Envelope (PDE) 
approach, which is recognised in the Overarching National Policy Statement for Energy (EN-
1) (Ref. ii), the NPS for Renewable Energy Infrastructure (EN-3) (Ref. iii) and Planning 
Inspectorate Advice Note Nine: Rochdale Envelope (Ref. iv). The PDE includes conservative 
assumptions to form a Maximum Design Scenario (MDS) which is considered and assessed for 
all risks. Further details on the design envelope are provided in Volume 1, Chapter 3. 


The shipping and navigation baseline and risk assessment has been undertaken based upon 
the information available and responses received at the time of preparation, including the 
MDS as discussed above. 
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2 Project Description Relevant to Shipping and Navigation 


This section outlines the details of the project design envelope of relevance to shipping and 
navigation. An overview of the existing and proposed infrastructure included within the 
Proposed Development is presented in Figure 2.1. It is noted that the exact cable routeing will 
be finalised following the appointment of a cable lay contractor, with options being 
considered on the crossing of the Welsh Channel in particular. The current preferred route 
option extends further east than the route shown prior to crossing the channel, but remains 
within the physical work area. 


 


Figure 2.1 Project Overview 


The Proposed Development will include: 


▪ Installation of a new Douglas CCS platform to replace the existing Douglas Process 
platform to receive carbon dioxide (CO2) from the onshore Point of Ayr (PoA) Terminal 
and distribute CO2 to the Hamilton Main, Hamilton North, and Lennox wellhead 
platforms and when necessary, provide heating; 


▪ Installation of new topsides on the Hamilton Main, Hamilton North, and Lennox 
wellhead platforms to receive and inject CO2 into the depleted hydrocarbon 
reservoirs; 


▪ Repurposing of the existing subsea natural gas pipelines for their change of use from 
hydrocarbon to CO2 service; 


▪ Installation of new sections of pipeline to connect the new Douglas CCS platform to 
the existing subsea natural gas pipelines; 
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▪ Development of the Hamilton Main, Hamilton North, and Lennox reservoirs for CO2 
storage through up to eight injection wells created by side tracking of existing 
production wells. This includes drilling and recompletion operations, all of which will 
be within the existing footprint (template) of each platform; 


▪ Implementation of a programme of Monitoring, Measurement and Verification 
(MMV) activities. This includes the drilling of two new monitoring wells, one at 
Hamilton North and one at Hamilton Main. Additional monitoring wells will be created 
from the recompletion of existing wells within the existing footprint (template) of each 
platform: one monitoring well created by side-tracking an existing well in Lennox; and 
two sentinel wells, one in Hamilton North and one in Lennox;  


▪ Installation, including trenching, and some dredging, of two submarine 33kV 
armoured cables, with integrated fibre-optic cable connections (35 km from PoA 
Terminal onshore to the new Douglas CCS platform, including within the 
intertidal/foreshore area up to Mean High Water Springs (MHWS), within Welsh 
waters only); 


▪ Installation, including trenching, of new power cables with integrated fibre-optic 
connecting the new Douglas CCS platform with the Hamilton Main (12 km; 33 kV), 
Hamilton North (15 km; 33 kV) and Lennox (35 km; 33 kV) platforms; and 


▪ Installation of concrete mattresses and external cable protection, at crossings of 
existing cables, and in areas where cable burial is not deemed feasible, or as a remedial 
secondary protection measure if the target cable depth of lowering cannot be 
achieved. 


The locations of the platforms involved in the project are presented in Table 2.1. 


Table 2.1 Project Platform Locations 


Platform 
Geographical Coordinates (ED50 UTM Zone 30N) 


Easting Northing 


Proposed Douglas CCS 
Platform 


461607.79m 5932596.10m 


Existing Douglas 
Complex 


461779.86m 5932406.84m 


Hamilton North 468497.05m 5944501.07m 


Hamilton 470012.16m 5935548.50m 


Lennox 488435.99m 5942739.87m 


 


The proposed CCS Project consists of a new platform located within the 500m safety zone at 
the existing Douglas Complex, with existing pipelines repurposed for CO2 transport. New 
power cables are also planned to follow the existing pipeline routes, details of which are 
presented in Section 2.2. 
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The focus of the NRA is on the construction and operation of the new Douglas CCS platform 
and the new cables that will be installed, as well as vessel movements to and from the sites 
for activities associated with installation of new topsides at the existing platforms, 
repurposing of existing assets (e.g. pipelines) and drilling of wells within the existing footprint 
of the Hamilton Main, Hamilton North and Lennox platforms. However, works carried out 
within the existing Safety Zones are not covered in the NRA.  


2.1 Platform Details 


Figure 2.2 presents the location of the proposed Douglas CCS platform. 


 


Figure 2.2 Proposed Douglas CCS Platform Location 


The proposed location of the platform is approximately 200m to the north of the existing 
Douglas accommodation platform, within the 500m safety zone at the existing Douglas 
complex, which sits between the lanes of the Liverpool Bay Traffic Separation Scheme (TSS). 
There is a charted area to be avoided around the Douglas complex, lining up with the traffic 
separation zone. 


The existing Douglas Complex consists of three linked platforms: a wellhead platform, a 
production platform and an accommodation platform. The Douglas platform is typically 
manned, while the other platforms which form part of the project are normally unmanned 
installations (NUI).  
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Table 2.2 Douglas CCS Platform Details 


Parameter Douglas CCS Platform 


Height of weather deck (above LAT) 
(m) 


35.5 


Topside length (m) 33 


Topside width (m) 30 


 


2.2 Cables 


It is expected that there will be one power cable from the proposed Douglas CCS platform to 
the landfall at the Point of Ayr, following approximately the same route as the existing 
pipeline from the Douglas platform to land.  


In addition to the Point of Ayr to Douglas cable, three further cables are proposed to connect 
the proposed Douglas CCS platform to the Hamilton, Hamilton North and Lennox platforms. 
These cables also approximately follow the routes of existing pipelines running between the 
platforms. 


2.2.1 Cable Design and Protection 


There are expected to be up to four cables installed as part of the proposed development. 
These will be 3-core power cables armoured with bundled fibre optic cables, rated up to 33kV. 
Cables will range between 10.87km and 33.99km in length, with a diameter of 152.4mm. It is 
noted that the precise cable routes will be finalised once a construction contractor identified, 
however works will take place within the Physical Work Area identified in Figure 2.1. 


Burial depths and/or additional protection methods against external hazards have been 
informed by a Cable Burial Risk Assessment (CBRA). Target burial depths will be 3m below the 
seabed in nearshore areas, including the Welsh Channel near the landfall, with a target burial 
depth of 2m further offshore. The cable burial depth will allow necessary (maintenance) 
dredging activities associated with the Port of Mostyn in the future and will be deeper than 
that of the existing gas pipeline which runs parallel to the cable route within the Welsh 
Channel. Cable burial is expected to be carried out via ploughing simultaneously with the 
cable lay.  


External cable protection may be required at cable crossings. There are up to 32 identified 
possible cable crossings associated with the cables. Freshly quarried rock is anticipated to be 
used to protect the cable crossings for the Point of Ayr – Douglas cable, while concrete 
mattresses are also considered for the cables to the three satellite platforms. A maximum 
height of 0.8m is anticipated for any cable crossings. It is noted that there are no planned 
cable crossings within the Welsh Channel, with the closest to shore being the Burbo Bank 
export cable, 3nm offshore. 
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The length and number of expected crossings for each of the cables are presented in Table 
2.3. 


Table 2.3 Proposed Cable Details 


Parameter 
Point of Ayr to 
Douglas 


Douglas to 
Hamilton 


Douglas to Hamilton 
North 


Douglas to 
Lennox 


Cable length 33.99km 10.87km 14.89km 32.34km 


Cable 
Crossings 


10 8 8 6 


 


2.3 Installation Activities 


This section describes the vessels involved in installation activities and provides an indicative 
programme for the works. 


The maximum number of return trips for the installation of the new Douglas CCS platform 
and the proposed new cables, and repurposing of existing assets are presented in Table 2.4. 
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Table 2.4 Vessels Involved in Installation Activities 


Vessel Type 


Maximum on Site at One Time Maximum Number of Return Trips 


Douglas 
CCS 


Cables 
Douglas 
Re-Use 


Repurpose Total Douglas CCS Cables 
Douglas Re-


Use 
Repurpose Total 


Heavy Lift Vessel 
(HLV) 


1   1 2 2   2 4 


Jack Up  1  1 2  1  3 4 


Anchor Handling 
Tug Supply (AHTS) 


4  7 6 17 4  10 8 22 


Cargo Barge 3  5 4 12 3  9 5 17 


Dive Support 
Vessel (DSV) / 
Light Construction 
Vessel (LCV) 


1 1 (shared)  2 3 1 1 (shared)  2 3 


Survey Vessel  1 (shared) 1 1 2  1 (shared) 3 1 (shared) 3 


Crew Transfer 
Vessel 


1 1 2 2 6 28 4 76 108 216 


Cable Installation 
Vessel 


 1   1  1   1 


Support Vessel  3 2  5  3 80  83 


Multicat  3   3  3   3 
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Vessel Type 


Maximum on Site at One Time Maximum Number of Return Trips 


Douglas 
CCS 


Cables 
Douglas 
Re-Use 


Repurpose Total Douglas CCS Cables 
Douglas Re-


Use 
Repurpose Total 


Working Boat  3   3  3   3 


Support Vessel 
(for trenching) 


 1   1  1   1 


Seabed 
Preparation Vessel 


 1 (shared) 1  1  1 (shared) 1  1 


Cable Protection 
Installation 


 1   1  1   1 


Cable Burial 
Installation 


 1   1  1   1 


Pre-comm Vessel   1  1   2  2 


Total 10 39 17 17 64 19 182 17 128 365 
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The installation of the proposed Douglas CCS platform and new cables are expected to be 
carried out in Q1-Q2 2026. Preparations for the shore approach of the power cable from 
Douglas to Point of Ayr are proposed to commence in Q2 2025. Installation works for the new 
platform are expected to take up to five months, while cable laying works are expected to 
take up to two months. There will also be additional vessel movements associated with works 
to repurpose existing assets at the Hamilton Main, Hamilton North and Lennox platforms 
between Q4 2024 and Q3 2028. 


Installation activities in the nearshore areas include the cable crossing the Welsh Channel 
which serves as an entrance to the Port of Mostyn and the Dee Estuary. Due to the water 
depths, the cable lay vessel will be beached to complete the cable shore pull, remaining 
beached for approximately four days. Following the cable shore pull, the cable lay vessel will 
be pulled on anchors across the Welsh Channel over a period of approximately 12-24 hours, 
including potential weather standby. During the anchor pull, there will be a spread of seven 
anchors around the vessel, which will be repositioned by three shallow water multi-cats. 
Anchors will be positioned with three each to the port and starboard sides to stabilise the 
vessel, and a single anchor to the bow to pull the cable lay vessel across the channel. Cable 
lay and burial will be carried out simultaneously. Within the shallow areas around the Welsh 
Channel, the cable will be buried to a depth of 3m, with no external protection required in 
this area. 


Prior to installation, the construction plan and methodology will be agreed with the Port of 
Mostyn to limit impact on port access, with a detailed construction plan prepared once a 
construction contractor is engaged. 


2.4 Maximum Design Scenario 


The maximum design scenario considered within the impact assessment in Section 10 is 
presented in Table 2.5. 
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Table 2.5 Maximum Design Scenario 


Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


Vessel displacement 
leading to increased 
vessel to vessel collision 
risk between third-party 
vessels 


   


Construction Phase 
▪ Cable installation expected to take up to two months 
▪ Douglas CCS platform installation expected to take up 


to five months 
▪ Maximum of 2 HLV on site making up to 4 return trips 
▪ Maximum of 2 jack-up vessels on site making up to 4 


return trips 
▪ Maximum of 17 tug/anchor handlers making up to 22 


return trips 
▪ Maximum of 12 cargo barges making up to 17 return 


trips 
▪ Maximum of 3 dive support/light construction vessels 


making up to 3 return trips 
▪ Maximum of 2 survey vessels making up to 3 return 


trips 
▪ Maximum of 6 crew transfer vessels making up to 216 


return trips 
▪ Maximum of one cable installation vessel making one 


return trip 
▪ Maximum of 5 support vessels making up to 83 return 


trips 
▪ Maximum of 3 multicats making up to 3 return trips 


Greatest number of vessels 
associated with the Proposed 
Development and greatest 
duration, resulting in the maximum 
temporal effect and maximum 
displacement of third-party vessels, 
leading to the maximum effect on 
vessel to vessel collision risk 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ Maximum of 3 working boats making up to 3 return 
trips 


▪ Maximum of one trench support vessel making one 
return trip 


▪ Maximum of one seabed preparation vessel making 
one return trip 


▪ Maximum of one cable protection installation vessel 
making one return trip 


▪ 500m advisory safe passing distances around cable 
installation vessels 


▪ 500m safety zone around the Douglas platform 
Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase lasting 


25 years. 
▪ Maximum of one jack-up vessel on site at one time, 


making up to 15 return trips 
▪ Maximum of 3 other vessels (multi-purpose 


support/Inspection, maintenance and repair vessels 
(IMR)) on site at one time making up to 15 return trips 


▪ 500m safety zone around the Douglas CCS platform 
▪ 500m advisory safe passing distance around cable 


maintenance vessels during periods of major 
maintenance 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


Decommissioning Phase 
It is anticipated that decommissioning works will be similar 
in terms of the maximum design scenario to the construction 
phase.  


Increased vessel to 
vessel collision risk 
between third-party 
vessels and project 
vessels 


   


Construction Phase 
▪ Cable installation expected to take up to two months 
▪ Douglas CCS platform installation expected to take up 


to five months 
▪ Overall programme of works at existing platforms 


expected to take up to four years 
▪ Maximum of 2 HLV on site making up to 4 return trips 
▪ Maximum of 2 jack-up vessels on site making up to 4 


return trips 
▪ Maximum of 17 tug/anchor handlers making up to 22 


return trips 
▪ Maximum of 12 cargo barges making up to 17 return 


trips 
▪ Maximum of 3 dive support/light construction vessels 


making up to 3 return trips 
▪ Maximum of 2 survey vessels making up to 3 return 


trips 
▪ Maximum of 6 crew transfer vessels making up to 216 


return trips 


Greatest number of vessels 
associated with the Proposed 
Development and greatest 
duration, resulting in the maximum 
temporal effect, on vessel to vessel 
collision risk involving a project 
vessel and third-party vessel. 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ Maximum of one cable installation vessel making one 
return trip 


▪ Maximum of 5 support vessels making up to 83 return 
trips 


▪ Maximum of 3 multicats making up to 3 return trips 
▪ Maximum of 3 working boats making up to 3 return 


trips 
▪ Maximum of one trench support vessel making one 


return trip 
▪ Maximum of one seabed preparation vessel making 


one return trip 
▪ Maximum of one cable protection installation vessel 


making one return trip 
▪ 500m advisory safe passing distances around cable 


installation vessels 
▪ 500m safety zone around the Douglas platform 


Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase lasting 


25 years. 
▪ Maximum of one jack-up vessel on site at one time 


making up to 15 return trips 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ Maximum of 3 other vessels (multi-purpose support/ 
IMR vessels) on site at one time making up to 15 return 
trips 


▪ One mobile offshore drilling unit (MODU) anticipated 
on site for well operations every 10 years 


Decommissioning Phase 
▪ It is anticipated that decommissioning works will be 


similar in terms of the maximum design scenario to the 
construction phase.  


Vessel to platform 
allision risk 


   


Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase lasting 


25 years. 
▪ Platform topside dimensions of 33m x 30m  


Maximum dimensions and 
operational lifetime of the project 
resulting in the maximum temporal 
effect on vessel to platform allision 
risk. 


Reduced access to local 
ports 


   


Construction Phase 
▪ Cable installation expected to take up to two months 
▪ Douglas CCS platform installation expected to take 


up to five months 
▪ Overall programme of works at existing platforms 


expected to take up to four years 
▪ Maximum of 2 HLV on site making up to 4 return trips 
▪ Maximum of 2 jack-up vessels on site making up to 4 


return trips 


Maximum duration of the 
installation works and operational 
lifetime of the Proposed 
Development, utilising the 
maximum number of project 
vessels, resulting in the maximum 
effect on access to local ports. 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ Maximum of 17 tug/anchor handlers making up to 22 
return trips 


▪ Maximum of 12 cargo barges making up to 17 return 
trips 


▪ Maximum of 3 dive support/light construction 
vessels making up to 3 return trips 


▪ Maximum of 2 survey vessels making up to 3 return 
trips 


▪ Maximum of 6 crew transfer vessels making up to 
216 return trips 


▪ Maximum of one cable installation vessel making one 
return trip 


▪ Maximum of 5 support vessels making up to 83 
return trips 


▪ Maximum of 3 multicats making up to 3 return trips 
▪ Maximum of 3 working boats making up to 3 return 


trips 
▪ Maximum of one trench support vessel making one 


return trip 
▪ Maximum of one seabed preparation vessel making 


one return trip 
▪ Maximum of one cable protection installation vessel 


making one return trip 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ 500m advisory safe passing distances around cable 
installation vessels 


▪ 500 m safety zone around the Douglas platform 
Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase 


lasting 25 years. 
▪ 500m safety zone around the Douglas CCS platform 
▪ 500m advisory safe passing distance around cable 


maintenance vessels during periods of major 
maintenance 


▪ One mobile offshore drilling unit (MODU) anticipated 
on site for well operations every 10 years 


Decommissioning Phase 
▪ It is anticipated that decommissioning works will be 


similar in terms of the maximum design scenario to 
the construction phase. 


Anchor interaction with 
subsea cable 


   


Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase lasting 


25 years. 
▪ Up to 4 subsea cables with a total length of 92.1km 
▪ Target burial depth of 3m in nearshore areas, and 2m 


in areas offshore of the West Hoyle Spit. 


Greatest length of subsea cables 
and maximum number of cable 
crossings with external protection 
giving the maximum potential for 
anchor interaction. 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ Up to 32 potential cable crossings with a total cable 
length of 8.4km 


▪ External rock protection at cable crossings with a 
maximum height of 0.8m. 


Fishing gear interaction 
with subsea cable 


   


Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase lasting 


25 years. 
▪ Up to 4 subsea cables with a total length of 92.1km 
▪ Target burial depth of 3m in nearshore areas, and 2m 


in areas offshore of the West Hoyle Spit. 
▪ Up to 32 potential cable crossings with a total cable 


length of 8.4km 
▪ External rock protection at cable crossings with a 


maximum height of 0.8m. 


Greatest length of subsea cables 
and maximum number of cable 
crossings with external protection 
giving the maximum potential for 
fishing interaction. 


Vessel grounding due to 
reduced under keel 
clearance 


   


Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase lasting 


25 years. 
▪ Up to 4 subsea cables with a total length of 92.1km 
▪ Target burial depth of 3m in nearshore areas, and 2m 


in areas offshore of the West Hoyle Spit. 
▪ Up to 32 potential cable crossings with a total cable 


length of 8.4km 


Greatest length of subsea cables 
and maximum number of cable 
crossings with external protection 
giving the maximum potential for 
reduced under keel clearance. 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ External rock protection at cable crossings with a 
maximum height of 0.8m. 


Interference with 
magnetic compasses 


   


Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase lasting 


25 years. 
▪ Up to 4 subsea cables with a total length of 92.1km 
▪ Target burial depth of 3m in nearshore areas, and 2m 


in areas offshore of the West Hoyle Spit. 


Greatest length of subsea cables 
and maximum temporal impact on 
magnetic compasses 


Reduction of emergency 
response capability due 
to increased incident 
rates for SAR responders 
and increased demand 
on the available 
resources 


   


Construction Phase 
▪ Cable installation expected to take up to two months 
▪ Douglas CCS platform installation expected to take 


up to five months 
▪ Overall programme of works at existing platforms 


expected to take up to four years 
▪ Maximum of 2 HLV on site making up to 4 return trips 
▪ Maximum of 2 jack-up vessels on site making up to 4 


return trips 
▪ Maximum of 17 tug/anchor handlers making up to 22 


return trips 
▪ Maximum of 12 cargo barges making up to 17 return 


trips 
▪ Maximum of 3 dive support/light construction 


vessels making up to 3 return trips 


Greatest length of subsea cables 
and maximum project vessels on 
site giving the maximum potential 
for reduction SAR capability 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ Maximum of 2 survey vessels making up to 3 return 
trips 


▪ Maximum of 6 crew transfer vessels making up to 
216 return trips 


▪ Maximum of one cable installation vessel making one 
return trip 


▪ Maximum of 5 support vessels making up to 83 
return trips 


▪ Maximum of 3 multicats making up to 3 return trips 
▪ Maximum of 3 working boats making up to 3 return 


trips 
▪ Maximum of one trench support vessel making one 


return trip 
▪ Maximum of one seabed preparation vessel making 


one return trip 
▪ Maximum of one cable protection installation vessel 


making one return trip 
▪ 500m advisory safe passing distances around cable 


installation vessels 
▪ 500 m safety zone around the Douglas platform 


Operation and Maintenance Phase 
▪ Anticipated operation and maintenance phase lasting 


25 years. 
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Potential Impact  Phase Maximum Design Scenario Potential Impact  


C O&M D 


▪ 500m safety zone around the Douglas CCS platform 
▪ 500m advisory safe passing distance around cable 


maintenance vessels during periods of major 
maintenance 


▪ One mobile offshore drilling unit (MODU) anticipated 
on site for well operations every 10 years. 


Decommissioning Phase 
▪ It is anticipated that decommissioning works will be 


similar in terms of the maximum design scenario to the 
construction phase. 
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3 Guidance and Legislation 


3.1 Policy 


The relevant marine policy for shipping and navigation in relation to the Proposed 
Development are set out in Volume 2, Chapter 9. The following relevant policy documents 
have been considered in the ES chapter and throughout the NRA: 


▪ UK Marine Policy Statement (Ref. v) 
▪ North West Marine Plan (Ref. vi) 
▪ Welsh National Marine Plan (Ref. vii) 


3.2 Legislation 


The following legislation is considered relevant to the assessment: 


▪ United Nations Convention on the Law of the Sea (UNCLOS) (Ref. viii); 
▪ Submarine Telegraph Act (1885) (Ref. ix) ; 
▪ International Regulations for Preventing Collisions at Sea (COLREGS) (Ref. x); and 
▪ Chapter V, Safety of Navigation, of the Annex to the International Convention for the 


Safety of Life at Sea (SOLAS) (Ref. xi). 


3.3 Primary Guidance 


The primary guidance documents used during the assessment are the following: 


▪ MGN 654 (Merchant and Fishing) Safety of Navigation: Offshore Renewable Energy 
Installations (OREIs) – Guidance on UK Navigational Practice, Safety and Emergency 
Response and its annexes (Ref. i); and 


▪ Revised Guidelines for FSA for Use in the IMO (International Maritime Organization) 
Rule-Making Process (Ref. xii). 


MGN 654 highlights issues that shall be considered when assessing the effect on navigational 
safety from offshore renewable energy developments proposed in United Kingdom (UK) 
internal waters, UK territorial sea or the UK Exclusive Economic Zone (EEZ), including any 
offshore transmission infrastructure, i.e. offshore cables. It is noted that while CCS projects 
are not considered renewable energy developments, much of the guidance is considered to 
be applicable to the Proposed Development. 


The MCA methodology is centred on risk management and requires a submission that shows 
that sufficient controls are, or will be, in place for the assessed risk to be judged as broadly 
acceptable or tolerable with mitigation (see Section 10). Across Volume 2, Chapter 9 of the 
ES and the NRA both base and future case levels of risk have been identified, along with what 
measures are required to ensure the future case remains broadly acceptable or tolerable with 
mitigation. 
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3.4 Other Guidance 


Other guidance documents used during the assessment are as follows: 


▪ MGN 661 (Merchant and Fishing) Navigation – Safe and Responsible Anchoring and 
Fishing Practices (Ref. xiii) 
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4 Navigational Risk Assessment Methodology 


4.1 FSA Methodology 


A shipping and navigation user can only be exposed to a risk caused by a hazard if there is a 
pathway through which a risk can be transmitted between the source activity and the user. 
In cases where a user is exposed to a risk, the overall significance of risk to the user is 
determined. This process incorporates a degree of subjectivity. The assessments presented 
herein for shipping and navigation users have considered the following criteria: 


▪ Baseline data and assessment; 
▪ Expert opinion; 
▪ Level of stakeholder concern; 
▪ Time and/or distance of any deviation; 
▪ Number of transits of specific vessels and/or vessel types; and 
▪ Lessons learnt from existing offshore developments. 


4.2 FSA Process 


The IMO FSA process as approved by the IMO in 2018 under Maritime Safety Committee – 
Marine Environment Protection Committee (MEPC).2/circ. 12/Rev.2 will be applied to the risk 
assessment within this NRA, and Volume 2, Chapter 9 of the ES. 


The FSA process is a structured and systematic methodology based upon risk analysis and 
Cost Benefit Analysis (CBA) (if applicable) to reduce impacts to As Low as Reasonably 
Practicable (ALARP). There are five basic steps within this process as illustrated by Figure 4.1 
and summarised in the following list: 


▪ Step 1 – Identification of hazards (a list is produced of hazards prioritised by risk level 
specific to the problem under review); 


▪ Step 2 – Risk assessment (investigation of the causes and initiating events and risks of 
the more important hazards identified in step 1); 


▪ Step 3 – Risk control options (identification of measures to control and reduce the 
identified risks); 


▪ Step 4 – CBA (identification and comparison of the benefits and costs associated with 
the risk control options identified in step 3); and 


▪ Step 5 – Recommendations for decision-making (defining of recommendations based 
upon the outputs of steps 1 to 4). 
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Figure 4.1 Flow chart of the FSA methodology 


It is noted that hazards of a commercial nature are considered outside the remit of the NRA 
but have been assessed using the FSA process in Volume 2, Chapter 9: Shipping and 
Navigation, where appropriate. 


The FSA assigns each impact a “severity of consequence” and “frequency of occurrence” to 
evaluate the significance during the construction, operation and maintenance and 
decommissioning phases of the proposed development.  


Table 4.1 and Table 3.2 identify how the severity of consequence and the frequency of 
occurrence has been defined, respectively. 


Table 4.1 Severity of Consequence Ranking Definitions 


Rank Description 
Definition 


People Property Environment Business 


1 Negligible 
No perceptible 
risk 


No perceptible 
risk 


No perceptible 
risk 


No perceptible 
risk 


2 Minor Slight injury(ies) 


Minor damage to 
property, i.e. 
superficial 
damage 


Tier 11 local 
assistance 
required 


Minor 
reputational risks 
– limited to users 


 
1 Tier 1 – Local (within the capability of one local authority, offshore installation operator or harbour authority 
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Rank Description 
Definition 


People Property Environment Business 


3 Moderate 
Multiple minor or 
single serious 
injury 


Damage not 
critical to 
operations 


Tier 22 limited 
external 
assistance 
required 


Local reputational 
risks 


4 Serious 
Multiple serious 
injuries or single 
fatality 


Damage resulting 
in critical risk to 
operations 


Tier 2 regional 
assistance 
required 


National 
reputational risks 


5 Major 
More than one 
fatality 


Total loss of 
property 


Tier 33 national 
assistance 
required 


International 
reputational risks 


 


Table 4.2 Frequency of Occurrence Ranking Definitions 


Rank Description Definition 


1 Negligible Less than 1 occurrence per 10,000 years 


2 Extremely unlikely 1 per 100 to 10,000 years 


3 Remote 1 per 10 to 100 years 


4 Reasonably probable 1 per 1 to 10 years 


5 Frequent Yearly 


 


The severity of consequence and frequency of occurrence are then used to define the 
significance of risk via a tolerability matrix approach as shown in Table 4.3. The significance 
of risk is defined as Broadly Acceptable (low risk), Tolerable (intermediate risk) or 
Unacceptable (high risk).  


 
2 Tier 2 – Regional (beyond the capability of one local authority or requires additional contracted response from 
offshore operator or from ports or harbours 
3 Tier 3 – National (requires national resources coordinated by the MCA for a shipping incident and the operator 
for an offshore installation incident) 
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Table 4.3 Tolerability Matrix and Risk Rankings 
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 5      


4      


3      


2      


1      


  1 2 3 4 5 


  Frequency of occurrence 


   


 Unacceptable (high risk) 


 Tolerable (intermediate risk) 


 Broadly Acceptable (low risk)  


 


Once identified, the significance of risk will be assessed to ensure it is ALARP. Further risk 
control measures may be required to further mitigate a hazard in accordance with the ALARP 
principles. Unacceptable risks are not considered to be ALARP. 


4.3 Cumulative Impact Assessment Methodology 


The hazards identified in the FSA are also assessed for cumulative risks with the inclusion of 
other projects and proposed developments. The developments selected as relevant to the 
cumulative impact assessment are based upon the results of a screening exercise and the 
development of a ‘long list’ of cumulative developments relevant to the Proposed 
Development.  


4.4 Study Area 


The proposed development is located within the Liverpool Bay off the north coast of Wales, 
and comprises a single newly installed platform, inside the existing Safety Zone of the Douglas 
Complex, as well as subsea cables connecting to the nearby Lennox, Hamilton and Hamilton 
North Platforms. An additional cable is planned connecting the landfall at Point of Ayr on the 
north coast of Wales.  


For the baseline traffic analysis, a study area was defined to cover a bounding box 
encompassing a minimum 5nm buffer of the cable routes and a 10nm buffer on the proposed 
new platform location. The study area is presented in Figure 4.2. 
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Figure 4.2 Study Area 


The study area is considered sufficient to characterise the shipping activity and navigational 
features of relevance to the Proposed Development to encompass any vessel traffic that may 
be impacted by the Proposed Development. In addition to the study area, a Physical Work 
Area is defined around the cable route and platform location, which captures all areas in 
which work involved in the Project may take place. 


The study area was presented to key stakeholders during consultation, including the MCA and 
Trinity House, as part of discussions on the NRA methodology. 
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5 Consultation 


5.1 Stakeholders 


The following shipping and navigation stakeholders have been consulted as part of the NRA 
process: 


▪ MCA; 
▪ Trinity House; 
▪ Royal Yachting Association (RYA); 
▪ UK Chamber of Shipping; 
▪ Port of Liverpool; and 
▪ Port of Mostyn. 


5.2 Consultation Responses 


Responses were received from stakeholders during consultation undertaken in the NRA 
process, either during virtual meetings, or through the Scoping Opinion. The key points and 
where they have been addressed in the NRA are presented in Table 5.1. 
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Table 5.1 Summary of Key Points Raised during Consultation 


Date 
Consultee 
and type of 
response 


Issue raised 
Response to issue raised and/or where considered in the 
NRA 


09/06/2022 
Port of Mostyn – 
Consultation 
Meeting 


It was noted that the Port is actively tendering for work with the local 
planned wind farms to serve as a logistics base and to receive wind farm 
components. 


Planned offshore wind farms are presented in Section 9.10.1, with it 
noted that Mostyn may serve as a port serving these projects 


Vessel traffic at the port includes 10 crew transfer vessels (CTVs) 
movements per day, approximately 12 cargo vessels per year, and 
occasional jack-up vessels, all of which are associated with local wind 
farms. 


Vessel numbers provided by the Port of Mostyn are noted in Section 9.9 
and throughout the impact assessment in Section 10, noting that more 
recent numbers were provided in 2024.. 


The Port noted the tidal lagoon project adjacent to the Port of Mostyn. 
The lagoon will be a 6.7km breakwater, scheduled for first power in 2027. 


Planned tidal lagoon projects are presented in Section 9.10.1 and 
considered within the cumulative impacts assessment in Section 11. 


27/01/2023 


OPRED – Scoping 
Opinion 


 
 
 
 
 
 


Section 3.5: Offshore Construction Phase - Offshore Power and Fibre Optic 
(FO) Cables. Clarification regarding the target cable burial depth is 
requested. It is advised that, if a minimum cable burial depth cannot be 
met due to ground condition, the cable should (generally) be protected by 
rock armouring in order to reduce the risk of navigational hazards. 


Cables are anticipated to be buried to a target depth of between 2m and 
3m, as per Section 2. Where burial is not possible, such as at cable 
crossings, external protection is to be deployed in line with the findings of 
a CBRA (see Section 13). 


The development area for the Project carries a significant amount of 
through traffic to major ports, with a number of important international 
shipping routes in close proximity. The Developer is required to take into 
consideration any changes in vessel routing, particularly in heavy weather, 
to ensure shipping can continue to make safe passage without large-scale 
deviations. Any reduction in navigable depth should be referenced to 
chart data. 


The vessel traffic baseline has been characterised in Section 9. Vessel 
displacement has been considered and local port access assessed in 
Section 10. Due to the project largely coinciding with existing 
infrastructure, it is not anticipated that significant deviation will be 
required, with deviations mostly being temporary, localised deviations 
during the construction phase. 


The Navigational Risk Assessment should establish how the phases of the 
Project are managed to a point where risks are reduced and considered to 
be ‘as low as reasonably practicable’ (ALARP). 


The FSA methodology is described in Section 4, with embedded mitigation 
measures used to reduce the risks to ALARP outlined in Section 13. 
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Date 
Consultee 
and type of 
response 


Issue raised 
Response to issue raised and/or where considered in the 
NRA 


It noted that the ES will consider the potential impacts of the construction, 
operation and maintenance and decommissioning phases of the Project 
and will follow the IMO Formal Safety Assessment methodology. The ES 
should provide details on the possible impacts of navigational issues for 
both commercial and recreational craft specifically: 


i. Collision Risk; 


ii. Navigational Safety; 


iii. Risk Management and Emergency response including potential impacts 
to search and rescue (SAR) and emergency response in the area to ensure 
there are no impacts on SAR operations; 


iv. Marking and lighting of site and information to mariners; 


v. Effect on small craft navigational and communication equipment; 


vi. The risk to drifting recreational craft in adverse weather or tidal 
conditions; and 


vii. The likely squeeze of small craft into the routes of larger commercial 
vessels." 


The listed impacts have been assessed within Section 10, with impacts 
assessed for all three phases of the Proposed Development. 


Impacts have been assessed following the IMO FSA as outlined in Section 
4. 


 


A safe realistic under keel clearance (UKC) assessment should be 
undertaken for the maximum drafts of vessels, both observed and 
anticipated. A link to The Maritime and Coastguard Agency (MCA) Under 
Keel Clearance Policy is provided in Annex 2. 


Under keel clearance has been assessed within the impact assessment 
presented in Section 10. If areas are identified where water depth 
reduction may exceed 5%, a detailed draught assessment will be carried 
out post-consent to determine any safety risk to navigation. 


The Developer should ensure that any cables which need to be buried 
meet the appropriate burial depth and that evidence of this is provided by 
completing a Burial Protection Index study. 


Cables are expected to be buried to a target depth of between 2m and 
3m. Cable burial and protection will be informed by CBRA (see Section 
13). 


Subject to the traffic volumes, the Developer should note that an anchor 
penetration study may also be necessary. If cable protection measures are 
required (rock bags or mattresses), the MCA is willing to accept a 5% 


Suitable cable burial and/or external protection will be informed by a 
CBRA as noted in Section 13. 
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Date 
Consultee 
and type of 
response 


Issue raised 
Response to issue raised and/or where considered in the 
NRA 


reduction in surrounding reference depths referenced to Chart Datum. 
This will be particularly relevant where depths are decreasing towards 
shore and potential impacts on navigable water increase. Where this is 
not achievable, the Developer must discuss this further with the MCA and 
Trinity House. 


Following surveys, if it is identified that additional protection is required 
and the MCA condition of no more than 5% reduction in water depth is 
exceeded, a review of impacts on shipping local to the affected area will 
be carried out. Consultation with the MCA and Trinity House will also be 
carried out as per MGN 654. 


It is advised that no effects are scoped out of the ES assessment with 
regards to shipping and navigation pending the outcome of the 
Navigational Risk Assessment (NRA) and further stakeholder consultation. 


No effects were scoped out of the assessment with regards to shipping 
and navigation, which is presented in Section 10. 


26/06/2023 
RYA – 
Consultation 
meeting 


RYA are content with the NRA methodology, impacts, consultees, and 
mitigation measures presented. 


Noted that RYA are content with the approach. 


It was noted that the local recreational users are unlikely to have any 
issues with the Proposed Development. 


Noted that the Proposed Development is unlikely to cause issues for 
recreational users in the area. 


27/06/2023 
Port of Liverpool 
– Consultation 
meeting 


It was noted that the baseline presented aligned with the experience of 
the Port of Liverpool in the area, noting that wind farm vessels cross the 
Rock Channel out of the Mersey broadcasting as passenger vessels. 


Wind farms vessels are represented appropriately within the baseline 
assessment in Section 9. Noted that the data recorded is in agreement 
with local experience. 


It was noted that ferry operators may be a useful consultee. The Port of 
Liverpool offered to disseminate information to ferry operators. 


Noted. Ferry operators will be informed of the works via the Port of 
Liverpool and local Notices to Mariners (Section 13). 


It was noted that dredging takes place constantly within the Queen’s 
Channel, however the TSS lies outside the port limits and is not dredged. 


Dredging activity has been noted in the traffic baseline presented in 
Section 9. 


It was recommended that use of Liverpool pilots could be considered for 
the project vessels as they form a liaison with vessel traffic. Local notices 
to mariners can also be issued by the port. 


Liaison with local ports and harbours and promulgation of information via 
local notices to mariners are noted as embedded mitigation as listed in 
Section 13. 
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Date 
Consultee 
and type of 
response 


Issue raised 
Response to issue raised and/or where considered in the 
NRA 


Part of the Proposed Development lies within the Port of Liverpool limits 
and will require liaison with the port. 


Liaison with local ports and harbours is noted as an embedded mitigation 
as listed in Section 13. 


No concerns were raised with the Proposed Development or the proposed 
methodology for the assessment, noting that much of the infrastructure 
coincides or replaces existing infrastructure. 


Noted that no concerns were raised with the methodology presented. 


29/06/2023 
MCA – 
Consultation 
meeting 


The RYA Coastal Atlas was recommended as a data source to inform on 
recreational traffic. 


Consultation was undertaken with the RYA to inform the NRA, with no 
concerns raised regarding recreational vessels in the area. Therefore AIS 
was considered sufficient to inform on recreational activity in the area. 


The MCA queried whether decommissioning works at the existing Douglas 
complex were included within the scope of the assessment. 


Douglas decommissioning works are subject to a separate permit process 
and are not included within the scope of the NRA. Consideration has been 
given to the overlapping timescales, with the existing Douglas complex 
and the proposed Douglas CCS platform expected to be on site at the 
same time for a period of time. 


The MCA raised no concerns with the NRA methodology, impacts or 
mitigation measures presented. 


Noted that the MCA accept the methodology, impacts and mitigation 
measures presented. 


29/06/2023 
Trinity House – 
Consultation 
meeting 


Trinity House noted that the platform lighting and marking falls under the 
remit of the Standard Marking Schedule as opposed to IALA guidance. 


Suitable lighting and marking will be in place on the Douglas CCS platform 
in accordance with the Standard Marking Schedule and in agreement with 
Trinity House, as noted in Section 13. 


Trinity House raised no concerns with the NRA methodology, impacts or 
mitigation measures presented. 


Noted that Trinity House accept the methodology, impacts and mitigation 
measures presented. 


29/06/2023 
Port of Mostyn raised no concerns with the NRA methodology, impacts or 
mitigation measures presented. 


Noted that the Port of Mostyn accept the methodology, impacts and 
mitigation measures presented. 
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Date 
Consultee 
and type of 
response 


Issue raised 
Response to issue raised and/or where considered in the 
NRA 


Port of Mostyn – 
Consultation 
meeting 


It was noted that there are several wind farm projects being developed in 
the area and the Port of Mostyn may see an increase in the vessels 
associated with these, including potentially construction vessels. 


Future wind farm developments and potential resultant changes to the 
vessel traffic baseline are noted in Section 9.10 and considered in the 
cumulative assessment (Section 11). 


29/06/2023 


UK Chamber of 
Shipping – 
Consultation 
meeting 


It was noted that the project boundaries for offshore wind farms in the 
planning phase may differ from the as-built footprint of arrays. 


Possible changes to planned wind farm boundaries are noted in the 
discussion of the future traffic baseline detailed in Section 9.10.  


It was noted that the construction of wind farms in the area may lead to 
significant traffic deviations and alter the existing traffic baseline. 


Noted in the future traffic baseline presented in Section 9.10 that traffic 
patterns may change in response to the construction of offshore wind 
farms. Traffic deviations considered in the cumulative assessment 
(Section 11) 


The Chamber queried whether the proposed Douglas CCS platform would 
qualify for an automatic 500m safety zone, but noted that they would 
support. 


It is assumed that a new 500m safety zone will be established around the 
new Douglas platform as part of the embedded mitigation measures 
listed in Section 13. 


Disruption to the Liverpool Bay TSS during the construction phase was 
noted to be the primary concern for the Chamber, given that the as-built 
project would have minimal differences to existing infrastructure. 


Vessel deviations and reduced access to local ports and harbours has 
been assessed within the impact assessment presented in Section 10 


Disruption to the Liverpool Bay TSS is expected to be very short-term and 
localised due to the speed of the cable-lay activities. 


The Chamber raised no concerns with the NRA methodology, impacts or 
mitigation measures presented. 


Noted that the Chamber accept the methodology, impacts and mitigation 
measures presented. 


26/06/2024 
Port of Mostyn – 
Consultation 
Meeting 


The Port indicated that they would not allow any obstruction of traffic 
during the cable lay operation within the Welsh Channel. 


Reduction in access to the Port of Mostyn is considered within the impact 
assessment in Section 10 and the cumulative assessment in Section 11. It 
is noted that the construction plan and methodology will be agreed in 
consultation with and approved by the Port of Mostyn prior to 
commencing activities. 
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Date 
Consultee 
and type of 
response 


Issue raised 
Response to issue raised and/or where considered in the 
NRA 


The Port requested that the NRA reflects that the Port of Mostyn is the 
harbour authority, and has a statutory duty to keep the port open at all 
times. 


Reduction in access to the Port of Mostyn is considered within the impact 
assessment in Section 10 and the cumulative assessment in Section 11. It 
is noted that the construction plan and methodology will be agreed in 
consultation with and approved by the Port of Mostyn prior to 
commencing activities, to ensure that the port can remain open at all 
times throughout the construction period. 


The Port recommended that a marine planning liaison officer be 
appointed.to liaise between vessels during construction. 


Noted in the impact assessment in Section 10 and in the additional 
mitigation measures in Section 14. 


The Port indicated that the cable should be -9m below Chart Datum within 
the Welsh Channel, as this is a statutory requirement. As built surveys will 
also be required to confirm the actual burial depth. 


Noted in Section 10 that the cable will be buried to 3m below the seabed, 
deeper than the existing gas pipeline. 


The Port advised that re-dredging of the Welsh Channel is anticipated in 
2026 to ensure the largest construction vessels for offshore wind farms 
can be accommodated. Following this, vessels with draughts of up to 11m 
may enter the channel. 


Port developments are considered in Section 9.10, and within the 
cumulative impact assessment in Section 11. 
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6 Data Sources 


The main data sources used to characterise the shipping and navigation baseline relative to 
the proposed development and inform the impact assessment are presented in Table 6.1. 


Table 6.1 Data Sources used to inform the Shipping and Navigation Baseline 


Title Source Purpose 


Vessel traffic Twelve months of AIS data – 2022 
Characterising vessel traffic 
movements within the study area 


Navigational features 


Admiralty nautical charts 1978 & 


1826 (Ref. xiv) Characterising other navigational 
features in the proximity to the 
proposed development 


Admiralty Sailing Directions NP37 
“West Coasts of England and Wales 


Pilot” (Ref. xv) 


Wind farm boundaries and 
agreements 


GIS for wind farms within England 
and Wales, The Crown Estate (TCE) 
2022 


Characterising wind farm 
boundaries and agreements in 
proximity to the proposed 
development 


Maritime incidents 


Marine Accident and Investigation 
Branch (MAIB) incident data, 2012-
2021 


Review of maritime incidents in 
proximity to the proposed 
development 


Royal National Lifeboat Institution 
(RNLI) incident data, 2013-2022  


Department for Transport (DfT) UK 
civilian Search And Rescue (SAR) 
helicopter taskings (April 2015 – 
2022) 


Additional fishing data 
Vessel Monitoring System (VMS) 
satellite fishing data 2020, Marine 
Management Organisation (MMO) 


Provide further information on 
fishing activities in proximity to the 
proposed development 


 


6.1 AIS Data 


The baseline shipping analysis is based on an up-to-date data set consisting of twelve months 
of AIS data collected for the study area. The data covers the entirety of 2022, and therefore 
captures the full range of seasonal variation. 


AIS equipment is required to be fitted on all vessels of 300 gross tonnes (GT) and upwards 
engaged on international voyages, cargo vessels of 500 GT and upwards not engaged on 
international voyages, and passenger vessels irrespective of size, built on or after 
1st July 2002. Under the Merchant Shipping (Vessel Traffic Monitoring and Reporting 
Requirements) Regulations 2004 (as amended in 2011), fishing vessels of 15 m or more in 
length overall, UK registered or operating in UK waters, must be fitted with an approved (Class 
A) AIS (regulation 8A). In addition, all UK and European Union (EU) registered fishing vessels 
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of length 15 m and above are required to carry AIS equipment. Smaller fishing vessels (below 
15 m) as well as recreational craft are not required to carry AIS but a proportion does so 
voluntarily. It is also noted that military vessels are not obligated to broadcast on AIS at all 
times. Therefore, these vessels (e.g. fishing, recreational and military vessels) will be under-
reported within the AIS data. 


The reporting interval between position reports for a given vessel typically ranges between a 
few seconds and up to three minutes, depending on its speed and navigational status (less 
frequent for anchored and moored vessels). 


6.2 Data Limitations 


6.2.1 AIS Data 


It is assumed that vessels under an obligation to broadcast information via AIS have done so, 
across all vessel traffic datasets. It has also been assumed that the details broadcast via AIS 
(such as vessel type and dimensions) are accurate unless clear evidence to the contrary was 
identified. There may be occasional range limitations in tracking certain vessels, especially 
smaller (Class B AIS) vessels in winter. However, it is not considered that the 
comprehensiveness of the AIS data compromises confidence in the assessment. 


Since the vessel traffic data for the study area consists of AIS only, the data has limitations 
associated with non-AIS targets. Therefore, additional data sources such as VMS data and 
consultation feedback have been considered when assessing the baseline environment.  


Military vessels are not required to broadcast on AIS and may therefore be under-
represented. It is assumed that the Ministry of Defence will be consulted as part of the 
consenting programme.  


6.2.2 Historical Incident Data 


Although all UK commercial vessels are required to report incidents to the MAIB, this is not 
mandatory for non-UK vessels unless they are in a UK port, within territorial waters or carrying 
passengers to a UK port. There are also no requirements for non-commercial recreational 
craft to report incidents to the MAIB. Nevertheless, the MAIB incident database is considered 
to be a suitable source for the characterisation of historical incidents and adequate for the 
assessment. 


The RNLI incident data cannot be considered comprehensive of all incidents in the study area. 
Although hoax and false alarms are excluded, any incident to which an RNLI resource was not 
mobilised has not been accounted for in this dataset. Nevertheless, the RNLI incident data is 
still considered to be an appropriate resource for the characterisation of historical incidents 
and adequate for the assessment. 


6.2.3 Admiralty Charts 


The Admiralty Charts published by the United Kingdom Hydrographic Office (UKHO) are 
updated periodically, and therefore the information shown may not reflect the real-time 
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features within the area with total accuracy. Taking into account the consultation which has 
been undertaken, Admiralty Charts are considered to be a suitably comprehensive and 
adequate resource for the assessment of navigational features within the area. For aids to 
navigation, only those charted and considered key to establishing the shipping and navigation 
baseline are shown. 
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7 Navigational Features 


7.1 Overview 


An overview of the key navigational features in proximity to the proposed development is 
presented in Figure 7.1. Following this, navigational features are discussed individually in 
more detail in the following subsections. 


 


Figure 7.1 Navigational Features 


7.2 Subsea Cables and Pipelines 


Figure 7.2 presents the subsea cables and pipelines in proximity to the proposed 
development. 
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Figure 7.2 Subsea Infrastructure 


There are several subsea cables in the area associated with the offshore wind farms, cables 
connecting to Ireland and the Isle of Man, as well as existing pipelines connecting to the oil 
and gas infrastructure. Several cables cross the proposed development, including the export 
cables to the Burbo Bank, North Hoyle and Gwynt-y-Môr wind farms, as well as the Western 
Link power cable which links Hoylake on the English coast to Ireland, and crosses the proposed 
development 0.8nm south of the proposed Douglas CCS platform. To the north of the 
proposed development, there are several subsea cables running between the English coast 
and both the Isle of Man and Ireland. In addition to existing cables, the proposed 
MaresConnect interconnector is expected to make landfall to the west of the Proposed 
Development, on the north coast of Wales. 


As noted in Section 2, several of the existing pipelines in the area are anticipated to be 
repurposed as part of the proposed development. 


7.3 Offshore Wind Farms 


Figure 7.3 presents the locations of existing and planned offshore wind farms in proximity to 
the development, colour-coded by the status of the wind farm. 
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Figure 7.3 Offshore Wind Farms 


There are six offshore wind farm projects in proximity to the proposed development, at 
various stages of development. Four of the wind farms are operational. The proposed cable 
route passes through the Gwynt y Môr site, following the same corridor as existing pipelines. 
The cable route to Point of Ayr also passes close to the Rhyl Flats and North Hoyle wind farms, 
which lie 1.8nm to the west and 0.5nm to the north of the cable route, respectively. Burbo 
Bank, including the Burbo Bank Extension, lies approximately 4.7nm southeast of the existing 
Hamilton platform which forms part of the proposed development. 


In addition to the existing operational wind farms, the Awel y Môr offshore wind farm is 
planned to adjoin the Gwynt y Môr site to the west of the cable route, and is awaiting a 
decision on its consent application. To the northwest of the cable, the Mona offshore wind 
farm is in a pre-planning stage. It was noted in consultation that given the stage of the Awel-
y-Mor and Mona projects, it is likely that the site boundaries presented may differ significantly 
from the as-built boundaries if consent is obtained. 


7.4 Ports & Harbours 


Figure 7.4 presents the ports and harbours in proximity to the proposed developments. 
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Figure 7.4 Ports & Harbours 


The most significant ports in the vicinity of the proposed development are the Port of 
Liverpool in the River Mersey, and the Port of Mostyn in the River Dee. The River Mersey is 
accessed via the Queen’s Channel, the entrance to which is located approximately 13.2nm 
east of the proposed Douglas CCS platform. The Mersey also houses Birkenhead ferry 
terminal, and Tranmere oil terminal, as well as the entrance to the Manchester Ship Canal. 


The limits of the Port of Liverpool extend into Liverpool Bay. The existing platforms at both 
Lennox and Hamilton are within the port limits, as is a section of the proposed cable to the 
Lennox field. The Port of Liverpool operates a VTS with an information service and operates 
radar surveillance. Pilotage for the Port of Liverpool is compulsory for all vessels of length 
greater than 82m, and for all vessels carrying hazardous cargoes, or 12 or more passengers. 
The pilot boarding station is located at the entrance to the Queen’s Channel, though it is 
noted that in adverse weather, pilots may board further west off Point Lynas. 


The other significant port limit in the shipping and navigation study area is the Port of Mostyn 
limit, which is located within the Dee Estuary. Mostyn is accessed via the Welsh Channel, a 
buoyed 85m channel, which extends to the west and is crossed by the Proposed Development 
close to the landfall at Point of Ayr. Access is also possible via the Mid Hoyle Channel which 
extends northwards from the River Dee, though water depths are limited. The Port of Mostyn 
is the Statutory Harbour Authority (SHA) for the immediate vicinity of the Port, and the 
Competent Harbour Authority (CHA) for pilotage, with its jurisdiction extending through the 
Welsh Channel to the Middle Patch Buoy, located approximately 2nm to the south of the 
Proposed Development. The CHA limits for pilotage are therefore crossed by the Proposed 
Development within the Welsh Channel.  
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The Port of Mostyn operates pilotage for the vessels visiting Mostyn, or entering the Dee 
Estuary. Pilot boarding is in the entrance to the Dee Estuary, approximately 1.7nm east of 
where the Proposed Development crosses the Welsh Channel, and at the entrance to the 
Welsh Channel, 7nm to the west of the Proposed Development’s crossing of the Welsh 
Channel. It was stated in feedback from the Port of Mostyn that the Welsh Channel sees 
significant tidal variations, and that deep-draught vessels such as jack-ups associated with 
wind farm construction need to pass at high tide. Furthermore, these also operate in such a 
way that one jack-up enters and another leaves during the same tidal window. An overview 
of the Welsh Channel is presented in Figure 7.5. 


 


Figure 7.5 Overview of the Port of Mostyn Approaches 


Other ports and harbours in the area include Rhyl, Colwyn Bay, Llanddulas and Conwy. 


7.5 IMO Routeing Measures 


Figure 7.6 presents the IMO routeing measures in place in proximity to the Proposed 
Development. 
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Figure 7.6 IMO Routeing Measures 


The most significant routeing measure in the area is the Liverpool Bay TSS, which the 
proposed cable route intersects, as the existing Douglas complex is located in between the 
two lanes of the TSS. In addition to a 500m safety zone, the Douglas complex is also 
surrounded with an Area to be Avoided (ATBA) which fills the gap in the separation zone of 
the TSS. 


7.6 Anchoring Areas 


Figure 7.7 presents an overview of the designated anchoring areas within the study area. 
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Figure 7.7 Anchoring Areas 


There are three notable anchorage areas in proximity to the Proposed Development. The 
northernmost of these is located approximately 0.5nm south of the cable route to Lennox, 
with this noted as a deep water anchorage, containing three anchor berths. A prohibited 
anchoring area borders this area to the south. 


Further south, between the Burbo Bank and Gwynt y Môr wind farms, an anchorage area with 
nine anchor berths is located. A further reported anchorage is located south of the Douglas – 
Point of Ayr cable route, close to the outer pilot boarding area for the Port of Mostyn. 


7.7 Aids to Navigation and Charted Wrecks 


Figure 7.8 presents the charted wrecks and aids to navigation (AtoN) in the vicinity of the 
proposed development. 
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Figure 7.8 Charted Wrecks and Aids to Navigation 


There are a number of AtoNs throughout the study area, including buoys marking various 
channels, such as the Queen’s Channel and the Welsh Channel, which serve as the main 
entrances to the ports of Liverpool and Mostyn respectively. The various wind farms within 
the study area have peripheral turbines marked and lit as significant peripheral structures, 
serving as AtoN. 


There are several charted wrecks in the area, with notable clusters around the Douglas field, 
to the southeast and northwest. There are also a large number on the banks and shallow 
waters close to shore. There is one wreck within the Physical Work Area, located 
approximately 1.2nm south of the proposed Douglas platform. There is also a historic wreck 
located on the edge of the physical work area, approximately 600m to the south of the cable 
route. 
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8 Emergency Response Overview 


This section summarises the existing emergency response resources (including SAR) and 
reviews historical maritime incident data to establish baseline incident rates in proximity to 
the proposed development. 


8.1 SAR Helicopters 


In July 2022, the Bristow Group were awarded a new 10-year contract by the MCA (as an 
executive agency of the DfT) commencing in September 2024 to provide helicopter SAR 
operations in the UK. Bristow have been operating the service since April 2015. 


There are currently ten base locations for the SAR helicopter service. The most relevant 
station to the proposed development is at Caernarfon, located approximately 32nm to the 
southwest of the proposed development. The base houses two Sikorsky S-92 helicopters, with 
an operational range of 458nm. Other bases which were recorded responding to incidents in 
the study area were Humberside, located 100nm to the east of the proposed development, 
St Athan, approximately 120nm to the south and Lee on Solent, 174nm to the southeast. 
Figure 8.1 presents the location of Caernarfon helicopter base relative to the study area, as 
well as the SAR helicopter taskings recorded within the study area between April 2015 and 
March 2022. 


 


Figure 8.1 SAR Helicopter Bases and Taskings Close to Proposed Development (2015-
2022) 
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Between April 2015 and March 2022, 153 helicopter taskings were recorded within the study 
area. The majority of these were concentrated in coastal areas, primarily on the Welsh coast 
south of the proposed development. There were several taskings in close proximity to the 
landfall of the cable at Point of Ayr. There were 15 taskings recorded within the development 
area, with 12 of these being rescue/recovery operations, two support operations and one 
search operation. Twelve taskings were recorded in close proximity to the Douglas complex. 
Rescue/recovery operations were the most common type within the study area, accounting 
for 46% of taskings, followed by support operations (25%) and search operations (24%). 
Caernarfon responded to 95% of taskings within the study area. 


8.2 RNLI 


The RNLI operate a fleet of more than 350 lifeboats based out of more than 230 stations 
across the UK and Ireland, including both all-weather lifeboats (ALBs) and inshore lifeboats 
(ILBs). There are numerous RNLI stations in proximity to the proposed development, which 
are presented in Figure 8.2. 


 


Figure 8.2 RNLI Stations in Proximity to the Proposed Development 


RNLI incident data covering 2013-2022 has also been analysed to establish the types and 
frequency of incidents occurring in the study area. Rhyl responded to 34% of incidents within 
the study area, with New Brighton (14%), Llandudno (13%), Conwy (13%) and Hoylake (11%) 
also responding to a significant proportion of incidents. RNLI incidents within the study area, 
colour-coded by incident type, are presented in Figure 8.3. 
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Figure 8.3 RNLI Incidents in Proximity to the Proposed Development (2013-2022) 


Over the ten year period between 2013 and 2022, there were an average of 158 RNLI callouts 
per year within the study area, with these generally concentrated in coastal areas. Figure 8.4 
presents the distribution of incident types reported by the RNLI. 
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Figure 8.4 RNLI Incident Type Distribution (2013-2022) 


The most common type of incident recorded was “Person in Danger”, accounting for 37% of 
incidents, followed by machinery failures (16%). A significant number of incidents were of 
unspecified type, with these generally located in coastal areas. 


After “Person in Danger” incidents, the most common casualty types were recreational 
vessels (25%) and personal craft (10%). Again a significant proportion of incidents were 
classed as having unspecified casualties. Incidents involving fishing vessels, wind farm vessels 
and oil and gas vessels were recorded within the study area. 


Within the Physical Work Area, there were a total of six incidents recorded in the 10 year 
period, with three machinery failures and three “person in danger” incidents.  


8.3 Marine Rescue Coordination Centres and Joint Rescue Coordination 
Centres 


His Majesty’s Coastguard (HMCG), a division of the MCA, is responsible for requesting and 
tasking SAR resources made available to other authorities and for coordinating the 
subsequent SAR operations (unless they fall within military jurisdiction). 


The HMCG coordinates SAR operations through a network of 11 Maritime Rescue 
Coordination Centres (MRCC), including a Joint Rescue Coordination Centre (JRCC) based in 
Hampshire.  
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All of the MCA’s operations, including SAR, are divided into 18 geographical regions. The 
proposed development is within Area 15: “Great Orme to West Scottish Border including the 
Lakes”. The closest MRCC to the proposed development is at Holyhead, located 
approximately 40nm to the west. It is noted that incident response is not necessarily 
coordinated by the nearest MRCC, as operators may be unavailable and calls re-routed to 
another MRCC. 


8.4 MAIB 


All UK flagged vessels and non-UK flagged vessels in UK territorial waters (12nm), a UK port 
or carrying passengers to a UK port are required to report incidents to the MAIB. Data arising 
from these reports are assessed within this section, covering the ten-year period between 
2012 and 2021. Figure 8.5 presents the locations of incidents recorded within the study area, 
colour-coded by incident type. 


 


Figure 8.5 MAIB Incidents in Proximity to the Proposed Development (2012-2021) 


Over the ten year period, there was an average of 12 to 13 incidents per year recorded within 
the study area. The most common incident types were machinery failures (22%), “Accident to 
Person” (19%) and grounding/stranding incidents (18%). The most common type of vessel 
involved in incidents was “other commercial”, which includes vessels such as workboats, 
dredgers, SAR craft and tugs, and accounted for 36% of incidents recorded by the MAIB. Cargo 
vessels (22%), service ships (15%) and recreational craft (11%) also accounted for a significant 
number of incidents within the study area. The distribution of the vessel type impacted by 
incidents as reported by the MAIB is presented in Figure 8.6. 
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Figure 8.6 MAIB Incident Distribution by Vessel Type (2012 – 2021) 
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9 Vessel Traffic Movements 


9.1 Introduction 


This section presents an overview of vessel traffic movements within the study area, 
identified from the 12 months of AIS data from 1st January to 31st December 2022.  


A number of the vessel tracks recorded were classified as temporary (non-routine), such as 
the tracks of vessel undertaking surveys. These have therefore been excluded to ensure the 
analysis is not skewed and gives a fair representation of normal vessel traffic movements in 
the area. 


9.2 Vessel Numbers 


Figure 9.1 presents the average daily unique vessel count within the study area and within 
the Physical Work Area per month. 


 


Figure 9.1 Average Daily Vessel Count per Month 


There was an average of 54 unique vessels per day4 within the study area during 2022. July 
was the busiest month of the year, with an average of 64 vessels per day, while the quietest 
month was February, with an average of 45 vessels per day. The difference between the 
summer and winter months can be attributed to an increase in passenger, recreational and 


 
4 Unique vessels per day is preferred to AIS track counts in order to avoid the over-counting of vessels due to 
multiple transits or broken AIS tracks. 
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wind farm support activity during the summer months. Within the Physical Work Area, there 
were an average of 31 vessels per day, with the most vessels recorded in May with 36 vessels 
per day, compared with a low of 27 per day in December.  


It was noted in feedback from the Port of Mostyn that wind farm support vessels make 
multiple transits per day between the Port and wind farms, which are under-represented in 
the average daily counts. Mostyn advised that there are an average of 8,400 transits made by 
wind farm support vessels annually, with a further 200 made by jack-up and general cargo 
vessels. This corresponds to an average of 23 to 24 transits per day associated with the Port 
of Mostyn. Further analysis of vessel activity in proximity to the Port of Mostyn is presented 
in Section 9.9. 


9.3 Vessel Type 


Figure 9.2 presents the AIS tracks colour-coded by vessel type.  


 


Figure 9.2 AIS Tracks by Vessel Type – (12 Months) 


Wind farm support vessels were mostly recorded within and on passage to the various wind 
farms in the study area, with ports such as Mostyn and Liverpool serving as operation ports 
for wind farm support vessels. Vessels transiting to Mostyn utilise the Welsh Channel, which 
is intersected by the cable route between Douglas and Point of Ayr. Wind farm support vessels 
were also recorded transiting to Bangor, west of the study area. Oil and gas support vessels 
were typically recorded in the northern extent of the study area, in proximity to the Liverpool 
Bay fields such as Hamilton, Douglas and Lennox. Vessels were also recorded on passage to 
the Morecambe and Calder fields, north of the study area, with Liverpool acting as a key port 
for the oil and gas industry in the Irish Sea. Vessels were recorded throughout the Physical 
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Work Area, particularly crossing it in the Liverpool Bay TSS, and in the near shore area. Oil and 
gas vessels and fishing vessels were also recorded operating in the north of the study area 
close to the cable routes. 


Routeing of the main vessel types is discussed in Sections 9.3.1 to 9.3.4, while fishing vessel 
activity is described in Section 9.8. Figure 9.3 presents the vessel type distribution within the 
study area, based on unique vessels per day. 


 


Figure 9.3 Vessel Type Distribution 


The most common vessel type within the study area was cargo vessels, accounting for 29% of 
vessels. This was followed by wind farm vessels (18%) and tankers (17%). Vessels in the ‘other’ 
category, which accounted for 7% of traffic, included pilot vessels, research/survey vessels in 
transit and RNLI lifeboats. 


9.3.1 Cargo Vessels and Tankers 


The tracks of cargo vessels and tankers are presented in Figure 9.4 to provide a clearer 
overview of the routes followed by these vessels. 
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Figure 9.4 AIS Tracks of Cargo Vessels and Tankers – (12 Months) 


There was an average of 16 cargo vessels and 9 tankers per day5 within the study area. It can 
be seen that the cargo vessel and tanker traffic within the area is primarily related to vessels 
visiting Liverpool, with a high volume of these vessels recorded using the Queen’s Channel. 
Vessels of these types were frequently recorded using the two lanes of the Liverpool Bay TSS, 
which crosses the cable routes, heading east-west through the study area, while transits 
heading northwest to southeast were also common. Further vessel routes were recorded 
crossing the cable route heading north-south and NW-SE through the study area on passage 
to destinations such as Ireland. Vessels were also frequently recorded at anchor in the 
anchorages within Liverpool Bay, which is further discussed in Section 9.7.  


9.3.2 Passenger Vessels 


Figure 9.5 presents the tracks of passenger vessels recorded within the study area. 


 
5 Based on unique vessels per day 
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Figure 9.5 AIS Tracks of Passenger Vessels – (12 Months) 


There was an average of four to five passenger vessels per day6 recorded within the study 
area during 2022. Passenger vessels recorded within the study area included both cruise ships 
visiting the Port of Liverpool, as well as regular ferries on routes to destinations including the 
Isle of Man, Dublin and Belfast. The majority of passenger vessels were recorded either 
entering or leaving Liverpool, with main routes passing to the northwest of the study area 
(typically routes to Belfast), while the majority of the largest passenger vessels were recorded 
utilising the Liverpool Bay TSS. 


Cruise ships were recorded frequently within the study area, with destinations such as 
Ireland, Iceland and Spain frequently reported, while the Port of Liverpool hosts an active 
cruise terminal. The largest cruise ship was 326m in length, recorded both entering and 
exiting the Port of Liverpool via the Queen’s Channel and the Liverpool Bay TSS in May 2022. 


9.3.3 Wind Farm Vessels 


Figure 9.5 presents the tracks of wind farm vessels recorded within the study area. 


 
6 Based on unique vessels per day 
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Figure 9.6 AIS Tracks of Wind Farm Vessels – (12 Months) 


There were an average of 10 wind farm vessels recorded per day7. Wind farm vessels were 
primarily recorded working at the wind farms within the study area such as Burbo Bank, 
Gwynt y Môr, North Hoyle and Rhyl Flats. The main ports used by wind farm vessels were 
Mostyn, which was recorded serving all four wind farms, and the Port of Liverpool, which 
primarily served Burbo Bank. Wind farms vessels were recorded crossing the Proposed 
Development within the Welsh Channel, when entering or exiting Mostyn, and while working 
at Gwynt y Môr. Vessels were also recorded passing close to the Douglas location and crossing 
the cable route to Lennox while on passage to the north. Vessels associated with the Port of 
Mostyn are presented in greater detail in Section 9.9. 


9.3.4 Recreational Vessels 


Figure 9.7 presents the tracks of recreational vessels recorded in the study area, colour-coded 
by vessel length.  


 
7 Based on unique vessels per day 
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Figure 9.7 Recreational Vessels – (12 Months) 


Recreational activity was recorded on AIS throughout the study area, with the smallest 
recreational vessels (less than 9m in length) typically recorded close to the shore, particularly 
heading east-west along the Welsh coastline. The majority of recreational activity was 
recorded emerging from the River Mersey via both the Queen’s Channel and the Rock 
Channel, with vessels also recorded visiting Formby, just to the north of the Mersey. A number 
of recreational vessels were also recorded further offshore, passing to the northwest of the 
Proposed Development and the other fields within Liverpool Bay. Recreational vessels were 
recorded crossing the Proposed Development across the extent of the cable routes. 


Figure 9.8 presents the number of recreational vessels recorded within the study area per 
month8. It is noted that recreational activity is likely to be under-represented as recreational 
craft are not required to broadcast on AIS. 


 
8 Based on unique vessels per day 
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Figure 9.8 Daily Recreational Vessel Count per Month 


It can be seen that recreational vessels were predominantly recorded within the study in the 
summer months (June – August), peaking at an average of approximately seven recreational 
vessels per day in August. Recreational activity was low outside of the summer period, with 
less than one recreational vessel recorded per day on average from January – May and from 
October – December. 


9.4 Vessel Density 


Figure 9.9 presents the vessel density for all AIS vessel tracks based on the number of tracks 
intersecting each cell of a 500m x 500m grid covering the study area. The cells are colour-
coded such that approximately 20% of cells fall into each category. 
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Figure 9.9 AIS Vessel Density – (12 Months) 


High-density cells within the study are associated with busy vessel routes, such as those using 
the Queen’s Channel which serves as an entrance to Liverpool, as well as other ports within 
the study area. Wind farm vessels transiting to/from and working within the various wind 
farms within the study area also correspond to regions of high density, as do the two lanes of 
the Liverpool Bay TSS passing north and south of the Douglas complex. Further high-density 
is observed on the NW-SE routes used by the regular ferries running from Liverpool to Ireland.  


Lower density areas tend to be around the coastal waters, and in the NE corner of the study 
area. The proposed cable routes pass through a number of high density regions of the study 
area, including the Gwynt-y- Môr wind farm, both lanes of the Liverpool Bay TSS, as well as 
the routes passing to the NW corner of the study area and the wind farm traffic associated 
with the Port of Mostyn and the Rhyl Flats wind farm. Density in proximity to the proposed 
Douglas CCS platform is elevated due to traffic visiting the existing Douglas complex. 


9.5 Vessel Sizes 


9.5.1 Vessel Length 


Figure 9.10 presents the AIS tracks colour-coded by vessel length. The vessel length 
distribution is then presented in Figure 9.11, based on unique vessels per day. It is noted that 
the distribution shown excludes vessels of unspecified length, which made up less than 1% of 
vessels recorded within the study area. 
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Figure 9.10 AIS Tracks by Vessel Length – (12 Months) 


 


Figure 9.11 AIS Vessel Length Distribution 


The largest vessels in the study area tended to be cargo vessels, tankers and passenger 
vessels, which were generally recorded using the Queen’s Channel while visiting Liverpool, or 
within the Liverpool Bay TSS. Vessels of greater than 200m were also recorded on the ferry 
routes passing between Liverpool and Belfast. Smaller vessels in the study area included wind 
farm support vessels, pilot vessels, lifeboats and fishing vessels, and were most frequently 
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recorded in coastal areas and on routes to the wind farms. Fishing vessels were frequently 
recorded close to the various oil and gas fields within the study area. Due to the location of 
the TSS, the largest vessels therefore tended to cross the Proposed Development to the north 
and south of the Douglas location, while on approach or departure for Liverpool. 


The average vessel length recorded within the study area was 91m. The largest vessel 
recorded within the study area was a 349m container ship, recorded utilising the Liverpool 
Bay TSS on passage between Liverpool and Antwerp. The vessel was recorded transiting both 
in and out of Liverpool. Vessels were most commonly in the 20-100m range, with only 8% of 
vessel greater than 200m. 


9.5.2 Vessel Draught 


Figure 9.12 presents the AIS tracks colour-coded by vessel draught. 


 


Figure 9.12 AIS Tracks by Vessel Draught – (12 Months) 


The deepest draught vessels were typically recorded using the Liverpool Bay TSS, and were 
generally cargo vessels and tankers. Dredgers with draughts of greater than 8m were also 
recorded working to the north of the Burbo Bank offshore wind farm. Shallower draught 
vessels included crew transfer vessels heading to the various wind farms within the study 
area, as well as pilot vessels and lifeboats working in coastal areas. Similar to vessel length, 
the deepest draught vessels crossing the Proposed Development were recorded using the 
Liverpool Bay TSS, with vessels crossing in the nearshore areas (such as wind farm vessels) 
tending to have shallower draughts. 


Figure 9.13 presents the distribution of vessel draughts recorded within the study area. 
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Figure 9.13 AIS Vessel Draught Distribution 


The average draught of vessels recorded within the study area is 4.5m, with the largest 
draught recorded being 14m. This largest draught was recorded by a crude oil tanker recorded 
using the Liverpool Bay TSS and the Queen’s Channel heading to Tranmere from Algeria. It is 
noted that draught information was unavailable for approximately 15% of vessels on AIS. 


9.5.3 Vessel Deadweight Tonnage 


Figure 9.14 presents the tracks of vessels recorded within the study area during 2022, colour-
coded by vessel deadweight tonnage (DWT). It is noted that DWT is not broadcast on AIS, and 
therefore has been researched separately by Anatec where possible, based on the ship 
identity information. In some cases, approximations were based on the vessel type and 
dimensions (mainly for small fishing vessels and recreational craft estimated to be less than 
100 DWT). Figure 9.15 presents the distribution of vessel DWT within the study area. 
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Figure 9.14 AIS Tracks by Vessel DWT – (12 Months) 


 


Figure 9.15 Vessel DWT Distribution 


Vessel patterns in DWT follow a similar trend to length and draught, with the largest vessels 
typically being cargo vessels and tankers recorded transiting the Liverpool Bay TSS, or within 
the anchorages in Liverpool Bay. Smaller vessels tended to be associated with the wind farms 
in the area. 
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The average DWT of vessels recorded within the study area was 8644 DWT, with the largest 
vessel being a crude oil tanker with 164,608 DWT recorded visiting Tranmere via the Liverpool 
Bay TSS. Only 1% of vessels had a DWT greater than 100,000, with 30% of vessels falling under 
100 DWT. 


9.6 Vessel Speed 


Figure 9.16 presents AIS tracks colour-coded by vessel speed. 


 


Figure 9.16 AIS Tracks by Vessel Speed – (12 Months) 


The fastest vessels tended to be wind farm support vessels on passage to or from the various 
wind farms within the study area, as well as passenger vessels on regular ferry routes. Several 
fast moving wind farm vessels were recorded crossing the cable routes close to the landfall 
and in proximity to the Gwynt-y- Môr wind farm. The regular ferries were recorded on routes 
between Liverpool and destinations such as Belfast, Dublin and the Isle of Man, with these 
routes typically crossing the cable routes to the north of the Douglas CCS platform. Slower 
moving vessels tended to be fishing vessels, potentially engaged in active fishing in the vicinity 
of the oil and gas installations within Liverpool Bay, as well as vessels slowing on approach to 
anchorages or within the Queen’s Channel. It is noted that the speeds shown are the average 
speed of the entire track, and do not indicate instantaneous speed at a particular point in a 
vessel’s voyage.  
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Figure 9.17 AIS Vessel Speed Distribution 


The average of vessels recorded in the study area was 8.0 knots. The fastest vessel recorded 
within the study area was a lifeboat recorded travelling at an average speed of 35.8 knots. 


9.7 Anchored Vessels 


Figure 9.18 presents the locations of anchored vessels within the study area, colour-coded by 
vessel type. 


 


Figure 9.18 AIS Tracks of Anchored Vessels – (12 Months) 
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It can be seen that a significant proportion of the anchored vessels within the study area were 
concentrated within the charted anchorage area located between the Gwynt y Môr and Burbo 
Bank wind farms. A large number of wind farm vessels were also recorded at anchor around 
the boundaries of the two wind farms, particularly at Gwynt-y- Môr. The distribution of vessel 
type among anchored vessels is presented in Figure 9.19. The most common type of vessels 
at anchor were tankers (45%), followed by cargo vessels (29%) and wind farm vessels (22%). 


 


Figure 9.19 Anchored Vessel Type Distribution 


9.8 Baseline Fishing Analysis 


This section presents an analysis of fishing vessel activity in the study area using the results of 
the twelve months AIS analysis and additional Vessel Monitoring System (VMS) satellite data. 
Both AIS and VMS datasets cover fishing vessels 15m and above in length. 


Smaller vessels are therefore under-represented, particularly within the 6nm fisheries limit. 


9.8.1 AIS Analysis 


9.8.1.1 Vessel Numbers 


Figure 9.20 presents the average number of fishing vessels per day9 each month during 2022. 


 
9 Based on unique vessels per day within the study area 
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Figure 9.20 Daily Fishing Vessel Count per Month 


The busiest month was April, with approximately three vessels per day, with the quietest 
being June and August, with a fishing vessel recorded once in each month. Over the course of 
the year, there was an average of one fishing vessel per day recorded within the study area. 


9.8.1.2 Gear Type 


Figure 9.21 presents the tracks of fishing vessels, colour-coded by gear type. Following this, 
Figure 9.22 presents the distribution of gear types recorded within the study area.  


The majority of fishing vessel activity was recorded in the northwest of the study area, 
particularly in proximity to the oil and gas fields in the study area. Significant dredging activity 
was recorded in this area, while potters/whelkers were particularly active around the Gwynt 
y Môr wind farm site. Fishing activity close to the Proposed Development primarily included 
dredgers working to the north of the Douglas CCS platform, intersecting the cable route to 
the satellite platforms.  
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Figure 9.21 Fishing Vessels by Gear Type - (12 Months) 


 


Figure 9.22 Fishing Gear Type Distribution 


The most common gear types recorded in the study area were dredgers (40%) and potters 
(39%). Fishing vessels carrying demersal gear (i.e. dredgers, beam trawlers and demersal 
trawlers), which have the greatest chance of interacting with subsea cables, contributed 58% 
of fishing gear types recorded in the area. 
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9.8.2 VMS Analysis 


Fishing vessel intensity is presented in Figure 9.23, based on VMS data from the MMO. VMS 
is a satellite tracking system in which fishing vessels broadcast positions once every one to 
two hours for vessels of length 12m and above , noting that the available data from the MMO 
covers only vessels of length 15m and above. New legislation requiring all fishing vessels to 
be fitted with VMS will be in place prior to the beginning of the construction period. The data 
is comprehensive for UK vessels globally, and fishing vessels from EC countries within British 
Fishery limits and certain other countries, e.g., Norway. The cells are colour-coded based on 
active fishing vessel time recorded within the cell. 


 


Figure 9.23 Fishing Vessel Intensity – 2020 


It can be seen that the VMS corelates well with the activity patterns recorded on AIS, with the 
majority of fishing vessel activity concentrated in the centre and northwest of the study area. 
The highest levels of activity were recorded close to the Douglas field and the Gwynt y Môr 
wind farm, with very little activity recorded inshore of the oil and gas fields within the 
Liverpool Bay. Areas of high fishing activity in proximity to the Douglas field were mainly 
associated with dredging activity. Potting was also recorded throughout the study area. 


9.9 Vessel Activity in Proximity to the Port of Mostyn 


Figure 9.24 presents the tracks of vessels recorded on AIS in proximity to the Port of Mostyn, 
colour-coded by vessel type. 
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Figure 9.24 AIS Tracks in Proximity to the Port of Mostyn – (12 Months) 


During 2022, there were 4,089 vessel tracks recorded on AIS entering or exiting the Port of 
Mostyn, noting that this excludes temporary vessel activities such as survey and buoy work in 
the approaches to the Port of Mostyn and in Liverpool Bay. Wind farm support vessels made 
up the vast majority (99%) of vessels visiting Mostyn, with the remainder made up of tugs, 
workboats, cargo vessels and RNLI lifeboats.  


It was noted by the Port of Mostyn in 2024 that wind farm support vessels, primarily CTVs 
make several trips per day from the port to nearby wind farms, with an estimated 8,400 
transits per year, which is higher than the number of trips recorded on AIS. An additional 200 
transits per year were estimated from jack-ups and general cargo vessels, giving a total of 
8,600 transits per year associated with the Port of Mostyn. During consultation with the Port 
of Mostyn in 2022, it was noted that there were approximately 10 CTV movements per day, 
with one cargo vessel per month and occasional jack-up vessels associated with the local wind 
farms visiting the Port of Mostyn. 


Vessels recorded on AIS used two main routes to access Mostyn, with vessels either following 
the Welsh Channel extending to the west out of the River Dee, or the Mid Hoyle Channel, 
which passes north, through the West Hoyle Bank. The Welsh Channel is crossed by the 
Proposed Development, alongside the location where the existing pipeline crosses the Welsh 
Channel. The Mid Hoyle Channel is not crossed by the Proposed Development, though there 
is a slight overlap with the Physical Work Area. Both channels are buoyed, with the pilot 
boarding location lying where both channels converge before entry to the Dee estuary. Of the 
vessels recorded on AIS, 78% were recorded transiting the Mid Hoyle Channel, with 22% 
recorded on AIS using the Welsh Channel. 







 
Project A4814 


 
www.anatec.com  


Client RPS Group on behalf of Eni UK 


Title HyNet Carbon Capture and Storage – Navigational Risk Assessment 


 


 


Date 24 July 2024 Page 73 


Document Reference A4814-RPS-NRA-1   


 


Average vessel sizes were similar in both channels, with this largely dictated by the high 
volume of crew transfer vessels associated with the wind farms. The average vessel length 
recorded within both channels was 24m. The largest vessels visiting Mostyn were six 90m 
cargo vessels, all of which were recorded entering and leaving via the Welsh Channel.  


The average draught of vessels recorded within the two channels was also similar, with both 
approximately 1.3-1.4m. It is again noted that the vast majority of vessels recorded within the 
channels were CTVs, heavily influencing the average recorded draught. The cargo vessels 
recorded within the Welsh Channel all had a draught of approximately 3.5m. The deepest 
draught vessel was a jack-up vessel supporting the wind farms, with a draught of 4.8m. This 
vessel was recorded in the Mid Hoyle Channel on seven occasions, and just once in the Welsh 
Channel. The Port of Mostyn indicated that there were significant tidal variations of up to 9m 
in the approaches to the port. The Port also indicated that designed dredged depth of the 
Welsh Channel is 5m, with re-dredging planned for 2026. Following this, it is expected that 
vessels of up to 11m draught will transit the channels during high tide. 


9.10 Future Baseline 


9.10.1 Offshore Developments 


The key impact on vessel routeing in the area is expected to be the construction of a number 
of wind farms in the area. In particular, Mona, Morgan and Morecambe wind farms, if 
consented, have the potential to significantly alter routes visiting the Mersey ports, 
particularly routes (including ferry routes) to Ireland. It is noted that all of these wind farms 
are in the pre-planning phase and will be subject to their own consenting process and 
boundaries therefore have the potential to differ significantly from any finally constructed 
projects. The Awel y Môr wind farm, located to the west of the Gwynt y Môr, may also displace 
existing traffic into the Liverpool Bay TSS. It was noted during consultation that these may 
also lead to an increase in wind farm vessels utilising the Port of Mostyn, including 
construction vessels. In line with industry experience, commercial vessels are expected to 
maintain a minimum mean distance of 1nm from wind farm structures. There is potential for 
smaller vessels, such as fishing vessels and recreational vessels to pass within wind farms. 


Decommissioning of existing oil & gas infrastructure may also lead to changes to traffic 
patterns. As part of the Project, the existing Douglas complex will be decommissioned, while 
a number of other assets within the study area, are likely to be decommissioned during the 
lifetime of the Project. Therefore oil & gas support traffic may reduce or change significantly, 
while additional sea room may be available to all vessels as installations and related safety 
zones. 


The Port of Mostyn is planning to build a 6.7km tidal lagoon (Ref. xvi), from the breakwater 
to Point of Ayr in Flintshire. It is being developed to provide low carbon electricity in North 
Wales and is planned to be operational by mid-2027. It is noted that the Dee Estuary has very 
high tidal movements and natural deep water, ideal for the installation of the turbines. The 
lagoon will consist of two sets of turbine houses with three sluice gates to manage the volume 
of water over the tidal cycle, as well as lock gates allowing small vessels in and out of the 
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lagoon. This has an expected design life of over 100 years. Several environmental and 
ecological studies have been undertaken to ensure that the lagoon will be designed to 
maintain navigational access for shipping. However, it is expected that during the 
construction phase of this project, the navigable width for third party vessels using the Port 
of Mostyn will be limited. 


There are also two new tidal projects in early planning phases, one located along the coast 
between Llandudno and Prestatyn on the north coast of Wales and another in the River 
Mersey.  


9.10.2 AIS Vessel Movements 


Figure 9.25 shows the distribution of the most common destination of vessels within the study 
area. Vessels broadcasting their destinations as Stanlow or Ellesmere have also been included 
in the Manchester counts as they all come under the Manchester Ship Canal, operated by 
Peel Ports (Ref. xvii).  


 


Figure 9.25 Percentage of Most Common Destinations 


It can be seen that Liverpool was the most common destination broadcast on AIS, mostly by 
large commercial vessels (i.e., cargo vessels, tankers and passenger vessels) as well as tugs. 
Mostyn (12%) was the second most common destination broadcast on AIS, due to a large 
number of CTVs transiting between Mostyn and OWFs including Gwynt y Mor, North Hoyle 
and Rhyl Flats. Dublin (Ireland) was the most frequent non UK destination broadcast on AIS, 
followed by Rotterdam (Netherlands) and Antwerp (Belgium). 
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9.10.3 DfT Vessel Counts 


The preceding analysis of vessel movements is based on 2022 AIS data. This section reviews 
the trends in shipping traffic based on the port arrival statistics from the Department for 
Transport (Ref. xviii) covering the period from 2017 to 2022. This includes vessel counts for 
key ports within the UK broadcast as the most common destinations on AIS. Vessel arrivals 
for the three major ports (i.e., Manchester, Liverpool and Belfast) are shown in Figure 9.26, 
followed by Figure 9.27 with the vessel arrivals for the two other local ports (i.e., Garston and 
Mostyn). 


The DfT statistics have certain reporting limitations, and therefore are not directly 
comparable with the AIS data, but are useful for indicating the overall trend. According to the 
DfT, vessel arrivals include all commercial vessels except fishing, towing/pushing tugs, work 
boats, non-seagoing vessels, non-merchant ships, and vessels of unknown or unrecorded 
type. 


It should be noted that the Port of Mostyn is regularly visited by wind farm support vessels, 
which lie in the category of work boats based on the vessel type they broadcast on AIS. This 
means that the vessel movements associated with the offshore renewable industry visiting 
the Port of Mostyn are not included in the DfT port arrival statistics. 


 


Figure 9.26 Vessel Arrivals for Major Ports (2017 – 2022) 
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Figure 9.27 Vessel Arrivals for Other Local Ports (2017 - 2022) 


Port arrivals across all five ports have declined by 5% since 2017, noting that there is potential 
for this to have been impacted by Brexit and the COVID-19 pandemic.. Overall, this decline 
equates to approximately 700 fewer arrivals in 2022 compared with 2017. Vessel arrivals for 
major ports peaked in 2018, with approximately 14,000 arrivals between the three ports. The 
Ports of Garston and Mostyn peaked in 2021 with 265 vessel arrivals, reducing to 83 in the 
following year. 


9.10.4 Port Developments 


The Port of Liverpool and the Manchester Ship Canal are operated by Peel Ports, who have 
plans to invest £200m in sustainable port infrastructure projects by Summer 2024 (Ref. xix). 
There are currently no detailed plans on expansion at either of the Liverpool or Manchester. 
In 2016, Liverpool saw the completion of the Liverpool2 container terminal, which increased 
the port’s ability to handle the largest container ships. Garston is operated by Associated 
British Ports, and recently underwent enhancement to the dry bulk storage offering at the 
port. 


The Port of Mostyn submitted a marine works application in February 2023 (Ref. xx) to extend 
an existing berth by constructing a 350m quay that would accommodate the construction of 
fixed foundation and floating wind farm projects in the Irish and Celtic Seas. The quay is 
planned to have an alongside water depth of 12m below Chart Datum (CD). The planned 
construction of this quay is expected to take around 21 months and will lead to an increase 
in vessel movements associated with the offshore renewable industry, including deeper 
draught vessels and towage of floating turbine platforms subject to being Restricted in their 
Ability to Manoeuvre (RAM). In addition to this, further dredging works would also be 
required to create new berths for ships, deepening of existing berths and maintenance 
dredging of the approach channel. This would increase vessel movements in terms of 
dredgers and barges frequently working in the area for the duration of these works. The 
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developments at the port would also include the disposal of materials within the disposal site 
IS102 between Point of Ayr and Mostyn Deep. It is noted that subject to favourable 
determination, this expansion plan is expected to take place during 2025 and 2026, 
potentially coinciding with the construction dates for the Proposed Development. 


Fishing trends are difficult to project into the future, noting that trends are dependent on 
numerous factors including fish stocks and quotas. Changes to legislation following Brexit may 
also impact the size and make-up of the fishing fleet in UK waters. 


Recreational activity can be similarly difficult to predict, but is assumed to remain similar or 
slightly increase in future years. Similarly the make-up of recreational traffic may vary, with 
sail and electric-powered vessels expected to become more prominent in place of diesel-
fuelled craft. The locations of recreational activity may also vary, while volume of activity may 
be dependent on other factors such as the weather, climate change and the economy. 
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10 Impact Assessment 


10.1 Introduction 


This section provides a qualitative and quantitative risk assessment (using FSA) for the hazards 
identified due to the proposed development, based on baseline data, expert opinion, 
stakeholder concerns and lessons learnt from existing offshore developments. The hazards 
assessed are as follows: 


▪ Deviations to commercial routes leading to increased vessel to vessel collision risk 
between third-party vessels; 


▪ Increased vessel to vessel collision risk between a third-party vessel and a project 
vessel; 


▪ Creation of vessel to structure allision risk; 
▪ Reduced access to local ports; 
▪ Anchor interaction with subsea cable; 
▪ Fishing gear interaction with subsea cable; 
▪ Vessel grounding due to reduced under keel clearance; and 
▪ Interference with magnetic position fixing equipment; and 
▪ Reduction of emergency response capability due to increased incident rates for SAR 


responders and increased demand on the available resources. 


Within each component of an overarching hazard, embedded mitigation measures which 
have been identified as relevant to reducing risk are listed, with full descriptions provided in 
Section 13 This is followed by statements defining the frequency of occurrence and severity 
of consequence for each component of the hazard in bold text, as defined in Section 4.2. 


At the end of the assessment of each hazard, these frequency of occurrence and severity of 
consequence rankings are summarised in tabular form (if there are multiple components), 
with the resulting significance of risk given in highlighted bold text, as defined in Section 4.2. 


The risk control log (see Section 12) summarises the risk assessment and a concluding risk 
statement is provided (see Section 15.4). 


10.2 Assessment of Impacts 


10.2.1 Vessel displacement leading to increased vessel to vessel collision risk between 
third-party vessels  


10.2.1.1 Construction phase 


Installation of the offshore Douglas CCS platform and cables may cause displacement of 
vessels around the areas of installation, which could lead to an increased risk of a collision 
between two third-party vessels during the construction phase. In particular vessels may be 
required to deviate around cable installation vessels, which are large, slow moving vessels 
which will be Restricted in Manoeuvrability (RAM). In addition, jack up vessels used for 
landfall works may also lead to vessel displacement close to the shore. As the offshore 
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platform is located within the existing Safety Zone for the Douglas Complex and an Area To 
Be Avoided (ATBA), and Liverpool Bay TSS lanes pass at least 0.4nm from the proposed 
location, there is not expected to be any additional displacement associated with the 
construction of the new Douglas CCS platform within the existing Safety Zone. Works within 
the existing Hamilton, Hamilton North and Lennox Safety Zones are not covered in this NRA. 


Vessel displacement will be more likely in busier areas of shipping. From the baseline 
assessment, passing vessel activity was significant across the Proposed Development, with 
higher density associated with the Liverpool Bay TSS lanes, vessels working at the Gwynt y 
Môr Offshore Wind Farm (OWF) and NW-SE routes used by the regular ferries running from 
Liverpool to Ireland. The Welsh Channel, which provides access to the Port of Mostyn is also 
identified as a busy area, primarily with CTVs associated with the wind farms. The Port of 
Mostyn also identified that vessel transits may be under-estimated on AIS, and that there 
were a total of approximately 8,600 vessel transits per year associated with the port. The Port 
indicated that expansion works are due to take place in 2025 and 2026, potentially leading to 
an increase in vessel traffic visiting the port and therefore passing through the Welsh Channel. 


Regular fishing and recreational activity was observed within the vicinity of the Proposed 
Development. Construction vessels may therefore cause a disruption to both local fishers and 
recreational boaters. Fishing activity was mostly recorded further offshore and was frequently 
recorded in the vicinity of the Physical Work Area to the north west of the proposed Douglas 
CCS platform. Recreational activity was recorded throughout the shipping and navigation 
study area, mainly passing out of the Queen’s Channel, and are recorded crossing the Physical 
Work Area at various locations, including in near shore areas. It is noted that recreational craft 
and small fishing vessels close to shore will be under-represented by the AIS data. 


The installation of the proposed Douglas CCS platform and new cables are expected to be 
carried out in Q1-Q2 2026. Preparations for the shore approach of the power cables from 
Douglas to Point of Ayr are proposed to commence in Q2 2025. Installation works for the new 
platform are expected to take up to five months, while cable laying works are expected to 
take up to two months. The spatial extent of construction areas where vessels may be 
required to deviate around vessels which are RAM is expected to be small at any given time.  


Details of construction activities, including any advisory safe passing zones, will be suitably 
promulgated via NtMs, Kingfisher, Radio Navigational Warnings, NAVTEX and/or broadcast 
warnings to maximise awareness of ongoing construction activities. Guard vessels will be used 
where required to raise awareness of construction works to passing vessels and 
communication with the Ports of Liverpool and Mostyn will help to minimise collision risk 
associated with vessels using the port.  


The appointment of a Fisheries Liaison Office (FLO) will aid in ensuring local fishers are made 
aware of construction works. Local Notices to Mariners will help to inform recreational users. 
All vessels will be expected to comply with international marine legislation, including the 
COLREGs and SOLAS. 
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Severity of Consequence 


In the event of a collision incident between third-party vessels, the most likely consequences 
are minor contact between the vessels resulting in minor damage to property and minor 
reputational effects on business but no perceptible effect on people. The maximum adverse 
scenario could involve one of the vessels foundering resulting in potential loss of life (PLL) and 
the environmental consequence of pollution. Such a scenario would be more likely if one of 
the vessels involved was a small craft which may have weaker structural integrity than a 
commercial vessel.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the construction phase which will last for up to six 
months. Given that third-party vessels are expected to be compliant with relevant Flag State 
regulations including the COLREGs, collision avoidance action ensure that the likelihood of an 
encounter developing into a collision incident is low. This is furthered by the promulgation of 
information which will maximise awareness of ongoing construction activities, thus allowing 
third-party vessels to passage plan in advance, if considered appropriate. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


10.2.1.2 Operation and maintenance phase 


Once the Proposed Development is operational, vessel displacement associated with the new 
cables is limited to any repair or maintenance work required, which is expected to be minimal 
and localised in nature. As the new Douglas CCS platform will be located within an existing 
Safety Zone and ATBA, there is not expected to be any additional displacement associated 
with the platform during the operational phase.  


10.2.1.3 Decommissioning phase 


There may also be a risk of vessel displacement leading to increased vessel to vessel collision 
risk between third-party vessels created during the decommissioning phase. 


Severity of Consequence 


Since the numbers and types of vessel used to remove the cables and platform are expected 
to be similar to those used for installation, this impact is expected to be similar in nature to 
the equivalent construction phase impact. 


Therefore, the most likely consequences associated with the maximum adverse scenario are 
as per the equivalent construction phase impact. 
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The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the decommissioning phase which is assumed to last 
for a similar timeframe as the construction period. Given that third-party vessels are expected 
to be compliant with Flag State regulations including the COLREGs, the likes of collision 
avoidance action ensure that the likelihood of an encounter developing into a collision 
incident is low. This is furthered by the promulgation of information which will maximise 
awareness of ongoing decommissioning activities, thus allowing third-party vessels to passage 
plan in advance. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


10.2.2 Increased vessel to vessel collision risk between a third-party vessel and a project 
vessel 


10.2.2.1 Construction Phase 


There is an increased collision risk created during the construction phase for all passing traffic 
due to the presence of vessels associated with the construction of the offshore platform and 
cables, and decommissioning and repurposing of the existing Hamilton Main, Hamilton North 
and Lennox satellite platforms. This includes vessels involved in surveys, seabed preparation, 
cable installation, platform installation, topside removal and installation, cable burial and/or 
protection installation, drilling of wells, commissioning of CO2 pipelines and Landfall works. 
The nature of certain construction works, such as cable installation and other activities, 
requires large, slow moving vessels which will be RAM. Therefore, these vessels may have 
limited capability in taking avoidance action from a passing vessel on a collision course, should 
such a situation arise. In addition, there may be an increased collision risk between third-party 
vessels and jack ups used during Landfall works, and between third-party vessels and HLVs 
used for the platform installation. Due to their reduced size and increased mobility in 
comparison, smaller vessels associated with the construction phase, e.g. tugs, guard vessels, 
support vessels, CTVs, are considered to pose a lesser risk of collision than that of the larger 
cable installation vessels, jack ups or HLVs. 


The collision risk is likely to be greater in higher density shipping areas. Passing vessel activity 
was significant across the Proposed Development, with higher density associated with the 
Liverpool Bay TSS lanes, vessels working at the Gwynt y Môr OWF and NW-SE routes used by 
the regular ferries running from Liverpool to Ireland. The Welsh Channel, which provides 
access to the Port of Mostyn is also identified as a busy area, primarily with CTVs associated 
with the wind farms. The Port of Mostyn also identified that vessel transits may be under-







 
Project A4814 


 
www.anatec.com  


Client RPS Group on behalf of Eni UK 


Title HyNet Carbon Capture and Storage – Navigational Risk Assessment 


 


 


Date 24 July 2024 Page 82 


Document Reference A4814-RPS-NRA-1   


 


estimated on AIS, and that there were a total of approximately 8,600 vessel transits per year 
associated with the port. The Port indicated that expansion works are due to take place in 
2025 and 2026, potentially leading to an increase in vessel traffic visiting the port and 
therefore passing through the Welsh Channel. 


Up to four cable installation vessels which are RAM will be on site at any one time and a jack 
up vessel is expected to be used for Landfall works. Additional support vessels include one 
seabed preparation vessel, one trench support vessel, one cable protection installation vessel 
and one cable burial installation vessel, as well as survey vessels, crew / work boats and 
multicats. For the new Douglas CCS platform, there will be one HLV vessel and additional 
support vessels including tugs, cargo barges, survey vessels and crew boats. The installation 
of the proposed Douglas CCS platform and new cables are expected to be carried out in Q1-
Q2 2026. Preparations for the shore approach of the power cables from Douglas to Point of 
Ayr are proposed to commence in Q2 2025. Installation works for the new platform are 
expected to take up to five months, while cable laying works are expected to take up to two 
months with operations in the Welsh Channel anticipated to last 12-24 hours, with the cable 
lay vessel also being beached close to the landfall for approximately 4 days prior to this. 
During works within the Welsh Channel, only one cable-lay vessel will be present, with three 
multicats working alongside for the repositioning of vessel anchors. The spatial extent of 
construction areas where vessels which are RAM are working is expected to be small at any 
given time. There will also be additional vessel movements associated with works to 
repurpose existing assets at the Hamilton Main, Hamilton North and Lennox platforms 
between Q4 2024 and Q3 2028, although these vessels are not expected to be RAM. Up to 
128 return trips are anticipated during this time, the majority of which are associated with 
CTVs.Project vessels will be managed by marine coordination, will display suitable marks and 
lights, will broadcast on AIS (where appropriate) and will be compliant with relevant Flag State 
regulations including the COLREGs and SOLAS. 


Details of construction activities, including any advisory safe passing distances will be suitably 
promulgated via NtM, Kingfisher, Radio Navigational Warnings, NAVTEX and/or broadcast 
warnings to maximise awareness of ongoing construction activities. Communication with the 
Ports of Liverpool and Mostyn about the construction work activities and appointment of an 
FLO will also help to raise awareness of the works and minimise collision risk. Where required, 
guard vessels and/or temporary AtoNs will be used to raise awareness of construction work 
to passing vessels and to guide vessels around any areas of construction activities, and 
platform installation works will be located within the existing Safety Zone and ATBA at the 
Douglas Complex. 


Severity of Consequence 


The most likely consequences in the event of a collision incident between a project vessel and 
third-party vessel are minor contact between the vessels resulting in minor damage to 
property and minor reputational effects on business but no perceptible effect on people. The 
maximum adverse scenario could involve one of the vessels foundering resulting in Potential 
Loss of Life (PLL) and the environmental consequence of pollution. Such a scenario would be 
more likely if the third-party vessel involved was a small craft which may have weaker 
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structural integrity than a commercial vessel. It was noted in the feedback from the Port of 
Mostyn that a collision within the Welsh Channel may lead to a period of reduced port access, 
leading to CTVs associated with the port being unable to return from nearby wind farms. It is 
noted that alternative access is possible via the Mid Hoyle Channel. 


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the construction phase which will last for up to four 
years, with cable laying works anticipated to take up to two months. The number of vessel 
movements to and from the Douglas Complex and satellite platforms is relatively low, the 
majority of which are associated with CTVs. With the mitigation measures noted above 
implemented, it is considered unlikely that a close encounter between a third-party vessel 
and a project vessel will occur. In the event that such an encounter does occur, collision 
avoidance action would be implemented by the vessels as per the COLREGs, including Rule 18 
which governs responsibilities between vessels if one is RAM, thus ensuring that the 
likelihood of the encounter developing into a collision incident is very low. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


10.2.2.2 Operation and Maintenance phase 


During the operation and maintenance phase, there will be up to 15 return trips by jack-up 
vessels and 15 return trips by other vessels visiting the new Douglas CCS platform, which is 
significantly fewer visits than currently received by the Douglas Complex. There is therefore 
not expected to be any additional vessel to vessel collision risk associated with vessels visiting 
the new Douglas CCS platform.  


There will be a requirement to undertake inspection surveys as well as the potential for 
unplanned repair works on the proposed cables, which could result in an increased collision 
risk between a third-party vessel and a survey / maintenance vessel.  


This risk is described under the construction phase, however maintenance/monitoring work 
is expected to be less disruptive and span a shorter period than cable construction works. 


Routine inspections of the subsea structures are planned to two yearly and five years, with 
annual surveys on a seven year rolling programme also planned. There may also be 
requirements for cable repair and/or burial as required. Cable repairs / reburials may include 
vessels which are RAM. As per the construction phase, project vessels will be managed by 
marine coordination, will display suitable marks and lights, will broadcast on AIS and be 
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compliant with relevant Flag State and international regulations including the COLREGs and 
SOLAS. 


Similarly to the construction phase, details of major maintenance activities including any 
advisory clearance zones, as defined by risk assessment, will be suitably promulgated via NtM, 
Kingfisher, Radio Navigational Warnings, NAVTEX and/or broadcast warnings to maximise 
awareness of ongoing major maintenance activities. 


Severity of Consequence 


The most likely consequences in the event of a collision incident between a project vessel and 
third-party vessel are as per the equivalent construction phase impact, namely minor contact 
and damage to property and minor reputational effects on business, but no perceptible effect 
on people. The maximum adverse scenario could involve one of the vessels foundering 
resulting in PLL and the environmental consequence of pollution. Such a scenario would be 
more likely if the third-party vessel involved was a small craft which may have weaker 
structural integrity than a commercial vessel.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the operation and maintenance phase which will last 
for up to 25 years. With implementation of the embedded mitigation measures outlined in 
Section 13 it is considered unlikely that an encounter between a third-party vessel and a 
Project vessel will occur. In the event that such an encounter does occur, collision avoidance 
action would be implemented by the vessels as per COLREGs, thus ensuring that the likelihood 
of the encounter developing into a collision incident is very low. 


The likelihood of an encounter is decreased compared to the construction phase given the 
smaller scale of maintenance activities, although this is somewhat balanced by the much 
longer duration of the operation and maintenance phase. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms.  


10.2.2.3 Decommissioning Phase 


There may also be an increased collision risk created during the decommissioning phase for 
all passing traffic due to the presence of vessels associated with decommissioning works.  
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Severity of Consequence 


Since the numbers and types of vessel used to remove the cables and CCS platform are 
expected to be similar to those used for installation, this impact is expected to be similar in 
nature to the equivalent construction phase impact. 


Therefore, the most likely consequences associated with the maximum adverse scenario are 
as per the equivalent construction phase impact. 


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the decommissioning phase which is assumed to last 
for a similar timeframe as the construction period. With the embedded mitigation measures 
previously noted implemented, it is considered unlikely that an encounter between a third-
party vessel and a project vessel will occur. As per the equivalent construction phase impact, 
in the event that such an encounter does occur, collision avoidance action would be 
implemented by the vessels as per the COLREGs, thus ensuring that the likelihood of the 
encounter developing into a collision incident is very low. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


10.2.3 Vessel to platform allision risk 


10.2.3.1 Operation and maintenance phase 


Once the new Douglas CCS platform has been installed, there may be a risk of vessel to 
structure allision. This could be a powered allision (i.e. vessels under power alliding with the 
platform due to watchkeeper failure) or a drifting allision (i.e. due to machinery or engine 
failure, causing the vessel to drift into the platform).  


Should an allision occur, the consequences will depend on multiple factors including the 
energy of the impact, structural integrity of the vessel and sea state at the time of the impact. 
In general powered allisions are expected to generate higher impact energies than drifting 
allisions. The most likely consequences will be minor damage with the vessel able to resume 
passage and undertake a full inspection at the next port. As an unlikely worst case, the vessel 
could founder resulting in a PLL and pollution.  


Additionally, commercial vessels are expected to comply with international and flag state 
regulations (including the COLREGs and SOLAS) and will be able to passage plan in advance 
given the promulgation of information relating to the Proposed Development.  
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This risk is mitigated by the location of the proposed new Douglas CCS platform within an 
existing Area to be Avoided, which restricts vessels from transiting close to the platform. It is 
also assumed that a 500m Safety Zone will be in place and that the platform has suitable 
operational lighting and marking in accordance with the Standard Marking Schedule for 
offshore installations. 


Severity of Consequence 


The most likely consequences in the event of an allision incident between a third-party vessel 
and the new Douglas CCS platform are minor contact and damage to property and minor 
reputational effects on business, but no perceptible effect on people. The maximum adverse 
scenario could involve the vessel foundering resulting in PLL and the environmental 
consequence of pollution. Such a scenario would be more likely if the vessel involved was a 
small craft which may have weaker structural integrity than a commercial vessel.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the operation and maintenance phase which will last 
for up to 25 years. With implementation of the embedded mitigation measures outlined in 
Section 13, including the 500m Safety Zone and ATBA, and the familiarity of vessels with the 
existing structures in the Douglas Complex, an allision incident is considered to be unlikely. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms.  


10.2.4 Reduced access to local ports 


10.2.4.1 Construction Phase 


There is the potential for reduced access to local ports due to construction works associated 
with the cable construction works, in particular close to the Landfall. Vessels visiting the Port 
of Mostyn access this port via the Welsh Channel which is intersected by the proposed cable 
route from Douglas to Point of Ayr. The Mid Hoyle Channel was used by vessels recorded on 
AIS associated with Mostyn, with approximately 78% of vessels opting to enter this way. 
Vessels recorded on AIS broadcast draughts of up to 4.8m in both the Welsh Channel and the 
Mid Hoyle Channel, noting that this is static draught and does not account for the significant 
tidal variations in the area. The longest vessels accessing the Port of Mostyn were 90m cargo 
vessels, which were recorded on six occasions in 2022, always transiting via the Welsh 
Channel. 


The majority of vessels using the Welsh Channel to enter the Port of Mostyn are wind farm 
support vessels transiting to the Gwynt-y-Môr, North Hoyle and Rhyl Flats OWFs. 
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The installation of the proposed new cable is expected to be carried out in Q1-Q2 2026. 
Preparations for the shore approach of the power cable from Douglas to Point of Ayr are 
proposed to commence in Q2 2025. Cable laying works are expected to take up to two 
months, with cable lay works across the Welsh Channel anticipated to last 12-24 hours, with 
the cable lay vessel also being beached close to the landfall for approximately four days prior 
to this. It is noted that even a small spatial deviation may reduce access significantly in 
constrained areas such as the Welsh Channel, where the navigation channel is approximately 
85m wide. It was stated in feedback from the Port of Mostyn that the Welsh Channel sees 
significant tidal variations, and that deep-draught vessels such as jack-ups associated with 
wind farm construction need to pass at high tide. Therefore cable lay within tidal windows 
should be coordinated with other vessels to ensure that access is available to the port of 
Mostyn for these deep draught vessels. 


Project vessels will be managed by marine coordination, will display appropriate marks and 
lights, broadcast on AIS and will be compliant with relevant Flag State regulations including 
the COLREGs, including rule 18 which applies to vessels which are RAM. Liaison with the Port 
of Mostyn will help to manage disruption. This impact was discussed during consultation with 
the Harbour Master of the Port of Mostyn, with further liaison planned in advance of 
construction works to ensure impact on the access to the Port of Mostyn is minimised. It was 
noted by the Port of Mostyn that the port is a Statutory Harbour Authority and therefore has 
a statutory duty to remain open at all times. The Port of Mostyn also recommended the 
appointment of a Marine Planning Liaison Officer to coordinate vessels during the 
construction period. 


Severity of Consequence 


Cable installation and landfall construction works will result in temporary disruption to vessels 
using the Port of Mostyn, due to the presence of vessels which may be RAM, such as the cable 
laying vessel. The Port of Mostyn noted in their feedback that disruption of traffic utilising the 
Welsh Channel would also lead to commercial impact on the Port and tenants, however the 
focus of the NRA is on safety impacts. The Port of Mostyn also added that a loss of access may 
lead to crew members being temporarily required to remain on CTVs, which are day boats 
with limited provisions and facilities on board. It is noted that access to the Port of Mostyn is 
possible via both the Welsh Channel and the Mid Hoyle Channel, with the Mid Hoyle Channel 
more typically used by CTVs. 


The severity of consequence is considered to be moderate. 


Frequency of Occurrence 


The impact will be present during installation of the cables within the Welsh Channel. Cable 
installation in the Welsh Channel is anticipated to last 12-24 hours, with the cable lay vessel 
also being beached close to the landfall for approximately 4 days prior to this. During works 
within the Welsh Channel, only one cable-lay vessel will be present, with three multicats 
working alongside for the repositioning of vessel anchors. During construction works, an 
advisory safe passing distance would be proposed around the cable-lay vessel, noting that 
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this will be outlined in the construction plan and vessel management plan, which will both 
require approval from the Port of Mostyn prior to the commencement of works. 


An average of 11 vessels per day accessed the Port of Mostyn based on the AIS data, the 
majority of which were wind farm support vessels. It is noted that there may be additional 
small craft not broadcasting on AIS also requiring access to the Port of Mostyn. Based on 
feedback from the Port of Mostyn, there are approximately 8,600 transits per year associated 
with the Port, corresponding to 23 to 24 transits per day. 


However, due to the short-term nature of cable installation works in the Welsh Channel, the 
disruption to port access is reduced. This impact will be mitigated by good communication 
with the Port of Mostyn during the construction phase, including liaison with the Port to 
approve the construction methodology, and approval of a vessel management plan from both 
Natural Resources Wales (NRW) and the Port of Mostyn. Once a cable lay contractor is 
appointed, a detailed construction plan, including vessel movements and operations, will be 
provided to and agreed with the Port of Mostyn and NRW. 


The frequency of occurrence is therefore considered to be reasonably probable. 


Significance of Risk 


The severity of consequence is deemed to be moderate and the frequency of occurrence in is 
considered to be reasonably probable. The effect will, therefore, be of tolerable adverse 
significance, which is not significant in EIA terms. 


10.2.4.2 Operation and maintenance phase 


There is the potential for reduced access to local ports due to cable maintenance and repair 
works.  


Severity of Consequence 


The overall timescale for any maintenance / repair works is expected to be less than for 
construction works. Similarly to the construction phase, details of major maintenance 
activities including any advisory clearance zones, as defined by risk assessment, will be 
suitably promulgated to maximise awareness of ongoing major maintenance activities. 


Such works may result in limited disruption to vessels accessing the Port of Mostyn via the 
Welsh Channel. However, any required maintenance in this area is expected to be temporary 
in nature.  


In addition, maintenance vessels will be managed by marine coordination, will display 
appropriate marks and lights, broadcast on AIS and will be compliant with relevant Flag State 
regulations including the COLREGs, including rule 18 which applies to vessels which are RAM. 
Liaison with the Port of Mostyn will help to manage disruption. 


The severity of consequence is therefore considered to be moderate. 
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Frequency of Occurrence 


The reduction in access is decreased compared to the construction phase given the smaller 
scale of maintenance activities, although this is somewhat balanced by the much longer 
duration of the operation and maintenance phase. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


10.2.4.3 Decommissioning phase 


There may be potential for reduced access to local ports due to decommissioning works.  


Severity of Consequence 


Since the numbers and types of vessels used to remove the cables are expected to be similar 
to those used for installation, this impact is expected to be similar in nature to the equivalent 
construction phase impact. 


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the decommissioning phase which is assumed to last 
for a similar timeframe as the construction period. Since the anticipated reduction in access 
to local ports and the volumes of vessel traffic accessing the ports are assumed to be the same 
as for the equivalent construction phase impact, and the appropriate embedded mitigation 
measures are in place, it is anticipated that the frequency of occurrence is similar to the 
construction phase. 


The frequency of occurrence is therefore considered to be reasonably probable. 


Significance of Risk 


The severity of consequence is deemed to be moderate and the frequency of occurrence is 
considered to be reasonably probable. The effect will, therefore, be of tolerable adverse 
significance, which is not significant in EIA terms. 


10.2.5 Anchor interaction with subsea cable 


10.2.5.1 Construction phase 


The preferred approach for cable burial is that the cable is laid on the seabed and then buried 
using a plough. Therefore, there may be a period of time after laying when the cables are 
exposed and not protected through burial or other means such as rock placement. This period 
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represents a potentially higher risk of interaction from vessel anchors with the surface-laid 
cables.  


There is a risk that a nearby anchored vessel will lose its holding ground and subsequently 
drag anchor over the cables. Vessels at anchor were mainly located within the charted 
anchorage areas located between the Gwynt y Môr and Burbo Bank wind farms, and around 
the boundaries of the two wind farms. 


If a passing vessel suffers engine failure, there is a possibility that it may drop anchor to avoid 
drifting into an emergency situation such as a collision, allision or grounding. This is more 
likely to occur in areas closer to the coast or to other hazards (e.g. offshore developments). 
In open waters where depths are deeper and anchoring may not be feasible, the vessel is 
more likely to attempt to either fix the problem or await assistance. 


Severity of Consequence 


While exposed any vessel anchor could interact with the cables. If an anchor becomes 
snagged on the cable, there could be a risk of injury in trying to free it. If the anchor cannot 
be freed the safest action is to slip it, and not attempt to raise or cut the cable.  


The most likely consequences are limited damage to property (anchoring vessel or subsea 
cable). The maximum adverse scenario may include damage to property including to the 
vessel’s anchor or subsea cable.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


From the vessel traffic survey data, the majority of anchoring activity took place within the 
charted anchorage areas located between the Gwynt y Môr and Burbo Bank wind farms, and 
around the boundaries of the two wind farms. The deep water anchorage east of the Hamilton 
Gas Field is located 0.4nm to the south of the Douglas to Lennox cable and may pose a higher 
risk from a vessel dragging anchor.  


Areas where emergency anchoring risk is expected to be higher are where vessel density was 
highest, e.g. within the TSS lanes, within the Gwynt y Môr wind farm and where there were 
high densities of traffic associated with ferry route. The maritime incident data showed that 
the most frequent incident type to be recorded was machinery failure, which could lead to 
emergency anchoring. 


Mitigation includes circulation of information to make mariners aware of the exposed cable 
and use of guard vessels where cable exposures are considered to present significant risk to 
navigation. 


The frequency of occurrence is considered to be extremely unlikely. 
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Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


10.2.5.2 Operation and maintenance phase 


There is a risk that a vessel anchor interacts with the cables due to an anchor dragging or 
emergency anchoring incident during the operation and maintenance phase.  


High risk areas for an anchor dragging incident are where vessels routinely anchor close to 
the cable, e.g. within the charted anchorage areas located between the Gwynt y Môr and 
Burbo Bank wind farms, and around the boundaries of the two wind farms. The deep water 
anchorage east of the Hamilton Gas Field is located 0.4nm to the south of the Douglas to 
Lennox cable and may pose a higher risk from a vessel dragging anchor. 


For emergency anchoring, higher risk areas include areas where the density of vessels 
crossing the cables is higher and areas closer to the coast or to other hazards (e.g. offshore 
developments), which increases the likelihood of dropping anchor in an emergency. From the 
baseline assessment, passing vessel activity was significant across the Proposed 
Development, with higher density associated with the Liverpool Bay TSS lanes, vessels 
working at the Gwynt y Môr wind farm and NW-SE routes used by the regular ferries running 
from Liverpool to Ireland. 


During the operation and maintenance phase the cables will be marked on UKHO Admiralty 
Charts with associated note/warning about anchoring, trawling or seabed operations. 


A CBRA will be undertaken to identify high risk areas along the cable routes and to determine 
suitable burial depths for the cables during the operation and maintenance phase. Burial is 
the preferred method for protecting the cables from vessel anchors. The cables are 
anticipated to be buried to a target depth of 3m in the nearshore areas, and 2m for the 
remaining length of the route, with external protection, i.e. freshly quarried rock and concrete 
mattresses, used at the ten crossings. Target burial depths will be confirmed by the CBRA. 
Cable protection will be regularly monitored to confirm its integrity. 


Severity of Consequence 


Once the cables are protected, either through burial and/or other protection measures, larger 
vessels (e.g. cargo vessels and tankers) are more likely to threaten the cables as their anchors 
are able to penetrate deeper into the seabed and can cause greater damage than smaller 
anchors (fishing and recreational vessels) if contact is made. The anchors of smaller vessels 
(e.g. fishing and recreational craft) are unlikely to penetrate as deeply. Suitable target burial 
depths, defined in a CBRA, will mitigate the risk from vessel anchors. Periodic monitoring will 
be undertaken to confirm cable protection remains suitable. 
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The most likely consequences are limited damage to property (anchoring vessel or subsea 
cable). The maximum adverse scenario may include damage to property including to the 
vessel’s anchor or subsea cable.  


The severity of consequence is therefore considered to be minor. 


Frequency of Occurrence 


Protection of the cables via burial and/or external protection will reduce the frequency of 
occurrence of anchor interaction.  


Although there may be limited decision-making time if a vessel is drifting towards a hazard, it 
is anticipated that the charting of infrastructure including all subsea cables will inform any 
decision to anchor, as per Regulation 34 of SOLAS. 


The frequency of occurrence is considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be minor and the frequency of occurrence 
is considered to be extremely unlikely. The effect will, therefore, be of broadly acceptable 
adverse significance, which is not significant in EIA terms. 


10.2.6 Fishing gear interaction with subsea cable 


10.2.6.1 Construction phase 


Similar to the impact associated with vessel anchors, there is the potential for risk of 
interaction from fishing gear with surface-laid cables prior to burial by plough, as this may 
result in a period of time during which the cables are exposed (prior to burial or placement of 
external protection).  


Severity of Consequence 


Although fishers are advised to follow the current maritime industry guidance (MGN 661, the 
Mariner’s and all Admiralty charts) and avoid demersal trawling (and anchoring) in the 
immediate vicinity of the cables, it is acknowledged that fishing may still occur over the cables 
either inadvertently, or at the discretion of fishing vessel operators.  


There is higher risk of snagging from demersal gear if the cable is exposed. The response from 
the crew includes reducing / reversing the propulsive force, attempting to unfasten the 
equipment, or releasing the gear and therefore in the majority of snagging incidents, it should 
be possible to recover the situation without any serious consequences (e.g. injury or fatality 
to crew members). However, accident data from the MAIB indicates that safe recovery from 
a snagging incident is not always the outcome. Consequences of snagging therefore range 
from damage to gear and the cable, loss of stability due to lines being put under strain and in 
the worst case, capsize of the vessel, men overboard and risk of injury or fatality. For example, 
a risk of capsize could occur if the vessel attempted to free its gear by raising the cable rather 
than releasing the gear. 
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The severity of consequence is therefore considered to be serious. 


Frequency of Occurrence 


Fishing vessels carrying demersal gear that interacts with the seabed when deployed present 
the greatest risk of snagging on subsea cables. Static gear types (e.g. potters/whelkers and gill 
netters) are not considered to present a safety risk from snagging as they are able to carefully 
select the position of their gear, avoiding any subsea cables. Demersal gear types identified 
in the baseline assessment relative to the Proposed Development were mainly dredgers, 
which contributed 40% of gear types recorded on AIS in the area. The highest risk area of 
snagging is where vessels engaged in fishing with demersal gears are most active, mainly to 
the east and north of the Douglas Field. It is also noted that there is likely to be significant 
activity from small fishing vessels in coastal waters, which may be under-represented in the 
AIS data, although these are most likely to be using static gear which has lower snagging risk. 


It is expected that mitigation including having a FLO in place and circulation of information 
(e.g. via Kingfisher and local communications) will help ensure fishers are aware of the 
exposed cable and avoid fishing directly over it. In addition, guard vessels will be used in any 
areas where cable exposures are considered to present significant risk to fishing gear 
snagging. 


The frequency of occurrence during the period that the cables are surface-laid is considered 
to be remote. 


Significance of Risk 


Overall, the severity of consequence is deemed to be serious and the frequency of occurrence 
is considered to be remote. The effect will, therefore, be of tolerable adverse significance, 
which is not significant in EIA terms. 


Additional mitigation to reduce this impact to ALARP is to minimise the amount of time 
between cable lying and installation of cable protection, e.g. burial. 


10.2.6.2 Operation and maintenance phase 


There is a risk of fishing gear interaction with the cables due to fishing activity, which has been 
described previously under the description of this impact during the construction phase. High 
intensity areas for demersal fishing activity occurred mainly to the east and north of the 
Douglas Field. 


During the operation and maintenance phase the cables will be marked on UKHO Admiralty 
Charts and KIS-ORCA with associated note/warning about anchoring, trawling or seabed 
operations. 


A CBRA will be undertaken to provide a detailed assessment of fishing activity along the 
proposed cables and fishing gear penetration depths for the various soil conditions in order 
to determine suitable burial depths for the cables during the operation and maintenance 
phase. Burial is the preferred method for protecting the cables from fishing gear. The cables 
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are anticipated to be buried to a target depth of 3m in the nearshore areas, and 2m for the 
remaining length of the route , with external protection, i.e. freshly quarried rock and 
concrete mattresses, used at the ten crossings. Target burial depths will be confirmed by the 
CBRA. Cable protection will be regularly monitored to confirm its integrity. 


Severity of Consequence 


The planned cable protection is assumed to provide effective mitigation from fishing gear 
snagging, reducing the risk of serious consequences such as snagging, capsize of the vessel 
and potential loss of life (PLL).  


The severity of consequence is therefore considered to be minor. 


Frequency of Occurrence 


Once the cables are installed, the depiction of the cables on nautical and Kingfisher charts 
may discourage fishing in the vicinity of the cables; however evidence shows this is not always 
the case with installed cables as often it is assumed they are adequately protected against 
fishing gear interaction. The planned cable protection (through burial) is assumed to provide 
effective mitigation against the risk of demersal gear making contact with the installed cables. 
As discussed, it is the responsibility of the fishers to dynamically risk assess whether it is safe 
to undertake fishing activities in proximity to subsea cables and to make a decision as to 
whether or not to fish. Fishing activity is considered further in Volume 2, Chapter 10: 
Commercial Fisheries. 


The frequency of occurrence is considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be minor and the frequency of occurrence 
is considered to be extremely unlikely. The effect will, therefore, be of broadly acceptable 
adverse significance, which is not significant in EIA terms. 


10.2.7 Vessel grounding due to reduced under keel clearance 


10.2.7.1 Operation and maintenance phase 


This impact refers to a vessel grounding due to reduced under keel clearance associated with 
external protection measures such as rock berms, in areas where cable burial is not feasible 
(e.g. due to cable crossings). This could lead to subsequent capsize, injury, loss of life, oil spill, 
etc. In general, the higher risk areas are coastal waters where existing water depths are 
shallower. 


Cable burial is the preferred option of safeguarding the cables, and no external protection is 
planned, with the exception of the 32 anticipated cable crossings as outlined in Section 2. It 
is noted that no reduction in water depth is anticipated within the Welsh Channel or 
nearshore areas, with the cable in this area to be buried to 3m below the seabed, which is 
deeper than the existing gas pipeline. 
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Severity of Consequence 


Should a vessel grounding occur, the most likely consequences are minor damage to property 
and minor reputational effects on business but no perceptible effect on people. The maximum 
adverse scenario may include the vessel foundering resulting in PLL and the environmental 
consequence of pollution.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The likelihood of a grounding is greater for large commercial vessels with deeper draughts, 
noting that only a minority of vessels recorded in the vessel traffic survey data were deep 
draught. Areas where water depth is shallower, e.g., close to the Landfall, also present a 
higher risk of vessels grounding. 


The maximum height of cable protection will be 0.8m. The average draught of vessels crossing 
the Physical Work Area was 5.1m, with a maximum draught of 14m, recorded crossing the 
cable route within the Liverpool Bay TSS in approximately 25m of water depth.  


Cable protection is expected to be implemented only at the cable crossings. Water depth at 
crossings located in shallow water (less than 10m) are most likely to be significantly altered, 
with these typically associated with the wind farm export cables crossing the Douglas – Point 
of Ayr cable route. Vessels crossing the cable route in these areas tended to be shallower 
draught vessels such as wind farm crew transfer vessels, while deep draught vessels were 
typically recorded further offshore using the Liverpool Bay TSS. 


As part of the Scoping Opinion, the MCA noted the requirements of MGN 654 (Ref. i). Where 
possible, the Applicant intends to follow the guidance provided in MGN 654. It is noted that 
the cable crossings of the Proposed Development with the Burbo Bank and North Hoyle wind 
farm cables will exceed a 5% reduction in water depth. The Proposed Development crosses 
the Burbo Bank cable in depths of 5m, and the North Hoyle cable in depths of 7m. A depth 
reduction of up to 0.8m therefore constitutes a depth reduction of 16% and 11%. Therefore, 
a detailed draught assessment will be carried out post-consent to determine any safety risk 
to navigation, which will be discussed and agreed with the MCA and Trinity House post 
consent and prior to cable installation as per MGN 654. 


When considered with the embedded mitigation of compliance with the requirements in 
MGN 654 and any change to water depth of more than 5% chart datum requiring further 
consultation and agreement with the MCA, the frequency is considered to be reduced to low 
for all vessel types. 


The frequency of occurrence is therefore considered to be remote. 
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Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be remote. The effect will, therefore, be of tolerable adverse 
significance, which is not significant in EIA terms. 


10.2.8 Interference with magnetic compasses 


10.2.8.1 Operation and Maintenance Phase 


A magnetic compass is a navigational instrument for determining direction relative to the 
earth's magnetic poles. It consists of a magnetised pointer (usually marked on the north end) 
free to align itself with the earth's magnetic field. Like any magnetic device, compasses are 
affected by nearby ferrous materials as well as by local electromagnetic forces, such as 
magnetic fields emitted from power cables. The majority of commercial vessels use a non-
magnetic gyrocompass as the primary means of navigation, which is unaffected by the earth’s 
magnetic field. However, as the magnetic compass still serves as an essential means of 
navigation in the event of power loss or as a secondary source, it must not be affected to the 
extent that safe navigation is threatened. 


The proposed cables will consist of an HVDC power cable with a bundled fibre optic cable. The 
HVDC cable may result in localised static Electromagnetic Fields (EMF), with the potential to 
affect magnetic compasses.  


The important mitigating factors to reduce EMF effects on magnetic compasses are listed 
below: 


▪ Cable spacing; 
▪ Water depth; and 
▪ Burial depth. 


The cables will be laid at approximately 30m spacing and approximately 72% of the cables will 
be located in water depths greater than 10m below CD. Therefore, there will be significant 
vertical distance between the cables and surface vessels along the majority of the cables. The 
strength of the magnetic fields decreases exponentially with distance from the cables, and as 
such compass deviation will reduce with increasing water depth. Similarly, increasing burial 
depth also increases the vertical separation between a surface vessel and the cables in a given 
water depth. 


Severity of Consequence 


The majority of commercial vessel traffic uses non-magnetic gyrocompasses as the primary 
means of navigation, which are unaffected by EMF. Therefore, in general it is considered 
unlikely that any EMF interference created by the proposed cables will have a significant 
impact on vessel navigation near the Proposed Development. Nevertheless, since magnetic 
compasses can still serve as an essential means of navigation in the event of power loss, as a 
secondary source, or as some smaller craft (fishing or leisure) may rely on it as their sole 
means of navigation (noting that many smaller craft may use Global Positioning System (GPS), 
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chart plotters, etc. as a further source), it has been assessed within this ES chapter. Vessels in 
shallower water should also be able to navigate visually using coastal features when 
conditions are suitable. 


The most likely consequences associated with the maximum adverse scenario are anticipated 
to be limited, noting that 72% of the proposed cables are anticipated to be in water depths 
greater than 20m. 


The severity of consequence is therefore considered to be minor. 


Frequency of Occurrence 


Along the proposed cable routes vessel traffic is assumed to mainly transit perpendicular to 
the direction of the cables. For vessels transiting over the cables, time spent directly above 
the cables will be limited given the limited width of the cable corridor. 


Given HVDC cables produce static magnetic fields which decrease with the horizontal distance 
from the cables, magnetic compass interference should only be experienced directly above 
or in direct proximity to the cables, noting again that effects decrease quickly with horizontal 
distance as the vessel moves away from the location of the cables. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of the Effect 


Overall, the severity of consequence is deemed to be minor and the frequency of occurrence 
is considered to be extremely unlikely. The effect will, therefore, be of broadly acceptable 
adverse significance, which is not significant in EIA terms. 


10.2.9 Reduction of emergency response capability due to increased incident rates for 
SAR responders and increased demand on the available resources 


10.2.9.1 All Phases 


Increased vessel activity during the construction phase may reduce emergency response 
capability by increasing the number of incidents, or reducing access for the responders. As an 
unlikely worst case, the consequences of such a situation could include a failure of emergency 
response to an incident, resulting in a PLL and pollution. 


However, with project vessels to be managed through marine coordination and compliant 
with Flag State regulations, the likelihood of an incident is minimised. Additionally, should an 
incident occur, project vessels will be well equipped to assist, either through self-help 
capability or – for an incident involving a nearby third-party vessel – through SOLAS 
obligations (IMO, 1974), all in liaison with the MCA.  


During the operation and maintenance phase, there is not expected to be a notable increase 
in vessel numbers, however there may be a period of time when the new Douglas CCS 
platform and the existing Douglas Complex are in operation simultaneously, which could 
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increase the likelihood of an incident occurring at the Douglas Complex. As the new Douglas 
CCS platform will be unmanned, any impact is considered to be minimal.  


Severity of Consequence 


The severity of consequence is considered to be moderate. 


Frequency of Occurrence 


Due to the limited number of vessels involved and temporary nature of the construction 
phase works, and given that the proposed new Douglas CCS platform will be unmanned and 
within the existing Douglas Complex, the frequency of occurrence is considered to be 
negligible. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be negligible. The effect will, therefore, be of broadly acceptable 
adverse significance, which is not significant in EIA terms. 
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11 Cumulative Impacts 


11.1 Methodology 


The Cumulative Impact Assessment takes into account the impact associated with the 
Proposed Development, together with other relevant projects. Cumulative impacts are 
therefore the impacts arising from the Proposed Development together with the impacts 
from a number of different developments, on the same receptor or resource. Further detail 
on the cumulative effects assessment (CEA) methodology is presented in Volume 3, Appendix 
F. 


The developments selected as relevant to the cumulative impact assessment presented 
within this assessment are based upon the results of a screening exercise and the 
development of a ‘long list’ of cumulative developments relevant to the Proposed 
Development (see Volume 3, Appendix F of the ES). Each development has been considered 
on a case-by-case basis for screening in or out of the cumulative assessment for shipping and 
navigation based upon data confidence, effect-receptor pathways and the spatial/temporal 
scales involved, to create a short list of considered impacts, summarised in Table 11.1.  
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Table 11.1 Cumulative Projects considered within the CEA for shipping and navigation 


Development Status 
Distance from 
Proposed 
Development (km) 


Spatial / temporal overlap with Proposed 
Development 


Start date End date 


Spatial 
Temporal 
(construction) 


Temporal 
(Operation) 


Port of Mostyn Expansion 
Application 
submitted 


6.9 x ✓ ✓ 


Unknown 
(Expected 
2025/26) 


Unknown 
(Expected 
2025/26) 


Mostyn Tidal Lagoon Project Unknown 2.1 
x ✓ ✓ Unknown 


(Expected 
2023-27) 


Unknown 


Mersey Tidal Lagoon Project Early Planning 22 (approximate) 
x x x Unknown 


(Expected 
by 2040) 


Unknown 


North Wales Tidal Lagoon 
Project 


Early Planning 5 (approximate) 
x x x 


Unknown  Unknown 


Morecambe Offshore 
Windfarm Generation Assets 


Pre-
application 


12 x ✓ ✓ 01/01/2026 Unknown 


Morgan and Morecambe 
Offshore Windfarms 
Transmission Assets 


Pre-
application 


3 x ✓ ✓ Unknown Unknown 
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Development Status 
Distance from 
Proposed 
Development (km) 


Spatial / temporal overlap with Proposed 
Development 


Start date End date 


Spatial 
Temporal 
(construction) 


Temporal 
(Operation) 


Morgan Offshore Wind Project 
Generation Assets 


Pre-
application 


39 x ✓ ✓ Unknown Unknown 


Awel y Môr 
Application 
submitted 


2.1 ✓ ✓ ✓ 01/01/2020 01/01/2055 


Mona Offshore Wind Farm 
Pre-
application 


9.3 x ✓ ✓ 01/01/2028 31/12/2065 


Prestatyn Coastal Defence 
Consented / 
licensed 


2 x ✓ x 31/07/2021 31/05/2025 


Central Rhyl Coastal Defence 
Scheme 


Consented / 
licensed 


4 x ✓ x 31/03/2023 30/03/2024 


Removal of Met Mast at Gwynt 
y Môr  


Unknown 0 ✓ ✓ x 21/11/2022 30/11/2027 


MaresConnect Interconnector Permitted 0 ✓ Unknown ✓ Unknown Unknown 
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11.2 Cumulative Impacts Assessment 


An assessment of the likely significance of the cumulative impacts of the Proposed 
Development together with other projects upon shipping and navigation receptors arising 
from each identified impact is given in this section. 


11.2.1 Vessel displacement leading to increased vessel to vessel collision risk between 
third-party vessels  


11.2.1.1 Construction phase 


There is the potential for increased collision risk if cumulative developments encourage third 
party vessels to deviate towards the areas of construction for the Proposed Development. 
Vessel movements in the area are expected to be impacted by the construction of the Mona, 
Morgan and Morecambe OWFs, however given the location of the Proposed Development 
relative to the OWFs, and the current vessel routeing in the area, any change in vessel 
routeing relative to the Proposed Development is expected to be minimal. Additional vessel 
movements in the area due to the construction of the OWFs or transmission assets may cause 
an increase in vessel to vessel collision risk, depending on the location of the transmission 
assets and routes taken by construction vessels and whether there is an overlap in 
construction phases.  


There may also be an increase in vessel to vessel collision risk due to construction vessel 
movements associated with Awel y Môr OWF and construction of the MaresConnect 
interconnector if construction periods were to overlap and works were to take place in a 
similar geographical area at a similar time. The proposed expansion of the Port of Mostyn 
may also lead to increased vessel movements both during construction and with increased 
vessel capacity, and therefore increased collision risk during the construction period of the 
Proposed Development. The Port of Mostyn noted that there are currently 8,600 vessel 
transits per year in and out of the port, with the potential for this to increase further following 
expansion. Expansion of the port facilities will also allow the port to accommodate the towage 
of floating wind turbines. These would be RAM and therefore require careful coordination of 
vessel movements to avoid increased vessel displacement and therefore collision risk. 


Details of construction activities, including any advisory safe passing distances, as defined by 
risk assessment, will be suitably promulgated via NtM, Kingfisher, Radio Navigational 
Warnings, NAVTEX and/or broadcast warnings to maximise awareness of ongoing 
construction activities. Guard vessels and temporary aids to navigation will be used to raise 
awareness of construction work to passing vessels (if required) to guide vessels around any 
areas of construction activities.  


The appointment of an FLO will aid in ensuring local fishermen are made aware of 
construction works. Local Notices to Mariners as well as notifying local marinas and sailing 
clubs of the works will help to inform recreational users. All vessels will be expected to comply 
with international marine legislation, including the COLREGs and SOLAS. 
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Collision incidents are local in nature, occurring only when two (or more) vessels pass within 
a small distance of each other within the same sea area. Accounting for the distance between 
the Proposed Development and the cumulative developments, the temporary nature of the 
construction works and noting that there is a low likelihood that construction works for the 
Proposed Development and cumulative developments will be required within the same 
geographical area at the same time, the impact is as per the equivalent construction phase 
impact for the Proposed Development in isolation. 


Severity of Consequence 


The most likely consequences in the event of a collision incident between third-party vessels 
are minor contact between the vessels resulting in minor damage to property and minor 
reputational effects on business but no perceptible effect on people. The worst case scenario 
could involve one of the vessels foundering resulting in PLL and the environmental 
consequence of pollution. Such a scenario would be more likely if one of the third-party 
vessels involved was a small craft which may have weaker structural integrity than a 
commercial vessel.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the construction phase which will last up to six months. 
Given that third-party vessels are expected to be compliant with relevant Flag State 
regulations including the COLREGs, collision avoidance action ensure that the likelihood of an 
encounter developing into a collision incident is low. This is furthered by the promulgation of 
information which will maximise awareness of ongoing construction activities, thus allowing 
third-party vessels to passage plan in advance, if considered appropriate. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of effect 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The cumulative effect will, therefore, be of 
broadly acceptable adverse significance, which is not significant in EIA terms. 


11.2.1.2 Decommissioning phase 


There may also be a risk of vessel displacement leading to increased vessel to vessel collision 
risk between third-party vessels created during the decommissioning phase if cumulative 
developments lead to further displacement of vessels around the developments.  


Severity of consequence 


Since the numbers and types of vessel used to remove the platform and cables are expected 
to be similar to those used for construction, this impact is expected to be similar in nature to 
the equivalent construction phase impact. 
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The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the decommissioning phase which is assumed to last 
for a similar timeframe as the construction period. Given that third-party vessels are expected 
to be compliant with Flag State regulations including the COLREGs, the likes of collision 
avoidance action ensure that the likelihood of an encounter developing into a collision 
incident is low. This is furthered by the promulgation of information which will maximise 
awareness of ongoing decommissioning activities, thus allowing third-party vessels to passage 
plan in advance. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of the effect 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The cumulative effect will, therefore, be of 
broadly acceptable adverse significance for the Proposed Development, which is not 
significant in EIA terms. 


11.2.2 Increased vessel to vessel collision risk between a third-party vessel and a project 
vessel 


11.2.2.1 Construction phase 


There is the potential for increased collision risk if cumulative developments encourage third 
party vessels to deviate towards the project vessels. Vessel movements in the area are 
expected to be impacted by the construction of the Mona, Morgan and Morecambe OWFs, 
however given the location of the Proposed Development relative to the OWFs, and the 
current vessel routeing in the area, any change in vessel routeing relative to the Proposed 
Development is expected to be minimal. Additional vessel movements in the area due to the 
construction of the OWFs or transmission assets may cause an increase in vessel to vessel 
collision risk, depending on the location of the transmission assets and routes taken by 
construction vessels and whether there is an overlap in construction phases. 


There may also be an increase in vessel to vessel collision risk between a third-party vessel 
and a project vessel due to construction vessel movements associated with Awel y Môr OWF 
and construction of the MaresConnect interconnector if construction periods were to overlap 
and works were to take place in a similar geographical area at a similar time.  


Cumulative developments may lead to an increase in the number of vessels accessing the Port 
of Mostyn, with works being undertaken on expanding the port facilities in 2025 and 2026 to 
accommodate the largest of wind farm construction vessels. Additional vessel movements 
overlapping with the construction period of the Proposed Development may lead to increased 
vessel encounters and therefore potentially increased collision risk between third-party 
vessels and project vessels. Liaison with the Port of Mostyn and the approval of construction 
plans prior to commencing would serve to reduce the risk of increased vessel to vessel 
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collisions due to the overlap of the two projects. Expansion of the port facilities will also allow 
the port to accommodate the towage of floating wind turbines. These would be RAM and 
therefore require careful coordination of vessel movements to increased collision risk. 


Project vessels, as managed by marine coordination, will display suitable marks and lights, will 
broadcast on AIS (where appropriate) and will be compliant with relevant Flag State 
regulations including the COLREGs and SOLAS. 


Details of construction activities, including any advisory safe passing distances, as defined by 
risk assessment, will be suitably promulgated via NtM, Kingfisher, Radio Navigational 
Warnings, NAVTEX and/or broadcast warnings to maximise awareness of ongoing 
construction activities. Communication with the Port of Liverpool and Port of Mostyn about 
the construction work activities and appointment of an FLO will also help to raise awareness 
of the works and minimise collision risk. Guard vessels and temporary aids to navigation will 
be used to raise awareness of construction work to passing vessels (if required) to guide 
vessels around any areas of construction activities.  


Collision incidents are local in nature, occurring only when two (or more) vessels pass within 
a small distance of each other within the same sea area. Accounting for the distance between 
the Proposed Development and the cumulative developments, the temporary nature of the 
construction works and noting that there is a low likelihood that construction works for the 
Proposed Development and cumulative developments will be required within the same 
geographical area at the same time, the impact is generally as per the equivalent construction 
phase impact for the Proposed Development in isolation. The exception is within the Welsh 
Channel close to the landfall, where an overlap in construction periods between the Proposed 
Development and the Port’s expansion works may lead to a small increase in collision risk. 
Marine coordination and liaison with the Port of Mostyn are anticipated to be sufficient to 
mitigate this increased risk. The Port of Mostyn also recommended the appointment of a 
Marine Planning Officer to manage vessel movements during construction. 


Severity of Consequence 


In the event of a collision incident between third-party vessels, the most likely consequences 
are minor contact between the vessels resulting in minor damage to property and minor 
reputational effects on business but no perceptible effect on people. The worst case scenario 
could involve one of the vessels foundering resulting in PLL and the environmental 
consequence of pollution. Such a scenario would be more likely if one of the vessels involved 
was a small craft which may have weaker structural integrity than a commercial vessel. It was 
noted in the feedback from the Port of Mostyn that a collision within the Welsh Channel may 
lead to a period of reduced port access, leading to CTVs associated with the port being unable 
to return from nearby wind farms. It is noted that alternative access is possible via the Mid 
Hoyle Channel. 


The severity of consequence is therefore considered to be moderate. 
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 Frequency of Occurrence 


The impact will be present throughout the construction phase which will last up to four years, 
with cable laying works anticipated to take up to two months. The number of vessels 
movements to and from the Douglas Complex and satellite platforms is relatively low, the 
majority of which are associated with CTVs. With the embedded mitigation measures noted 
above implemented, it is considered unlikely that an encounter between a third-party vessel 
and a project vessel will occur. In the event that such an encounter does occur, collision 
avoidance action would be implemented by the vessels as per the COLREGs, thus ensuring 
that the likelihood of the encounter developing into a collision incident is very low. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of effect 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The cumulative effect will, therefore, be of 
broadly acceptable adverse significance, which is not significant in EIA terms. 


11.2.2.2 Operation and maintenance phase 


As per the equivalent construction phase impact, there is the potential for increased collision 
risk if cumulative developments encourage third party vessels to deviate towards project 
vessels. During the operation and maintenance phase, there will be up to 15 return trips by 
jack-up vessels and 15 return trips by other vessels visiting the new Douglas CCS platform, 
which is significantly fewer visits than currently received by the Douglas Complex. There is 
therefore not expected to be any additional vessel to vessel collision risk associated with 
vessels visiting the new Douglas CCS platform.  


There will be a requirement to undertake inspection surveys as well as the potential for 
unplanned repair works on the proposed cables, which could result in an increased collision 
risk between a third-party vessel and a survey / maintenance vessel. Similar to the 
construction phase, if inspection or maintenance works were to coincide with construction 
works on cumulative projects, there could be an increase in vessel to vessel collision risk with 
survey / maintenance vessels, however any inspection or maintenance works are expected to 
be smaller in scale than construction works.  


As per the construction phase, project vessels will be managed by marine coordination, will 
display suitable marks and lights, will broadcast on AIS and be compliant with relevant Flag 
State and international regulations including the COLREGs and SOLAS. 


Similar to the construction phase, details of major maintenance activities including any 
advisory safe passing distances, as defined by risk assessment, will be suitably promulgated 
via NtM, Kingfisher, Radio Navigational Warnings, NAVTEX and/or broadcast warnings to 
maximise awareness of ongoing major maintenance activities. 
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As per the equivalent construction phase impact, collision incidents are local in nature, 
occurring only when two (or more) vessels pass within a small distance of each other within 
the same sea area.  


Severity of Consequence 


The most likely consequences in the event of a collision incident between a Project vessel and 
third-party vessel are minor contact between the vessels resulting in minor damage to 
property and minor reputational effects on business but no perceptible effect on people. The 
maximum adverse scenario could involve one of the vessels foundering resulting in Potential 
Loss of Life (PLL) and the environmental consequence of pollution. Such a scenario would be 
more likely if the third-party vessel involved was a small craft which may have weaker 
structural integrity than a commercial vessel.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the operation and maintenance phase which will last 
for up to 25 years. With implementation of the embedded measures noted above, it is 
considered unlikely that an encounter between a third-party vessel and a Project vessel will 
occur. In the event that such an encounter does occur, collision avoidance action would be 
implemented by the vessels as per COLREGs, thus ensuring that the likelihood of the 
encounter developing into a collision incident is very low. 


The likelihood of an encounter is decreased compared to the construction phase given the 
smaller scale of maintenance activities, although this is somewhat balanced by the much 
longer duration of the operation and maintenance phase. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of effect 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The cumulative effect will, therefore, be of 
broadly acceptable adverse significance, which is not significant in EIA terms. 


11.2.2.3 Decommissioning phase 


There may also be an increased collision risk created during the decommissioning phase if 
decommissioning works were to overlap temporally with maintenance or decommissioning 
works associated with the cumulative developments.  


Severity of Consequence 


Since the numbers and types of vessel used to remove the platform and cables are expected 
to be similar to those used for construction, this impact is expected to be similar in nature to 
the equivalent construction phase impact. 
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The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the decommissioning phase which is assumed to last 
for a similar timeframe as the construction period. With the embedded mitigation measures 
previously noted implemented, it is considered unlikely that an encounter between a third-
party vessel and a project vessel will occur. As per the equivalent construction phase impact, 
in the event that such an encounter does occur, collision avoidance action would be 
implemented by the vessels as per the COLREGs, thus ensuring that the likelihood of the 
encounter developing into a collision incident is very low. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


 Significance of the effect 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The cumulative effect will, therefore, be of 
broadly acceptable adverse significance for the Proposed Development, which is not 
significant in EIA terms. 


11.2.3 Vessel to platform allision risk 


11.2.3.1 Operation and maintenance phase 


There is the potential for increased vessel to structure allision risk if cumulative developments 
encourage third party vessels to deviate towards the new Douglas CCS platform. Vessel 
movements in the area are expected to be impacted by the construction of the Mona, Morgan 
and Morecambe OWFs, however given the location of the Proposed Development relative to 
the OWFs, and the current vessel routeing in the area, any change in vessel routeing relative 
to the new Douglas CCS platform is expected to be minimal. Additional vessel movements in 
the area due to the construction of the OWFs or transmission assets, and the proposed 
expansion of the Port of Mostyn, may cause an increase in vessel to vessel collision risk, 
depending on the location of the transmission assets and routes taken by construction vessels 
and whether there is an overlap in construction phases.  


However, due to the location of the platform within a 500m Safety Zone and ATBA, any 
deviated vessels are expected to maintain a minimum distance from the new platform and 
therefore the impact is as per the equivalent operation and maintenance phase impact for 
the Proposed Development in isolation. 


Severity of Consequence 


The most likely consequences in the event of an allision incident between a third-party vessel 
and the new Douglas CCS platform are minor contact and damage to property and minor 
reputational effects on business, but no perceptible effect on people. The maximum adverse 
scenario could involve the vessel foundering resulting in PLL and the environmental 







 
Project A4814 


 
www.anatec.com  


Client RPS Group on behalf of Eni UK 


Title HyNet Carbon Capture and Storage – Navigational Risk Assessment 


 


 


Date 24 July 2024 Page 109 


Document Reference A4814-RPS-NRA-1   


 


consequence of pollution. Such a scenario would be more likely if the vessel involved was a 
small craft which may have weaker structural integrity than a commercial vessel.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the operation and maintenance phase which will last 
for up to 25 years. With implementation of the embedded mitigation measures outlined in 
Section 13, including the 500m Safety Zone and ATBA, and the familiarity of vessels with the 
existing structures in the Douglas Complex, an allision incident is considered to be unlikely. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms.  


11.2.4 Reduced access to local ports 


11.2.4.1 Construction Phase 


There is the potential for increased disruption to port access due to cumulative 
developments, particularly if the coastal defence works at Prestatyn and Rhyl were to overlap 
temporally with the construction works on the cables or if any of the cumulative 
developments were to increase vessels movements in and out of the Port of Mostyn. 


Works being undertaken on expanding the port facilities at the Port of Mostyn in 2025 and 
2026 are proposed to accommodate the largest of wind farm construction vessels. Additional 
vessel movements overlapping with the construction period of the Proposed Development 
may lead to increased vessel encounters and therefore potentially increased collision risk 
between third-party vessels and project vessels. Liaison with the Port of Mostyn and the 
approval of construction plans prior to commencing would serve to manage the reduced 
access to the port during this time. Expansion of the port facilities will also allow the port to 
accommodate the towage of floating wind turbines. These would be RAM and therefore 
require careful coordination of vessel movements to avoid reduction in port access. 


Project vessels will be managed by marine coordination, will display appropriate marks and 
lights, broadcast on AIS and will be compliant with relevant Flag State regulations including 
the COLREGs, including rule 18 which applies to vessels which are RAM. Liaison with the Port 
of Mostyn and wind farm operators will help to manage disruption.  


With the designed in measures listed above, the effect due to the presence of cumulative 
developments is anticipated to be manageable. 
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Severity of Consequence 


Construction of the cables within the Welsh Channel will result in temporary disruption to 
vessels accessing the Port of Mostyn, due to the presence of vessels which may be RAM, such 
as a cable laying vessel. Cable installation is estimated to take up to two months, with works 
on the cable crossing the Welsh Channel lasting 12-24 hours. Additional works will be required 
involving beaching the cable lay vessel close to the landfall, however this will take place 
outside of the navigational channel. The Port of Mostyn noted in their feedback that 
disruption of traffic utilising the Welsh Channel would also lead to commercial impact on the 
Port and tenants, however the focus of the NRA is on safety impacts. The Port of Mostyn also 
added that a loss of access may lead to crew members being temporarily required to remain 
on CTVs, which are day boats with limited provisions and facilities on board. It is noted that 
access to the Port of Mostyn is possible via both the Welsh Channel and the Mid Hoyle 
Channel, with the Mid Hoyle Channel more typically used by CTVs. 


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the construction phase which will last for up to two 
months, with works on the cable crossing the Welsh Channel lasting 12-24 hours. Additional 
works will be required involving beaching the cable lay vessel close to the landfall, however 
this will take place outside of the navigational channel. 


An average of 11 vessels per day accessed the Port of Mostyn based on the AIS data, the 
majority of which were wind farm support vessels. It is noted that there may be additional 
small craft not broadcasting on AIS also requiring access to the Port of Mostyn. Based on 
feedback from the Port of Mostyn, there are approximately 8,600 transits per year associated 
with the Port, corresponding to 23 to 24 vessels per day. Cumulative developments may lead 
to an increase in the number of vessels accessing the Port of Mostyn, with works being 
undertaken on expanding the port facilities in 2025 and 2026 to accommodate the largest of 
wind farm construction vessels. Additional vessel movements overlapping with the 
construction period of the Proposed Development may lead to increased vessels experiencing 
a reduction in port access due to the cable lay activities. It is also noted that an overlap in the 
construction periods of the port developments and the Proposed Development may lead to 
a greater loss of access. It was stated in feedback from the Port of Mostyn that the Welsh 
Channel sees significant tidal variations, and that deep-draught vessels such as jack-ups 
associated with wind farm construction need to pass at high tide. Therefore cable lay within 
tidal windows should be coordinated with other vessels to ensure that access is available to 
the port of Mostyn for these deep draught vessels. 


It is also noted that tidal lagoon projects in the area may lead to cumulative impacts, should 
the construction periods overlap. The most likely project to have an overlap is the Port of 
Mostyn’s planned tidal lagoon, extending from the Port’s breakwater to the Point of Ayr. 
Increased vessel movements associated with this construction and the construction of the 
Proposed Development may exacerbate the loss of access. First power for the lagoon is 
planned for mid-2027. The construction periods of the other tidal lagoon projects in North 







 
Project A4814 


 
www.anatec.com  


Client RPS Group on behalf of Eni UK 


Title HyNet Carbon Capture and Storage – Navigational Risk Assessment 


 


 


Date 24 July 2024 Page 111 


Document Reference A4814-RPS-NRA-1   


 


Wales and in the Mersey are not anticipated to overlap and therefore are not considered 
likely to lead to cumulative impacts. 


Overall, cable installation works in the Welsh Channel are considered to be short term. The 
disruption to port access will be mitigated by good communication with the Port of Mostyn 
during the construction phase, including liaison with the Port to approve the construction 
methodology, and approval of a vessel management plan from both NRW and the Port of 
Mostyn. Once a cable lay contractor is appointed, a detailed construction plan, including 
vessel movements and operations, will be provided to the Port of Mostyn and NRW. 


The frequency of occurrence is therefore considered to be reasonably probable. 


Significance of effect 


The severity of consequence is deemed to be moderate and the frequency of occurrence is 
considered to be reasonably probable, with suitable mitigation in place. The effect will, 
therefore, be of tolerable adverse significance, which is not significant in EIA terms. 


11.2.4.2 Operation and maintenance phase 


There is the potential for increased disruption to port access during the operational phase 
due to cumulative developments, for example if surveys or repairs within the Welsh Channel 
overlap temporally with other cumulative developments.  


Similar to the construction phase, details of major maintenance activities including any 
advisory safe passing distances, as defined by risk assessment, will be suitably promulgated 
to maximise awareness of ongoing major maintenance activities. 


Maintenance / repair vessels will be managed by marine coordination, will display 
appropriate marks and lights, broadcast on AIS and will be compliant with relevant Flag State 
regulations including the COLREGs, including rule 18 which applies to vessels which are RAM. 
Liaison with the Port of Mostyn and FLO will help to manage disruption. Therefore the impact 
is as per the equivalent operation and maintenance phase impact for the Proposed 
Development in isolation. 


Severity of Consequence 


The overall timescale for any maintenance / repair works is expected to be less than for 
construction works. Such works may result in limited disruption to vessels crossing the 
offshore cables within the Welsh Channel to access the Port of Mostyn. Any required 
maintenance is expected to be localised in one area of the Proposed Development and 
temporary in nature.  


The severity of consequence is therefore considered to be moderate. 
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 Frequency of Occurrence 


The reduction in access is decreased compared to the construction phase given the smaller 
scale of maintenance activities, although this is somewhat balanced by the much longer 
duration of the operation and maintenance phase. 


The frequency of occurrence is therefore considered to be extremely unlikely. 


Significance of the effect 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


11.2.4.3 Decommissioning phase 


There may be potential for further reduced access to local ports during the decommissioning 
phase if maintenance or decommissioning works associated with cumulative developments 
were to overlap temporally with the decommissioning of the Proposed Development. 


Project vessels will be managed by marine coordination, will display appropriate marks and 
lights, broadcast on AIS (where available) and will be compliant with relevant Flag State 
regulations including the COLREGs, including rule 18 which applies to vessels which are RAM. 
Liaison with the Port of Mostyn and FLO will help to manage disruption. 


With the embedded mitigation measures listed above, the effect due to the presence of 
cumulative developments is anticipated to be manageable. 


Severity of Consequence 


Since the numbers and types of vessels used to remove the platform and cables are expected 
to be similar to those used for construction, this impact is expected to be similar in nature to 
the equivalent construction phase impact. 


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


The impact will be present throughout the decommissioning phase which is assumed to last 
for a similar timeframe as the construction period. Cumulative developments may lead to an 
increase in the number of vessels crossing the offshore cables within the Welsh Channel. 


However, due to the localised and temporary nature of decommissioning works, the 
disruption to port access is reduced.  


The frequency of occurrence is therefore considered to be reasonably probable. 
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Significance of the effect 


The severity of consequence is deemed to be moderate and the frequency of occurrence is 
considered to be reasonably probable. The cumulative effect will, therefore, be of tolerable 
adverse significance, which is not significant in EIA terms. 


11.2.5 Anchor interaction with subsea cable 


11.2.5.1 Construction Phase 


The risk of anchor interaction with the proposed cables during the construction phase could 
be increased if cumulative developments are expected to lead to increased traffic across the 
cables. Vessel movements in the area are expected to be impacted by the construction of the 
Mona, Morgan and Morecambe OWFs, which could lead to a change in traffic across the 
cables if the construction periods were to overlap. However, given the location of the offshore 
cables relative to the OWFs, and the current vessel routeing in the area, any change in vessel 
routeing across the cables is expected to be minimal. There is also expected to be an increase 
in vessel numbers due to the OWFs and port expansion, however the overall impact is 
expected to be similar.  


Severity of Consequence 


While exposed any vessel anchor could interact with the cables. If an anchor becomes 
snagged on the cables, there could be a risk of injury in trying to free it. If the anchor cannot 
be freed the safest action is to slip it, and not attempt to raise or cut the cable.  


The most likely consequences are limited damage to property (anchoring vessel or subsea 
cable). The maximum adverse scenario may include damage to property including to the 
vessel’s anchor or subsea cable.  


The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


Mitigation includes circulation of information to make mariners aware of the exposed cable 
and use of guard vessels where cable exposures are considered to present significant risk to 
navigation. 


The frequency of occurrence is considered to be extremely unlikely. 


Significance of effect 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be extremely unlikely. The cumulative effect will, therefore, be of 
broadly acceptable adverse significance, which is not significant in EIA terms. 


11.2.5.2 Operation and maintenance phase 


The risk of anchor interaction with the proposed cables during the operational phase could 
be increased if cumulative developments are expected to lead to increased traffic across the 
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cables. In particular, there may be deviations in vessel movements and increase in vessel 
numbers caused by the construction of the mona, Morgan and Morecambe OWFs, depending 
on the preferred ports used during the construction and/or operational phases of these 
OWFs. An increase in vessel numbers is also expected due to the expansion of the Port of 
Mostyn.  


During the operation and maintenance phase the cables will be marked on UKHO Admiralty 
Charts with associated note/warning about anchoring, trawling or seabed operations. 


Severity of Consequence 


Once the cables are protected, either through burial and/or other protection measures, larger 
vessels (e.g. cargo vessels and tankers) are more likely to threaten the cables as their anchors 
are able to penetrate deeper into the seabed and can cause greater damage than smaller 
anchors (fishing and recreational vessels) if contact is made. The anchors of smaller vessels 
(e.g. fishing and recreational craft) are unlikely to penetrate as deeply. Suitable target burial 
depths, defined in a CBRA, will mitigate the risk from vessel anchors. Periodic monitoring will 
be undertaken to confirm cable protection remains suitable. 


The most likely consequences are limited damage to property (anchoring vessel or subsea 
cable). The maximum adverse scenario may include damage to property including to the 
vessel’s anchor or subsea cable.  


The severity of consequence is therefore considered to be minor. 


Frequency of Occurrence 


Protection of the cables via burial will reduce the frequency of occurrence of anchor 
interaction.  


Although there may be limited decision-making time if a vessel is drifting towards a hazard, it 
is anticipated that the charting of infrastructure including all subsea cables will inform any 
decision to anchor, as per Regulation 34 of SOLAS (IMO, 1974). 


The frequency of occurrence is considered to be extremely unlikely. 


Significance of effect 


Overall, the severity of consequence is deemed to be minor and the frequency of occurrence 
is considered to be extremely unlikely. The cumulative effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


11.2.6 Fishing gear interaction with subsea cable 


11.2.6.1 Construction Phase 


The risk of fishing gear interaction with the cables during the construction phase could be 
increased if cumulative developments are expected to lead to increased fishing activity across 
the cables. Construction of the Mona OWF could cause vessels to be displaced towards the 
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proposed cables, however any displacement is expected to be minimal compared to the 
current fishing levels across the cables.  


Therefore, the impact is as per the equivalent construction phase impact for the Proposed 
Development in isolation. 


Mitigation measures including having an FLO in place and circulation of information (e.g. via 
Kingfisher and local communications) will help ensure any displaced fishermen are aware of 
the exposed cable and avoid fishing directly over it. In addition, guard vessels will be used in 
any areas where cable exposures are considered to present significant risk to fishing gear 
snagging. 


Severity of Consequence 


The most likely consequences are as per the equivalent impact for the Proposed Development 
in isolation.  


The severity of consequence is therefore considered to be serious. 


Frequency of Occurrence 


The frequency of occurrence during the period that the cables are surface-laid is considered 
to be remote. 


Significance of effect 


Overall, the severity of consequence is deemed to be serious and the frequency of occurrence 
is considered to be remote. The cumulative effect will, therefore, be of tolerable adverse 
significance, which is not significant in EIA terms. 


Additional mitigation to reduce this impact to ALARP is to minimise the amount of time 
between cable lying and installation of cable protection, e.g. burial. 


11.2.6.2 Operation and maintenance phase 


The risk of fishing gear interaction with the proposed cables during the operational phase 
could be increased if cumulative developments are expected to lead to increased fishing 
activity across the cables. Any displacement is expected to be minimal compared to the 
current fishing levels across the cables. 


Therefore, the impact is as per the equivalent operational phase impact for the Proposed 
Development in isolation. 


During the operation and maintenance phase the cables will be marked on UKHO Admiralty 
Charts and KIS-ORCA charts with associated note/warning about anchoring, trawling or 
seabed operations. 


A CBRA will be undertaken to provide a detailed assessment of fishing activity along the 
Proposed Development and fishing gear penetration depths for the various soil conditions in 
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order to determine suitable protection measures for the cables during the operation and 
maintenance phase.  


Severity of Consequence 


The planned cable protection is assumed to provide effective mitigation from fishing gear 
snagging, reducing the risk of serious consequences such as snagging, capsize of the vessel 
and PLL.  


The severity of consequence is therefore considered to be minor. 


Frequency of Occurrence 


The frequency of occurrence is considered to be extremely unlikely. 


Significance of effect 


Overall, the severity of consequence is deemed to be minor and the frequency of occurrence 
is considered to be extremely unlikely. The cumulative effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


11.2.7 Vessel grounding due to reduced under keel clearance 


11.2.7.1 Operation and maintenance phase 


There could be an increased risk of vessel grounding due to reduced under keel clearance if 
cumulative projects were to lead to additional vessel movements over the proposed cables, 
particularly in areas where water depths are shallow.  


This is particularly relevant if there is an increase in wind farm CTVs using the Port of Mostyn. 
It was noted in feedback from the Port of Mostyn that the Welsh Channel is to be re-dredged, 
allowing vessels with draughts of up to 11m and under keel clearance of 1.5m to transit to 
and from Mostyn. The cable in this area will be buried to 3m below the seabed, deeper than 
the burial of the existing gas pipeline and is not expected to lead to any reduction in under 
keel clearance. 


It is noted that the cable crossings of the Proposed Development with the Burbo Bank and 
North Hoyle wind farm cables will exceed a 5% reduction in water depth. The Proposed 
Development crosses the Burbo Bank cable in depths of 5m, and the North Hoyle cable in 
depths of 7m. A depth reduction of up to 0.8m therefore constitutes a depth reduction of 
16% and 11%. Consultation with the MCA on these depth reductions will be required prior to 
the construction period. 


Severity of Consequence 


Should a vessel grounding occur, the most likely consequences are minor damage to property 
and minor reputational effects on business but no perceptible effect on people. The maximum 
adverse scenario may include the vessel foundering resulting in PLL and the environmental 
consequence of pollution.  
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The severity of consequence is therefore considered to be moderate. 


Frequency of Occurrence 


When considered with the embedded mitigation of compliance with the requirements in 
MGN 654 and any change to water depth of more than 5% chart datum requiring further 
consultation and agreement with the MCA, the frequency is considered to be reduced to low 
for all vessel types. 


The frequency of occurrence is therefore considered to be remote. 


Significance of the Effect 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be remote. The cumulative effect will, therefore, be of tolerable 
adverse significance, which is not significant in EIA terms. 


11.2.8 Interference with magnetic compasses 


Interference with magnetic position fixing equipment is local in nature, occurring only when 
a vessel is located in proximity to a subsea cable. Accounting for the distance between the 
proposed cables and the cumulative developments, it is not anticipated that the presence of 
the cumulative developments will result in any change to this impact. 


Severity of Consequence 


The severity of consequence is considered to be minor. 


Frequency of Occurrence 


The frequency of occurrence is considered to be extremely unlikely. 


Significance of the Effect 


Overall, the severity of consequence is deemed to be minor, and the frequency of occurrence 
is considered to be extremely unlikely. The cumulative effect will, therefore, be of broadly 
acceptable adverse significance, which is not significant in EIA terms. 


11.2.9 Reduction of emergency response capability due to increased incident rates for 
SAR responders and increased demand on the available resources 


11.2.9.1 All Phases 


If construction works for the Proposed Development were to overlap with construction or 
operational phases of the cumulative developments, there could be increased reduction in 
emergency response capability. However, due to the temporary nature of the construction 
works, this impact is expected to be minimised. 


Project vessels will be managed through marine coordination and compliant with Flag State 
regulations. Additionally, should an incident occur, project vessels will be well equipped to 
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assist, either through self-help capability or – for an incident involving a nearby third-party 
vessel – through SOLAS obligations (Ref. xi), all in liaison with the MCA.  


During the operation and maintenance phase of the Proposed Development, there is not 
expected to be a notable increase in vessel numbers, however there may be a period of time 
when the new Douglas CCS platform and the existing Douglas Complex are in operation 
simultaneously. If this coincides with the construction or operational phases of cumulative 
projects, this could further reduce emergency response capability. As the new Douglas CCS 
platform will be unmanned, any impact is considered to be minimal.  


Severity of Consequence 


The severity of consequence is considered to be moderate. 


Frequency of Occurrence 


Due to the limited number of vessels involved and temporary nature of the construction 
phase works, and given that the proposed new Douglas CCS platform will be unmanned and 
within the existing Douglas Complex, the frequency of occurrence is considered to be 
negligible. 


Significance of Risk 


Overall, the severity of consequence is deemed to be moderate and the frequency of 
occurrence is considered to be negligible. The effect will, therefore, be of broadly acceptable 
adverse significance, which is not significant in EIA terms. 
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12 Risk Control Log 


This section presents a summary of the assessment of shipping and navigation impacts scoped 
into the risk assessment. The impacts, together with proposed mitigation measures, 
frequency of occurrence, severity of consequence and significance of risk, are presented in 
Table 12.1. 
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Table 12.1 Risk Control Log 


Phase Impact 
Relevant Mitigation 
Measure 


Frequency of 
Occurrence 


Severity of 
Consequence 


Significance 
of Risk 


Construction 


Vessel displacement leading to increased vessel to vessel 
collision risk between third-party vessels 


Promulgation of 
Information 


Extremely Unlikely Moderate 
Broadly 
Acceptable 


Advisory safe passing 
distances and safety 
zones 


Guard vessels and/or 
temporary AtoNs 


Liaison with ports and 
harbours 


Fishing liaison 


Compliance with 
COLREGs and SOLAS 


Increased vessel to vessel collision risk between third-
party vessels and project vessels 
 
 
 
 
 
 


Promulgation of 
Information 


Extremely Unlikely Moderate 
Broadly 
Acceptable 


Lighting and marking of 
project vessels 


Advisory safe passing 
distances and safety 
zones 


Guard vessels and/or 
temporary AtoNs 


Marine coordination 
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Phase Impact 
Relevant Mitigation 
Measure 


Frequency of 
Occurrence 


Severity of 
Consequence 


Significance 
of Risk 


Compliance with 
COLREGs and SOLAS 


Liaison with ports and 
harbours 


Fishing liaison 


Reduced access to local ports 


Promulgation of 
Information 


Reasonably 
Probable 


Moderate Tolerable 


Marine coordination 


Lighting and marking of 
project vessels 


Compliance with 
COLREGs and SOLAS 


Liaison with ports and 
harbours 


Fishing liaison 


Anchor interaction with subsea cable 


Promulgation of 
information 


Extremely Unlikely Moderate 
Broadly 
Acceptable Guard vessels and/or 


temporary AtoNs 


Fishing gear interaction with subsea cable 
Promulgation of 
information 


Remote Serious Tolerable 
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Phase Impact 
Relevant Mitigation 
Measure 


Frequency of 
Occurrence 


Severity of 
Consequence 


Significance 
of Risk 


Guard vessels and/or 
temporary AtoNs 


Reduction of emergency response capability due to 
increased incident rates for SAR responders and increased 
demand on the available resources 


Promulgation of 
Information 


Negligible Moderate 
Broadly 
Acceptable 


Marine coordination 


Compliance with 
COLREGs and SOLAS 


Operation and 
Maintenance 


Increased vessel to vessel collision risk between third-
party vessels and project vessels 


Promulgation of 
Information 


Extremely Unlikely Moderate 
Broadly 
Acceptable 


Lighting and marking of 
project vessels 


Advisory safe passing 
distances and safety 
zones 


Guard vessels and/or 
temporary AtoNs 


Marine coordination 


Compliance with 
COLREGs and SOLAS 


Liaison with ports and 
harbours 


Vessel to platform allision risk 
Promulgation of 
Information 


Extremely Unlikely Moderate 
Broadly 
Acceptable 
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Phase Impact 
Relevant Mitigation 
Measure 


Frequency of 
Occurrence 


Severity of 
Consequence 


Significance 
of Risk 


Lighting and marking 


Advisory safe passing 
distances and safety 
zones 


Marine coordination 


Compliance with 
COLREGs and SOLAS 


Reduced access to local ports 


Promulgation of 
Information 


Extremely Unlikely Moderate 
Broadly 
Acceptable 


Marine coordination 


Lighting and marking of 
project vessels 


Compliance with 
COLREGs and SOLAS 


Liaison with ports and 
harbours 


Anchor interaction with subsea cable 
Cable Protection 


Extremely Unlikely Minor 
Broadly 
Acceptable Lighting and marking 


Fishing gear interaction with subsea cable 
Cable Protection 


Extremely Unlikely Minor 
Broadly 
Acceptable Lighting and marking 


Vessel grounding due to reduced under keel clearance 
Compliance with MGN 
654 


Remote Moderate Tolerable 
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Phase Impact 
Relevant Mitigation 
Measure 


Frequency of 
Occurrence 


Severity of 
Consequence 


Significance 
of Risk 


Interference with magnetic compasses  Extremely Unlikely Minor 
Broadly 
Acceptable 


Reduction of emergency response capability due to 
increased incident rates for SAR responders and increased 
demand on the available resources 


Promulgation of 
Information 


Negligible Moderate 
Broadly 
Acceptable 


Marine coordination 


Compliance with 
COLREGs and SOLAS 


Decommissioning 


Vessel displacement leading to increased vessel to vessel 
collision risk between third-party vessels 


Promulgation of 
Information 


Extremely Unlikely Moderate 
Broadly 
Acceptable 


Advisory safe passing 
distances and safety 
zones 


Guard vessels and/or 
temporary AtoNs 


Liaison with ports and 
harbours 


Fishing liaison 


Compliance with 
COLREGs and SOLAS 


Increased vessel to vessel collision risk between third-
party vessels and project vessels 


Promulgation of 
Information 


Extremely Unlikely Moderate 
Broadly 
Acceptable Lighting and marking of 


project vessels 
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Phase Impact 
Relevant Mitigation 
Measure 


Frequency of 
Occurrence 


Severity of 
Consequence 


Significance 
of Risk 


Advisory safe passing 
distances and safety 
zones 


Guard vessels and/or 
temporary AtoNs 


Marine coordination 


Compliance with 
COLREGs and SOLAS 


Liaison with ports and 
harbours 


Fishing liaison 


Reduced access to local ports 


Promulgation of 
Information 


Remote Minor 
Broadly 
Acceptable 


Marine coordination 


Lighting and marking of 
project vessels 


Compliance with 
COLREGs and SOLAS 


Liaison with ports and 
harbours 


Fishing liaison 
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Phase Impact 
Relevant Mitigation 
Measure 


Frequency of 
Occurrence 


Severity of 
Consequence 


Significance 
of Risk 


Reduction of emergency response capability due to 
increased incident rates for SAR responders and increased 
demand on the available resources 


Promulgation of 
Information 


Negligible Moderate 
Broadly 
Acceptable 


Marine coordination 


Compliance with 
COLREGs and SOLAS 
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13 Embedded Mitigation Measures 


As part of the Proposed Development design process, a number of embedded mitigation 
measures have been adopted to reduce the potential for risk to shipping and navigation. 
These measures have and will continue to evolve over the development process as the EIA 
progresses and in response to consultation. 


These measures typically include those that have been identified as good or standard practice 
and include actions that would be undertaken to meet existing legislation requirements. As 
there is a commitment to implementing these measures, and also to various standard sectoral 
practices and procedures, they are considered inherently part of the design of the Proposed 
Development. 


The embedded mitigation measures relevant to shipping and navigation are outlined in Table 
13.1. 


Table 13.1 Embedded Mitigation Measures 


Embedded Mitigation Measure Description 


Promulgation of information advising 
on the nature, timing and location of 
activities, Safety Zones and advisory 
safe passing distances, including 
through Notices to Mariners 


Timely circulation of information via Notices to 
Mariners (NtM), Kingfisher / KIS-ORCA notifications, 
Radio Navigational Warnings, Navigational Telex 
(NAVTEX), and/or other navigational broadcast 
warnings as soon as reasonably practicable in 
advance of and during the works. 


Lighting and marking of project 
vessels 


Cable Lay Vessels (CLVs) and other vessels involved 
in cable installation will display appropriate marks 
and lights, and broadcast their status on AIS at all 
times, to indicate the nature of the work in 
progress, and highlight their restricted 
manoeuvrability. 


Guard vessel and/or temporary 
AtoNs 


Where required based on risk assessment, guard 
vessels and/or temporary AtoNs may be deployed 
to guide vessels around any areas of construction 
activity. 
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Embedded Mitigation Measure Description 


Use of guard vessels at cable 
exposures 


Where cable exposures exist that would result in 
significant risk (e.g. if cable burial is carried out post 
cable lay), guard vessels will be used where 
appropriate until the risk has been mitigated by 
burial and/or other protection methods. 


Advisory safe passing distances and 
safety zones 


Passing vessels will be requested to maintain an 
advisory safe passing distance around project 
vessels (e.g. cable installation vessels) restricted in 
manoeuvrability. 
 
It is assumed that a 500m Safety Zone for the new 
Douglas CCS platform will be in place. 


Marine coordination Marine coordination and communication to 
manage project vessel movements. 


Vessel Management Plan A Vessel Management Plan (VMP) will be 
developed which will determine vessel routeing to 
and from construction areas and ports to avoid 
areas of high risk to marine mammals. The VMP will 
be required to be approved by the Port of Mostyn 
and NRW prior to the commencement of 
construction activities.  


Development of and adherence to an 
Environmental Management Plan 
(EMP) that will be prepared and 
implemented during the 
construction, operational and 
maintenance and decommissioning 
phases of the Project. The EMP will 
include appendices detailing actions 
to minimise Invasive Non-Native 
Species (INNS) (the INNSMP), and a 
Marine Pollution Contingency Plan 
(MPCP) will be developed which will 
include planning for accidental spills, 
address all potential contaminant 
releases and include key emergency 


Measures will be adopted to ensure that the 
potential for release of pollutants from 
construction, operational and maintenance and 
decommissioning plant is minimised. These will 
likely include: designated areas for refuelling where 
spillages can be easily contained, storage of 
chemicals in secure designated areas in line with 
appropriate regulations and guidelines, double 
skinning of pipes and takes containing hazardous 
substances, and storage of these substances in 
impenetrable bunds. All vessels will be required to 
comply with the standards set out in the 
International Convention for the Prevention of 
Pollution from Ships (MARPOL). 
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Embedded Mitigation Measure Description 


contact details (e.g. Environmental 
Protection Agency (EPA)). 


Compliance with COLREGs and SOLAS Compliance of all project vessels with international 
marine regulations as adopted by the Flag State, 
notably the COLREGs (IMO, 1972/78) and SOLAS 
(IMO, 1974). 


Liaison with ports and harbours Liaison with local ports and harbours, particularly 
the Port of Mostyn, during the construction phase.  


Construction plan A construction plan will be prepared in consultation 
with the Port of Mostyn to ensure that impacts on 
the Port during construction within the Welsh 
Channel are minimised. Prior to the 
commencement of works, the construction plan will 
require to be approved by the Port. 
Once a construction contractor is appointed, 
detailed discussions will be held to establish the 
construction methodology. 


Fishing liaison Ongoing liaison with fishing fleets will be 
maintained via an appointed FLO and Fishing 
Industry Representative. Prior to construction, a 
Fisheries Liaison and Coexistence Plan (FLCP) will be 
developed, setting out in detail the planned 
approach to fisheries liaison and means of 
delivering any other relevant mitigation measures. 


The Applicant is committed to 
marking and lighting the project in 
accordance with relevant industry 
guidance and as advised by relevant 
stakeholders including the MCA, Civil 
Aviation Authority (CAA) and Trinity 
House. This will include appropriate 
lighting and marking of Offshore 
Platforms (OPs). The Applicant will 
also ensure the project is adequately 
marked on nautical charts. 
A lighting and marking plan will be 
secured.  


The new CCS platform will exhibit lights, marks, 
sounds, signals and other aids to navigation as 
required by the Standard Marking Schedule, and in 
consultation with Trinity House. 
 
The platform and cables will be suitably marked on 
Admiralty Charts, with associated note. 


Scour Protection Scour protection (e.g. rock berms) will only be used 
at third-party cable crossings and monitored as per 
below. 
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Embedded Mitigation Measure Description 


Suitable Implementation and 
Monitoring of Cable Protection 


Suitable implementation and monitoring of cable 
protection informed by a CBRA. Cables to be buried 
to a target depth of 3m in the nearshore areas, and 
2m for the remaining length of the route and only 
be protected using external protection (e.g., rock 
berms) at third-party crossings.  
It is noted that where cable crossings exceed a 5% 
water depth reduction, a detailed draught 
assessment will be undertaken post-consent and 
consultation with the MCA and Trinity House will be 
required. 


Development and adherence to a 
Cable Specification and Installation 
Plan (CSIP) post consent which will 
include cable burial where possible 
(in accordance with the specific 
policies set out in the North West 
Inshore and North West Offshore 
Coast Marine Plans (Ref. vi) and cable 
protection, as necessary. 


The CSIP will set out appropriate cable burial depth 
in accordance with industry good practice, 
minimising the risk of cable exposure. The CSIP will 
also ensure that cable crossings are appropriately 
designed to mitigate environmental effects, these 
crossings will be agreed with relevant parties in 
advance of CSIP submission. The CSIP will include a 
detailed CBRA to enable informed judgements 
regarding burial depth to maximise the chance of 
cables remaining buried whilst limiting the amount 
of sediment disturbance to that which is necessary. 
Measures will seek to reduce the amount of EMF 
which benthic and fish and shellfish receptors are 
exposed to during the operations and maintenance 
phase by increasing the distance between the 
seabed surface and the surface of the cables. 


Where practicable any requirements 
for cable protection will be compliant 
with MGN 654 


Following further survey and detailed engineering, 
if areas are identified where external protection is 
required and the MCA condition of no more than 
5% reduction in water depth is not achievable, a 
location specific review of impacts to shipping and 
consultation with the MCA will be carried out and 
additional mitigations agreed as required. 
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14 Proposed Mitigation and Monitoring 


14.1 Additional Mitigation 


Proposed additional mitigation measures to ensure tolerable risks are ALARP are as follows: 


▪ The period during which the cables are surface laid and not yet buried or protected 
should be reduced so far as practicable. This reduces the risk of vessel anchors and 
fishing gear snagging on surface-laid cables. 


▪ The Port of Mostyn recommended the appointment of a Marine Planning Liaison 
Officer to coordinate vessels during the construction period. 


14.2 Monitoring 


14.2.1 Cable Protection 


The subsea cable routes will be subject to periodic inspection post-construction to monitor 
the cable protection, including burial depths. Maintenance of the protection will be 
undertaken as necessary. 


If exposed cables or ineffective protection measures are identified during post-construction 
monitoring, these would be promulgated to relevant sea users including via Notices to 
Mariners and Kingfisher bulletins. Where immediate risk was observed, the Applicant would 
also employ additional temporary measures where appropriate (such as guard vessels or 
temporary buoyage) until such a time as the risk was permanently mitigated. 


In areas where a depth reduction of 5% or more is proposed, a detailed draught assessment 
will be carried out post-consent to determine any safety risk to navigation, which will be 
discussed and agreed with the MCA and Trinity House post consent and prior to cable 
installation as per MGN 654. 


14.2.2 Compass Deviation 


A compass deviation study will be undertaken post-consent, once the detailed design and 
cable configuration is available. This will determine whether the compass deviation limits set 
by the MCA can be met. If it cannot be demonstrated that MCA deviation requirements can 
be met pre-construction, a post-construction compass deviation survey of the ‘as laid’ cables 
will be undertaken. 
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15 Summary 


Using baseline data, expert opinion and the outputs of consultation, impacts relating to 
shipping and navigation have been identified for the Proposed Development for all phases of 
the development (construction, operation and maintenance and decommissioning). This has 
been fed into the FSA undertaken in Section 10. 


15.1 Consultation 


Throughout the NRA process, consultation has been undertaken with key shipping and 
navigation including: 


▪ MCA; 
▪ Trinity House; 
▪ RYA; 
▪ UK Chamber of Shipping; 
▪ Port of Liverpool; and  
▪ Port of Mostyn. 


15.2 Baseline Environment 


15.2.1 Navigational Features 


The proposed Douglas CCS platform which forms part of the Proposed Development is located 
within the existing safety zone at the existing Douglas complex, which lies within an Area to 
be Avoided inside the separation zone of the Liverpool Bay TSS.  


Ports in the area include the Port of Liverpool, located within the River Mersey, which houses 
a number of smaller ports and harbours as well as the entrance to the Manchester Ship Canal. 
The Welsh Channel, used to access the Port of Mostyn in the River Dee, is crossed by the cable 
routes associated with the Proposed Development. 


There are charted anchorages, including deep water berths located within the Port of 
Liverpool limits, as well as a prohibited anchoring zone. 


Operational wind farms in the area include the Gwynt y Môr wind farm, which is intersected 
by the Proposed Development, as well as the North Hoyle, Rhyl Flats and Burbo Bank wind 
farms. Awel y Môr and Mona wind farms are also proposed to be constructed in proximity to 
the Proposed Development.  


The Proposed Development crosses the export cables for the Gwynt y Môr, Burbo Bank and 
North Hoyle wind farms, as well as the inter-array cables for Gwynt-y- Môr. The Proposed 
Development also crosses the Western Link power cable. The cable route coincides with the 
pipelines which are intended to be repurposed as part of the Proposed Development. In 
addition to existing cables, the proposed MaresConnect interconnector is expected to make 
landfall to the west of the Proposed Development, on the north coast of Wales. 
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15.2.2 Maritime Incidents 


Between 2013 and 2022, there were an average of 158 RNLI callouts per year within the 
shipping and navigation study area, with these largely concentrated along the coastline. The 
most common incident type responded to by the RNLI was “Person in Danger”, which 
accounted for 37%, followed by machinery failures (16%). Common casualty types, alongside 
“Person in Danger” incidents, were recreational vessels (25%) and personal craft (10%). Six 
incidents were recorded within the Physical Work Area, with three “person in danger” 
incidents and three machinery failures. 


Over the ten year period, there was an average of 12 to 13 incidents per year recorded within 
the study area. The most common incident types were machinery failures (22%), “Accident to 
Person” (19%) and grounding/stranding incidents (18%). The most common type of vessel 
involved in incidents was “other commercial”, which includes vessels such as workboats, 
dredgers, SAR craft and tugs, and accounted for 35% of incidents recorded by the MAIB. Cargo 
vessels (22%), service ships (15%) and recreational craft (11%) also accounted for a significant 
number of incidents within the study area. 


15.2.3 Vessel Traffic Movements 


Based on a year of AIS vessel traffic data, there was an average of 54 unique vessels per day 
within the study area and 31 per day within the Physical Work Area. The most common vessel 
types recorded were cargo vessels, wind farm vessels and tankers. Cargo vessels and tankers 
were generally recorded utilising the Liverpool Bay TSS and the Queen’s Channel while visiting 
Liverpool, while wind farm vessels were recorded visiting the various wind farms in the area, 
with operational bases at Liverpool and Mostyn. Vessels utilising the TSS cross the cable 
routes associated with the Proposed Development to the north and south of the Douglas CCS 
platform, while vessels entering Mostyn cross the cable route close to the landfall at Point of 
Ayr. 


The largest vessels recorded were the cargo vessels and tankers using the TSS, while large 
passenger ferries and cruise ships were also present. The smallest vessels in the study area 
tended to be those associated with the wind farms and pilot vessels, generally recorded close 
to shore and on routes to and from the wind farms. Fishing vessels and recreational vessels 
were also recorded throughout the study area, with fishing activity generally concentrated in 
the north of the study area, with many recorded fishing around the cable route to the north 
of the proposed Douglas CCS platform. 


The majority of anchoring activity took place within the charted anchorages in the Port of 
Liverpool limits, inshore of the cable routes connecting the Douglas CCS platform to the 
satellite platforms. Anchoring was also recorded on the periphery of the wind farms, 
particularly Gwynt y Môr. Vessels anchoring around Gwynt y Môr may anchor in close 
proximity to the Proposed Development cable route, which passes through the wind farm.  







 
Project A4814 


 
www.anatec.com  


Client RPS Group on behalf of Eni UK 


Title HyNet Carbon Capture and Storage – Navigational Risk Assessment 


 


 


Date 24 July 2024 Page 134 


Document Reference A4814-RPS-NRA-1   


 


15.3 Future Case Vessel Traffic 


There are a number of wind farms projects in the area, including those outside the study area, 
which are anticipated to alter traffic patterns within the area. These include the Awel y Môr, 
Mona, Morgan and Morecambe sites. There is potential for significant displacement of traffic, 
including alterations to ferry routes, due to the presence of these sites in the future. The 
projects may also lead to an increase in the number of wind farm support vessels in the area, 
particularly using the ports of Mostyn and Liverpool. Other local developments included tidal 
lagoon projects on the North Wales coast, in the River Mersey and at the entrance to the Port 
of Mostyn. 


Port arrival statistics show a slight decrease in traffic arriving at the local ports of Liverpool, 
Manchester, Mostyn and Garston since 2017, noting that Mostyn is primarily used by vessels 
associated with wind farms and these are not typically represented in port arrival statistics. It 
is noted that significant investment is expected in the future to support sustainable port 
infrastructure at both Manchester and Liverpool. Expansion is also expected at Mostyn to 
accommodate increased offshore renewable traffic. 


Fishing trends are difficult to project into the future, noting that trends are dependent on 
numerous factors including fish stocks and quotas. Changes to legislation following Brexit may 
also impact the size and make-up of the fishing fleet in UK waters. 


Recreational activity can be similarly difficult to predict, but is assumed to remain similar or 
slightly increase in future years. Similarly the make-up of recreational traffic may vary, with 
sail and electric-powered vessels expected to become more prominent in place of diesel-
fuelled craft. The locations of recreational activity may also vary, while volume of activity may 
be dependent on other factors such as the weather, climate change and the economy. 


15.4 Risk Statement 


Using the baseline data, expert opinion, stakeholder concerns and lessons learnt from existing 
offshore developments, various shipping and navigation hazards have been risk assessed in 
line with the FSA approach. The full risk control log including details of hazards, proposed 
embedded mitigation measures and significance of risk is presented in Section 12. 


The significance of risk has been determined as either Broadly Acceptable or Tolerable with 
mitigation for all hazards assessed. Proposed additional mitigation measures to ensure 
tolerable risks are ALARP are as follows: 


▪ The period during which the subsea cables are surface laid and not yet buried or 
protected, and thus exposed to the impact, should be reduced so far as practicable. 
This reduces the risk of vessel anchors and fishing gear snagging on surface-laid cable 
should there be a period of time between cable lay and protection when the cable is 
surface-laid. 


▪ The Port of Mostyn recommended the appointment of a Marine Planning Liaison 
Officer to coordinate vessels during the construction period. 
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Further Information under Regulation 12(1) 

 Page 2 

 

• To inform the HRA, impacts need to be assessed in relation to the conservation 
objectives of each site in question.  

Applicant response: The conservation objectives were suggested in section 1.5.4 in the RIAA including 

European sites that states: “For European sites which fall within both Welsh and English or English and 

Scottish territorial waters the two relevant governing Statutory Nature Conservation Bodies (SNCBs) can 

publish separate conservation objectives for the same European site. ...Where this is the case for European 

sites assessed within this HRA Stage 2 Appropriate Assessment, the most recently published conservation 

objectives have been used.” 

The Natural England Conservation Objectives used in Table 1.10 (and throughout the Section 1.6 of the 

RIAA were published in 2018 (Natural England, 2018), complying with this statement, as opposed to the 

Regulation 33 Advice Package, which was published in 2010 (Natural England and NRW, 2010).  

 

• The red-throated diver qualifying feature of the Liverpool Bay SPA has an objective 
to restore the distribution of the feature and therefore the appropriate mitigation 
measures must be put in place for vessel activity during the wintering periods.  

Applicant response: The Applicant notes that most works will take place within the period from the 20th 

March to 21st October and therefore the sensitive winter period will be avoided. The Applicant will continue 

to engage with NRW, and NE regarding common scoter and red-throated diver and will submit a vessel 

management plan to OPRED, NRW, and NE for approval prior to commencing any works. 

Additionally, the existing levels of vessel activity in our project area should be noted, which are far more than 

our proposed project vessel movements. For example, the Proposed Development will require over the 

whole construction period a total of around 240 construction vessels round trips (Table 7.21, Chapter 7, 

section 7.9.1), there are on average each day 54 commercial vessels that pass through Eni's development 

area (ES appendices and Technical Reports, Appendix L_NRA, section 9.2). This means the 

construction of the Proposed Development will add on average an additional two vessels to this daily 

baseline. Furthermore, except for cable laying, which would take 3-5 days per cable, the Applicant already 

carries out many of the Proposed Development activities on its existing assets, using for example jack-up 

vessels next to its platforms. 

 

• An assessment of disturbance by vessels should use a relevant buffer around each 
vessel. For red-throated diver this buffer should be 2km from each vessel (creating an 
impacted area of at least 13km2 per vessel). For common scoter this buffer should be 
2.5km from each vessel (creating an impacted area of at least 20km2 per vessel). 
Therefore, activities occurring outside the Liverpool Bay SPA may exert a pressure on 
features of the Liverpool Bay SPA, and hence these activities should be included in a 
vessel disturbance assessment. 

Applicant response: For each of the species assessed (presented in Table 8-9 in Chapter 8, section 

8.7.4.1, displacement impacts were quantified for the population derived within the area of physical works 

plus 2 km buffer, as recommended by SNCBs. However, a 4 km buffer was used for common scoter and 

red-throated diver (Table 8.9, Chapter 8, section 8.7.4.2) due to being more sensitive to disturbance from 

noise, boat, and helicopter traffic, and can be affected up to this distance (SNCBs (2022). Joint SNCB Interim 

Displacement Advice Note. Joint SNCB Interim Displacement Advice Note.). 

 

• For the purposes of the HRA, the seasons and reference populations used should be 
those relevant to the SPAs. The latest population estimates for the SPA should be used 
to assess the magnitude of impact. This is relevant where conservation objectives refer 
to population size. Where conservation objectives refer to the distribution of the feature, 
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the area impacted should be quantified. The size of the SPA should be used to assess 
the magnitude of impact.  

• A clear in-combination assessment needs to be carried out, considering the presence 
of operational wind farms and vessel activity related to a range of activities.  

Applicant response: Displacement common scoter: The applicant would like to clarify that the displacement 

assessment for common scoter is based upon the cable corridor plus 4km buffer (Volume 3: Appendix K2 

Offshore Ornithology Displacement Technical Report - section 1.5.1.3 - non-breeding season). The 

applicant notes that the area of 12 vessels would be approx. half of the area assessed (based upon the 

overlap of 4km which is 458.08km2. See Appendix K2 Displacement Technical Report, section 1.3) and 

therefore the effects upon common scoter presented in the ES are very precautionary and any changes 

would only reduce the magnitude of impacts.  

Displacement red-throated diver: The Applicant would like to clarify that the area of impact is based on the 

cable corridor plus 4km buffer (458.08km2) (Volume 3: Appendix K2  Offshore Ornithology 

Displacement Technical Report - section 1.5.1.4 - non-breeding season (ES-2022-009_LBA CCS 

Ltd_ES_Appendix K2_OOD TR_OPRED_Reg 12.pdf)). The area of impact as proposed by OPRED would 

be 109km2. The impact area assessed by the Applicant is larger and therefore the assessment presented 

in the ES is more precautionary. Change in impact area as proposed by JNCC would result in a lower 

magnitude of impacts.  

Additionally, a technical note on displacement of red-throated diver and common scoter is included with this 

response (Technical Note – Displacement – all sections respond to these questions). 

Double click icon to open: Volume 3: Appendix K2  

Offshore Ornithology Displacement Technical 

Report 
ES-2022-009_LBACC

SLtd_ES_Appendix K2_OOD TR_OPRED_Reg 12.pdf
 

Double click icon to open: ES-2022-009_Technical 

Note_Displacement_CS and RTD ES-2022-009_Techni

cal Note_Displacement_CS and RTD.pdf
 

 

Question 15. Further information is required to agree with cumulative assessment of impacts 
of suspended sediment concentrations (SSC), sediment deposition and changes to 
seabed morphology. It is recommended that further evidence is required to support the 
assessment to impacts from SSC and associated deposition on benthic habitats, the Dee 
Estuary Cockle Beds and prey species of Breeding Terns and Red-Throated Diver.  

Applicant response: The Marine Licence application and Environmental Statement (ES) presented two 

cable route options to negotiate the West Hoyle Spit.  

The worst-case option presented within the ES, was a route that crossed the West Hoyle Spit following a 

parallel alignment to the existing Point of Ayr (PoA) to Douglas platform natural gas pipeline (PL1030), as 

shown in the ES at Figure 3.16 in Chapter 3, section 3.4.5.1 . This option would require the excavation of 

trench across the West Hoyle Spit to facilitate passage of the cable lay vessel. An alternative route further 

to the east, via a tidal channel through the spit, was also presented in the ES at Figure 3.17 in Chapter 3, 

section 3.4.5.1. 

The Applicant can confirm that the worst-case route option, across the West Hoyle Spit, will no longer be 

pursued. The alternative option to the east is now the preferred option and will be taken forward to detailed 

design by our EPC contractor. The preferred option avoids the excavation of the trench across the spit, and 

therefore the impact on the benthic habitat at the West Hoyle Spit that provides prey species for breeding 

Tern and Red-Throated Diver. This also means that the worst-case suspended sediment concentrations and 
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Glossary 


Term Meaning 


Bio-season Bird behaviour and abundance is recognised to differ across a calendar year, with 
particular months recognised as being part of different seasons. The biologically defined 
minimum population scales (BDMPS) bio-seasons used in this report are based on those 
in Furness (2015), hereafter referred to as bio-seasons. Separate bio-seasons are 
recognised in this technical report in order to establish the level of importance any seabird 
species has within the study area during any particular period of time. 


Disturbance sensitivity Disturbance by wind farm structures, ship and helicopter traffic factor used scores from 1 
(limited escape behaviour and a very short flight distance when approached), to 5 (strong 
escape behaviour, at a large response distance). 


Habitat specialisation The habitat specialisation factor represents the range of habitats species are able to use 
and whether they use these as specialists or generalists. This score classifies species into 
categories from 1 (tend to forage over large marine areas with little known association with 
particular marine features) to 5 (tend to feed on very specific habitat features, such as 
shallow banks with bivalve communities, or kelp beds). 


Negligible magnitude Very slight change from the size or extent of distribution of the relevant biogeographic 
population. 


Ornithology  Ornithology is a branch of zoology that concerns the study of birds. 


Significant effect The significance of an effect is determined by considering the overall importance of the 
receptor and the magnitude of the effect using a matrix-based approach and applying 
professional judgement as to whether the integrity of a Special Protection Area (SPA) 
feature will be affected. 


Statutory Nature 
Conservation Bodies 
(SNCBs) 


Comprised of Joint Nature Conservation Committee (JNCC), Natural Resources Wales, 
Department of Agriculture, Environment and Rural Affairs/Northern Ireland Environment 
Agency, Natural England and Scottish Natural Heritage, these agencies provide advice in 
relation to nature conservation to government. 


 


Acronyms 


Acronym Description 


AON Apparently Occupied Nest 


BDMPS Biologically Defined Minimum Population Scale 


CEA Cumulative Effects Assessment 


IBMs Individual Based Models 


JNCC Joint Nature Conservation Committee 


LCI/UCI Lower/Upper Confidence Interval 


SNCBs Statutory Nature Conservation Bodies 


SMP Seabird Monitoring Programme 


SPA Special Protection Area 


 


Units 


Unit Description 


% Percent 


km Kilometres 
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1 OFFSHORE ORNITHOLOGY DISPLACEMENT 
TECHNICAL REPORT 


1.1 Introduction 


1.1.1 Background to displacement impacts 


Seabirds have been shown to be attracted to large offshore structures such as hydrocarbon drilling and 


production platforms. Causes for this attraction include structure and perching opportunities (Tasker et al., 


1986), concentration of prey (Tasker et al., 1986; Wolfson et al., 1979), shelter from predators (Jones, 1980; 


Tasker et al., 1986), oceanographic processes (Fedoryako, 1982) and due to disorientation by and attraction 


to light sources (Deakin et al., 2022; Russell, 2005; Montevecchi, 2006). 


Platform structures concentrate both seabirds and their prey in their immediate surroundings. Offshore 


structures such as oil platforms create artificial reefs and augment levels of benthic flora and fauna, 


zooplankton and fish (Carlisle et al., 1964; Klima and Wickham, 1971; Shinn, 1974; Duffy, 1975; Sonnier et 


al., 1976; Ortego, 1978; Wolfson et al., 1979; Baird, 1990). With this attraction however, offshore platforms 


can have both direct and indirect impacts on seabird species, with mortalities of birds being documented by 


lighthouses, ceilometers, communication towers, office buildings, navigational lights, and oil platforms. 


Direct effects on birds can be lethal, through mortality associated with collision with infrastructure and 


disorientation from artificial light sources, causing birds to become lost and exhausted (Ronconi et al., 2015). 


Even when collisions are avoided, birds can be displaced due to habitat loss, noise and disturbance from 


construction and maintenance activities, with displaced seabirds moving into areas already occupied by other 


seabirds, facing higher intra/interspecific competition due to a higher density of individuals competing for the 


same resource (Ronconi et al., 2015). Alternatively, displaced seabirds may be forced to move into areas of 


lower quality (e.g. areas of lower prey availability). Such disturbance and resulting displacement could 


ultimately affect their demographic fitness (i.e. survival rates and breeding productivity) as well as potentially 


impacting on other birds in areas that displaced birds move to.  


Displacement can be temporary and reversible (for example stopping once construction is complete, allowing 


birds to go back to using the areas as before), or it can reduce over time as birds habituate to the presence of 


an operational structure. Or it may be permanent, with birds never returning to the area previously occupied. 


Displacement sensitivity can also vary significantly between seabird species, with some species exhibiting 


higher sensitivity, experiencing reduced reproductive success and survival rates when displaced from their 


preferred nesting or foraging areas compared to others. In contrast, other species can display greater 


adaptability and resilience to displacement, potentially finding suitable alternative habitats or adjusting their 


behaviour and foraging patterns accordingly (Bradbury et al., 2014). 


Individuals and bird communities can also be affected indirectly, via changes to the local marine community; 


not only in terms of potential changes in marine prey density and availability (Russell, 2005), but also through, 


increased exposure to predators attracted by concentrations of avian prey (Russell, 2005). 


There is however a lack of empirical evidence on the consequence of displacement of seabirds, in terms of 


both their survival and productivity. While the potential for offshore activities, such as oil platforms, to displace 


seabirds from their natural habitats is acknowledged, limited scientific research or guidance has been produced 


on how to assess the level of such displacement from offshore platforms and how these impacts affect 


surrounding populations. When assessing potential displacement resulting from offshore structures, it may 


therefore be valuable to leverage existing assessment processes utilised by the offshore wind industry. 


Furness et al. (2013) defines displacement as ‘a reduced number of birds occurring within or immediately 


adjacent to an offshore wind farm’, involving birds present in the air and on the water (SNCBs, 2022). Birds 


that do not intend to utilise an offshore wind farm, but would have previously flown through the area, and which 
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either stop short or detour around a development, are subject to barrier effects (SNCBs, 2022). For the 


purposes of assessment, it is usually not possible to distinguish between displacement and barrier effects (e.g. 


to determine if individual birds may have intended to travel to, or beyond an offshore wind farm, even when 


tracking data are available). Vessel and helicopter traffic associated with the construction of offshore 


infrastructure also have the potential to cause temporary disturbance to sensitive species, with some species 


avoiding the area altogether, potentially resulting in a loss of optimal rafting, foraging and moulting habitat.  


The Statutory Nature Conservation Bodies (SNCBs) have produced guidelines to assess seabird displacement 


associated with offshore wind farms (SNCB, 2022). The guidelines promote the use of a displacement matrix 


approach (i.e. representing proportions of seabirds potentially displaced/dying as a result of offshore wind farm 


development). 


The assessment of seabird displacement for the Eni Development Project makes use of the SNCB Matrix table 


approach, recognizing that the findings presented in this report may be overestimated. By utilising the 


framework provided by the SNCB, this assessment comprehensively evaluates the potential effects of 


displacement on seabird populations from the Eni Development Project.  


1.1.2 Project description 


As part of the Eni Development, the existing offshore natural gas import pipeline from Point of Ayr (PoA) Gas 


Terminal will be re-purposed to become a CO2 export pipeline and will transport the CO2 to a newly constructed 


Douglas CCS platform. From the new Douglas CCS platform and new pipeline connections, CO2 will be 


transported along re-purposed existing natural gas pipelines to the Hamilton Main platform for injection into 


the Hamilton Main reservoir, to the Hamilton North platform for injection into the Hamilton North reservoir, and 


to the Lennox platform for injection into the Lennox reservoir.  


The Proposed Development will also require new electrical and fibre optic transmission infrastructure seawards 


of MHWS, connecting the PoA Terminal to the offshore infrastructures. 


The Proposed Development therefore will include: 


• Installation of a new Douglas CCS platform to replace the existing Douglas Process platform to receive 


CO2 from the onshore PoA Terminal and distribute CO2 to the Hamilton Main, Hamilton North, and 


Lennox wellhead platforms and when necessary, provide heating to the CO2 stream. Installation of the 


new Douglas CCS platform will include up to eight driven piles. 


• Installation of new sections of pipeline to connect the new Douglas CCS platform and the existing 


subsea natural gas pipelines.  


• Installation of new topsides on the Hamilton Main, Hamilton North, and Lennox wellhead platforms to 


receive and inject CO2 into the depleted hydrocarbon reservoirs. 


• Repurposing of the existing subsea natural gas pipelines for their change of use from hydrocarbon to 


CO2 service. 


• Development of the Hamilton Main, Hamilton North and Lennox reservoirs for CO2 storage through the 


drilling and re-completion of injection wells by side-tracking existing production wells. This includes 


drilling and recompletion operations, all of which will be within the existing footprint (template) of each 


platform. 


• Implementation of a programme of Monitoring, Measurement and Verification (MMV) activities. This 


includes the drilling of two new monitoring wells, one at Hamilton North and one at Hamilton Main. 


Additional monitoring wells will be created from the recompletion of existing wells within the existing 


footprint (template) of each platform: one monitoring well created by side-tracking an existing well in 


Lennox; and two sentinel wells, one in Hamilton North and one in Lennox. 


• Installation of two submarine 33 kilovolt (kV) power cables, with integrated fibre-optic cable connections 


(35 kilometres (km) from PoA Terminal onshore to the modified Douglas platform, including within the 


intertidal/foreshore area up to MHWS, within Welsh waters only). 
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• Installation of new submarine 33 kV power cables with integrated fibre-optic connecting the modified 


Douglas platform with the Hamilton Main (12 km; 33 kV), Hamilton North (15 km; 33 kV) and Lennox (35 


km; 33 kV) platforms. 


• Installation of concrete mattresses and external cable protection, at crossings of existing cables, and in 


areas where cable burial is not deemed feasible, or as a remedial secondary protection measure if the 


target cable depth of lowering cannot be achieved. 


With the construction and installation of the above proposed works, birds that are present within the offshore 


environment where these works are proposed to take place will be potentially affected by the construction, 


operation and decommissioning of the Proposed Development. 


Depending on the species and its respectable foraging range from nearby colonies, birds may be impacted by 


the proposed development in in a variety of ways: 


• Installation of new power cables and cable protection; 


– Construction activities associated with cable laying may lead to disturbance and displacement of 


species within the area of cable laying and potentially within close proximity to the cable laying 


vessles (up to 4 km depending on the species). 


• Construction of the new Douglas platform, Installation of the new sections of pipeline to connect the new 


Douglas CCS platform and the existing subsea natural gas pipelines, Installation of new topsides on the 


Hamilton Main, Hamilton North, and Lennox wellhead platforms to receive and inject CO2 into the 


depleted hydrocarbon reservoirs, Repurposing of the existing subsea natural gas pipelines for their 


change of use from hydrocarbon to CO2 service, Development of the Hamilton Main, Hamilton North 


and Lennox reservoirs for CO2 storage, drilling of monitoring wells. 


– Construction noise associated with the installation of new infrastructure and the refurbishment of 


existing infrastructure may cause birds to temporarily vacate the area (up to 2 km), reducing the 


amount of functional habitat available for foraging, resting and other activities. 


• Operation and maintanence of the new Douglas platform; and 


– Loss of foraging grounds due to new platform, with the presence of the platform itself potentially 


disturbing and displacing species within the direct facinity of the platform and potentially within the 


surrounding area (up to 2 km). 


As the Hamilton Main, Hamilton North and Lennox platforms are already in place and do not need to be 


reconstructed, it is likely that birds have already become accustomed to their presence and any past effects 


of displacement has likely been accounted for in the baseline assessment. A displacement assessment is 


therefore not required. 


1.2 Aim of report 


This report presents the method and results of the Matrix table approach to seabird displacement assessment 


resulting from the Eni Development Project during the construction, operations and maintenance, and 


decommissioning phases. The report considered the most sensitive species found within the impacted area; 


utilising densities sourced from baseline data sources (see volume 3, appendix K1: Offshore Ornithology 


Baseline Technical Report). 


1.3 Study area 


The Offshore Ornithology Study Area is defined as the area encompassing the Proposed Development area, 


which includes the offshore structures, offshore cables and subsea cables (including intertidal habitats up to 


Mean High Water Spring (MHWS)), plus an additional 10 km buffer, or up to MLWS where this is less than 


10 km (Figure 1.1). The designated offshore ornithology study area was used to help identify potential species 


that utilise the site and therefore may be affected by displacement. 
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As outlined in section 1.1.2, displacement was assessed on the installation of new power cables and cable 


protection, construction of the new Douglas platform and associated construction activities and on the 


operation and maintenance of the new Douglas platform. For the purposes of displacement assessment 


therefore, peak densities of seabirds were identified within the; 


• the Area of Project Physical Work plus 2 km buffer which overlaps with the Liverpool Bay/Bae Lerpwl 


SPA and the Area of Project Physical Work plus 4 km buffer which overlaps with the Liverpool Bay/Bae 


Lerpwl SPA work if appropriate for the species (Figure 1.1);  


• Area of Project Physical Work plus a 2 km buffer (Figure 1.1); and 


• the Douglas platform plus 2 km buffer (Figure 1.1). 


The overlap between the Area of Project Physical Works plus a 2 km and 4 km buffer and the Liverpool 


Bay/Bae Lerpwl SPA is 237.28 km2 and 458.08 km2. The total area of the Liverpool Bay/Bae Lerpwl SPA is 


2,528 km2, which equates to an overlap of 9.38% and 18.12% respectively. 
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Figure 1.1: Proposed Development Area, Offshore Ornithology Study Area, Area Of Project Physical Work And Associated 2 Km And 4 km Buffers 
For Displacement With Overlap With Liverpool Bay/Bae Lerpwl SPA 
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Figure 1.2: Proposed Development Area, Offshore Ornithology Study Area, Area Of Project Physical Work And Associated 2 Km Buffer For 
Displacement 
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1.4 Methodology  


As sensitivity to displacement differs considerably between seabird species, species were screened and 


progressed for the Matrix table approach using ‘Disturbance Sensitivity’ and ‘Habitat Specialization’ scores 


from Bradbury et al. (2014) (expanded from Furness et al., 2013) as recommended by the Joint SNCB Interim 


Displacement Advice Note (SNCB, 2022), alongside the relative abundance within the Proposed Development 


area. In addition, uncertainty level associated with these scores were taken from Wade et al. (2016), with 


uncertainty levels defined by Wade et al. (2016) based on the quantity and quality of available data informing 


the respective vulnerability score. These uncertainty levels are considered as part of the process to identify 


sensitive species for inclusion in displacement analyses. The assessment is based on the mean seasonal 


peak number of seabirds in the Area of Project Physical Works with the appropriate buffer zone, as 


recommended by the SNCB (2022).  


Finally, as there is no recommendation or guidance on what displacement and mortality rates to use for each 


sensitive species, displacement matrices are shown in full, with potential rates chosen based on literature 


(Bradbury et al., 2014) with displaced population assessed against the relevant regional population during 


each bio-season. 


1.4.1 Screening species for displacement assessment 


Seabird species that qualify under the sensitivity assessment and are present within one of the study areas 


were progressed to the Matrix table stage. Those sensitive species that are potentially affected by 


displacement are those: 


• known to be vulnerable to displacement impacts (based on Bradbury et al., 2014; Wade et al., 2016) 


and; 


• where the population of the species observed within the Proposed Development Areais considered to 


be of importance (i.e. high abundance recorded within the Offshore Ornithology Study Area and/or are a 


feature of an SPA within that species mean-max foraging range). 


Table 1.1 identifies potential species (ordered by taxonomic grouping and then by most abundant species 


within each grouping) that could be considered for displacement based on the above criteria. 


 


Table 1.1: Identification Of Sensitive Species For Which Analysis Of Displacement For The Proposed 
Development Area May Be Required. 


Species Observed within 
Offshore 
Ornithology Study 
Area 


Vulnerability to 
displacement 
impacts 


Displacement 
sensitivity 
uncertainty 
level 


SPA Qualifying 
Feature (within 
range of Eni 
Development Area) 


Northern fulmar Yes – peak average 
density of 0.274 birds 
per km2 


Very Low Moderate Yes 


Manx Shearwater Yes – peak average 
density of 0.062 birds 
per km2 


Very Low High Yes 


European storm petrel Yes – peak density of 
0.003 birds per km2 


Very Low High Yes 


Common gull Yes – peak density of 
2.01 birds per km2 


Low Moderate No 


Lesser black-backed 
gull 


Yes – peak density of 
0.903 birds per km2 


Low Low Yes 


Herring gull Yes – peak density of 
0.894 birds per km2 


Low Low No 
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Species Observed within 
Offshore 
Ornithology Study 
Area 


Vulnerability to 
displacement 
impacts 


Displacement 
sensitivity 
uncertainty 
level 


SPA Qualifying 
Feature (within 
range of Eni 
Development Area) 


Little gull Yes – peak density of 
0.773 birds per km2 


Very Low Moderate Yes 


Black-legged kittiwake Yes – peak average 
density of 0.409 birds 
per km2 


Low Low No 


Black-headed gull Yes – peak density of 
0.334 birds per km2 


Low Low No 


Great black-backed 
gull 


Yes – peak density of 
0.151 birds per km2 


Low Low No 


Sandwich tern Yes – peak density of 
0.583 birds per km2 


Low Moderate Yes 


Little tern Yes  Low High Yes 


Common tern Yes Low Low Yes 


Arctic tern No  Low Moderate No 


Great cormorant Yes – peak density of 
7.703 birds per km2 


High Low Yes 


European Shag Yes – peak density of 
0.725 birds per km2 


Moderate Low No 


Northern gannet Yes – peak density of 
0.163 birds per km2 


Low Low Yes 


Common Scoter Yes – peak density of 
311.46 birds per km2 


Very High Low Yes 


Red-throated diver Yes – peak density of 
0.821 birds per km2 


Very High Low Yes 


Great skua No Very Low High No 


Arctic skua No Very Low High No 


Common guillemot Yes – peak average 
density of 1.024 birds 
per km2 


Moderate Very low No 


Atlantic puffin Yes – peak average 
density of 0.022 birds 
per km2 


Low Low No 


Razorbill Yes – peak average 
density of 0.186 birds 
per km2 


Moderate Very low No 


Black guillemot No Moderate Low No 


 


The effects from disturbance and displacement is expected to be spatially limited to the Area of Project Physical 


Work and close vicinity (up to 2 km for most species, with displacement up to 4 km considered for divers and 


seaducks due to being the most sensitive species groups to disturbance from noise, boat and helicopter traffic).  


Gull species with the exception of black-legged kittiwakes are considered relatively insensitive to displacement 


effects, while the effects of displacement are likely to be minimal for species which have particularly large 


foraging ranges such as northern gannet, northern fulmar and Manx shearwater (irrespective of their sensitivity 


to the effect), because the resultant habitat loss represents a small proportion of the total available habitat. 


However, emerging advise suggests (Natural England, 2022) that the large distances over which northern 


gannet and Manx shearwater may be displaced, together with the increasing number of offshore structures 


(with implications for in-combination effects), means that there is potential for adverse impacts to be felt by 


these populations due to displacement. Arctic tern, common tern and sandwich tern are considered relatively 
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insensitive to anthropogenic disturbance when foraging and commuting in the marine environment, but 


evidence relating to the sensitivity of these species to displacement effects is sparse (Furness et al., 2013, 


Dierschke et al., 2016). 


Auk species, including Atlantic puffin, common guillemot, and razorbill, are known to be highly sensitive to 


displacement (SNCB, 2022). Auk species rely on specific habitat characteristics, such as steep cliffs or rocky 


ledges, for nesting and rearing chicks, with displacement to unsuitable or unfamiliar locations disrupting their 


breeding behaviours, which in turn can lead to decreased breeding success, abandonment of eggs or chicks, 


and increased vulnerability to predation (Dierschke et al., 2016). In terms of auk displacement in relation to the 


Area of Project Physical Works and that the project falls outside mean-max foraging distance for these species, 


there is not considered to be any displacement risk.  


Migratory waterbird species (such as red-throated diver and common scoter) would not be significantly affected 


when passing through (or over) the platform structures within the Proposed Development Area on migration 


(as they are not expected to forage or rest in the marine environment around the platform structures within the 


Eni Development Area). However, as the offshore cable passes through part of the Liverpool Bay/Bae Lerpwl 


SPA and the Dee Estuary SPA, and as these species are highly sensitive to vessels (Wade et al., 2016) there 


is the potential for impacts to occur during the construction phase (during operation, the offshore cable is an 


immobile structure on the seabed with minimal maintenance activity involving vessel activity).  


Based on the above information, the following species (Table 1.2) were taken forward to the displacement 


assessment.  


 


Table 1.2: Identification Of Species Taken Forward To The Displacement Assessment 


Species Displacement analysis required (yes/no) 


Northern fulmar Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, moderate uncertainty level 
associated with displacement vulnerability score 


Manx Shearwater Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, high uncertainty level associated 
with displacement vulnerability score 


European storm petrel Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, high uncertainty level associated 
with displacement vulnerability score 


Common gull No – Low vulnerability to displacement, not a qualifying feature of 
nearby SPA within foraging range 


Lesser black-backed gull No – Low vulnerability to displacement, low uncertainty level associated 
with displacement vulnerability score 


Herring gull No – Low vulnerability to displacement, low uncertainty level associated 
with displacement vulnerability score, not a qualifying feature of nearby 
SPA within foraging range 


Little gull Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, moderate uncertainty level 
associated with displacement vulnerability score 


Black-legged kittiwake No – Low vulnerability to displacement, low uncertainty level associated 
with displacement vulnerability score, not a qualifying feature of nearby 
SPA within foraging range 


Black-headed gull No – Low vulnerability to displacement, low uncertainty level associated 
with displacement vulnerability score, not a qualifying feature of nearby 
SPA within foraging range 


Great black-backed gull No – Low vulnerability to displacement, low uncertainty level associated 
with displacement vulnerability score, not a qualifying feature of nearby 
SPA within foraging range 
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Species Displacement analysis required (yes/no) 


Sandwich tern Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, moderate uncertainty level 
associated with displacement vulnerability score 


Little tern Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, high uncertainty level associated 
with displacement vulnerability score 


Common tern Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range 


Arctic tern No – Species not recorded within development area, low vulnerability to 
displacement, not a qualifying feature of nearby SPA within foraging 
range 


Great cormorant Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, high vulnerability to displacement, 
low uncertainty level associated with displacement vulnerability score 


European Shag No – Low uncertainty level associated with displacement vulnerability 
score, not a qualifying feature of nearby SPA within foraging range 


Northern gannet Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range 


Common Scoter Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, very high vulnerability to 
displacement, low uncertainty level associated with displacement 
vulnerability score 


Red-throated diver Yes – Species recorded within development area, qualifying feature of 
nearby SPA within foraging range, very high vulnerability to 
displacement, low uncertainty level associated with displacement 
vulnerability score 


Great skua No – Species not recorded within development area, very low 
vulnerability to displacement, not a qualifying feature of nearby SPA 
within foraging range 


Arctic skua No – Species not recorded within development area, very low 
vulnerability to displacement, not a qualifying feature of nearby SPA 
within foraging range 


Common guillemot No – Not a qualifying feature of nearby SPA within foraging range 


Atlantic puffin No – Not a qualifying feature of nearby SPA within foraging range 


Razorbill No – Not a qualifying feature of nearby SPA within foraging range 


Black guillemot No – Not a qualifying feature of nearby SPA within foraging range 


 


Out of the species recorded within the Eni Offshore Ornithology Study Area, impacts caused by the Douglas 


platform during its operational phase, as well as the effects of construction and decommissioning phase are 


considered for species such as sandwich tern, Manx shearwater, northern gannet, northern fulmar and 


European storm-petrel (Table 1.3). Additionally, the displacement caused by the installation of the cable during 


construction and decommissioning phases has been considered for the common scoter, red-throated diver 


and little gull, little tern and common tern (Table 1.3).  
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Table 1.3: Phases of The Development For Which Displacement Assessment Is Required For Each 
Species 


Species Cable corridor 
displacement assessment 


Area of Project 
Physical works 
displacement 
assessment 


Douglas platform 
displacement 
assessment 


Northern fulmar No – assessment not required 
due to being assessed in Area 
of Project Physical Works 
displacement assessment 


Yes – species foraging 
range overlaps with Area of 
Project Physical Works 


Yes – species foraging 
range overlaps with the 
Douglas platform 


Manx shearwater No – assessment not required 
due to being assessed in Area 
of Project Physical Works 
displacement assessment 


Yes – species foraging 
range overlaps with Area of 
Project Physical Works 


Yes – species foraging 
range overlaps with the 
Douglas platform 


European storm-petrel No – assessment not required 
due to being assessed in Area 
of Project Physical Works 
displacement assessment 


Yes – species foraging 
range overlaps with Area of 
Project Physical Works 


Yes – species foraging 
range overlaps with the 
Douglas platform 


Little gull Yes – cable corridor overlaps 
with species foraging range 


No – assessment not 
required due to being 
assessed in the cable 
corridor displacement 
assessment 


No - species foraging range 
does not overlap with the 
Douglas platform 


Sandwich tern No – assessment not required 
due to being assessed in Area 
of Project Physical Works 
displacement assessment 


Yes – species foraging 
range overlaps with Area of 
Project Physical Works 


Yes – species foraging 
range overlaps with the 
Douglas platform 


Little tern Yes – cable corridor overlaps 
with species foraging range 


No – assessment not 
required due to being 
assessed in the cable 
corridor displacement 
assessment 


No - species foraging range 
does not overlap with the 
Douglas platform 


Common tern Yes – cable corridor overlaps 
with species foraging range 


No – assessment not 
required due to being 
assessed in the cable 
corridor displacement 
assessment 


No - species foraging range 
does not overlap with the 
Douglas platform 


Common scoter Yes – cable corridor overlaps 
with species foraging range 


No – assessment not 
required due to being 
assessed in the cable 
corridor displacement 
assessment 


No - species foraging range 
does not overlap with the 
Douglas platform 


Red-throated diver Yes – cable corridor overlaps 
with species foraging range 


No – assessment not 
required due to being 
assessed in the cable 
corridor displacement 
assessment 


No - species foraging range 
does not overlap with the 
Douglas platform 


Northern gannet No – assessment not required 
due to being assessed in Area 
of Project Physical Works 
displacement assessment  


Yes – species foraging 
range overlaps with Area of 
Project Physical Works 


Yes – species foraging 
range overlaps with the 
Douglas platform 


Great cormorant Yes – cable corridor overlaps 
with species foraging range 


No – assessment not 
required due to being 
assessed in the cable 
corridor displacement 
assessment 


No - species foraging range 
does not overlap with the 
Douglas platform 
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1.4.2 Seasonality 


The seasonal split in Bradbury et al. (2014) differed to the approach that was followed for generating densities 


from the Waggitt et al. (2020) data. Bradbury et al. (2014) split seasons into summer and winter, while the 


Waggitt et al. (2020) data used the breeding and non-breeding periods from Furness (2015) which different 


depending on species (Table 1.4). Bio-seasons used within the displacement assessment were defined 


according to the breeding, non-breeding and migratory periods (autumn and spring migration) based on 


Furness (2015) (Table 1.5). 


 


Table 1.4: Seasonal Definitions As The Basis For Assessment 


 Waggitt et al., 2020 Bradbury et al., 2014 


Species Breeding season Non-breeding season  Summer Winter 


Little tern n/a n/a April to September October to March 


Common tern n/a n/a April to September October to March 


Sandwich tern n/a n/a April to September October to March 


Manx shearwater April to August September to March n/a n/a 


Northern gannet March to September October to February n/a n/a 


Northern fulmar January to August September to December n/a n/a 


European storm-
petrel 


March to October November to February n/a n/a 


Common scoter n/a n/a April to September October to March 


Red-throated diver n/a n/a April to September October to March 


Little gull n/a n/a April to September October to March 


Cormorant n/a n/a April to September October to March 


 


Table 1.5: Seasonal Definitions As The Basis For Assessment (Based On Furness, 2015) 


Species Return migration Migration free 
Breeding season 


Post-breeding 
season 


Migration free Non-
breeding season 


Little tern April to May June July to September October to March 


Common tern April to May June to July August to September October to March 


Sandwich tern April to May June July to September October to March 


Manx shearwater March to May June to July August to October November to February 


Northern gannet December to March April to August September to November N/A 


Northern fulmar December to March April to August September to October November 


European storm-
petrel 


March to June July to October November to February N/A 


Common scoter N/A May to August N/A September to April 


Red-throated diver February to April May to August September to November December to January 


Little gull N/A April to July N/A August to March 


Cormorant February to April May to July August to October November to January 
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1.4.3 Abundance estimates 


As per the joint SNCB interim guidance (SCNBs, 2022), assessment of displacement impacts were conducted 


on the mean seasonal peak population estimates, calculated as the peak count for each species in each 


appropriate bio-season. Densities were extracted from Bradbury et al. (2014) and Waggitt et al. (2020) 


depending on species (Table 1.6). For both little tern and common tern, the data presented within Bradbury et 


al. (2014), indicated zero birds present within all study areas, however as both species have known colonies 


within connectivity of the Proposed Development, and are named as features of both the Liverpool Bay SPA 


and the Dee Estuary SPA, they are taken through on a qualitative assessment.  


For common scoter and red-throated diver, HiDef Aerial Surveying Limited (2023) data was used (see ,Volume 


3, appendix K1) whereby an aerial survey regime was conducted to inform a condition assessment of these 


features of the Liverpool Bay SPA. This survey regime was focussed on common scoter and red-throated diver 


as species typically found inshore and did not capture sufficient data for a robust assessment to be carried out 


on pelagic species using the wider Liverpool Bay area. In addition the densities of great cormorant and little 


gull were mapped in volume 3, appendix K1 and it was concluded that the nature of the HiDef surveys did not 


capture enough data to fully inform displacement assessment. Therefore, the HiDef Aerial Surveying Limited 


(2023) data source was only used to derive abundance estimates of red-throated diver and common scoter. A 


four-year mean peak density and abundance estimate was derived from a subset of the data intersecting with 


the cable corridor area plus 4km buffer (55% coverage) to give mean peak abundance estimates for the 


wintering bio-season for both species, and the return migration bio-season for red-throated diver only (Table 


1.7). Mean peak densities from HiDef (2023) data for common scoter (non-breeding) and red-throated diver 


(return migration and non-breeding) were taken from the mean peak abundance divided by the intersection 


area and are presented in Table 1.6. The four-year mean peak abundance was used in displacement analysis 


as a more accurate measure of the number of birds with the potential to be displaced as density is not uniform 


throughout the surveyed area and these species are found in higher densities closer to the shore. 


Waggitt et al. (2020) data was provided on a month-by-month basis (unlike Bradbury et al. (2014) that provided 


data by season) and so, density layers had to first be combined by season and averaged using the computer 


software QGIS and the ‘r.series’ function within the GRASS plugin. Peak abundances estimated across the 


Eni Development site and associated buffers (2 km and 4 km) were then calculated for each species. In 


accordance with SNCB (2022), displacement was estimated as affecting seabirds present both in flight and 


sitting on the water (whether foraging or loafing). 


 


Table 1.6: Peak Abundances (Birds Per km2) For Use In The Assessment For Each Bio-Season 


Species Cable corridor 
overlapping with 
relevant SPAs + 
2 km buffer peak 
abundance 


Cable corridor 
overlapping with 
relevant SPAs + 
4 km buffer peak 
abundance 


Area of Project 
Physical Works + 
2 km buffer peak 
abundance 


Douglas Platform 
+ 2 km buffer peak 
abundance 


Little tern 


Return migration No birds recorded N/A No birds recorded No birds recorded 


Breeding No birds recorded N/A No birds recorded No birds recorded 


Post-breeding 
migration 


No birds recorded N/A No birds recorded No birds recorded 


Non-breeding N/A N/A N/A N/A 


Common tern 


Return migration No birds recorded N/A No birds recorded No birds recorded 


Breeding No birds recorded N/A No birds recorded No birds recorded 


Post-breeding 
migration 


No birds recorded N/A No birds recorded No birds recorded 
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Species Cable corridor 
overlapping with 
relevant SPAs + 
2 km buffer peak 
abundance 


Cable corridor 
overlapping with 
relevant SPAs + 
4 km buffer peak 
abundance 


Area of Project 
Physical Works + 
2 km buffer peak 
abundance 


Douglas Platform 
+ 2 km buffer peak 
abundance 


Non-breeding N/A N/A N/A N/A 


Sandwich tern 


Return migration N/A N/A 38.5 No birds recorded 


Breeding N/A N/A 38.5 No birds recorded 


Post-breeding 
migration 


N/A N/A 38.5 No birds recorded 


Non-breeding N/A N/A N/A N/A 


Manx shearwater 


Return migration N/A N/A  0.5  0.5 


Breeding N/A N/A  4.4  4.3 


Post-breeding 
migration 


N/A N/A  0.5  0.5 


Non-breeding N/A N/A N/A N/A 


Northern gannet 


Return migration N/A N/A 10.5 9.2 


Breeding N/A N/A  15.7  13.8 


Post-breeding 
migration 


N/A N/A 10.5 9.2 


Northern fulmar 


Return migration N/A N/A 21.8 17.6 


Breeding N/A N/A 23.6 19.0 


Post-breeding 
migration 


N/A N/A 21.8 17.6 


Non-breeding N/A N/A N/A N/A 


European storm-petrel 


Return migration N/A N/A No birds recorded No birds recorded 


Breeding N/A N/A 0.1 0.1 


Post-breeding 
migration 


N/A N/A No birds recorded No birds recorded 


Common scoter 


Breeding N/A No birds recorded N/A N/A 


Non-breeding N/A 93.0* N/A N/A 


Red-throated diver 


Return migration N/A 1.1* N/A N/A 


Breeding N/A 0.1 N/A N/A 


Post-breeding 
migration 


N/A 0.8 N/A N/A 


Non-breeding N/A 1.0* N/A N/A 


Little gull 


Breeding No birds recorded N/A N/A N/A 


Non-breeding 0.3 N/A N/A N/A 


Great cormorant 
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Species Cable corridor 
overlapping with 
relevant SPAs + 
2 km buffer peak 
abundance 


Cable corridor 
overlapping with 
relevant SPAs + 
4 km buffer peak 
abundance 


Area of Project 
Physical Works + 
2 km buffer peak 
abundance 


Douglas Platform 
+ 2 km buffer peak 
abundance 


Return migration N/A N/A N/A N/A 


Breeding 1.6 N/A N/A N/A 


Post-breeding 
migration 


N/A N/A N/A N/A 


Non-breeding 1.2 N/A N/A  N/A 


*Common scoter (non-breeding) and red-throated diver (return migration and non-breeding) density estimate taken from mean peak abundance derived 
from HiDef (2023) survey area intersecting with cable corridor +4 km buffer. 


 


Table 1.7: Four-year Peak Abundance of Common Scoter and Red-throated Diver Within the Cable 
Corridor +4 km, Derived From HiDef (2023) Dataset 


Species Four-year mean peak abundance within cable corridor + 4 km buffer 


Common scoter 


Non-breeding 33,079 


Red-throated diver 


Return migration 407 


Non-breeding 344 


 


1.4.4 Regional populations 


Breeding population sizes are based on colony counts from the Seabird Monitoring Programme (SMP) online 


database (https://app.bto.org/seabirds/public/index.jsp) for all colonies within mean-maximum foraging range 


of each respective species (Woodward et al., 2019). One Apparently Occupied Nest (AON) was assumed to 


equal two breeding seabirds. 


All breeding sites (including Special Protection Area (SPA) and non-SPA sites) within the species-specific 


foraging ranges from the Area of Project Physical Works were identified. The location of the breeding sites 


were sourced from data.gov.uk (Seabird Nesting Counts (British Isles)). The latest colony counts were sourced 


from the SMP online database. In the SMP online database, the ‘Master Site’ can be made up of several sites 


along the coastline. Where ‘Master Site’ in the SMP were made up of several nesting sites (i.e. sub-colonies), 


a centroid was generated for each ‘Master Site’ to calculate the distance to the Eni Development Area. 


During the breeding season, in addition to seabirds associated with breeding colonies, there will be immature 


seabirds, juvenile seabirds and ’sabbatical‘ seabirds (mature seabirds not breeding in a given year) present 


within the region. Population counts therefore must be adjusted to account for these seabirds. It was assumed 


that all immature seabirds in the Biologically Defined Minimum Population Scales (BDMPS) population in the 


bio-season immediately before the breeding season (usually the return migration bio-season) return to 


breeding colonies. The total regional population within the breeding season is therefore the sum of breeding 


adults associated with nearby colonies plus the proportion of immature seabirds from the BDMPS return 


migration population. This is shown in Table 1.8. 


 



https://app.bto.org/seabirds/public/index.jsp





LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | ENVIRONMENTAL STATEMENT 


 


Offshore Ornithology Displacement Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 16 


Table 1.8: Calculation Of Regional Population During The Breeding/Summer Season 


Species Breeding/Summer  


population within  


mean-max  


foraging range  


(JNCC, 2023) 


BDMPS  


return  


migration  


population  


(Furness,  


2015) 


Proportion of  


juvenile and  


immature  


(Furness,  


2015) 


Juvenile  


and 


immature  


individuals 


Total  


regional  


breeding 
/summer 


population 


Little tern 324 1,602 0.261 418 742 


Common tern 766 64,659 0.401 25,941 26,707 


Sandwich tern N/A 10,761 0.386 4,159 4,159 


Manx 
shearwater 


246,664 1,580,895 0.456 720,888 967,552 


Northern gannet 153,370 661,888 0.447 295,863 449,233 


Northern fulmar 25,844 828,194 0.383 317,198 343,042 


European 
storm-petrel 


492 838,500 0.213 178,601 179,093 


Red-throated 
diver 


N/A 4,373 0.425 1,859 1,859 


Cormorant 294 9,602 0.539 5,177 5,471 


 


In the non-breeding season, seabirds are not constrained by colony location and can, depending on individual 


species, range widely within UK seas and beyond. Furness (2015) also provides population estimates for each 


species in each non-breeding bio-season in each BDMPS region. The zone of influence for seabird species 


where an assessment in the non-breeding season and migratory periods is deemed to be required is based 


on the ‘UK Western Waters’ populations defined by Furness (2015). In the absence of BDMPS population 


estimates in Furness (2015), a regional non-breeding population estimate for common scoter within the wider 


Liverpool Bay SPA is derived from a four-year peak population estimate in HiDef Aerial Surveying Limited 


(2023). Lawson et al. (2016) provides updated non-breeding population estimates for little gull within Liverpool 


Bay.  


All population estimates based on bio-season are provided in Table 1.9. Colour-coding has been used to define 


the main bio-seasons presented in Table 1.9. 


 


Table 1.9: Bio-Season Population Sizes Used Within The Assessment 


Species Return migration Breeding Post-breeding 
migration 


Non-breeding 


Little tern 1,602 742 1,602 N/A 


Common tern 64,659 26,707 64,659 N/A 


Sandwich tern 10,761 4,159 10,761 N/A 


Manx shearwater 1,580,895 967,552 1,580,895 N/A 


Northern gannet 661,888 449,233 545,954 N/A 


Northern fulmar 828,194 343,042 828,194 N/A 


European storm-petrel 838,500 179,093 838,500 N/A 


Common scoter N/A N/A N/A 141,801 


Red-throated diver* 4,373 1,859 4,373 1,657 
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Species Return migration Breeding Post-breeding 
migration 


Non-breeding 


Little gull N/A N/A N/A 319 


Cormorant N/A 5,471 N/A 9,602 


* UK Western waters plus Channel in migratory bio-seasons; NW England and Wales in winter bio-season 


 


1.4.5 Background mortality rates 


The displacement assessment assumes that all age classes are at risk of the possible impacts of the proposed 


development equally and as such the baseline mortality rate is a weighted average based on all age classes. 


Demographic rates for each species from Horswill and Robinson (2015) were entered into a matrix population 


model. The national-average productivity figure was used from Horswill and Robinson (2015). No information 


on European storm-petrel was available in Horswill and Robinson (2015) and so Deakin et al. (2022) was 


consulted. Productivity values were used to calculate the expected proportions in each age class. Each age 


class survival rate was multiplied by its proportion and the total for all ages summed to give the average survival 


rate for all ages. The average mortality rate was subsequently calculated by subtracting the survival rate from 


1. The demographic rates and the age class proportions, and average mortality rates calculated from them are 


presented in Table 1.10. 


 


Table 1.10: Demographic Rates And Population Age Ratios Calculated From Stable Population 
Models 


Species Parameter Age class (years)* Productivity Average 
mortality 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 Adult 


Little tern Survival 0.800 0.800 N/A 0.800 0.518 0.200 


Proportion in 
population 


0.316 0.276 0.408 N/A N/A 


Common 
tern 


Survival 0.441 0.441 0.850 N/A 
0.883 0.764 0.268 


Proportion in 
population 


0.235 0.104 0.046 0.615 N/A N/A 


Sandwich 
tern 


Survival 0.358 0.741 0.741 0.741 N/A 
0.898 0.702 0.333 


Proportion in 
population 


0.120 0.089 0.066 0.049 0.676 N/A N/A 


Manx 
shearwater 


Survival 0.870  0.870  0.870  0.870  0.870  0.870 0.697 0.131 


Proportion in 
population 


0.150 0.128 0.109 0.092 0.078 0.442 N/A N/A 


Northern 
gannet 


Survival 0.424 0.829 0.891 0.895 0.895 0.919 0.700 0.187 


Proportion in 
population 


0.191 0.081 0.067 0.059 0.053 0.549 N/A N/A 


Northern 
fulmar 


Survival 0.260 No data available 
0.936 0.419 0.181 


Proportion in 
population 


0.173 0.827 N/A N/A 


European 
storm-
petrel 


Survival 0.880 0.880 0.880 N/A 
0.830 0.800 0.142 


Proportion in 
population 


0.209 0.189 0.164 0.641 N/A N/A 


Common 
scoter 


Survival 0.749 0.749 N/A 
0.783 0.384 0.238 


Proportion in 
population 


0.352 0.264 0.384 N/A N/A 


Survival 0.600 0.620 0.840 0.686 0.233 
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Species Parameter Age class (years)* Productivity Average 
mortality 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 Adult 


Red-
throated 
diver 


Proportion in 
population 


0.196 0.118 N/A 
0.686 N/A N/A 


Little gull Survival 0.410 0.710 0.828 N/A 
0.828 0.543 0.157 


Proportion in 
population 


0.186 0.076 0.054 0.488 N/A N/A 


Cormorant Survival 0.540 0.540 N/A 
0.868 1.985 0.330 


Proportion in 
population 


0.393 0.212 0.395 N/A N/A 


* Where age class data equals N/A this is due to the species being fully adult by this age. 


 


1.4.6 Displacement and mortality rates 


As the displacement from static offshore structures such as oil platforms will be less than that caused by 


offshore wind farms, the suggested rates within the SNCB (2022) guidance note cannot be applied as those 


are the suggested displacement and mortality rates for offshore wind farms. The SNCB (2017) document 


states that the ‘Disturbance Susceptibility’ scores from ship and helicopter traffic in Bradbury et al. (2014) give 


a possible indication of the potential displacement levels that may be exhibited by species. Scores were 


assigned on a scale of 1 to 5 for almost all factors, where 5 was a strong anticipated negative impact. Without 


any additional evidence it is assumed that the scores give a crude, but useful, approximation of the levels of 


displacement that may be experienced by seabirds and can be used to inform the most likely range of 


displacement for a given species(Table 1.11). 


Additionally, scores of species-specific ‘Habitat Specialisation’ by Bradbury et al. (2014) have also been used 


to provide an indication of the relative scale of mortality arising from displacement for each species 


(Table 1.11). Scores were assigned on a scale of 1 to 5 for almost all factors, where 5 was a strong anticipated 


negative impact. Species considered less flexible in their habitat use, are likely to be more vulnerable to 


displacement from favoured habitats and therefore are given a higher possible mortality rate. A high score for 


specialisation would therefore be expected to indicate a higher level of potential mortality. The SNCBs (2022) 


guidance document states however that they do not advise a standardised translation of these scores across 


to mortality percentages within the matrix. Within the note, it is acknowledged that this information is useful, 


and should be used in conjunction with expert opinion, to aid in selecting the likely range of possible mortality 


impacts resulting from particular levels of displacement.  


It is considered that impacts relating to disturbance from the temporary presence of vessels during cable laying 


is highly unlikely to lead to impacts greater than those considered for the construction of an offshore structure. 


Based on this understanding it is considered appropriate that a mortality rate of 0.5 to 1% is used. In addition, 


the number of birds potentially displaced is calculated based on the potential total area occupied by cable 


laying vessels at any one time. These rates are still regarded precautionary for assessment of the displacement 


impacts, further backed up by the fact that cable laying is both temporally and spatially restricted to a very 


small area of sea at any one time.  


Displacement during the construction phase of the offshore structures is considered to be less than that 


experienced during the operational period. As a conservative approach, displacement caused by the 


operational phase of the Douglas platform is considered to be 50 to 100% due to permeant loss of foraging 


area. The possible displacement rates used in this assessment are outlined in Table 1.11. 
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Table 1.11: Displacement And Mortality Rates For Use In The Assessment During Construction And 
Operational Phase 


Species Disturbance 
susceptibility to ship 
and helicopter traffic 


Possible 
displacement rate 
(%) 


Habitat 
specialisation 


Possible mortality 
rate (%) 


Temporary displacement during the construction phase within the Area of Project Physical Work plus a 2 km buffer 


Sandwich tern 2 10 to 30 3 10 to 30 


Manx shearwater 1 0 to 10 1 1 to 5 


Northern gannet 2 10 to 30 1 1 to 5 


Northern fulmar 1 0 to 10 1 1 to 5 


European storm-
petrel 


1 0 to 10 1 1 to 5 


Permanent displacement during the operational phase within the Douglas platform plus 2 km buffer 


Sandwich tern N/A 50 to 100 3 30 to 50 


Manx shearwater N/A 50 to 100 1 1 to 10 


Northern gannet N/A 50 to 100 1 1 to 10 


Northern fulmar N/A 50 to 100 1 1 to 10 


European storm-
petrel 


N/A 50 to 100 1 1 to 10 


 


Following the SNCB (2022) advise, all displacement matrices are presented in full, with displacement and 


mortality levels presented for the full range of 0 to 100%. For mortality, the assessment is presented at 10% 


increments, as well as 1% increments from 0 to 5%, with cells highlighted in red to indicate the likely potential 


ranges within this complete range for each species. 


The degree of change predicted to occur at the population level for a species is further explored by comparing 


the predicted displacement mortality to the relevant 1% threshold of background mortality for each species. As 


such, each matrix in the following species-specific sections is shaded to indicate where the predicted 


displacement mortality surpasses the 1% threshold of background mortality of the relevant regional or national 


population for each species. 


1.4.7 Data Limitations 


The data within this report for all sensitive species are reliant upon baseline sources of Bradbury et al. (2014) 


and Waggitt et al. (2020) and HiDef Aerial Surveying Limited (2023). These data are considered to be the most 


reliable source for characterising the baseline environment for offshore ornithology. However, using these data 


to characterise the abundances for each species within individual bio-seasons is subject to interpretation, given 


variation in migratory movements between species and between years, the age classification of birds within 


each bio-season, connectivity to breeding colonies and other factors. Similarly, not all species were covered 


by each source and therefore for the case of little tern and common tern, there is no abundance estimate 


presented, however it is known that the area is used by both species. 
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1.5 Results 


1.5.1 Displacement from installation of cable  


1.5.1.1 Little tern 


Little tern is assessed to have a medium sensitivity to human disturbance at breeding colonies, although away 


from breeding grounds, sensitivity is considered to be low (Goodship and Furness, 2022). It has been stated 


that little terns can be followed at a moderate distance by a small boat without apparently causing significant 


disturbance (Perrow et al., 2011). As no known reported disturbance distance has been stated, a precautionary 


distance of 50m is considered appropriate for this species. Consequently, the area of impact from a single 


vessel at any one time could be up to 0.05 km2. During construction, there is potential for up to 12 vessels to 


be present within the area. On this basis a theoretical maximum area of disturbance of up to 0.6 km2 could 


occur. However, during construction vessel activity will be clustered around the area of cable laying and 


therefore the areas of potential disturbance from each vessel will overlap and the overall area of disturbance 


will be considerably smaller. 


According to Bradbury et al. (2014), no little terns were observed within the Proposed Development Area 


(Table 1.10). However, as the Dee Estuary and Liverpool Bay/Bae Lerpwl SPA support breeding little tern, 


with the coastal waters key foraging grounds for this species, it is appropriate to consider the potential 


temporary habitat loss due to cable laying activities, with a high percentage of habitat loss likely to cause 


increased mortality. 


As shown in volume 3, appendix K1, the little tern colony at Granant Dunes and at Point of Ayr have a total 


foraging range area of 73.35 km2. As stated within volume 3,  (appendix K1, part of the Proposed Development 


Area and Area of Project Physical Works overlaps with the foraging area, with an overlap of 8.6%. In order to 


incorporate the displacement resulting from cable laying and increased vessel activity, the potential impacts 


on little terns are taken into account within a radius of 0.6 km2. As a result, approximately 0.8% of the 73.35 


km² foraging area is considered to be affected at any one time. 


Breeding season 


A breeding season abundance of 5.9 little tern could be displaced from within the 0.8% affected area. When 


considering a mortality rate of 0.5 to 1%, this would result in approximately 0.03 to 0.06 little tern being subject 


to mortality. 


The breeding population estimate for little tern in the Liverpool Bay SPA is recorded as 742 individuals (Table 


1.9) and, using the average baseline mortality rate of 0.2 (Table 1.10), the natural predicted mortality in the 


winter bio-season is 148.4 individuals per annum. The addition of 0.03 to 0.06 mortalities would increase the 


mortality relative to the baseline mortality rate by 0.02 to 0.04%. 


In the breeding bio-season and assessed against the little tern population the predicted mortalities did not 


surpass a 1% baseline mortality threshold.  


1.5.1.2 Common Tern  


Common tern is assessed to have a medium to high sensitivity to human disturbance at breeding colonies, 


although away from breeding grounds, sensitivity is considered to be low (Goodship and Furness, 2022). 


Limited research has been dedicated to investigating the impact of vessel disturbances on common terns. 


However, the few studies that have been carried out indicate that the speed of the vessel has the most 


influence on the flight behaviour of common terns, rather than the presence of the vessel itself (Rodgers and 


Schwikert, 2002). Burger (1998) suggests that common tern are disturbed by vessels at a minimum distance 


of 100 m.  


Consequently, the area of impact from a single vessel at any one time could vary up to a maximum distance 


of 0.1 km2. During construction, there is potential for up to 12 vessels to be present within the area. On this 
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basis a theoretical maximum area of disturbance of up to 1.2 km2 could occur. However, during construction, 


vessel activity will be clustered around the area of cable laying and therefore the areas of potential 


disturbance from each vessel will overlap and the overall area of disturbance will be considerably smaller. 


According to Bradbury et al. (2014), no common tern were observed within the Proposed Development area 


(Table 1.10). However, as the Dee Estuary and Liverpool Bay/Bae Lerpwl SPA support breeding common tern, 


with the coastal waters key foraging grounds for this species, it is appropriate to consider the potential 


temporary habitat loss due to cable laying activities, with a high percentage of habitat loss likely to cause 


increased mortality. 


As shown in volume 3, appendix K1, the common tern colony have a total foraging range of 750.93 km2. As 


stated within volume 3, (appendix K1, part of the Proposed Development Area of Project Physical Works 


overlaps with the foraging area, with an overlap of 2.5%. In order to incorporate the displacement resulting 


from cable laying and increased vessel activity, the potential impacts on common terns are taken into account 


within a radius of 1.2 km2. As a result, approximately 0.16% of the 750.93 km² foraging area is considered to 


be affected. 


Breeding season 


A breeding season abundance of 42.7 common tern could be displaced from within the 0.16% affected area. 


When considering a mortality rate of 0.5 to 1%, this would result in approximately 0.21 to 0.42 little tern being 


subject to mortality. 


The breeding population estimate for little tern in the Liverpool Bay SPA is recorded as 26,707 individuals 


(Table 1.9) and, using the average baseline mortality rate of 0.268 (Table 1.10), the natural predicted mortality 


in the winter bio-season is 7157 individuals per annum. The addition of 0.21 to 0.42 mortalities would increase 


the mortality relative to the baseline mortality rate by 0.003 to 0.006%. 


In the breeding bio-season and assessed against the little tern population the predicted mortalities did not 


surpass a 1% baseline mortality threshold.  


1.5.1.3 Common Scoter 


Common scoter are considered to be highly sensitive to disturbance from vessels (Goodship and Furness 


2022). Reviews of the sensitivity of different seabird species to disturbance from vessels and helicopter traffic 


have assessed common scoter as having a relative high sensitivity from disturbance arising from vessels 


(Garthe and Hüppop 2004, Furness et al., 2013, Fliessbach et al., 2019). 


Studies undertaken indicate that common scoter may be displaced by vessel traffic at distances from between 


40 m and 3,200 m (Fliessbach et al., 2019). Consequently, the area of impact from a single vessel at any one 


time could vary from between 0.04 km2 to 3.2 km2 (based on the minimum and maximum reported disturbance 


distances). During construction, there is potential for up to 12 vessels to be present within the area. On this 


basis a theoretical maximum area of disturbance of up to 38.4 km2 could occur. However, during construction 


vessel activity will be clustered around the area of cable laying and therefore the areas of potential 


disturbance from each vessel will overlap and the overall area of disturbance will be considerably smaller . 


Non-breeding season 


A mean peak abundance of 33,080 common scoter were observed within the export cable plus 4 km buffer 


area, with the potential to be displaced in this zone. When considering a mortality rate of 0.5 to 1%, this would 


result in approximately 165.4 to 330.8 common scoter being subject to mortality. 


The four-year mean peak regional non-breeding population estimate for common scoter in the Liverpool Bay 


SPA is recorded as 141,801 individuals (Table 1.9) and, using the average baseline mortality rate of 0.238 


(Table 1.10), the natural predicted mortality in the winter bio-season is 33,749 individuals per annum. The 


addition of 165.4 to 330.8 mortalities would increase the mortality relative to the baseline mortality rate by 0.49 


to 0.98%. 
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In the non-breeding bio-season and assessed against the common scoter population the predicted mortalities 


did not surpass a 1% baseline mortality threshold. 


1.5.1.4 Red-throated diver 


Red-throated diver are recognised to be sensitive to disturbance from vessels (Goodship and Furness 2022). 


Reviews of the sensitivity of different seabird species to disturbance from vessels and helicopter traffic have 


assessed red-throated diver as having a relatively very high sensitivity from disturbance arising from vessels 


(Furness et al., 2013, Fliessbach et al., 2019). 


Studies undertaken indicate that red-throated diver may be displaced by vessel traffic at distances from 


between 250 m and 1,700 m and for flocks a median distance of 600 m (Fliessbach et al., 2019). Similar 


studies have reported up to 5% of individual red-throated divers and 15% of flocks were disturbed by vessels 


from between 800 and 1,000 m away, with the majority remaining within 600 m of a moving vessel. Up to 67% 


of all individual red-throated divers were not disturbed (i.e. fly away) until the vessel was within 200 m of them. 


The study also indicated that flocks of red-throated divers were more sensitive than individuals (Norman and 


Ellis 2005). 


Consequently, the area of impact from a single vessel at any one time therefore could vary from between 0.60 


km2 to 1.70 km2. During construction, there is potential for up to 12 vessels to be present within the area. On 


this basis a theoretical maximum area of disturbance of up to 20.4 km2 could occur. However, during 


construction vessel activity will be clustered around the area of cable laying and therefore the areas of 


potential disturbance from each vessel will overlap and the overall area of disturbance will be considerably 


smaller. 


Return migration 


A mean peak abundance of 407.2 red-throated diver was observed within the export cable plus 4 km buffer 


area in the return migration bio-season, with the potential to be displaced in this zone. When considering a 


mortality rate of 0.5 to 1.0%, this would result in approximately 2.04 to 4.07 red-throated diver being subject to 


mortality.  


The UK Western Waters plus Channel BDMPS population during the return migration is defined as 4,373 


individuals (Table 1.9) and, using the average baseline mortality rate of 0.233 (Table 1.10), the natural 


predicted mortality in the return migration bio-season is 1,019 individuals per annum. The addition of 2.04 to 


4.07 mortalities would increase baseline mortality by 0.2 to 0.4%. 


In the return migration bio-season and assessed against the defined red-throated diver population the 


predicted mortalities did not surpass a 1% baseline mortality threshold. 


Breeding season 


A peak density 0.099 birds per km2 was observed for red-throated diver within the export cable plus 4 km buffer 


area, meaning up to 2.02 birds could be displaced in this zone. When considering a mortality rate of 0.5 to 1%, 


this would result in approximately 0.010 to 0.020 red-throated diver being subject to mortality.  


The regional breeding population during the breeding period is defined as 1,859 individuals (Table 1.9) and, 


using the average baseline mortality rate of 0.233 (Table 1.10), the natural predicted mortality in the return 


migration bio-season is 433 individuals per annum. The addition of less than a single mortality would increase 


baseline mortality by 0.002 to 0.005%. 


In the breeding season bio-season and assessed against the defined red-throated diver population the 


predicted mortalities did not surpass a 1% baseline mortality threshold. 
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Post-breeding migration 


A peak density 0.821 birds per km2 was observed for red-throated diver within the export cable plus 4 km buffer 


area, meaning up to 16.75 birds could be displaced in this zone. When considering a mortality rate of 0.5 to 


1%, this would result in approximately 0.084 to 0.168 red-throated diver being subject to mortality.  


The UK Western Waters plus Channel BDMPS population during the post-breeding migration is defined as 


4,373 individuals (Table 1.9) and, using the average baseline mortality rate of 0.233 (Table 1.10), the natural 


predicted mortality in the post-breeding migration bio-season is 1,019 individuals per annum. The addition of 


less than a single mortality would increase baseline mortality by 0.008 to 0.016%. 


In the post-breeding bio-season and assessed against the defined red-throated diver population the predicted 


mortalities did not surpass a 1% baseline mortality threshold. 


Non-breeding season 


A mean peak abundance of 343.9 red-throated diver was observed within the export cable plus 4 km buffer 


area in the non-breeding bio-season, with the potential to be displaced in this zone. When considering a 


mortality rate of 0.5 to 1%, this would result in approximately 1.72 to 3.44 red-throated diver being subject to 


mortality. 


The NW England and Wales BDMPS population during the non-breeding season is defined as 1,657 


individuals (Table 1.9) and, using the average baseline mortality rate of 0.233 (Table 1.10), the natural 


predicted mortality in the non-breeding bio-season is 386 individuals per annum. The addition of 1.72 to 4.07 


mortalities would increase baseline mortality by 0.45 to 0.89%. 


In the non-breeding bio-season and assessed against the defined red-throated diver population the predicted 


mortalities did not surpass a 1% baseline mortality threshold. 


1.5.1.5 Little gull 


There is little evidence that little gull are sensitive to disturbance and displacement from airborne sound and 


presence of vessels and infrastructure (Goodship and Furness 2022). Reviews of the sensitivity of different 


seabird species to disturbance from vessels and helicopter traffic have not assessed little gull although 


generally gulls are considered not to be sensitive to disturbance or displacement by the physical presence of 


vessels and that is predicted to be the case for little gull (Furness et al., 2013). Studies on gull species that 


have been undertaken indicate that gulls may be displaced by vessel traffic at distance from between 250m to 


500m (Fliessbach et al., 2019). 


Consequently, the area of impact from a single vessel at any one time therefore could vary from between 


0.24 km2 to 0.50 km2. During construction, there is potential for up to 12 vessels to be present within the area. 


On this basis a theoretical maximum area of disturbance of up to 6 km2 could occur. However, during 


construction vessel activity will be clustered around the area of cable laying and therefore the areas of 


potential disturbance from each vessel will overlap and the overall area of disturbance will be considerably 


smaller. 


Non-breeding season 


A peak density 0.328 birds per km2 was observed for little gull within the export cable plus 2 km buffer area, 


meaning up to 1.97 birds could be displaced in this zone. When considering a mortality rate of 0.5 to 1%, this 


would result in approximately 0.010 to 0.020 little gull being subject to mortality. 


The population during the non-breeding season is defined as 319 individuals (Table 1.9) and, using the 


average baseline mortality rate of 0.157 (Table 1.10), the natural predicted mortality in the non-breeding bio-


season is 50 individuals per annum. The addition of less than a single mortality would increase baseline 


mortality by 0.020 to 0.040%. 
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In the breeding bio-season and assessed against the defined little gull population the predicted mortalities did 


not surpass a 1% baseline mortality threshold. 


1.5.1.6 Great cormorant 


Great cormorant can vary in their response to the presence of vessels, with reports stating that they typically 


fly away when the vessel is present, however recent studies indicate that they may be becoming habituated 


to the presence of vessels, with avoidance less severe than originally thought. 


Studies undertaken indicate that great cormorant may be displaced by vessel traffic at distances from between 


30 m and 1,500m (Fliessbach et al., 2019). Consequently, the area of impact from a single vessel at any one 


time could vary from between 0.030 km2 to 1.5 km2 (based on the minimum and maximum reported disturbance 


distances). During construction, there is potential for up to 12 vessels to be present within the area. On this 


basis a theoretical maximum area of disturbance of up to 18 km2 could occur. However, during construction 


vessel activity will be clustered around the area of cable laying and therefore the areas of potential 


disturbance from each vessel will overlap and the overall area of disturbance will be considerably smaller . 


Breeding season 


A peak density 1.66 birds per km2 was observed for great cormorant within the export cable plus 2 km buffer 


area, meaning up to 29.88 birds could be displaced in this zone. When considering a mortality rate of 0.5 to 


1%, this would result in approximately 0.149 to 0.299 great cormorant being subject to mortality. 


The population during the non-breeding season is defined as 9,602 individuals (Table 1.9) and, using the 


average baseline mortality rate of 0.333 (Table 1.10), the natural predicted mortality in the breeding bio-season 


is 3,197 individuals per annum. The addition of less than a single mortality would increase baseline mortality 


by 0.004 to 0.008%. 


In the non-breeding bio-season and assessed against the defined great cormorant population the predicted 


mortalities did not surpass a 1% baseline mortality threshold 


Non-breeding season 


A peak density 1.17 birds per km2 was observed for great cormorant within the export cable plus 2 km buffer 


area, meaning up to 21.06 birds could be displaced in this zone. When considering a mortality rate of 0.5 to 


1%, this would result in approximately 0.105 to 0.21 great cormorant being subject to mortality. 


The population during the non-breeding season is defined as 5,471 individuals (Table 1.9) and, using the 


average baseline mortality rate of 0.333 (Table 1.10), the natural predicted mortality in the breeding bio-season 


is 1,82 individuals per annum. The addition of less than a single mortality would increase baseline mortality by 


0.02 to 0.04%. 


In the non-breeding bio-season and assessed against the defined little gull population the predicted mortalities 


did not surpass a 1% baseline mortality threshold 


1.5.2 Temporary displacement from construction and 
decommissioning of offshore structures 


Disturbance and subsequent displacement of seabirds during the construction phase can also occur due to 


vessel traffic, construction noise and piling activities occurring within the site. These activities may displace 


individuals that would normally reside within and around the Area of Project Physical Works. 


Decommissioning activities within the Area of Project Physical Works are equal to or less than those carried 


out during the construction phase. Therefore, for the purpose of this assessment it is assumed that the impacts 


are likely to be similar. 
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1.5.2.1 Sandwich tern 


For all seasons combined, the annual predicted mortality rate for sandwich tern resulting from displacement 


during the construction and decommissioning phases was estimated to be between 6 to 30 individuals (Table 


1.12). Using the largest BDMPS of 10,761 individuals (Table 1.9) and, using the average baseline mortality 


rate of 0.333 (Table 1.10), the background predicted mortality across all seasons is 3,583. The addition of 6 


to 30 mortalities would increase the baseline mortality rate by 0.167 to 0.837%. Table 1.12 further breaks this 


down into relevant bio-seasons, with displacement matrices presented in Table 1.13 to Table 1.15. 


It is predicted that any disturbance or displacement impacts arising from the construction activities could occur 


over a relatively wide area but will be temporary, with sandwich tern abundance returning to pre-construction 


levels once the temporary disturbance caused by the vessels stops. Evidence shows that displacement is 


temporary and that birds that are displaced will be able to relocate to other locations close by and return shortly 


after construction activities cease. It is therefore likely the increase in baseline mortality shown in Table 1.12 


is overestimated.  


 


Table 1.12: Sandwich Tern Bio-Season Displacement Estimates For The Proposed Development Area 
And Area Of Project Physical Works Plus 2 km Buffer During Construction And 
Decommissioning 


Bio-season Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of 
sandwich tern 
subject to mortality 
(indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 38.5 10,761 3,583 2 to 10 0.056 to 0.279 


Breeding 38.5 4,159 1,385 2 to 10 0.144 to 0.722 


Autumn migration 38.5 10,761 3,583 2 to 10 0.056 to 0.279 


Annual (BDMPS) 115.5 10,761 3,583 6 to 30 0.167 to 0.837 


 


Table 1.13: Predicted Sandwich Tern Mortality For The Area Of Project Physical Works Plus 2 km 
Buffer During Spring Migration (Construction And Decommissioning) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 1 1 2 2 2 3 3 3 4 


20% 0 0 0 1 2 2 3 4 5 5 6 7 8 


30% 0 0 1 1 2 3 5 6 7 8 9 10 12 


40% 0 0 1 2 3 5 6 8 9 11 12 14 15 


50% 0 0 1 2 4 6 8 10 12 13 15 17 19 


60% 0 0 1 2 5 7 9 12 14 16 18 21 23 


70% 0 1 1 3 5 8 11 13 16 19 22 24 27 


80% 0 1 2 3 6 9 12 15 18 22 25 28 31 


90% 0 1 2 3 7 10 14 17 21 24 28 31 35 


100% 0 1 2 4 8 12 15 19 23 27 31 35 39 
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Table 1.14: Predicted sandwich tern mortality for the Proposed Development Area and Area of 
Project Physical Works plus 2 km buffer during the Breeding Season (construction and 
decommissioning) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 1 1 2 2 2 3 3 3 4 


20% 0 0 0 1 2 2 3 4 5 5 6 7 8 


30% 0 0 1 1 2 3 5 6 7 8 9 10 12 


40% 0 0 1 2 3 5 6 8 9 11 12 14 15 


50% 0 0 1 2 4 6 8 10 12 13 15 17 19 


60% 0 0 1 2 5 7 9 12 14 16 18 21 23 


70% 0 1 1 3 5 8 11 13 16 19 22 24 27 


80% 0 1 2 3 6 9 12 15 18 22 25 28 31 


90% 0 1 2 3 7 10 14 17 21 24 28 31 35 


100% 0 1 2 4 8 12 15 19 23 27 31 35 39 


 


Table 1.15: Predicted Sandwich Tern Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration 
(Construction And Decommissioning) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 1 1 2 2 2 3 3 3 4 


20% 0 0 0 1 2 2 3 4 5 5 6 7 8 


30% 0 0 1 1 2 3 5 6 7 8 9 10 12 


40% 0 0 1 2 3 5 6 8 9 11 12 14 15 


50% 0 0 1 2 4 6 8 10 12 13 15 17 19 


60% 0 0 1 2 5 7 9 12 14 16 18 21 23 


70% 0 1 1 3 5 8 11 13 16 19 22 24 27 


80% 0 1 2 3 6 9 12 15 18 22 25 28 31 


90% 0 1 2 3 7 10 14 17 21 24 28 31 35 


100% 0 1 2 4 8 12 15 19 23 27 31 35 39 


 


In all bio-seasons and assessed against the defined sandwich tern populations (10,761 in return migration, 


4,159 in the breeding season and 10,761 individuals in the post-breeding migration respectively) the predicted 


mortalities did not surpass a 1% baseline mortality threshold during the construction and decommissioning 


phases (highlighted yellow cells within each displacement matrix indicates if mortality exceeds 1%). 


1.5.2.2 Manx shearwater 


For all seasons combined, the annual predicted mortality rate for Manx shearwater resulting from displacement 


during the construction and decommissioning phases was estimated to be zero individuals (Table 1.16). Using 


the largest BDMPS of 1,580,895 individuals (Table 1.9) and, using the average baseline mortality rate of 0.131 


(Table 1.10), the background predicted mortality across all seasons is 207,097. The addition of zero mortalities 


would increase the baseline mortality rate by 0.000%. Table 1.16 further breaks this down into relevant bio-


seasons, with displacement matrices presented in Table 1.17 to Table 1.19. 
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Table 1.16: Manx Shearwater Bio-Season Displacement Estimates For The Proposed Development 
Area And Area Of Project Physical Works Plus 2 km Buffer During Construction And 
Decommissioning 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 0.5 1,580,895 207,097 0 to 0 0.000 to 0.000 


Breeding 4 967,552 126,749 0 to 0 0.000 to 0.000 


Autumn 
migration 


0.5 1,580,895 207,097 0 to 0 0.000 to 0.000 


Annual 
(BDMPS) 


5 1,580,895 207,097 0 to 0 0.000 to 0.000 


 


Table 1.17: Predicted Manx Shearwater Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During Spring Migration (Construction And 
Decommissioning) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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   1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 1 
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Table 1.18: Predicted Manx Shearwater Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Construction And 
Decommissioning) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 1 1 1 1 1 


30% 0 0 0 0 0 0 1 1 1 1 1 1 1 


40% 0 0 0 0 0 1 1 1 1 1 1 2 2 


50% 0 0 0 0 0 1 1 1 1 2 2 2 2 


60% 0 0 0 0 1 1 1 1 2 2 2 2 3 


70% 0 0 0 0 1 1 1 2 2 2 2 3 3 


80% 0 0 0 0 1 1 1 2 2 2 3 3 4 


90% 0 0 0 0 1 1 2 2 2 3 3 4 4 


100% 0 0 0 0 1 1 2 2 3 3 4 4 4 


 


Table 1.19: Predicted Manx Shearwater Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration 
(Construction And Decommissioning) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 1 


 


In all bio-seasons and assessed against the defined manx shearwater populations (1,580,895 in return 


migration, 967,552 in the breeding season and 1,580,895 individuals in the post-breeding migration 


respectively) the predicted mortalities did not surpass a 1% baseline mortality threshold during the construction 


and decommissioning phases (highlighted yellow cells within each displacement matrix indicates if mortality 


exceeds 1%). 


1.5.2.3 Northern gannet 


For all seasons combined, the annual predicted mortality rate for northern gannet resulting from displacement 


during the construction and decommissioning phases was estimated to be between zero and one individuals 


(Table 1.20). Using the largest BDMPS of 661,888 individuals (Table 1.9) and, using the average baseline 


mortality rate of 0.187 (Table 1.10), the background predicted mortality across all seasons is 123,773. The 


addition of zero to one mortalities would increase the baseline mortality rate by 0.000 to 0.001%.  
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Table 1.20 further breaks this down into relevant bio-seasons, with displacement matrices presented in Table 


1.21 to Table 1.23. 


 


Table 1.20: Northern Gannet Bio-Season Displacement Estimates For The Proposed Development 
Area And Area Of Project Physical Works Plus 2 km Buffer During Construction And 
Decommissioning 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 10.5 661,888 123,773 0 to 0 0.000 to 0.000 


Breeding 15.7 449,233 84,007 0 to 0 0.000 to 0.000 


Autumn migration 10.5 545,954 102,093 0 to 0 0.000 to 0.000 


Annual (BDMPS) 36.7 661,888 123,773 0 to 1 0.000 to 0.001 


 


Table 1.21: Predicted Northern Gannet Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During Spring Migration (Construction And 
Decommissioning) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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   1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 1 1 1 1 1 1 


20% 0 0 0 0 0 1 1 1 1 1 2 2 2 


30% 0 0 0 0 1 1 1 2 2 2 3 3 3 


40% 0 0 0 0 1 1 2 2 3 3 3 4 4 


50% 0 0 0 1 1 2 2 3 3 4 4 5 5 


60% 0 0 0 1 1 2 3 3 4 4 5 6 6 


70% 0 0 0 1 1 2 3 4 4 5 6 7 7 


80% 0 0 0 1 2 3 3 4 5 6 7 8 8 


90% 0 0 0 1 2 3 4 5 6 7 8 9 9 


100% 0 0 1 1 2 3 4 5 6 7 8 9 11 
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Table 1.22: Predicted Northern Gannet Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Construction And 
Decommissioning) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 1 1 1 1 1 1 2 


20% 0 0 0 0 1 1 1 2 2 2 3 3 3 


30% 0 0 0 0 1 1 2 2 3 3 4 4 5 


40% 0 0 0 1 1 2 3 3 4 4 5 6 6 


50% 0 0 0 1 2 2 3 4 5 5 6 7 8 


60% 0 0 0 1 2 3 4 5 6 7 8 8 9 


70% 0 0 1 1 2 3 4 5 7 8 9 10 11 


80% 0 0 1 1 3 4 5 6 8 9 10 11 13 


90% 0 0 1 1 3 4 6 7 8 10 11 13 14 


100% 0 0 1 2 3 5 6 8 9 11 13 14 16 


 


Table 1.23: Predicted Northern Gannet Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration 
(Construction And Decommissioning) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 1 1 1 1 1 1 


20% 0 0 0 0 0 1 1 1 1 1 2 2 2 


30% 0 0 0 0 1 1 1 2 2 2 3 3 3 


40% 0 0 0 0 1 1 2 2 3 3 3 4 4 


50% 0 0 0 1 1 2 2 3 3 4 4 5 5 


60% 0 0 0 1 1 2 3 3 4 4 5 6 6 


70% 0 0 0 1 1 2 3 4 4 5 6 7 7 


80% 0 0 0 1 2 3 3 4 5 6 7 8 8 


90% 0 0 0 1 2 3 4 5 6 7 8 9 9 


100% 0 0 1 1 2 3 4 5 6 7 8 9 11 


 


In all bio-seasons and assessed against the defined northern gannet populations (661,888 in return migration, 


449,233 in the breeding season and 545,954 individuals in the post-breeding migration respectively) the 


predicted mortalities did not surpass a 1% baseline mortality threshold during the construction and 


decommissioning phases (highlighted yellow cells within each displacement matrix indicates if mortality 


exceeds 1%). 


1.5.2.4 Northern fulmar 


For all seasons combined, the annual predicted mortality rate for northern fulmar resulting from displacement 


during the construction and decommissioning phases was estimated to be between zero and one individuals 


(Table 1.24). Using the largest BDMPS of 661,888 individuals (Table 1.9) and, using the average baseline 


mortality rate of 0.181 (Table 1.10), the background predicted mortality across all seasons is 149,903. The 


addition of zero to one mortalities would increase the baseline mortality rate by 0.000 to 0.001%. Table 1.24 
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further breaks this down into relevant bio-seasons, with displacement matrices presented in Table 1.25 to 


Table 1.27. 


 


Table 1.24: Northern Gannet Bio-Season Displacement Estimates For The Proposed Development 
Area And Area Of Project Physical Works Plus 2 km Buffer During Construction And 
Decommissioning 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 2km 
buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 21.8 828,194 149,903 0 0.000  


Breeding 23.6 343,042 62,091 0 0.000  


Autumn migration 21.8 828,194 149,903 0 0.000  


Annual (BDMPS) 67.2 828,194 149,903 0 to 1 0.000 to 0.001 


 


Table 1.25: Predicted Northern Fulmar Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During Spring Migration (Construction And 
Decommissioning) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 1 1 1 1 2 2 2 2 


20% 0 0 0 0 1 1 2 2 3 3 3 4 4 


30% 0 0 0 1 1 2 3 3 4 5 5 6 7 


40% 0 0 0 1 2 3 3 4 5 6 7 8 9 


50% 0 0 1 1 2 3 4 5 7 8 9 10 11 


60% 0 0 1 1 3 4 5 7 8 9 10 12 13 


70% 0 0 1 2 3 5 6 8 9 11 12 14 15 


80% 0 0 1 2 3 5 7 9 10 12 14 16 17 


90% 0 0 1 2 4 6 8 10 12 14 16 18 20 


100% 0 0 1 2 4 7 9 11 13 15 17 20 22 
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Table 1.26: Predicted Northern Fulmar Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Construction And 
Decommissioning) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 1 1 1 1 2 2 2 2 


20% 0 0 0 0 1 1 2 2 3 3 4 4 5 


30% 0 0 0 1 1 2 3 4 4 5 6 6 7 


40% 0 0 0 1 2 3 4 5 6 7 8 8 9 


50% 0 0 1 1 2 4 5 6 7 8 9 11 12 


60% 0 0 1 1 3 4 6 7 8 10 11 13 14 


70% 0 0 1 2 3 5 7 8 10 12 13 15 17 


80% 0 0 1 2 4 6 8 9 11 13 15 17 19 


90% 0 0 1 2 4 6 8 11 13 15 17 19 21 


100% 0 0 1 2 5 7 9 12 14 17 19 21 24 


 


Table 1.27: Predicted Northern Fulmar Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration 
(Construction And Decommissioning) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 1 1 1 1 2 2 2 2 


20% 0 0 0 0 1 1 2 2 3 3 3 4 4 


30% 0 0 0 1 1 2 3 3 4 5 5 6 7 


40% 0 0 0 1 2 3 3 4 5 6 7 8 9 


50% 0 0 1 1 2 3 4 5 7 8 9 10 11 


60% 0 0 1 1 3 4 5 7 8 9 10 12 13 


70% 0 0 1 2 3 5 6 8 9 11 12 14 15 


80% 0 0 1 2 3 5 7 9 10 12 14 16 17 


90% 0 0 1 2 4 6 8 10 12 14 16 18 20 


100% 0 0 1 2 4 7 9 11 13 15 17 20 22 


 


In all bio-seasons and assessed against the defined northern fulmar populations (828,194 in return migration, 


343,042 in the breeding season and 828,194 individuals in the post-breeding migration respectively) the 


predicted mortalities did not surpass a 1% baseline mortality threshold during the construction and 


decommissioning phases (highlighted yellow cells within each displacement matrix indicates if mortality 


exceeds 1%). 


1.5.2.5 European Storm-petrel 


For all seasons combined, the annual predicted mortality rate for European storm-petrel resulting from 


displacement during the construction and decommissioning phases was estimated to be between zero 


individuals (Table 1.28). Using the largest BDMPS of 834,500 individuals (Table 1.9) and, using the average 


baseline mortality rate of 0.142 (Table 1.10), the background predicted mortality across all seasons is 118,499. 


The addition of zero mortalities would increase the baseline mortality rate by 0.000%.  
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Table 1.28 further breaks this down into relevant bio-seasons, with displacement matrices presented in Table 


1.29 to Table 1.31. 


 


Table 1.28: European Storm-Petrel Bio-Season Displacement Estimates For The Proposed 
Development Area And Area Of Project Physical Works Plus 2 km Buffer During 
Construction And Decommissioning 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 0 834,500 118,499 0 0.000  


Breeding 0.1 179,093 25,431 0 0.000  


Autumn migration 0 834,500 118,499 0 0.000  


Annual (BDMPS) 0.1 834,500 118,499 0  0.000  


 


Table 1.29: Predicted European Storm-Petrel Mortality For The Proposed Development Area And 
Area Of Project Physical Works Plus 2 km Buffer During Spring Migration (Construction 
And Decommissioning) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 1.30: Predicted Northern Fulmar Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Construction And 
Decommissioning) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 


 


Table 1.31: Predicted European Storm-Petrel Mortality For The Proposed Development Area And 
Area Of Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration 
(Construction And Decommissioning) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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   1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 


 


In all bio-seasons and assessed against the defined European storm-petrel populations (838,500 in return 


migration, 179,093 in the breeding season and 838,500 individuals in the post-breeding migration respectively) 


the predicted mortalities did not surpass a 1% baseline mortality threshold during the construction and 


decommissioning phases (highlighted yellow cells within each displacement matrix indicates if mortality 


exceeds 1%). 


1.5.3 Permanent displacement from operation of Douglas platform  


Although most studies have documented attraction effects of offshore platforms in both seabirds and landbirds, 


the presence of platforms can also displace birds from otherwise suitable foraging habitat (Ronconi et al., 


2015). In some studies, it has been shown that shearwaters, storm-petrels, and Northern fulmar occurred in 


lower densities close to offshore platforms compared to regions 10–50 km away from (AMEC, 2011). With the 


lack of known consequences and rates at which birds avoid offshore structures, it is assumed therefore that 


for certain species, complete avoidance of the offshore platform occurs.  
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1.5.3.1 Sandwich tern 


For all seasons combined, the annual predicted mortality rate for sandwich tern resulting from displacement 


during the operation and maintenance phases was estimated to be zero (Table 1.32). Using the largest 


BDMPS of 10,761 individuals (Table 1.9) and, using the average baseline mortality rate of 0.333 (Table 1.10), 


the background predicted mortality across all seasons is 3,583. The addition of zero mortalities would increase 


the baseline mortality rate by 0.000%.  


Table 1.32 further breaks this down into relevant bio-seasons, with displacement matrices presented in Table 


1.33 to Table 1.35. 


 


Table 1.32:  Sandwich Tern Bio-Season Displacement Estimates For The Proposed Development 
Area And Area Of Project Physical Works Plus 2 km Buffer During Operation And 
Maintenance 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 0 10,761 3,583 0 0.000 


Breeding 0 4,159 1,385 0 0.000 


Autumn migration 0 10,761 3,583 0 0.000 


Annual (BDMPS) 0 10,761 3,583 0 0.000 


 


Table 1.33: Predicted Sandwich Tern Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During Spring Migration (Operation And 
Maintenance) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 1.34: Predicted Sandwich Tern Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Operation And 
Maintenance) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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   1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 


 


Table 1.35: Predicted Sandwich Tern Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration (Operation 
And Maintenance) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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   1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 


 


In all bio-seasons and assessed against the defined sandwich tern populations (10,761 in return migration, 


4,159 in the breeding season and 10,761 individuals in the post-breeding migration respectively) the predicted 


mortalities did not surpass a 1% baseline mortality threshold during operation and maintenance phases 


(highlighted yellow cells within each displacement matrix indicates if mortality exceeds 1%). 


1.5.3.2 Manx shearwater 


For all seasons combined, the annual predicted mortality rate for Manx shearwater resulting from displacement 


during the operation and maintenance was estimated to be zero individuals (Table 1.36). Using the largest 


BDMPS of 1,580,895 individuals (Table 1.9) and, using the average baseline mortality rate of 0.131 (Table 


1.10), the background predicted mortality across all seasons is 207,097. The addition of zero mortalities would 


increase the baseline mortality rate by 0.000%. Table 1.36 further breaks this down into relevant bio-seasons, 


with displacement matrices presented in Table 1.37 to Table 1.39. 
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Table 1.36: Manx Shearwater Bio-Season Displacement Estimates For The Proposed Development 
Area And Area Of Project Physical Works Plus 2 km Buffer During Operation And 
Maintenance 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 0.5 1,580,895 207,097 0 to 0 0.000 to 0.000 


Breeding 4 967,552 126,749 0 to 0 0.000 to 0.000 


Autumn migration 0.5 1,580,895 207,097 0 to 0 0.000 to 0.000 


Annual (BDMPS) 5 1,580,895 207,097 0 to 0 0.000 to 0.000 


 


Table 1.37: Predicted Manx Shearwater Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During Spring Migration (Operation And 
Maintenance) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 1 
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Table 1.38: Predicted Manx Shearwater Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Operation And 
Maintenance) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 1 1 1 1 1 


30% 0 0 0 0 0 0 1 1 1 1 1 1 1 


40% 0 0 0 0 0 1 1 1 1 1 1 2 2 


50% 0 0 0 0 0 1 1 1 1 2 2 2 2 


60% 0 0 0 0 1 1 1 1 2 2 2 2 3 


70% 0 0 0 0 1 1 1 2 2 2 2 3 3 


80% 0 0 0 0 1 1 1 2 2 2 3 3 4 


90% 0 0 0 0 1 1 2 2 2 3 3 4 4 


100% 0 0 0 0 1 1 2 2 3 3 4 4 4 


 


Table 1.39: Predicted Manx Shearwater Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration (Operation 
And Maintenance) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 1 


 


In all bio-seasons and assessed against the defined manx shearwater populations (1,580,895 in return 


migration, 967,552 in the breeding season and 1,580,895 individuals in the post-breeding migration 


respectively) the predicted mortalities did not surpass a 1% baseline mortality threshold during operation and 


maintenance (highlighted yellow cells within each displacement matrix indicates if mortality exceeds 1%). 


1.5.3.3 Northern gannet 


For all seasons combined, the annual predicted mortality rate for northern gannet resulting from displacement 


during the maintenance and operation phases was estimated to be between zero and three individuals (Table 


1.40). Using the largest BDMPS of 661,888 individuals (Table 1.9) and, using the average baseline mortality 


rate of 0.187 (Table 1.10), the background predicted mortality across all seasons is 123,773. The addition of 


zero to three mortalities would increase the baseline mortality rate by 0.000 to 0.002%. Table 1.40 further 


breaks this down into relevant bio-seasons, with displacement matrices presented in Table 1.41 to Table 1.43. 
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Table 1.40:  Northern Gannet Bio-Season Displacement Estimates For The Proposed Development 
Area And Area Of Project Physical Works Plus 2 km Buffer During Operation And 
Maintenance 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 9.2 661,888 123,773 0 to 1 0.000 to 0.001 


Breeding 13.8 449,233 84,007 0 to 1 0.000 to 0.001 


Autumn migration 9.2 545,954 102,093 0 to 1 0.000 to 0.001 


Annual (BDMPS) 32.2 661,888 123,773 0 to 3 0.000 to 0.002 


 


Table 1.41: Predicted Northern Gannet Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During Spring Migration (Operation And 
Maintenance) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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   1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 1 1 1 1 1 


20% 0 0 0 0 0 1 1 1 1 1 1 2 2 


30% 0 0 0 0 1 1 1 1 2 2 2 2 3 


40% 0 0 0 0 1 1 1 2 2 3 3 3 4 


50% 0 0 0 0 1 1 2 2 3 3 4 4 5 


60% 0 0 0 1 1 2 2 3 3 4 4 5 6 


70% 0 0 0 1 1 2 3 3 4 5 5 6 6 


80% 0 0 0 1 1 2 3 4 4 5 6 7 7 


90% 0 0 0 1 2 2 3 4 5 6 7 7 8 


100% 0 0 0 1 2 3 4 5 6 6 7 8 9 
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Table 1.42: Predicted Northern Gannet Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Operation And 
Maintenance) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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10% 0 0 0 0 0 0 1 1 1 1 1 1 1 


20% 0 0 0 0 1 1 1 1 2 2 2 2 3 


30% 0 0 0 0 1 1 2 2 2 3 3 4 4 


40% 0 0 0 1 1 2 2 3 3 4 4 5 6 


50% 0 0 0 1 1 2 3 3 4 5 6 6 7 


60% 0 0 0 1 2 2 3 4 5 6 7 7 8 


70% 0 0 0 1 2 3 4 5 6 7 8 9 10 


80% 0 0 1 1 2 3 4 6 7 8 9 10 11 


90% 0 0 1 1 2 4 5 6 7 9 10 11 12 


100% 0 0 1 1 3 4 6 7 8 10 11 12 14 


 


Table 1.43: Predicted Northern Gannet Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration (Operation 
And Maintenance) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 1 1 1 1 1 


20% 0 0 0 0 0 1 1 1 1 1 1 2 2 


30% 0 0 0 0 1 1 1 1 2 2 2 2 3 


40% 0 0 0 0 1 1 1 2 2 3 3 3 4 


50% 0 0 0 0 1 1 2 2 3 3 4 4 5 


60% 0 0 0 1 1 2 2 3 3 4 4 5 6 


70% 0 0 0 1 1 2 3 3 4 5 5 6 6 


80% 0 0 0 1 1 2 3 4 4 5 6 7 7 


90% 0 0 0 1 2 2 3 4 5 6 7 7 8 


100% 0 0 0 1 2 3 4 5 6 6 7 8 9 


 


In all bio-seasons and assessed against the defined northern gannet populations (661,888 in return migration, 


449,233 in the breeding season and 545,954 individuals in the post-breeding migration respectively) the 


predicted mortalities did not surpass a 1% baseline mortality threshold during operation and maintenance 


(highlighted yellow cells within each displacement matrix indicates if mortality exceeds 1%). 


1.5.3.4 Northern fulmar 


For all seasons combined, the annual predicted mortality rate for northern fulmar resulting from displacement 


during the construction and decommissioning phases was estimated to be between zero and five individuals 


(Table 1.44). Using the largest BDMPS of 661,888 individuals (Table 1.9) and, using the average baseline 


mortality rate of 0.181 (Table 1.10), the background predicted mortality across all seasons is 149,903. The 


addition of zero to five mortalities would increase the baseline mortality rate by 0.000 to 0.003%. Table 1.44 


further breaks this down into relevant bio-seasons, with displacement matrices presented in Table 1.45 to 


Table 1.47. 
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Table 1.44: Northern Gannet Bio-Season Displacement Estimates For The Proposed Development 
Area And Area Of Project Physical Works Plus 2 km Buffer During Operation And 
Maintenance 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 17.6 828,194 149,903 0 to 2 0.000 to 0.001 


Breeding 19.0 343,042 62,091 0 to 2 0.000 to 0.003 


Autumn migration 17.6 828,194 149,903 0 to 2 0.000 to 0.001 


Annual (BDMPS) 54.2 828,194 149,903 0 to 5 0.000 to 0.003 


 


Table 1.45: Predicted Northern Fulmar Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During Spring Migration (Operation And 
Maintenance) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 1 1 1 1 1 1 2 2 


20% 0 0 0 0 1 1 1 2 2 2 3 3 4 


30% 0 0 0 1 1 2 2 3 3 4 4 5 5 


40% 0 0 0 1 1 2 3 4 4 5 6 6 7 


50% 0 0 0 1 2 3 4 4 5 6 7 8 9 


60% 0 0 1 1 2 3 4 5 6 7 8 10 11 


70% 0 0 1 1 2 4 5 6 7 9 10 11 12 


80% 0 0 1 1 3 4 6 7 8 10 11 13 14 


90% 0 0 1 2 3 5 6 8 10 11 13 14 16 


100% 0 0 1 2 4 5 7 9 11 12 14 16 18 
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Table 1.46: Predicted Northern Fulmar Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Operation And 
Maintenance) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 1 1 1 1 1 2 2 2 


20% 0 0 0 0 1 1 2 2 2 3 3 3 4 


30% 0 0 0 1 1 2 2 3 3 4 5 5 6 


40% 0 0 0 1 2 2 3 4 5 5 6 7 8 


50% 0 0 0 1 2 3 4 5 6 7 8 9 10 


60% 0 0 1 1 2 3 5 6 7 8 9 10 11 


70% 0 0 1 1 3 4 5 7 8 9 11 12 13 


80% 0 0 1 2 3 5 6 8 9 11 12 14 15 


90% 0 0 1 2 3 5 7 9 10 12 14 15 17 


100% 0 0 1 2 4 6 8 10 11 13 15 17 19 


 


Table 1.47: Predicted Northern Fulmar Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration (Operation 
And Maintenance) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 1 1 1 1 1 1 2 2 


20% 0 0 0 0 1 1 1 2 2 2 3 3 4 


30% 0 0 0 1 1 2 2 3 3 4 4 5 5 


40% 0 0 0 1 1 2 3 4 4 5 6 6 7 


50% 0 0 0 1 2 3 4 4 5 6 7 8 9 


60% 0 0 1 1 2 3 4 5 6 7 8 10 11 


70% 0 0 1 1 2 4 5 6 7 9 10 11 12 


80% 0 0 1 1 3 4 6 7 8 10 11 13 14 


90% 0 0 1 2 3 5 6 8 10 11 13 14 16 


100% 0 0 1 2 4 5 7 9 11 12 14 16 18 


 


In all bio-seasons and assessed against the defined northern fulmar populations (828,194 in return migration, 


343,042 in the breeding season and 828,194 individuals in the post-breeding migration respectively) the 


predicted mortalities did not surpass a 1% baseline mortality threshold during operation and maintenance 


(highlighted yellow cells within each displacement matrix indicates if mortality exceeds 1%). 


1.5.3.5 European Storm-petrel 


For all seasons combined, the annual predicted mortality rate for European storm-petrel resulting from 


displacement during the construction and decommissioning phases was estimated to be between zero 


individuals (Table 1.48). Using the largest BDMPS of 834,500 individuals (Table 1.9) and, using the average 


baseline mortality rate of 0.142 (Table 1.10), the background predicted mortality across all seasons is 118,499. 


The addition of zero mortalities would increase the baseline mortality rate by 0.000%. Table 1.48 further breaks 


this down into relevant bio-seasons, with displacement matrices presented in Table 1.49 to Table 1.51.  
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Table 1.48: European Storm-Petrel Bio-Season Displacement Estimates For The Proposed 
Development Area And Area Of Project Physical Works Plus 2 km Buffer During 
Operation And Maintenance 


Bio-season Proposed 
Development Area 
and Area of Project 
Physical Works + 
2 km buffer Peak 
Abundance 


Regional Baseline 
Population 


Number of little 
tern subject to 
mortality (indiv.) 


Increase in 
baseline 
mortality (%) Population Baseline 


Mortality 


Spring migration 0 834,500 118,499 0 0.000  


Breeding 0.1 179,093 25,431 0 0.000  


Autumn migration 0 834,500 118,499 0 0.000  


Annual (BDMPS) 0.1 834,500 118,499 0  0.000  


 


Table 1.49: Predicted European Storm-Petrel Mortality For The Proposed Development Area And 
Area Of Project Physical Works Plus 2 km Buffer During Spring Migration (Operation And 
Maintenance) 


Return 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 1.50: Predicted Northern Fulmar Mortality For The Proposed Development Area And Area Of 
Project Physical Works Plus 2 km Buffer During The Breeding Season (Operation And 
Maintenance) 


Breeding 
season 


Mortality level 


(% of displaced birds at risk of mortality) 
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  1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 


 


Table 1.51: Predicted European Storm-Petrel Mortality For The Proposed Development Area And 
Area Of Project Physical Works Plus 2 km Buffer During The Post-Breeding Migration 
(Operation And Maintenance) 


Post-
breeding 
migration 


Mortality level 


(% of displaced birds at risk of mortality) 
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   1% 2% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


10% 0 0 0 0 0 0 0 0 0 0 0 0 0 


20% 0 0 0 0 0 0 0 0 0 0 0 0 0 


30% 0 0 0 0 0 0 0 0 0 0 0 0 0 


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 


70% 0 0 0 0 0 0 0 0 0 0 0 0 0 


80% 0 0 0 0 0 0 0 0 0 0 0 0 0 


90% 0 0 0 0 0 0 0 0 0 0 0 0 0 


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 


 


In all bio-seasons and assessed against the defined European storm-petrel populations (838,500 in return 


migration, 179,093 in the breeding season and 838,500 individuals in the post-breeding migration respectively) 


the predicted mortalities did not surpass a 1% baseline mortality threshold during operation and maintenance 


(highlighted yellow cells within each displacement matrix indicates if mortality exceeds 1%). 
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1 Offshore ornithology displacement technical note – 
common scoter and red-throated diver within the 
Liverpool Bay/Bae Lerpwl SPA 


1.1 Introduction 


1.1.1 Purpose and scope of this report 


Following a request from the Joint Nature Conservation Committee (JNCC) (JNCC response number JNCC 


4 to JNCC 16), the Applicant has produced the following technical note to provide an update and clarity 


regarding the potential for displacement impacts on common scoter Melanitta nigra and red-throated diver 


Gavia stellata from all proposed works associated with the Eni Development. 


This technical note sets out the methodology used to quantify and assess the potential for displacement for 


the two named species from three parts of the project: 


• the movement of vessels,  


• the activities associated with the decommissioning of the existing platforms, and;  


• the installation and operation and maintenance of the new Douglas platform as part of the 


development.  


Further detail of the proposed works is documented within Volume 1, chapter 3: Proposed Development 


Description (RPS Group, 2023a) and an updated timetable of all cable laying activities and decommissioning 


and installation activities will also be provided in due course. 


1.1.2 Study area 


The study area is defined within section 1.3 of Volume 3: Offshore ornithology displacement technical report 


of the Environmental Statement (RPS Group 2023b). However, following feedback from JNCC (JNCC 


response number JNCC 15 and JNCC 16), 2.5 km buffers for common scoter and 2 km for red-throated diver 


have been used rather than the 4km buffer that was previously used (JNCC, 2017). 


1.1.3 Cable laying vessel movements 


Table 1-1 outlines the planned vessel mobilisations in relation to all activities associated with the proposed 


works. 


Highlighted in gold within Table 1-1 are periods when vessel movements will occur within the wintering 


period (November to March). It can be seen within Table 1-1 that the maximum number of vessels moving 


through the development area at any given time throughout the wintering period is two. 
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Table 1-1: Planned vessel mobilisations in relation to cable laying activities 


N/A – Not applicable 


Vessel First visit Second visit 


Start date End date Number of 
days 


Start date End date Number of 
days 


GPS - 


Geophysical 


survey vessel 


09 May 2025 26 May 2025 16.6 N/A N/A N/A 


GTS - 


Geotechnical 


survey vessel 


25 May 2025 22 Jun 2025 28 N/A N/A N/A 


PLGR - Pre-


Lay grapnell 


run vessel 


06 Mar 2026 29 Mar 2026 23 N/A N/A N/A 


OSV - Offshore 


support vessel 


28 Mar 2026 18 Apr 2026 20.5 N/A N/A N/A 


PLS - Pre-lay 


survey vessel 


17 Apr 2026 10 May 2026 10.8 N/A N/A N/A 


CLV - Cable 


lay vessel 


25 May 2026 15 Aug 2026 82.17 N/A N/A N/A 


CTV - Crew 


transfer vessel 


23 Jun 2026 07 Sep 2026 76.43 31 Mar 2027 09 Apr 2027 9.46 


TSV - Trench 


support vessel 


18 Jul 2026 14 Sep 2026 57.83 N/A N/A N/A 


OSV - Cable 


protection 


system vessel 


26 Aug 2026 24 Sep 2026 29.29 26 Mar 2027 14 Apr 2027 19.46 


FPV - 


Rockberm 


installation 


vessel 


17 Sep 2026 26 Oct 2026 39.5 N/A N/A N/A 


1.1.4 Platform decommissioning and installation activities 


The only decommissioning activity that is included in the CCS Offshore EIA is the lifting of the satellite 


topsides, and this, along with the installation of the new platforms will be carried out outside of the winter 


period. An updated timetable reflecting this will be provided in due course. 


However, there is still potential for preparation works to be taking place on the platforms, although these will 


not involve rigs and heavy lift vessels. Additionally, as this is existing infrastructure it is likely that red-


throated diver and common scoter are habituated to the platforms presence and movements to and from the 


platform. The Joint SNCBs Advice Note (2022) states that red-throated diver may be displaced permanently 


by offshore wind farm infrastructure, however oil and gas platforms are not covered by the scope of the Joint 


SNCBs Advice Note (2022). 


For this assessment, the platforms have been buffered to account for displacement impacts caused by the 


presence of vehicles and works on the platforms. Therefore, the displacement rates provided in this technical 


note are highly precautionary and are just provided for completeness. 


All other decommissioning activities are part of the Decommissioning Programme, are outside of the scope 


of this EIA, and subject to different legislation and approvals. 
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1.1.5 Displacement at the new Douglas platform 


It is accepted that, although not within the Liverpool Bay/Bae Lerpwl SPA, there is potential for displacement 


to occur due to the presence of the new Douglas platform. However, as there is existing infrastructure 


already in the study area any additional impacts will be effected by this existing infrastructure. Apx Figure 2 


and Apx Figure 3 in Appendix A show the overlap of the potentially displacement buffers on the Liverpool 


Bay/Bae Lerpwl SPA and how this relates to existing infrastructure. For the 2.5km buffer there is an 


additional overlap of 0.23km2 on the SPA and for the 2km buffer there is an additional overlap of 0.24km2. 


Any additional permanent impacts upon SPA common scoter and red-throated diver will therefore be 


minimal. 


1.2 Methodology 


1.2.1 Screening 


This technical note presents the displacement assessment in relation to Liverpool Bay/Bae Lerpwl SPA 


features common scoter and red-throated diver only.  


1.2.2 Population 


The assessment is based on the SPA population taken as a mean average of four-year peak population 


estimates presented within Natural England Commissioned Report NEC440 (HiDef Aerial Surveying Limited, 


2023) for the year 2015, 2018, 2019 and 2020, and is presented in Table 1-3 and Table 1-5. As the HiDef 


Aerial Surveying Ltd (2023) data show, red-throated diver and common scoter are mobile within the SPA and 


densities in any one area can vary significantly year on year. Therefore, the mean density of birds per km2 


has been used (HiDef Aerial Surveying Limited, 2023). 


1.2.3 Disturbance distances 


The effects from disturbance and displacement is expected to be spatially limited to the Area of Project 


Physical Work and associated disturbance buffers. JNCC recommended disturbance buffers (JNCC 


response number JNCC 15 and JNCC 16) be used, these are 2.5 km for common scoter and 2 km for red-


throated diver. 


1.2.4 Background mortality rates 


The displacement assessment assumes that all age classes are at risk of the possible impacts of the 


proposed development equally and as such the baseline mortality rate is a weighted average based on all 


age classes. Demographic rates for each species are from Horswill and Robinson (2015). The full 


methodology and a list of background mortality rates for all assessed species is presented within Volume 3: 


Offshore ornithology displacement technical report of the Environmental Statement (RPS Group 2023b). The 


average annual mortality rate for common scoter and red-throated diver is presented within Table 1-2. 


Table 1-2: Average background mortality rates for common scoter and red-throated diver 


Species Average annual mortality rate 


Common scoter 0.238 


Red-throated diver 0.233 


1.2.5 Displacement and mortality 


A detailed explanation of the displacement mortality rates is presented within Volume 3: Offshore ornithology 


displacement technical report of the Environmental Statement (RPS Group 2023b). 
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It is considered that impacts relating to disturbance from the temporary presence of vessels during cable 


laying, and platform decommissioning and installation activities, is highly unlikely to lead to impacts greater 


than those considered for the construction of an offshore structure. Based on this understanding it is 


considered appropriate that a mortality rate of 0.5 to 1% is used to calculate mortality due to displacement 


resulting from vessel movements and for the presence of offshore structures such as the platforms.  


These rates are still regarded precautionary for use in assessing displacement impacts on these species, 


backed up by the fact that cable laying is due to run at 3,000 m/day (RPS group, 2023a), therefore, for cable 


laying activities birds will only be displaced from any one area of sea for up to a day at a time. As the only 


disturbance at the platforms during the winter period is likely to be the presence of people working carrying 


out preparation activities and not involving rigs and heavy lift vessels, additional displacement from these 


existing infrastructure areas (where any displacement effects are already likely to have occurred, see 


section 1.1.4) is likely to be minimal, however displacement from the platforms has been included for 


completeness. 


For permanent displacement from the Douglas platform the results have been displayed in a matrix of 


potential displacement and mortality rates as per SNCB guidance (Joint SNCB Advice Note, 2022). 


1.2.6 Rounding errors 


All data contained within this report has been calculated using the maximum decimal points. However, when 


data has been transferred to this document the number of decimal places has been reduced to two. 


Therefore, if working out calculations based upon the numbers in this report there may be the possibility of 


minor rounding errors occurring. 


1.3 Results 


1.3.1 Common scoter – cable laying activities 


Common scoter are considered to be highly sensitive to disturbance from vessels (Goodship and Furness 


2022). Table 1-3 contains the parameters used to calculate the additional mortality that may arise due to 


displacement resulting from the presence of vessels.  


When considering a mortality rate of 0.5 to 1%, this would result in 8.20 to 16.40 additional mortalities, 


equating to an increase above the baseline mortality rate of 0.02 to 0.05%. As, during the period between 


November and March, there are only likely to be a maximum of two vessels associated with cable laying 


activities active within the Liverpool Bay/Bae Lerpwl SPA, this would lead to an increase above the baseline 


mortality rate of 0.05 to 0.1%. 


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for common scoter for 


which additional analysis in the form of a PVA may be required. 


Table 1-4 outlines the number of common scoter that could be displaced per vessel and the potential 


additional mortality that could arise from this.  


The four-year mean peak non-breeding population estimate for common scoter within the Liverpool Bay/Bae 


Lerpwl SPA is 141,801 individuals. Using the average baseline mortality rate of 0.238, the natural predicted 


mortality is 33,748.64 individuals per year. The mean population density taken from HiDef Aerial Surveying 


Limited (2023) is 83.53 birds per km2, meaning there is the potential for 1,640.06 common scoter to be 


displaced per vessel.  
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Table 1-3: Values used in the calculation of additional mortality for common scoter due to displacement from 


vessels 


Parameter Value 


SPA population 141,801 


Mortality rate 0.238 


Expected annual mortality 33,748.64 


Disturbance distance 2.5 km 


Maximum area of disturbance per vessel 19.63 km2 


Total area of disturbance (2 vessels) 39.27 km2 


HiDef mean population density 83.53 birds/km2 


 


When considering a mortality rate of 0.5 to 1%, this would result in 8.20 to 16.40 additional mortalities, 


equating to an increase above the baseline mortality rate of 0.02 to 0.05%. As, during the period between 


November and March, there are only likely to be a maximum of two vessels associated with cable laying 


activities active within the Liverpool Bay/Bae Lerpwl SPA, this would lead to an increase above the baseline 


mortality rate of 0.05 to 0.1%. 


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for common scoter for 


which additional analysis in the form of a PVA may be required. 


Table 1-4: Number of common scoter displaced per vessel and excess mortalities due to the presence of 


vessels 


Number of birds that could be 
displaced per vessel 


Additional mortalities due to 
displacement using HiDef mean 
density (0.5% to 1%) 


Maximum additional mortality 
(%) within SPA due to 
displacement per vessel using 
HiDef mean density 


1,640.06 8.20 to 16.40 0.02 to 0.05 


 


1.3.2 Red-throated diver – cable laying activities 


Red-throated diver are considered to be sensitive to disturbance from vessels (Goodship and Furness 2022). 


Table 1-5 contains the parameters used to calculate the additional mortality that may arise due to 


displacement resulting from the presence of vessels.  


When considering a mortality rate of 0.5 to 1%, this would result in 0.07 to 0.13 additional mortalities, 


equating to an increase above the baseline mortality of 0.02 to 0.03%. As, during the period between 


November and March, there are only likely to be a maximum of two vessels associated with cable laying 


activities active within the Liverpool Bay/Bae Lerpwl SPA, this would lead to an increase above the baseline 


mortality rate of 0.03 to 0.06%. 


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for red-throated diver. 


Table 1-6 outlines the number of red-throated diver that could be displaced per vessel and the potential 


additional mortality that could arise from this.  


The four-year mean peak non-breeding population estimate for red-throated diver within the Liverpool 


Bay/Bae Lerpwl SPA is 1,800 individuals. Using the average baseline mortality rate of 0.233, the natural 


predicted mortality is 419.40 individuals per year. The mean population density taken from HiDef Aerial 


Surveying Limited (2023) is 1.06 birds per km2, meaning there is the potential for 13.32 red-throated diver to 


be displaced per vessel.  
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Table 1-5: Values used in calculation of additional mortality for red-throated diver due to displacement from 


vessels 


Parameter Value 


SPA population 1,800 


Mortality rate 0.233 


Expected annual mortality 419.40 


Disturbance distance 2 km 


Maximum area of disturbance per vessel 12.57 km2 


Total area of disturbance (2 vessels) 25.13 km2 


HiDef mean population density 1.06 birds/km2 


 


When considering a mortality rate of 0.5 to 1%, this would result in 0.07 to 0.13 additional mortalities, 


equating to an increase above the baseline mortality of 0.02 to 0.03%. As, during the period between 


November and March, there are only likely to be a maximum of two vessels associated with cable laying 


activities active within the Liverpool Bay/Bae Lerpwl SPA, this would lead to an increase above the baseline 


mortality rate of 0.03 to 0.06%. 


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for red-throated diver. 


Table 1-6: Number of red-throated diver displaced per vessel and mortalities due to the presence of vessels 


Number of birds that could be 
displaced per vessel 


Additional mortalities due to 
displacement using HiDef mean 
density (0.5% to 1%) 


Maximum additional mortality 
(%) within SPA due to 
displacement per vessel using 
HiDef mean density 


13.32 0.07 to 0.13 0.02 to 0.03 


 


1.3.3 Common scoter – platform decommissioning and installation 


Common scoter are considered to be at risk of displacement from works associated with these offshore 


structures (Goodship and Furness 2022; Joint SNCB Advice Note, 2022). Table 1-7 contains the parameters 


used to calculate the additional mortality that may arise due to displacement resulting from the platforms.  


When considering a mortality rate of 0.5 to 1% caused by displacement, the peak additional mortalities arise 


from Lennox with a potential for 8.20 to 16.40 mortalities, equating to an increase above the baseline 


mortality rate of 0.02 to 0.05% (Table 1-8). All other disturbance buffers from the other platforms have a 


smaller overlap with the SPA then Lennox (Table 1-8). The total for all platforms combined equates to an 


increase above the baseline mortality of 0.05 to 0.1%.  


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for common scoter 


when maximum mortalities at each platform are added together. As no major decommissioning or installation 


activities are due to take place outside of the wintering period (see section 1.1.4) this assessment is noted 


as highly precautionary. 


 


Table 1-8 outlines the number of common scoter that could be displaced per platform and the potential 


additional mortality that could arise from this. 


Considering the disturbance distance of 2.5 km, the potential area of disturbance for each platform differs 


due to the varying distance of each platform from the SPA boundary. The location of each platform can be 


seen within Apx Figure 1 in Appendix A. The area of potential disturbance ranges from 19.64 km2 for 


Lennox to 0.28 km for Hamilton North. The potential number of common scoter that could be displaced 


therefore also varies, ranging from 23.56 individuals to 1,640.06 individuals.  







REPORT 


Ornithology Technical Note  |  Displacement Note  |  Version Rev01  |  July 2024 


rpsgroup.com  Page 8 


Table 1-7: Values used in calculation of additional mortality for common scoter due to displacement from 


platforms 


Parameter Value 


SPA population 141,801 


Mortality rate 0.238 


Expected annual mortality 33,748.64 


Disturbance distance 2.5 km 


Maximum area of disturbance within the SPA – Hamilton 10.95 km2 


Maximum area of disturbance within the SPA – Lennox 19.63 km2 


Maximum area of disturbance within the SPA – Hamilton North 0.28 km2 


Maximum area of disturbance within the SPA – Douglas Process 9.32 km2 


Total area of disturbance from platforms 40.18 km2 


HiDef mean population density 83.53 birds/km2 


 


When considering a mortality rate of 0.5 to 1% caused by displacement, the peak additional mortalities arise 


from Lennox with a potential for 8.20 to 16.40 mortalities, equating to an increase above the baseline 


mortality rate of 0.02 to 0.05% (Table 1-8). All other disturbance buffers from the other platforms have a 


smaller overlap with the SPA then Lennox (Table 1-8). The total for all platforms combined equates to an 


increase above the baseline mortality of 0.05 to 0.1%.  


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for common scoter 


when maximum mortalities at each platform are added together. As no major decommissioning or installation 


activities are due to take place outside of the wintering period (see section 1.1.4) this assessment is noted 


as highly precautionary. 


 


Table 1-8: Number of common scoter displaced and mortalities due to the presence of platforms 


Platform Number of 
birds that 
could be 
displaced 


Additional 
mortalities due 
to 
displacement 
using HiDef 
mean density 
(0.5%) 


Additional 
mortalities due 
to 
displacement 
using HiDef 
mean density 
(1%) 


Additional 
mortality within 
SPA due to 
displacement 
(%) per vessel 
using HiDef 
mean density 
(0.5%) 


Additional 
mortality within 
SPA due to 
displacement 
(%) per vessel 
using HiDef 
mean density 
(1%) 


Hamilton 914.75 4.57 9.15 0.01 0.03 


Lennox 1,640.06 8.20 16.40 0.02 0.05 


Hamilton North 23.56 0.12 0.24 0.00 0.00 


Douglas Process 778.13 3.89 7.78 0.01 0.02 


Total 3356.5 16.78 33.57 0.05 0.10 


1.3.4 Red-throated diver – platform decommissioning and installation 


Red-throated diver are considered to be at risk of displacement from works associated with these offshore 


structures (Goodship and Furness 2022).Table 1-7 Table 1-9 contains the parameters used to calculate the 


additional mortality that may arise due to displacement resulting from the platforms.  


When considering a mortality rate of 0.5 to 1% for displaced birds, the peak additional mortalities arise from 


Lennox with a potential for 0.07 to 0.13 mortalities, equating to an increase above the baseline mortality rate 


of 0.02% to 0.03% (Table 1-10). The total for all platforms combined equates to an increase above the 


baseline mortality of 0.04 to 0.06%. 
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The additional predicted mortalities do not surpass a 1% baseline mortality threshold for red-throated diver 


when maximum mortalities at each platform are added together. As no major decommissioning or installation 


activities are due to take place outside of the wintering period (see section 1.1.4) this assessment is noted 


as highly precautionary. 


Table 1-10 outlines the number of red-throated that could be displaced per platform and the potential 


additional mortality that could arise from this.  


Considering the disturbance distance of 2 km, the potential area of disturbance for each platform differs due 


to the varying distance of each platform to the SPA boundary. The location of each platform can be seen 


within Appendix A. The area of potential disturbance ranges from 12.57 km2 for Lennox to 0 km for Hamilton 


North. The potential number of red-throated diver that could be displaced therefore also varies, ranging from 


0.00 to 13.32 individuals.  


Table 1-9: Values used in calculation of additional mortality for red-throated diver due to displacement from 


platforms 


Parameter Value 


SPA population 1,800 


Mortality rate 0.233 


Expected annual mortality 419.40 


Disturbance distance 2 km 


Maximum area of disturbance within the SPA – Hamilton 6.35 km2 


Maximum area of disturbance within the SPA – Lennox 12.57 km2 


Maximum area of disturbance within the SPA – Hamilton North 0 km2 


Maximum area of disturbance within the SPA – Douglas Process 5.88 km2 


Total area of disturbance from platforms 24.80 km2 


HiDef mean population density 1.06 birds/km2 


 


When considering a mortality rate of 0.5 to 1% for displaced birds, the peak additional mortalities arise from 


Lennox with a potential for 0.07 to 0.13 mortalities, equating to an increase above the baseline mortality rate 


of 0.02% to 0.03% (Table 1-10). The total for all platforms combined equates to an increase above the 


baseline mortality of 0.04 to 0.06%. 


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for red-throated diver 


when maximum mortalities at each platform are added together. As no major decommissioning or installation 


activities are due to take place outside of the wintering period (see section 1.1.4) this assessment is noted 


as highly precautionary. 


Table 1-10: Number of red-throated diver displaced and mortalities due to the presence of platforms 


Platform Number of 
birds that 
could be 
displaced 


Additional 
mortalities due 
to 
displacement 
using HiDef 
mean density 
(0.5%) 


Additional 
mortalities due 
to 
displacement 
using HiDef 
mean density 
(1%) 


Additional 
mortality within 
SPA due to 
displacement 
(%) per vessel 
using HiDef 
mean density 
(0.5%) 


Additional 
mortality within 
SPA due to 
displacement 
(%) per vessel 
using HiDef 
mean density 
(1%) 


Hamilton 6.73 0.03 0.07 0.01 0.02 


Lennox 13.32 0.07 0.13 0.02 0.03 


Hamilton North 0.00 0.00 0.00 0.00 0.00 


Douglas Process 6.23 0.03 0.06 0.01 0.01 


Total 26.28 0.13 0.26 0.03 0.06 
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1.3.5 Common scoter – permanent displacement from the Douglas platform 


Considering the disturbance distance of 2.5 km, if the existing displacement effects of existing infrastructure 


are taken into account then there is potential for common scoter to be displaced from an additional 0.23km2 


of the Liverpool Bay/Bae Lerpwl SPA (Table 1-11). The potential number of common scoter that could be 


displaced is 19.21 individuals.  


Table 1-11: Values used in calculation of additional mortality for common scoter due to displacement from the 


new Douglas platform 


Parameter Value 


SPA population 141,801 


Mortality rate 0.238 


Expected annual mortality 33,748.64 


Disturbance distance 2.5 km 


Maximum additional area of disturbance – Douglas Process 0.23 km2 


HiDef mean population density 83.53 birds/km2 


 


When considering mortality rates of 1 to 100% for displaced birds, the peak additional mortalities arising from 


the Douglas platform has a potential for a maximum increase above the baseline mortality rate of up to 


0.06%, although this is likely to be far lower. The full matrix results for number of birds and percentage of 


birds subject to displacement and mortality are presented in Table 1-12 and Table 1-13. 


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for common scoter. As 


there are unlikely to be high numbers of common scoter at the SPA boundary (the HiDef Aerial Surveys did 


not reach this far) and it is unlikely that mortality rates will be high, this is considered a highly precautionary 


assessment and the percentage of common scoter suffering mortality above the baseline is likely to be less 


than 0.00%. 


Table 1-12: Number of common scoter displaced and mortalities due to the presence of the new Douglas 


platform 


Common 


scoter 


Mortality Level (number of displaced birds that die) 


1% 2% 3% 4% 5% 10% 15% 20% 30% 50% 80% 100% 


D
is


p
la


c
e
m


e
n
t 
L


e
v
e
l 
(n


u
m


b
e
r 


o
f 
a


ll 
b
ir
d
s
 w


it
h


in
 2


.5
k
m


) 


10% 0.02 0.04 0.06 0.08 0.10 0.19 0.29 0.38 0.58 0.96 1.54 1.92 


20% 0.04 0.08 0.12 0.15 0.19 0.38 0.58 0.77 1.15 1.92 3.07 3.84 


30% 0.06 0.12 0.17 0.23 0.29 0.58 0.86 1.15 1.73 2.88 4.61 5.76 


40% 0.08 0.15 0.23 0.31 0.38 0.77 1.15 1.54 2.31 3.84 6.15 7.68 


50% 0.10 0.19 0.29 0.38 0.48 0.96 1.44 1.92 2.88 4.80 7.68 9.61 


60% 0.12 0.23 0.35 0.46 0.58 1.15 1.73 2.31 3.46 5.76 9.22 11.53 


70% 0.13 0.27 0.40 0.54 0.67 1.34 2.02 2.69 4.03 6.72 10.76 13.45 


80% 0.15 0.31 0.46 0.61 0.77 1.54 2.31 3.07 4.61 7.68 12.30 15.37 


90% 0.17 0.35 0.52 0.69 0.86 1.73 2.59 3.46 5.19 8.65 13.83 17.29 


100% 0.19 0.38 0.58 0.77 0.96 1.92 2.88 3.84 5.76 9.61 15.37 19.21 
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Table 1-13: Percentage of common scoter displaced and mortalities due to the presence of the new Douglas 


platform 


Common 


scoter 


Mortality Level (% of displaced birds that die) 


1% 2% 3% 4% 5% 10% 15% 20% 30% 50% 80% 100% 


D
is


p
la


c
e
m


e
n
t 
L


e
v
e
l 
(%


 o
f 
a


ll 


b
ir
d
s
 w


it
h


in
 2


.5
k
m


) 


10% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 


20% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 


30% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 


40% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 


50% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 


60% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.03 


70% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 


80% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.04 0.05 


90% 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 0.05 


100% 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.05 0.06 


 


1.3.6 Red-throated diver – permanent displacement from the Douglas 
platform 


Considering the disturbance distance of 2 km, if the existing displacement effects of existing infrastructure 


are taken into account then there is potential for red-throated diver to be displaced from an additional 


0.24km2 of the Liverpool Bay/Bae Lerpwl SPA (Table 1-14). The potential number of red-throated diver that 


could be displaced is 0.25 individuals.  


Table 1-14: Values used in calculation of additional mortality for red-throated diver due to displacement from the 


new Douglas platform 


Parameter Value 


SPA population 1,800 


Mortality rate 0.233 


Expected annual mortality 419.40 


Disturbance distance 2 km 


Maximum additional area of disturbance – Douglas Process 0.24 km2 


HiDef mean population density 1.06 


 


When considering mortality rates of 1 to 100% for displaced birds, the peak additional mortalities arising from 


the Douglas platform has a potential for an increase above the baseline mortality rate of up to 0.06%, 


although this is likely to be far lower. The full matrix results for number of birds and percentage of birds 


subject to displacement and mortality are presented in Table 1-15 and Table 1-16. 


The additional predicted mortalities do not surpass a 1% baseline mortality threshold for red-throated diver. 


As there are unlikely to be high numbers of red-throated diver at the SPA boundary (the HiDef Aerial 


Surveys did not reach this far) and it is unlikely that mortality rates will be high, this is considered a very 


precautionary assessment and the percentage of red-throated diver suffering mortality above the baseline is 


likely to be less than 0.00%. 
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Table 1-15: Number of red-throated diver displaced and mortalities due to the presence of the new 


Douglas platform 


Red-throated 


diver 


Mortality Level (number of displaced birds that die) 


1% 2% 3% 4% 5% 10% 15% 20% 30% 50% 80% 100% 


D
is


p
la


c
e
m


e
n
t 
L


e
v
e
l 
(n


u
m


b
e
r 


o
f 
a


ll 
b
ir
d
s
 w


it
h


in
 2


k
m


) 


10% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 


20% 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 0.05 


30% 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.04 0.06 0.08 


40% 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.03 0.05 0.08 0.10 


50% 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 0.06 0.10 0.13 


60% 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.03 0.05 0.08 0.12 0.15 


70% 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 0.05 0.09 0.14 0.18 


80% 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 0.06 0.10 0.16 0.20 


90% 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.05 0.07 0.11 0.18 0.23 


100% 0.00 0.01 0.01 0.01 0.01 0.03 0.04 0.05 0.08 0.13 0.20 0.25 


 


Table 1-16: Percentage of red-throated diver displaced and mortalities due to the presence of the new Douglas 


platform 


Red-throated 


diver 


Mortality Level (% of displaced birds that die) 


1% 2% 3% 4% 5% 10% 15% 20% 30% 50% 80% 100% 


D
is


p
la


c
e
m


e
n
t 
L


e
v
e
l 
(%


 o
f 
a


ll 


b
ir
d
s
 w


it
h


in
 2


k
m


) 


10% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 


20% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 


30% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 


40% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 


50% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.03 


60% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 


70% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 


80% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.04 0.05 


90% 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.04 0.05 


100% 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.05 0.06 


 


1.4 Conclusions 


• Limited cable laying activities are scheduled to take place during the core winter months between 
November and March, with a maximum of two vessels predicted to be active over the winter and then 
only for a limited time in March. 


• Disruptive activities associated with the decommissioning and installation of the platforms are for the 
most part planned outside of the winter period (an updated timetable will be provided in due course). The 
only activities planned during the November to March period will be preparation carried out by crew on 
the platforms and not involving rigs or heavy lifting vessels. 


• As the existing platforms represent offshore infrastructure, any displacement effects are likely to have 
been realised already. Displacement from the new Douglas platform is only predicted to impact an 
additional 0.23km2 of the Liverpool Bay/Bae Lerpwl SPA for common scoter and 0.24km2 for red-
throated diver. 


• Displacement from cable laying activities will be very temporary and spatially restricted with birds able to 
return within a day of displacement. Up to 3,280.12  common scoter are predicted to be displaced at any 
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one time with increase in baseline mortality of up to 0.1%. Up to 26.64 red-throated diver are predicted to 
be displaced at any one time with an increase in baseline mortality of up to 0.06%. 


• Displacement from the area surrounding the platforms associated with decommissioning and installation 
activities are thought to be negligible as most heavy work will be carried out outside of the winter season. 
Assuming a worst-case scenario, up to 3356.5 common scoter are predicted to be displaced at any one 
time with an increase in baseline mortality of up to 0.1%. Up to 26.28 red-throated diver are predicted to 
be displaced at any one time with an increase in baseline mortality of up to 0.06%. 


• This would mean that the combined construction impacts on common scoter would be up to 6,636.62 
birds displaced at any one time with an increase on the baseline mortality rate of up to 0.2%. For red-
throated diver the combined impacts would mean that up to 52.92 birds could be displaced at any one 
time with an increase on the baseline mortality rate of up to 0.12%. These are all well below the 1% 
threshold and any displacement away from existing infrastructure would be very temporary and 
localised. 


• Permanent displacement from the new Douglas platform will impact up to 0.23km2 of the Liverpool 
Bay/Bae Lerpwl SPA for common scoter and up to 0.24km2 for red-throated diver. For both species the 
increase in baseline mortality is predicted to be below 0.00% which is undetectable at the SPA 
population scale. 
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Appendix A 
Location of platforms within Liverpool Bay/Bae Lerpwl 


Apx Figure 1: The location of platforms in relation to the Liverpool Bay/Bae Lerpwl SPA 
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Apx Figure 2: The overlap of permanent displacement from the new Douglas platform with the Liverpool 
Bay/Bae Lerpwl SPA and how that interacts with displacement from existing infrastructure using 


the 2.5km buffer for common scoter 
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Apx Figure 3: The overlap of permanent displacement from the new Douglas platform with the Liverpool 


Bay/Bae Lerpwl SPA and how that interacts with displacement from existing infrastructure using 


the 2km buffer for red-throated diver 
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subsequent sedimentation associated with the trench excavation, are not predicted to occur within the Dee 

Estuary SAC/SPA/SSSI and the associated Cockle Beds. 

Notwithstanding, the worst-case assessment presented in the ES in Chapter 6, section 6.11.1.1, predicted 

that suspended sediment could be deposited as far as 8 km into the designated sites but at negligible depths. 

The SSC rapidly decrease with distance from the West Hoyle Spit excavation, and within the Dee Estuary 

drop to a concentration below 3 mg/l falling, which is within the mean annual average background levels of 

~30mg/l and corresponding sedimentation values in the estuary are predicted to be <3 mm. Additionally, the 

mudflats and sandflats within the designated sites would remain stable and continue to support 

hydrodynamic processes, as well as the communities which utilise these habitats.  

Therefore, average SSC values within the Dee Estuary from the cable installation along the Preferred Route 

are greatly reduced from those that would have arisen from the worst-case route across the West Hoyle Spit, 

falling in the region of background concentrations (<3 mg/l). The sites mudflats and sandflats would remain 

stable and continue to support hydrodynamic processes, as well as the communities which utilise these 

habitats.  

The scientific literature also illustrates that many shellfish species have a high tolerance to increases in SSC 

and are reported to be insensitive to increases in turbidity (Wilber and Clarke, 2001). This includes shellfish 

IEFs, such as brown crab which has been assessed in the MarESA as being tolerant to increase in SSCs, 

smothering, and increase in turbidity, with very low, low, and no sensitivity to each of these impacts, 

respectively (Neal and Wilson, 2008). This is due to their mobility, allowing brown crab to escape from 

sediment deposition and avoid areas of increased SSCs, as they rely on good visibility to forage (Neal and 

Wilson, 2008).  

Furthermore, non-mobile shellfish IEFs, such as common cockle, have also been assessed in the MarESA 

as being tolerant and not sensitive to increased SSCs and turbidity (Tyler-Walters, 2007). This is because 

this species naturally inhabits sedimentary and turbid environments and is therefore considered to be tolerant 

to these impacts (Navarro and Widdows, 1997; Tyler-Walters, 2007). The common cockle also has 

intermediate tolerance to smothering of up to 5 cm of deposited sediment, with a high recovery rate, and an 

overall low sensitivity to smothering (Tyler-Walters, 2007). For example, in laboratory and field conditions, 

individuals have been observed to burrow quickly to the surface if smothered by 2 to 5 cm of sediment 

(Jackson and James, 1979; Richardson et al., 1993). Historic common cockle beds are present within the 

Dee Estuary, which have been subject to previous closures and are not managed under the Dee Estuary 

Cockle Fishery Order (2008) Management Plan (NRW, 2024). Given the low sensitivities of common cockle 

to increased SSCs, turbidity, and smothering (Tyler-Walters, 2007), if this impact had occurred, it would have 

been unlikely that it would have affected the cockle beds of the Dee Estuary. 

Marine Biodiversity: SSC has been assessed in relation to the Dee Estuary Cockle Beds the accompanying 

Technical Note-Fish and Shellfish MBTN02 at Sections 1.4, 1.4.1, 1.4.2, and 1.4.3 and the Technical 

Note-RIAA MBTN04 at Section 1.3.3. 

Double click icon to open: Technical Note-Fish and 

Shellfish MBTN02 ES-2022-009_Techni

cal Note-Fish and Shellfish_MBTN02.pdf
 

Double click icon to open: Technical Note-RIAA 

MBTN04 ES-2022-009_Techni

cal Note_RIAA_MBTN04.pdf
 

 

Question 20. General comments on ornithology relating to the development.  

• It is noted that the route of the proposed development appears to go through the very 
limited foraging range of Little Terns associated with the Dee Estuary SPA and the 
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Glossary 


Term Meaning 


Effect The consequence of an impact 


Environmental Impact 
Assessment 


A statutory process by which certain planned projects must be assessed before a formal 
decision to proceed can be made. It involves the collection and consideration of 
environmental information, which fulfils the assessment requirements of the EIA 
Directive and EIA Regulations, including the publication of an Environmental Impact 
Assessment (EIA) Report. 


Impact A change that is caused by an action 


Magnitude Size, extent, and duration of an impact. 


Maximum Design Scenario 
The maximum design parameters of each Proposed Development asset (both on and 
offshore) considered to be a worst case for any given assessment but within the range 
of the Project Description Envelope. 


Project The HyNet Carbon Dioxide Transportation and Storage Project. 


Proposed Development 
The offshore components of the Project which are subject of this Environmental 
Statement, as described in Chapter 3: Proposed Development Description. 


The Applicant Liverpool Bay CCS Ltd. 


Acronyms and Initialisations 


Acronym / Initialisation Description 


CCS Carbon Capture and Storage 


CEA Cumulative Effects Assessment  


IEF Important Ecological Feature 


MarESA Marine Evidence Based Sensitivity Assessment 


NRW Natural Resources Wales 


OPRED Offshore Petroleum Regulator for Environment and Decommissioning  


PoA Point of Ayr 


PSA Particle Size Analysis  


RIAA Report to Inform Appropriate Assessment 


SAC Special Area of Conservation 


SSC Suspended Sediment Concentration 


Units 


Acronym Description 


% Percent 


cm Centimetres (distance) 


kg/s Kilograms per second  


km Kilometres 


m Metres (distance) 


mg/l Milligrams per litre (concentration) 


mm Millimetres (distance) 


m3 Metres cubed (volume) 


m3/m/year Metres cubed per metre per year 
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1 MARINE BIODIVERSITY: FISH AND SHELLFISH 
ECOLOGY 


1.1 Introduction 


This Technical Note provides further information, detail, and assessment to the information presented in 


Volume 2, Chapter 7 of the Environmental Statement (Marine Biodiversity) and should be read alongside it. 


This Technical Note is focussed solely on the Fish and Shellfish Ecology element of the Marine Biodiversity 


chapter of the ES. Additional Technical Notes have been produced for Benthic Subtidal and Intertidal Ecology, 


Marine Mammals and Marine Turtles, and the Report to Inform Appropriate Assessment (RIAA).  


1.2 Consultation  


Post-application consultation was received on the 13th of May 2024 from Natural England, on the 14th of May 


2024 from Natural Resources Wales (NRW) and on the 1st of July from the Offshore Petroleum Regulator for 


Environment and Decommissioning (OPRED). This has been summarised in Table 1.1. 


 


Table 1.1: Post-Application Consultation for Fish and Shellfish Ecology  


Consultee Consultation Where and How Addressed 


NRW Clarification required for Table 3.3: Sediment 
Particle Percentage Contributions Used To 
Determine Herring And Sandeel Spawning 
Suitability in the ES. The table has the figures 
transposed for ‘suitable’ and ‘subprime’ areas 
for herring suitability. NRW (A) seek clarity if 
the correct terms been used in the text.  


Corrected classifications for herring spawning substrate 
suitability are presented in section 1.3, to correct the 
error in the substrate composition proportions carried 
through from the Reach et al. (2013) source. This 
correction applies to five stations, with the classification 
of ‘suitable’ and ‘sub-prime’ amended. No changes 
apply to any stations which were classed as ‘unsuitable’ 
habitat for herring spawning. 


Classifications and interpretation presented for sandeel 
within Volume 2, Chapter 7 of the Environmental 
Statement are confirmed to be correct, and no changes 
apply to the information presented in the Application. 


NRW NRW (A) advise that further evidence is 
required to support the assessment to the 
impacts from increases in Suspended 
Sediment Concentration (SSC) and associated 
deposition (siltation and turbidity effects) on the 
Dee Estuary Cockle beds. The suspended 
sediment plume generated by the trenching 
activities will extend into the Dee Estuary 
Special Area of Conservation (SAC) and could 
potentially impact the Cockle beds. The 
assessment notes average sedimentation is 
limited to <100 mm with peak values of 70 mm, 
however outside the area of project physical 
work, deposition is limited to levels of <3 mm. 
NRW (A) seek confirmation of what the 
sedimentation over the cockle beds is predicted 
to be as it is unclear from the figures provided 
in Volume 3, Appendix H:  Physical Processes 
Technical Report. It would also be useful to 
understand how quickly this sediment is 
expected to re-suspend. From our 
interpretation it appears the predicted levels of 
sediment deposition are below the pressure 


An assessment of the effects of SSCs and associated 
deposition specifically upon the Dee Estuary cockle 
beds is presented in section 1.4. This assessment 
results in a negligible adverse significance, which is not 
significant in EIA terms. 


 


The Marine Licence application and Environmental 
Statement (ES) presented two cable route options to 
negotiate the West Hoyle Spit. The Applicant can 
confirm that the worst-case route option, across the 
West Hoyle Spit, will no longer be pursued. The 
alternative option to the east is now the preferred option 
and will be taken forward to detailed design by our EPC 
contractor. This means that the worst-case SSCs and 
subsequent sedimentation associated with the trench 
excavation, are not predicted to occur within the Dee 
Estuary SAC and the associated Cockle Beds. 


This is because the cable will be installed through a 
simultaneous lay and burial using a trencher of plough 
pulled behind the cable lay vessel. The installation of the 
cable from the landfall across the Welsh Channel and 
around the eastern end of the West Hoyle Spit activity is 
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Consultee Consultation Where and How Addressed 


benchmark for the species (5 cm), but 
confirmation is sought to support the 
conclusions of the assessment. 


likely to be completed within a period of between 24-48 
hours. Thereby resulting in a much reduced volume and 
duration of potential suspended sediment.  


OPRED It is noted that no in-combination effects were 
predicted for the operation and maintenance or 
decommissioning phases for the Mostyn 
Energy Park Expansion. However, the proposal 
for Mostyn Energy Park includes maintenance, 
dredging and disposal activities during the 
operation of the project and it is therefore 
recommended that the project should be 
scoped in for potential in-combination effects 
for the operation and maintenance phase. 
Please amend as necessary. 


Although this comment refers to the RIAA, it is also 
relevant to the Cumulative Effects Assessment (CEA) 
for fish and shellfish ecology and therefore further 
information and assessment are presented in section 
1.5. 


 


1.3 Herring Spawning Substrate Suitability  


Of the 23 grab samples collected during the Carbon Capture and Storage (CCS) area survey, the Particle Size 


Analysis (PSA) results indicate that only one sampling station (GS19) is classified as ‘sub-prime’ (or ‘preferred’) 


habitat for herring spawning under the Reach et al. (2013) methodology. The remaining 22 sampling stations 


were classified as ‘unsuitable’ (Figure 1.1). Similarly, of the 53 grab samples collected within the 


decommissioning area, 49 were classified as ‘unsuitable’ and just four were classified as ‘suitable’ (or 


‘marginal’; GS38, GS47, GS53, and GS54; Figure 1.1). Overall, 1.31% of all sampling stations were classified 


as ‘sub-prime’ spawning habitat, 5.26% as ‘suitable’, and 93.42% were ‘unsuitable’.  


This corrects the data presented in the Volume 2, Chapter 7 of the Environmental Statement which carried 


through the error presented in the Reach et al. (2013) source. This correction reflects a change between those 


stations classified as ‘suitable’ and ‘sub-prime’ only (a total of five stations). No changes apply to any stations 


classified as ‘unsuitable’. 
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Figure 1.1: Updated Herring Spawning Habitat Suitability Assessment Within The Eni Development 
Area 


1.4 Dee Estuary Cockle Beds 


NRW requested further evidence to support the assessment to the impacts from increases in SSCs and 


associated deposition (siltation and turbidity effects) on the Dee Estuary cockle beds. While the common 


cockle Cerastoderma edule (and therefore the cockle beds within the Dee Estuary) was assessed as an 


Important Ecological Feature (IEF) in Volume 2, Chapter 7: Marine Biodiversity, further information has been 


presented in this section, in the form of Magnitude of Impact, Sensitivity of the Receptor, and Significance of 


Effect for the cockle beds of the Dee Estuary in particular.  


1.4.1 Magnitude of Impact 


1.4.1.1 Cable Trenching 


Based upon the modelling presented in Volume 3: Physical Processes Technical Report, the largest sediment 


plumes associated the Eni Development Area will be generated by cable installation activities in the 


construction phase. The largest plume with the potential to extend into the Dee Estuary is associated with 


cable trenching of the Point of Ayr (PoA) Terminal to Douglas cable (Figure 1.2 and Figure 1.3). During the 


period with maximum SSCs over the course of the trenching of this cable, the plume may extend into the Dee 


Estuary (Figure 1.2), however SSCs will remain at background levels (<1 mg/l) across the majority of the Dee 


Estuary (Figure 1.2).  


Average SSC values are greatest in the immediate vicinity of the cable route, particular over the shallow waters 


of West Hoyle Spit, where SSCs may reach 1,000 mg/l in the shallowest water but are quickly reduced to 


background levels a short distance from the source (Figure 1.3). Maximum and average sedimentation levels 
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will be greatest at the location of the trenching activity and may be up to 160 mm in depth where the coarser 


material has settled within close proximity to the source (Figure 1.4 and Figure 1.5). However, within the Dee 


Estuary, sedimentation will be largely <0.1 mm, with a small area of between 0.1 – 0.5 mm at the Estuary 


mouth (Figure 1.4 to Figure 1.5). An analysis of sedimentation at slack water one day after the cessation of 


trenching showed that some of the previously sedimented material has been re-suspended, only to settle again 


at slack water, and values within the Dee Estuary remained at <0.5 mm (Figure 1.6). Sedimentation levels at 


the Dee Estuary cockle beds are therefore predicted to be below the Marine Evidence Based Sensitivity 


Assessment (MarESA) pressure benchmark for common cockle of 5 cm as a result of trenching of the PoA 


Terminal to Douglas cable. 


 


 


Figure 1.2: Maximum SSCs over the Trenching Phase - PoA to Douglas 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | TECHNICAL NOTE 


 


Offshore ES  |  Version Rev03 |  July 2024 


rpsgroup.com Page 8 


 


Figure 1.3: Average SSCs over the Trenching Phase - PoA to Douglas 


 


Figure 1.4: Maximum Sedimentation over the Trenching Phase – PoA to Douglas 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | TECHNICAL NOTE 


 


Offshore ES  |  Version Rev03 |  July 2024 


rpsgroup.com Page 9 


 


Figure 1.5: Average Sedimentation over the Trenching Phase – PoA to Douglas 


 


Figure 1.6: Sedimentation One Day After Cessation of Trenching – PoA to Douglas 
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1.4.1.2 Dredging at West Hoyle Spit 


Based upon the modelling detailed in Volume 3: Physical Processes Technical Report, the dredging of a 


channel through West Hoyle Spit was simulated. The channel was 1 km in length, with a depth of 7 m and a 


width of 21 m, and was modelled with a rate of release of approximately 295 kg/s uniformly throughout the 


water column. The operation was modelled to take approximately 14 days to complete over a range of tidal 


conditions.  


As shown in Figure 1.7 and Figure 1.8, SSCs during dredging are concentrated around the dredge path and 


the coastline at the mouth of the Dee Estuary, with maximum plume extents reaching 25 km southeast to the 


mouth of the River Dee. Maximum SSC values in excess of 3,000 mg/l occur along the dredging route itself, 


to a peak of approximately 3,200 mg/l, reflecting the shallow water depths. Concentrations are seen to be 


generally greater inshore where water depths are shallower. Along the western coast of the Dee Estuary 


maximum values can fall within the range of 3,000 mg/l to 10,000 mg/l, however in most areas fall below 


30 mg/l (Figure 1.7). Average SSCs within the Dee Estuary are largely <3 mg/l (Figure 1.8).  


SSCs on the final day of dredging (day 14) on both an ebb and a flood tide are presented in Figure 1.9 and 


Figure 1.10. These figures show that SSCs are largely < 0.05 mg/l throughout most of the Dee Estuary, with 


some elevated SSCs of up to 3 – 10 mg/l in the northwest corner. This highlights the short-term nature of this 


impact on the Dee Estuary.  


The maximum and average sedimentation values presented in Figure 1.11 and Figure 1.12 show deposition 


of < 0.1 mm throughout the majority of the Dee Estuary, and between 0.1 – 3 mm in the northwest corner. 


Average sedimentation values outside of the dredge path are generally limited to < 50 mm, and < 10 mm 


outside of the area of development area and at negligible levels into the mouth of the Dee Estuary (< 50 mm). 


Sedimentation one day after the cessation of dredging activity further demonstrates that deposited material is 


focused in close proximity to the dredge path (Figure 1.13). Sedimentation levels at the Dee Estuary cockle 


beds are therefore predicted to be below the MarESA pressure benchmark for common cockle of 5cm as a 


result of dredging at West Hoyle Spit. 
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Figure 1.7: Maximum SSCs over the Dredging Phase – West Hoyle Spit 


 


Figure 1.8: Average SSCs over the Dredging Phase – West Hoyle Spit 
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Figure 1.9: SSCs on the Final Day under an Ebb Tide – West Hoyle Spit 


 


Figure 1.10: SSCs on the Final Day under a Flood Tide – West Hoyle Spit 
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Figure 1.11: Maximum Sedimentation over the Dredging Phase – West Hoyle Spit 


 


Figure 1.12: Average Sedimentation over the Dredging Phase – West Hoyle Spit 
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Figure 1.13: Sedimentation One Day After Cessation Of Dredging – West Hoyle Spit 


1.4.1.3 Overall Magnitude of Impact 


Overall, the information presented in sections 1.4.1.1 and 1.4.1.2 highlights that the spatial distribution of 


sedimentation thicknesses of greater than 5 cm as a result of cable trenching between the PoA Terminal and 


Douglas, and dredging at West Hoyle Spit is not predicted to enter the Dee Estuary, and will therefore not 


overlap with the Dee Estuary cockle beds. As such the impact is predicted to be of local spatial extent, short 


term duration, intermittent, and of high reversibility. It is predicted that this impact will affect the cockle beds of 


the Dee Estuary directly. The magnitude of impact to the Dee Estuary Cockle beds is therefore considered to 


be low.  


1.4.2 Sensitivity of the Receptor 


As detailed in Volume 2, Chapter 7: Marine Biodiversity, many shellfish species have a high tolerance to 


increases in SSCs and are reported to be insensitive to increases in turbidity (Wilber and Clarke, 2001). This 


includes the common cockle, which has been assessed in the Marine Evidence Based Sensitivity Assessment 


(MarESA) as having low sensitivity to smothering and not sensitive to increases in SSCs and turbidity (Tyler-


Walters, 2007). This is because the species naturally inhabits sedimentary and turbid environments and is 


therefore considered to be tolerant to these impacts (Navarro and Widdows, 1997, Tyler-Walters, 2007). The 


common cockle also has intermediate tolerance to smothering of up to 5 cm of deposited sediment, with a high 


recovery rate, and thus an overall low sensitivity to smothering and siltation effects associated with increased 


SSCs and associated deposition (Tyler-Walters, 2007). For example, in laboratory and field conditions, 


individuals have been observed to burrow quickly to the surface if smothered by 2 to 5 cm of sediment (Jackson 


and James, 1979, Richardson et al., 1993). As per the modelling presented in Volume 3: Physical Processes 


Technical Report and outlined above in sections 1.4.1.1 and 1.4.1.2, cable trenching activities and dredging 


at West Hoyle Spit are not expected to result in sedimentation levels exceeding the MarESA pressure 


benchmark for common cockle of 5 cm of deposited sediment.  
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There are currently nine distinct common cockle beds are present within the Dee Estuary, which have been 


subject to previous closures and are managed under the Dee Estuary Cockle Fishery Order (2008) 


Management Plan (NRW, 2024)Figure 1.14). The Welsh Government are also currently working on a new 


Cockle Fisheries Management (Wales) Order, which will come into place later in 2024, however specifics are 


not currently available (Welsh Government, 2024). The Dee Estuary itself is a naturally turbid system; therefore 


any increases in turbidity from anthropogenic actions typically fall within the natural range that the Estuary 


communities (such as cockle beds) generally experience (Natural England and NRW, 2010).  


 


 


Figure 1.14: Cockle Beds within the Dee Estuary, along with the English-Welsh Median Line (Source: 
North Western Inshore Fisheries and Conservation Authorities (NWIFCA (2024)) 


The tidal flow into the Dee Estuary is flood dominant, which implies stronger flood tide currents and net 


sediment movements into the Estuary, especially in the shallow intertidal areas (such as cockle beds), and 


residual currents ensure landward transport of sand and silt into the Dee Estuary from Liverpool Bay (Bolaños 


and Souza, 2010, Halcrow Group Ltd, 2013, Moore et al., 2009). In addition, the Dee Estuary is a major sink 


for both mud and sand (Halcrow Group Ltd, 2013). Average yearly sediment transport (in m3/m/year) is 


illustrated in Figure 1.15 (Halcrow Group Ltd, 2013). These data indicate that the sediment transport rates are 


highest within the Dee Estuary itself (and thus within the area in which the nine cockle beds are located; see 


Figure 1.14). 
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Figure 1.15: Sediment Transport within the Dee Estuary (Source: Halcrow Group Ltd (2013) 


 


Given the low sensitivity of common cockle to increased SSCs, turbidity, and smothering (Tyler-Walters, 2007), 


it is unlikely that this impact will affect the cockle beds of the Dee Estuary. This is further evidenced by the high 


baseline sediment transport rates and turbidity of the Dee Estuary, and the likely habituation of the cockle beds 


to increased SSCs and associated deposition. Overall, the cockle beds of the Dee Estuary are deemed to be 


of low vulnerability, high recoverability, and regional importance. The sensitivity is therefore considered to be 


low. 


1.4.3 Significance of Effect 


Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the Dee Estuary cockle beds 


is considered low. This gives rise to an impact significance of negligible or minor adverse. Based upon the 


results of the modelling within Volume 3: Physical Processes Technical Report, indicating that sedimentation 


levels within the Dee Estuary are not predicted to reach or exceed the MarESA pressure benchmark of 5 cm 


of sedimentation thickness, the effect is considered to be of negligible adverse significance, which is not 


significant in EIA terms. 


1.5 Operation and Maintenance Activities at the Mostyn 
Energy Park Extension 


Based on consultation from OPRED (Table 1.1Table 1.1), the Tier 1 Mostyn Energy Park Extension project 


requires inclusion in the operation and maintenance phase of in the CEA for the impact of Temporary habitat 


loss and/or disturbance. The updated information presented here relates to the fish and shellfish IEFs 


considered in the CEA within Volume 2, Chapter 7: Marine Biodiversity for this impact. 


1.5.1 Magnitude of Impact 


In the operation and maintenance phase of the Proposed Development, there was one Tier 1 project identified 


with a potential for cumulative effects: the Mostyn Energy Park Extension.  
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The Mostyn Energy Park Extension is located within the Dee Estuary. During its operation and maintenance 


phase, maintenance dredging of up to 666,660 m3 is permitted each year under the existing dredge marine 


licenses (ABPmer, 2022). Up to 600,000 m3 of maintenance dredge material will need to be removed from the 


new berth, harbour, and navigation channel per year, which is within the cap set in the existing Mostyn Energy 


Park marine licenses (ABPmer, 2022). This maintenance dredging will cause physical removal of sediments, 


and thus result in temporary habitat loss in the immediate area of dredging. However, no footprint of temporary 


habitat loss and/or disturbance was presented in the ES for this project in the operation and maintenance 


phase, although it is noted to be lower than that of the construction phase.  


Maintenance dredging at the Mosytn Energy Park Extension, however, will cause an ongoing source of seabed 


disturbance, albeit in the localised areas that require regular dredging. Benthic data collected for this Tier 1 


project suggests that the shallow sandy channel habitats in the Dee Estuary SAC are generally relatively 


impoverished which is likely to reflect the existing high levels of natural physical disturbance in the area due 


to strong near bed tidal currents and sediment transport (ABPmer, 2022). Fish and shellfish are also typically 


highly mobile species and will easily be able to move away from the zone of influence and utilise other nearby 


areas for foraging. Furthermore, the area of habitat loss and change will only represent a small proportion of 


the available habitat in the wider context of Liverpool Bay (ABPmer, 2022). 


The cumulative impact on all fish and shellfish IEFs is predicted to be of local spatial extent (given the low 


disturbance footprints), short term duration (of dredging activities themselves), intermittent (annual dredging), 


and of high reversibility. It is predicted that the impact will affect the receptor directly. Therefore, the cumulative 


magnitude of impact is considered to be low. 


1.5.2 Sensitivity of the Receptor  


1.5.2.1 Marine Fish 


Overall, most fish IEFs (such as pelagic spawners, elasmobranchs, and flatfish) are deemed to be of low 


vulnerability, high recoverability and local to national importance. The sensitivity of the receptor is therefore 


considered to be low. 


Sandeel are deemed to be of high vulnerability, high recoverability and of regional importance. The sensitivity 


of sandeel is therefore considered to be medium. 


Herring are deemed to be of high vulnerability, medium recoverability and of national importance, which would 


normally generate a medium to high sensitivity. However, the sensitivity of herring to this impact is considered 


to be low, due to the limited suitable spawning sediments within the Proposed Development and the core 


herring spawning ground being located well outside and to the north-east of the regional fish and shellfish 


ecology study area off the coast of the Isle of Man. 


1.5.2.2 Shellfish 


Overall, spiny lobster are deemed to be of medium vulnerability, low to medium recoverability, and of national 


importance. The sensitivity of the receptor is therefore considered to be medium.  


European lobster and Norway lobster are deemed to be of high vulnerability, medium to high recoverability 


and of local importance. The sensitivity of the receptor is therefore considered to be medium. 


King and queen scallop are deemed to be of medium vulnerability, high recoverability, and of local importance. 


The sensitivity of the receptor is therefore considered to be low.  


All other shellfish IEFs are deemed to be of medium vulnerability, medium recoverability, and of local 


importance. The sensitivity of the receptor is therefore considered to be medium. 
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1.5.2.3 Diadromous Fish 


Overall, diadromous fish species are deemed to be of low vulnerability, high recoverability and national to 


international importance. As such, the sensitivity of the receptor is therefore considered to be low.  


Due to the obligate life history of freshwater pearl mussel with Atlantic salmon and sea trout, the sensitivity of 


the freshwater pearl mussel IEF is also considered to be low. 


1.5.3 Significance of Effect 


1.5.3.1 Marine Fish 


Overall, the cumulative magnitude of the impact is deemed to be low, and the sensitivity of most marine fish 


IEFs is considered to be low. The effect will, therefore, be of minor adverse significance, which is not 


significant in EIA terms. 


For sandeel, the cumulative magnitude of the impact is deemed to be low, and the sensitivity of the receptor 


is considered to be medium. The effect will, therefore, be of minor adverse significance, which is not 


significant in EIA terms. 


For herring, the cumulative magnitude of the impact is deemed to be low, and the sensitivity of the receptor is 


considered to be low. The effect will, therefore, be of minor adverse significance, which is not significant in 


EIA terms. 


1.5.3.2 Shellfish 


For spiny lobster, European lobster and Norway lobster, the cumulative magnitude of the impact is deemed to 


be low, and the sensitivity of the receptor is considered to be medium. The effect will, therefore, be of minor 


adverse significance, which is not significant in EIA terms. 


For king and queen scallop, the cumulative magnitude of the impact is deemed to be low, and the sensitivity 


of the receptor is considered to be low. The effect will, therefore, be of minor adverse significance, which is 


not significant in EIA terms. 


For all other shellfish IEFs, the cumulative magnitude of the impact is deemed to be low, and the sensitivity of 


the receptor is considered to be medium. The effect will, therefore, be of minor adverse significance, which 


is not significant in EIA terms. 


1.5.3.3 Diadromous Fish 


Overall, the cumulative magnitude of the impact is deemed to be low, and the sensitivity of the receptor is 


considered to be low. The effect will, therefore, be of minor adverse significance, which is not significant in 


EIA terms.  


Due to the obligate life history of freshwater pearl mussel with Atlantic salmon and sea trout, the significance 


of the effect on the freshwater pearl mussel IEF is also considered to be minor adverse. 
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Glossary 


Term Meaning 


Effect The consequence of an impact 


Environmental Impact 
Assessment 


A statutory process by which certain planned projects must be assessed before a formal 
decision to proceed can be made. It involves the collection and consideration of 
environmental information, which fulfils the assessment requirements of the EIA 
Directive and EIA Regulations, including the publication of an Environmental Impact 
Assessment (EIA) Report. 


Impact A change that is caused by an action 


Magnitude Size, extent, and duration of an impact. 


Maximum Design Scenario 
The maximum design parameters of the Eni Development Area assets (both on and 
offshore) considered to be a worst case for any given assessment but within the range 
of the Project Description Envelope. 


Mitigation Measure Measure which would avoid, reduce, or remediate an impact 


Project The HyNet Carbon Dioxide Transportation and Storage Project. 


Proposed Development 
The offshore components of the Project which are subject of this Environmental 
Statement, as described in Chapter 3: Proposed Development Description. 
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Acronyms and Initialisations 


Acronym / Initialisation Description 


ADD Acoustic Deterrent Device 


AEoI Adverse Effects on the Integrity 


CSIP Cable Specification and Installation Plan 


EDR Effective Deterrence Range 


EMF Electromagnetic Field 


EMP Environmental Management Plan 


ES Environmental Statement 


HRA Habitats Regulations Assessment 


IEF Important Ecological Feature 


INNS Invasive Non-Native Species 


JNCC Joint Nature Conservation Committee 


MarESA Marine Evidence Based Sensitivity Assessment  


MBES Multi Beam Echosounder  


MDS Maximum Design Scenario 


MMMP Marine Mammal Mitigation Protocol  


MU Management Unit 


NRW Natural Resources Wales 


OPEP Oil Pollution Emergency Plan 


OPRED Offshore Petroleum Regulator for Environment and Decommissioning  


OSPAR Oslo Paris Convention  


OWF Offshore Wind Farm 


PAM Passive Acoustic Monitoring  


PTS Permanent Threshold Shift 


RIAA Report to Inform Appropriate Assessment 


SAC Special Area of Conservation  


SBP Sub Bottom Profiler 


SCANS Small Cetaceans in the European Atlantic and North Sea 


SNCB Statutory Nature Conservation Body 


SOPEP Shipboard Oil Pollution Emergency Plan 


SPLpk Peak Sound Pressure Level  


SSC Suspended Sediment Concentration 


TTS Temporary Threshold Shift 


UXO Unexploded Ordnance 


VHF Very High Frequency  


VSP Vertical Seismic Profiler 
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Units 


Acronym Description 


% Percent 


A Ampere 


dB Decibel 


kg Kilogram 


kg/s Kilograms per second 


km Kilometres 


km2 Kilometres squared 


kV Kilovolt 


m Metres  


m2 Metres squared 


m3/m/year Metres cubed per metre per year 


sqmm Square millimetre 


μPa Micro Pascal (10-6) 


uT Micro Tesla 
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1 REPORT TO INFORM APPROPRIATE 
ASSESSMENT (RIAA) 


1.1 Introduction 


This Technical Note provides further information, detail, and assessment to the information presented in the 


Report to Inform Appropriate Assessment (RIAA) and should be read alongside it. Additional Technical Notes 


have been produced for the Marine Biodiversity chapter of the ES (Volume 2, Chapter 7), for the following 


elements: Benthic Subtidal and Intertidal Ecology, Fish and Shellfish Ecology, and Marine Mammals and 


Marine Turtles. 


1.2 Consultation 


Post-application consultation was received on the 13th of May 2024 from Natural England, on the 14th of May 


2024 from Natural Resources Wales (NRW), and on the 1st of July 2024 from the Offshore Petroleum Regulator 


for Environment and Decommissioning (OPRED). This has been summarised in Table 1.1. 
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Table 1.1: Relevant Post-Application Consultation for the RIAA  


Consultee Consultation Where and How Addressed 


Annex I Habitats 


NRW Conservation objectives for the Dee Estuary Special Area of 
Conservation (SAC) should be taken from the regulation 33 advice 
package, as these are the agreed conservation objectives for cross 
border sites. 


Further information is presented in section 1.3.1. 


NRW We advise this table [Table 1.4 of the RIAA] is revised to include 
only the Maximum Design Scenario (MDS) for those impacts that 
have the potential to impact the Dee Estuary SAC and its 
designated features. For example, the MDS in this table currently 
includes potential impacts from temporary subtidal habitat loss 
and/or disturbance to West Hoyle Bank (which falls outside the 
Dee Estuary SAC) and for the whole of the cable corridor when 
only the intertidal section of the cable corridor interacts with the 
SAC. This comment is also relevant to the assessments carried out 
in this RIAA, some of which discuss the potential impacts from the 
total footprint of the proposed works, but do not clarify how much of 
that is relevant to the Dee Estuary SAC only. 


Errata 


There has been an inconsistency in the naming of the West Hoyle Spit within the 
ES. There are references to "West Hoyle Bank", which the Applicant appreciates is 
a different coastal feature located close to Hilbre Island on the east side of the Dee 
Estuary. This is an editorial error, and all references in the ES to "West Hoyle Bank" 
should refer to West Hoyle Spit, which is the coastal feature to the north of the 
Welsh Channel.  


The Applicant can therefore confirm that there will be no project activities on or in 
the vicinity of the West Hoyle Bank. There is therefore no proposal to remove the 
West Hoyle Bank, with the subsequent impacts on coastal protection and the grey 
seal haul out area. The Project worst-case proposal was to excavate a temporary 
trench across the West Hoyle Spit to facilitate burial of our proposed electrical 
cable. 


 


Project methodology update 


On a point of clarification, the Marine Licence application, and Environmental 
Statement (ES) project description (see Offshore ES Chapter 3) presented two 
cable route options to negotiate the West Hoyle Spit between the Point of Ayr and 
the New Douglas platform.  


The worst-case scenario, assessed within the ES, followed in parallel alignment 
with the existing natural gas pipeline crossing West Hoyle Spit whilst the preferred 
option, presented in the ES, runs to the east and does not cross West Hoyle Spit. It 
was never proposed or intended to remove the entire West Hoyle Spit.  


For the worst-case scenario, to take the cable directly across the West Hoyle Spit, 
would have required dredging a channel (most likely with a barge operated backhoe 
dredger). This channel would be circa 7 m in depth; with approximately 3 m to take 
the Bank down to LAT, then approximately 3 m depth for cable burial. The 
excavated material would be side cast along the length of the trench, and then 
backfilled after cable installation. 


Since publication of the ES and submitting the Marine Licence application, the 
Applicant has been in negotiations with contractors for the supply and installation of 
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Consultee Consultation Where and How Addressed 


the offshore electrical cables. The outcome of these negotiations is that the cables 
will not be installed across the West Hoyle Spit and will follow the preferred option 
to the east. Additionally, only one cable will now be installed between Point of Ayr 
and the New Douglas platform, instead of the two originally proposed. This also 
means that there will be a simultaneous lay and burial of the electrical cable 
requiring only one passage of the cable lay vessel between Point of Ayr and the 
New Douglas platform, instead of the four that would have been needed. 


This means that the 'worst-case' assessed in the ES will not occur and the West 
Hoyle Spit will be undisturbed. As a result, the worst-case environmental effects will 
be avoided and are not predicted to occur. 


 


Technical response 


Where possible, separate values for the intertidal zone have been discussed in the 
MDS and in the assessment text within the RIAA, however there are instances 
where it was not possible to specify the MDS for the intertidal habitats within the 
Dee Estuary SAC only. For example, the following text from the RIAA illustrates 
this: 


“The MDS also includes up to 34,500 m2 of temporary habitat loss due to the 
footprints of jack up vessels for maintenance activities over the 25-year lifetime. 
However, both values are for the entire Eni Development Area, as operation and 
maintenance requirements within the intertidal zone along the cable connection are 
not available. Therefore, these values of 37,500 m2 and 34,500 m2 are considerable 
overestimations of the temporary habitat loss and/or disturbance along the cable 
connection.”  


Further, temporary habitat loss and disturbance to West Hoyle Spit was considered 
relevant to the Dee Estuary SAC and therefore included within the RIAA. This is 
because any morphological change to the West Hoyle Spit could impede these 
feature’s ability to act as a natural breakwater for waves propagating towards the 
Dee Estuary SAC. However, as concluded in the RIAA: “The temporary change to 
the morphology of West Hoyle Bank [Spit] will have minimal impact on the feature’s 
ability to act as a natural breakwater for waves propagating towards the Dee 
Estuary/Aber Dyfrdwy SAC. Given the location and orientation of the channel, 
cutting through the middle of the bank from its southern face to its northern face, 
there will be no change to the waves breaking on the west of the sand bank.” 


NRW  NRW (A) advise potential impacts from:    


• Increased risk of introduction and/or spread of Invasive 
Non-Native Species (INNS)  


• Accidental Pollution   


should be screened into the in-combination assessment. 


Due to limited connectivity routes or "stepping-stones" available to introduce and/or 
spread INNS and overlap with other in-combination plans and projects within or in 
proximity to the Dee Estuary SAC, along with embedded measures such as an 
Environmental Management Plan (EMP) (including an INNS Management Plan) 
and industry standard documents such as an Emergency Response Plan (ERP), Oil 
Pollution Emergency Plan (OPEP) and Shipboard Oil Pollution Emergency Plan 
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(SOPEP), which other projects will also have, it is considered there are no 
additional in-combination risks posed to Annex I habitats in the Dee Estuary SAC 
by the Eni Development Area.  


NRW Insufficient information has been presented here to support the 
conclusion that the impacts [of Temporary habitat loss/disturbance] 
to the Annex I Mudflat and sandflats feature will be temporary, and 
that the habitat will recover within the short-medium term. Please 
note this information was presented in the Environmental 
Statement (ES).  


Further information and assessment are presented in section 1.3.2. 


NRW The suspended sediment plume generated from dredging a 
channel at West Hoyle Bank will extent into the Dee Estuary SAC, 
as shown in Volume 2, Chapter 6: Physical Processes. We advise 
potential impacts to Annex I features of the Dee Estuary SAC 
within the identified zone of influence should be appropriately 
assessed in the RIAA.   


This is particularly relevant to the Annex I Estuaries feature which 
supports cockle beds which are sensitive to smothering.  


Further information and assessment are presented in section 1.3.3. 


OPRED It is noted that no in-combination effects were predicted for the 
operation and maintenance or decommissioning phases for the 
Mostyn Energy Park Expansion. However, the proposal for Mostyn 
Energy Park includes maintenance, dredging and disposal 
activities during the operation of the project and it is therefore 
recommended that the project should be scoped in for potential in-
combination effects for the operation and maintenance phase. 
Please amend as necessary. 


Further information and assessment are presented in section 1.3.4. 


Annex II Diadromous Fish 


NRW Table 1.2 [of the RIAA] has omitted Cardigan Bay from the sites 
taken forward to the appropriate assessment stage. The site is, 
however, included in figure 1.6 [of the RIAA], and section 1.4 [of 
the RIAA] as a site to be taken forward for further assessment.  


Cardigan Bay SAC was screened into the RIAA for bottlenose dolphin within Table 
1.2. 


In error, this was not included in Table 1.2 of the RIAA for Annex II diadromous fish, 
however, is included in the assessment presented in section 1.7 of this document 
for the sea and river lamprey features. 


Further, grey seal was not included in Table 1.2 of the RIAA in error, however, is 
included in the assessment for Marine Mammal features presented in section 1.8 
of the RIAA. 


An update to Table 1.2 of the RIAA in relation to Cardigan Bay SAC is presented in 
section 1.4.1 of this Technical Note for completeness. 


NRW Table 1.18 [of the RIAA] contains information regarding 
mitigation measures around Electromagnetic Field (EMF) 


EMF impacts, which are relevant only to the operation and maintenance phase, 
have been scoped out of further assessment within the RIAA as there is limited 
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impacts, however, EMF is not mentioned as a potential impact in 
the text above. It is noted that the reasons for scoping out EMF 
are listed in Volume 2, Chapter 7 of the ES, however that 
reasoning would be useful to include within the RIAA. 


The Marine Mammal Mitigation Plan (MMMP) is listed under the 
fish receptor section as a relevant mitigation. NRW (A) advise 
that measures to mitigate against impacts to marine mammals 
are not appropriate, due to the lack of evidence on their 
effectiveness for fish receptors.    


With regards to mitigation measures, NRW (A) acknowledge that 
‘ramping up’ and ‘soft start’ are standard industry techniques 
used to reduce the impact of piling on animal receptors, however 
we are unaware of any evidence that these measures are 
appropriate/ successful in mitigating the impulsive noise impact 
for fish receptors.  


scope for impacts from EMFs on Annex II diadromous fish ecology. This is 
because although low-frequency EMFs will be present along subsea cables used 
to transmit electricity and fish receptors may be receptive to EMF; a recent study 
has demonstrated increased cable burial depth reduces the intensity of EMF for 
receptive species due to increasing the distance between the source and receptor 
(Hutchison et al., 2021). Further, EMFs are expected to be elevated within a 
range of metres of the cable, returning to baseline levels at close range, thereby 
reducing the potential footprint of impact to the immediate vicinity of the cable 
itself. The cables within the development area will be buried to a target burial 
depth of 2 to 3m and/or protected, as per the Cable Specification and Installation 
Plan (CSIP). Therefore, there are no likely significant effects due to EMF on 
Annex II diadromous fish species. 


Furthermore, the Applicant is familiar with the scientific references provided by 
Natural England, along with some others, as set-out below (Bochert and Zettler, 
2006, Wilhelmsson et al., 2010). It was the understanding of the latest scientific 
research and our knowledge of EMF sources that provided the evidence to scope 
out EMF from the EIA. Principally, there has to be a source that generates an 
EMF of a magnitude that is capable of affecting marine life. Our cable will not 
generate such a source.  


The figure below is from one of our vendors for a cable similar to ours (33 kV, 
three core x 630 sqmm cable with a current rating of 750 A (although ours will be 
an even lower amperage)), with grounded metallic sheath, and buried at 1m 
below surface (our cable will be buried 2-3m below). As they are DC cables, there 
will be no detectible electric fields external to the metallic sheath. However, the 
cable will generate static magnetic fields, which will not be screened by the 
metallic sheath. Curves in the graph represent the anticipated magnetic field at 
0m (purple), and 0.5 m (black) distance from the seabed. Values are in micro 
Tesla (uT). At the seabed the magnetic field will be ~0.1 uT, and at 0.5 m above 
~1.2 uT.  


 


These are extremely low values and are much lower than any of those cited from 
the published literature on the matter where effects may occur on marine life. 
EMF generated by the cables is likely to be ~0.1µT calculated at the seabed for a 
cable buried at 1m deep, which is below the levels which have been observed to 
have impacts upon marine life, including fish and marine invertebrates. In 
addition, the cables will be buried 2-3m below the surface through the subtidal 
and intertidal zones, which will mean that the EMF at the surface will be even less 
than the ~0.1µT shown in the graph. 


Furthermore, the habitats present along the subtidal and intertidal section of the 
cable route are not optimal for species such as the crawfish/spiny lobster, which 
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has a habitat preference of rocky exposed coasts with depths of 5-400m. In 
addition to this, the desk study and field surveys did not identify any other benthic 
invertebrates that are sensitive to EMF. Therefore, given the EMF source is so 
low (~0.02-0.04% the value in studies), the potential effects are likely to be 
negligible. 


There are limited findings on the electro sensitivity of benthic organisms and on 
the associated impact of EMFs on the surrounding benthic invertebrates. The 
Applicant has reviewed the findings of the four research papers shared by Natural 
England, and can conclude the following: 


Scott et al. (2021) found that EMF strengths of up to 250 µT were found to have 
limited physiological and behavioural impacts on edible crab. Their study found 
that it was not until there was exposure to 500 µT and 1000 µT where effects 
were observed. The power cable for the Proposed Development will generate 
<0.1 µT at the seabed, which equates to just 0.04% of the EMF in the study. 


Taormina et al. (2020) showed that juvenile lobsters did not exhibit any change 
of behaviour when submitted to an artificial magnetic field gradient (maximum 
intensity of 200 μT) compared to non-exposed lobsters in the ambient magnetic 
field. Additionally, no influence was noted on either the lobsters’ ability to find 
shelter or modified their exploratory behaviour after one week of exposure to 
anthropogenic magnetic fields (225 ± 5 μT) which remained similar to those 
observed in control individuals. The study concluded that static and time-varying 
anthropogenic magnetic fields, at these intensities, do not significantly impact the 
behaviour of juvenile European lobsters in daylight conditions. The power cable 
for the Proposed Development will generate <0.1 µT at the seabed, which 
equates to just 0.04% of the EMF in the study. 


Chapman et al. (2023): this study simulated an EMF of 500 μT, as modelled for 
an export cable over a rocky shore, where the industry standard cable burial 
would not be possible. It found no significant differences in either behavioural or 
physiological responses in edible sea urchins, periwinkles, common starfish, and 
velvet crabs. The power cable for the Proposed Development will generate 
<0.1 µT at the seabed, which equates to just 0.02% of the EMF in the study. 


Jakubowska et al. (2019) this study simulated EMF at 1,000 μT, and no 
avoidance or attraction behaviour to EMF was shown. The power cable for the 
Proposed Development will generate <0.1 µT at the seabed, which equates to 
just 0.01% of the EMF in the study.  


The shared studies present similar findings to those used in our Offshore ES. 
Bochert and Zettler (2006) studied the effects of EMF on the survival and 
physiology of various crustaceans, marine worms, and echinoderms in the 
context of cables associated with OWFs in the Baltic Sea. The authors 
demonstrated no significant effects for any species after three months of 
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exposure. Furthermore, Wilhelmsson et al. (2010) demonstrated that there were 
no differences between benthic community assemblages observed in visual 
surveys of OWF subsea cables and their peripheral areas. Finally, the presence 
of diverse and seemingly healthy benthic communities on existing offshore 
infrastructure indicates that EMF is unlikely to cause a long-term significant effect 
upon benthic receptors (Linley et al., 2007; Walker et al., 2009).  


Embedded mitigation for this impact includes cable burial and/or protection when 
not available (such as at cable crossings). The target cable burial depth of 
2 to 3 m is sufficient to eliminate the potential for impacts from EMF on benthic 
invertebrates. Based on this, and the findings of the literature provided above, the 
evidence supports scoping this impact out of the RIAA and the assessment on 
benthic subtidal and intertidal ecology. 


 


Marine Mammal Mitigation Plan (MMMP) 


Whilst the MMMP and measures within are not designed to specifically mitigate 
for fish receptors, some fish species may benefit from the measures proposed, 
therefore it is considered appropriate to include this within the mitigation 
measures presented for Annex II diadromous fish.  


Mitigation within the MMMP, such as soft starts, will be undertaken regardless of 
the benefit to fish, and will reduce the level of first exposure to sound, allowing 
those species which may be reactive to move away from the source. 


NRW Table 1.19 [of the RIAA] only covers low order and low yield 
Unexploded Ordnance (UXO) activities. NRW (A) advise the full 
range of UXO should be included here (as detailed in appendix J), 
or it should focus on the worst-case scenario: high order, high 
yield. 


High order UXO clearance impact ranges for fish are discussed within the RIAA in 
the UXO section above Table 1.19, and the assessments presented within 
section 1.7 are based upon the maximum impact ranges for UXO clearance 
associated with high order techniques.  


An updated table to replace Table 1.19 of the RIAA is presented in section 1.4.2 of 
this Technical Note. No updates to the assessment presented within the RIAA is 
required, as this information is already fully integrated into the MDS. 


NRW In Table 1.25 [of the RIAA], underwater noise impacts are listed as 
only relevant during construction; however, the text mentions 
geophysical and seismic surveys may occur during the operation 
and maintenance phases of the development. The table should be 
updated to capture this information, and risks to species assessed 
for all relevant phases of development.  


Further information is presented in section 1.4.3. 


OPRED It is noted that no in-combination effects were predicted for the 
operation and maintenance or decommissioning phases for the 
Mostyn Energy Park Expansion. However, the proposal for Mostyn 
Energy Park includes maintenance, dredging and disposal 
activities during the operation of the project and it is therefore 


Further information and assessment are presented in section 1.4.4. 
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recommended that the project should be scoped in for potential in-
combination effects for the operation and maintenance phase. 
Please amend as necessary. 


Annex II Marine Mammals 


Natural England Natural England do not agree that 30min Acoustic Deterrent 
Device (ADD) usage should be included in the underwater noise 
modelling to predict impact ranges for the assessment. The 30min 
ADD inclusion obscures the true worst-case scenario that the 
assessment must be based on. The predicted impact ranges for 
Permanent Threshold Shift (PTS) without ADDs should be used to 
determine the appropriate duration of ADD, with the purpose to 
deter marine mammals from the full extent of the PTS zone 
(accounting for species-specific fleeing speeds), as well as 
informing the requirement for other suitable mitigation measures. 
Final ADD duration will be determined post consent, and therefore 
Natural England do not agree to including 30 minutes ADD 
duration at this stage. 


The use of ADDs is incorporated into the underwater noise modelling and 
assessment as standard, in line with the implementation of current guidance on 
marine mammal mitigation measures for piling (JNCC, 2010). Based on this, ADDs 
are considered embedded/designed-in mitigation as part of the MMMP, and are 
therefore considered part of the design basis for assessment. Modelling without the 
inclusion of ADDs would not be considered proportionate, given that ADDs are 
considered a designed in measure, and would give rise to impact ranges beyond 
those which could be reasonably predicted to occur. No change is proposed. 


Natural England  Natural England do not support the use of soft start charges for 
UXO clearance and advise that the use of scare charges is 
removed from the planned mitigation. 


The use of scare charges will be a post consent decision dependent on the type 
and location of the UXO. The final decisions on UXO clearance will also be 
discussed post consent with Natural England, and NRW, and the agreed approach 
included within the final version of the MMMP. 


NRW NRW (A) recommend that densities should be updated where 
relevant, and justification provided for the density selected. We 
acknowledge the inclusion of the Marine Mammal Atlas (Evans and 
Waggitt, 2023) and Small Cetaceans in the European Atlantic and 
North Sea (SCANS) IV data in the list of desktop literature. 
However, we consider that the proposal to use a harbour porpoise 
Phocoena phocoena density of 0.086 per km2 to be considerably 
lower than the more up to date densities supplied from the latest 
edition of the Marine Mammal Atlas (Evans and Waggitt, 2023). In 
line with what NRW has recommended for previous projects, either 
the most precautionary or the most scientifically robust values 
should be taken forward to the assessment. For harbour porpoise 
we recommend the use of densities taken from the Marine 
Mammal Atlas (Evans and Waggitt, 2023) given their greater 
robustness, and subsequent results revised. 


The Marine Mammal Atlas densities are provided and compared with those used in 
the RIAA in section 1.5.1.  


No changes to the assessment are considered required due to the values used 
within the RIAA being more precautionary than those within Evans and Waggitt 
(2023). 


NRW As per comments provided on Volume 1, chapters 1 to 5: 
Introductory Chapters and Volume 2, Chapter 7 Marine 
Biodiversity, West Hoyle sandbank is a major haul out site for grey 


Errata 


There has been an inconsistency in the naming of the West Hoyle Spit within the 
ES. There are references to "West Hoyle Bank", which the Applicant appreciates is 
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seal Halichoerus grypus. NRW (A) advise that the impact of routing 
the cable through or around West Hoyle sandbank on the major 
grey seal haut out site is fully assessed. 


a different coastal feature located close to Hilbre Island on the east side of the Dee 
Estuary. This is an editorial error, and all references in the ES to "West Hoyle Bank" 
should refer to West Hoyle Spit, which is the coastal feature to the north of the 
Welsh Channel.  


The Applicant can therefore confirm that there will be no project activities on or in 
the vicinity of the West Hoyle Bank. There is therefore no proposal to remove the 
West Hoyle Bank, with the subsequent impacts on coastal protection and the grey 
seal haul out area. The Project worst-case proposal was to excavate a temporary 
trench across the West Hoyle Spit to facilitate burial of our proposed electrical 
cable. 


 


Project methodology update 


Please see previous response above confirming that the cables will not be installed 
across the West Hoyle Spit and will follow the preferred option to the east. 


This means that the 'worst-case' assessed in the ES will not occur and the West 
Hoyle Spit will be undisturbed. As a result, the worst-case environmental effects will 
be avoided and are not predicted to occur. 


 


Technical response 


Notwithstanding the update to the preferred cable installation option, and the errata 
regarding the inconsistent naming of the West Hoyle Spit, a full assessment of the 
impact of the routing of the cable around haul-out sites at West Hoyle Bank, using 
available data, is provided in section 1.5.2. 


NRW Given that final ADD duration will be determined post consent with 
SNCBs and the regulator, NRW (A) would not agree to basing 
conclusions on magnitude of effect on 30 minutes ADD duration at 
this stage. The assessment should be based on the underwater 
noise modelling without ADDs. Any assessments, including in-
combination, cumulative and RIAA, that are based on the predicted 
ranges with 30min ADDs should be revised accordingly.  We note 
that due to the potential reliance on ADDs in the assessment to 
reduce the magnitude of PTS from piling and UXO, there is a risk 
that the impact pathway is  instead being shifted to displacement 
and significant disturbance of animals (Elmegaard et al., 2023).  


 


NRW (A) recommend extending the mitigation zone for piling to 1 
km as the predicted maximum injury zones are greater than 500 m. 
Where the impact radius is smaller than 1 km, we advise that an 
ADD is not used. This is because a 1 km zone should be 


The use of ADDs is incorporated into the underwater noise modelling and 
assessment as standard, in line with the implementation of current guidance on 
marine mammal mitigation measures for piling (JNCC, 2010). Based on this, ADDs 
are considered embedded/designed-in mitigation as part of the MMMP, and are 
therefore considered part of the design basis for assessment. Modelling without the 
inclusion of ADDs would not be considered proportionate, given that ADDs are 
considered a designed in measure, and would give rise to impact ranges beyond 
those which could be reasonably predicted to occur. No change is proposed. 


The mitigation zone range will be reviewed post-consent during finalisation of the 
MMMP, and will include an increase of mitigation zone from 500 m to 1,000 m, 
noting that this range is greater than that recommended within the JNCC guidelines 
for piling (JNCC, 2010). The use of an ADD where the impact range is of <1 km will 
also be reviewed post consent when finalising the MMMP upon confirmation of the 
final design parameters to ensure the most appropriate mitigation techniques are 
applied to the activity. 
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effectively monitorable through visual search, therefore there is not 
a need to introduce additional noise to displace animals. The 
applicant is also encouraged to commit to single piling as the 
worst-case scenario. 


As the project design and construction methods are undergoing finalisation, the 
Applicant requires flexibility at this stage to consider single and concurrent piling. 
Both of which are assessed under the current MDS. The MMMP and all relevant 
measures defined within this document will be finalised post-consent to ensure full 
representation of the final design and construction methods, and will incorporate the 
advice provided where possible. 


NRW NRW(A) acknowledge that to ensure that the assessment of the 
conservation objective 2 (“There is no significant disturbance of the 
species”) is comparable, the in-combination assessment will focus 
only on the approach recommended by (JNCC, 2020) guidance 
and will use impact specific Effective Deterrence Ranges (EDRs). 
However, NRW (A) disagree with the adopted screening distances 
(based on impact radii) of:   


• 20 km for vessel noise,   


• 13 km for geophysical and seismic surveys and,   


• Liverpool bay only for injury due to collision with marine 
vessels   


NRW (A) advise that the applicant strongly justify this approach or 
adopt either the (1) full marine mammal study area or (2) 
Management Units (MUs) as screening distances. 


The screening distances are based on the following justifications: 


• 20 km for vessel noise: it is expected that other plans and projects will 
contribute to increased vessel traffic and hence to the amount of noise 
produced in the environment during all phases of development. However, 
given the large scale of the marine mammal in-combination assessment study 
area (the entire Irish Sea, down to the southwestern tips of England and 
Ireland), only projects within the maximum disturbance range modelled for the 
Eni Development Area have been included in the in-combination assessment. 
As the maximum disturbance range of vessel activity and other noise 
producing activities was modelled at 20 km for the project alone, projects 
within 20 km from the Eni Development Area were screened into the in-
combination assessment. This allowed a proportionate approach to the in-
combination assessment.  


• 13 km for geophysical and seismic surveys: this was based on the 
maximum impact range modelled for the Project alone (13 km). This was 
associated for mild behavioural disturbance (for all hearing groups) from a 
Vertical Seismic Profiler (VSP), although disturbance ranges for Multi Beam 
Echosounder (MBES) and Sub Bottom Profiler (SBP) were considerably lower 
(1.1 km and 1.18 km, respectively). Therefore, 13 km is considered an 
appropriate, precautionary screening range for the in-combination assessment 
for this impact. This allowed a proportionate approach to the in-combination 
assessment. 


• Liverpool Bay for vessel collision: it is expected that other plans and 
projects will contribute to increased vessel collision risk during all phases of 
development. However, given the large scale of the marine mammal in-
combination assessment study area in comparison to the Eni Development 
Area (where vessels will be operating), only projects within Liverpool Bay have 
been included for in-combination assessment. This is because vessel use 
associated with projects at the extremities of the marine mammal in-
combination assessment study area, such as those along the coast of Ireland 
or South West England, would not contribute to increased vessel activity in 
combination with that of the Eni Development Area. This allowed a 
proportionate approach to the in-combination assessment. 
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NRW While NRW(A) may be able to tentatively agree that it may be 
unrealistic to assess injury and disturbance from geophysical and 
seismic site investigation use and vessel activity by “presenting a 
sum of the impact ranges of all vessels”, no alternative method has 
been proposed as an alternative to quantify the impact. The 
applicant should assess this impact pathway adequately and given 
the extent of the in-combination increase in the number of vessel 
trips within the relevant MUs over the lifetime of the project either 
justify an in-combination magnitude of low or update this 
assessment. 


In combination assessments for both vessel activity and other noise producing 
activities and underwater noise generated during geophysical and seismic surveys 
are presented in section 1.84 of the RIAA. 


Information to support this assessment is provided in section 1.5.3 of this 
Technical Note. 
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1.3 Annex I Habitats 


1.3.1 Conservation Objectives for the Dee Estuary SAC 


NRW requested that the conservation objectives for the Dee Estuary SAC should be taken from the Regulation 


33 Advice Package. 


Section 1.5.4 of the RIAA states: 


“For European sites which fall within both Welsh and English or English and Scottish territorial waters the two 


relevant governing Statutory Nature Conservation Bodies (SNCBs) can publish separate conservation 


objectives for the same European site. ...Where this is the case for European sites assessed within this HRA 


Stage 2 Appropriate Assessment, the most recently published conservation objectives have been used.” 


The Natural England Conservation Objectives used in Table 1.10 (and throughout the Section 1.6 of the RIAA 


were published in 2018 (Natural England, 2018), complying with this statement, as opposed to the Regulation 


33 Advice Package, which was published in 2010 (Natural England and NRW, 2010).  


The Natural England (2018) high level conservation objectives for the Dee Estuary SAC are to ensure that, 


subject to natural change, the integrity of the site is maintained or restored as appropriate, and that the site 


contributes to achieving the favourable conservation status of its qualifying features, by maintaining or 


restoring: 


• the extent and distribution of qualifying natural habitats and habitats of qualifying species; 


• the structure and function (including typical species) of qualifying natural habitats; 


• the structure and function of the habitats of qualifying species; 


• the supporting processes on which qualifying natural habitats and the habitats of qualifying species rely; 


• the populations of qualifying species; and 


• the distribution of qualifying species within the site.  


The Annex I habitat qualifying features of the Dee Estuary SAC which were taken forward for Appropriate 


Assessment are: 


• mudflats and sandflats not covered by seawater at low tide; 


• Salicornia and other annuals colonizing mud and sand; and 


• estuaries. 


As detailed in Table 1.3 of the RIAA, the Annex I estuaries habitat feature of the SAC is currently in 


unfavourable condition, while the remaining two features are in favourable condition. Therefore, the 


conservation objective for the estuaries feature of the SAC within the Regulation 33 Advice Package is not 


applicable as it is to “maintain the feature in favourable condition” (Natural England and NRW, 2010). As this 


feature is in unfavourable condition, the Natural England (2018) conservation objectives are more relevant, as 


they are specified to “maintain or restore”. Further, the conservation objectives within the Regulation 33 Advice 


Package are split out for each feature, with a range of ‘conditions’ undermining the conservation objective, as 


detailed in Table 1.2. These conditions are largely encompassed by the wording of the Natural England (2018) 


conservation objectives listed above. Assessment against each of these conditions would result in 


unnecessary repetition with little added value to the assessment. 
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Table 1.2: Conservation Objectives For The Relevant Annex I Habitats Encompassed Within The RIAA 
As Per The Regulation 33 Advice Package (Natural England and NRW, 2010) 


Feature Conservation Objective 


Mudflats and 
sandflats not covered 
by seawater at low 
tide 


The conservation objective for the “mudflats and sandflats” feature of the Dee Estuary SAC is to 
maintain the feature in favourable condition. The “mudflats and sandflats” feature will be 
considered to be in favourable condition when, subject to natural processes, each of the 
following conditions are met: 


i. the total extent of mudflat and sandflat communities within the site is maintained;  


ii. the proportions of individual mudflat and sandflat communities within the site are 
maintained; 


iii. the topography of the intertidal flats and the dynamic processes of channel 
migration and sinuosity across the flats are maintained; and 


iv. the abundance of typical species of the mudflat and sandflat feature within the 
site is maintained. 


Salicornia and other 
annuals colonizing 
mud and sand 


The conservation objective for the “Salicornia and other annuals colonising mud and sand” 
feature of the Dee Estuary SAC is to maintain the feature in favourable condition. The 
“Salicornia and other annuals colonising mud and sand” feature will be considered to be in 
favourable condition when both: 


• subject to natural processes, each of the following conditions (i) to (v) are met: 


i. the total extent of pioneer saltmarsh vegetation communities within the site is 
maintained; 


ii. the presence of pioneer saltmarsh vegetation communities as part of transitions 
from intertidal sediment communities to higher saltmarsh are maintained; 


iii. the abundance of the typical species3 of the pioneer saltmarsh vegetation 
communities is maintained; and 


iv. the abundance of the notable species of the pioneer saltmarsh vegetation 
communities is maintained. 


• and, regardless of natural processes, condition (v) is also met: 


v. the overall extent and abundance of common cord grass Spartina anglica is not 
increasing within the pioneer saltmarsh zone. 


Estuaries The conservation objective for the “estuaries” feature of the Dee Estuary SAC is to maintain the 
feature in favourable condition. The “estuaries” feature will be considered to be in favourable 
condition when, subject to natural processes, each of the following conditions are met:  


i. the aggregate total extent of all estuarine communities within the site is 
maintained; 


ii. the spatial distribution3 of estuarine communities within the site is maintained; 


iii. the extent of individual estuarine habitat features within the site is maintained; 


iv. the variety and relative proportions of sediment and rocky substrates within the 
estuary is maintained; 


v. the variety and extent of any notable subtidal sediment communities is 
maintained; 


vi. the variety and extent of notable intertidal hard substrata communities is 
maintained; and 


vii. the spatial and temporal patterns of salinity, suspended sediments and nutrients 
concentrations are maintained within limits sufficient to satisfy the requirements of 
statements (i) to (vi) above. 


 


1.3.2 Annex I Mudflats and Sandflats not covered by Seawater at Low 
Tide 


NRW requested further evidence to support the conclusion that impacts to the Annex I habitat feature ‘mudflats 


and sandflats not covered by seawater at low tide’ of the Dee Estuary SAC from trenching in West Hoyle Spit 


will be minor and that the habitat will recover in the short to medium term. Further detail on the recoverability 


of this Annex I habitat has been provided in this section to satisfy the concerns raised by NRW in Table 1.1. 
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Elliott et al. (1998) provide a detailed overview of the sensitivity characteristics of intertidal sandflats and 


mudflats and note that the greatest threats to biotopes in these habitats are through large-scale loss and/or 


removal. No large-scale loss or removal of habitat will occur due to cable trenching around West Hoyle Spit, 


nor for cable installation in the intertidal zone itself, due to natural and mitigated backfilling. The overview of 


the sensitivities of intertidal mudflats and sandflats by Elliott et al. (1998) is broadly consistent with the 


sensitivities to the defined Marine Evidence Based Sensitivity Assessment (MarESA) pressures presented as 


part of the assessment of temporary habitat loss and/or disturbance on the ‘mudflats and sandflats not covered 


by seawater at low tide’ Important Ecological Feature (IEF) within Volume 2, Chapter 7: Marine Biodiversity 


(see Table 1.3, from Volume 2, Chapter 7).  


 


Table 1.3: Sensitivity of the Representative Biotopes Identified as part of the Mudflats and Sandflats 
Not Covered by Seawater at Low Tide Habitat to Temporary Habitat Loss and/or 
Disturbance 


Representative 
Biotopes Identified 


Sensitivity to Defined MarESA Pressure Overall 
Sensitivity 
(based on 
the 
sensitivity 
matrix in 
Volume 2: 
Chapter 7) 


Habitat 
structure 
changes – 
removal of 
substratum 


Abrasion / 
disturbance of 
the surface of the 
substratum or 
seabed 


Penetration or 
disturbance of 
the substratum 
subsurface 


Smothering 
and 
siltation 
rate 
changes 
(heavy) 


Mudflats and sandflats not covered by seawater at low tide 


Talitrids on the upper 
shore and strand-line 
(LS.Lsa.St.Tal) 


Medium Low Low Medium Medium 


Macoma balthica and 
Arenicola marina in 
littoral muddy sand 
(LS.Lsa.MuSa.MacAre) 


Medium Medium High Medium Medium 


Barren or amphipod 
dominated mobile sand 
shores (LS.Lsa.MoSa) 


Medium Not sensitive  Not sensitive Not sensitive Medium 


Polychaete / bivalve 
dominated muddy sand 
shores (LS.Lsa.MuSa) 


Medium Low Not assessed in the 
MarESA for this 
biotope 


Low   Medium 


 


In the Oslo Paris Convention (OSPAR) 2023 status assessment on intertidal mudflat habitats, these habitats 


were noted to have natural resilience and the ability to recover well from isolated physical and chemical 


disturbance (OSPAR Assessment Portal, 2024). In Volume 2, Chapter 7: Marine Biodiversity, the MDS for this 


impact represented minimal isolated physical disturbance to the West Hoyle Spit (up to 21,000 m2) over a 


period of up to three weeks. This supports the prediction of the impact to be of short term duration, within 


intermittent operations, and of high reversibility. While it is not currently possible to provide a specific timeframe 


for habitat recovery, this updated cable route around the sandbank will greatly reduce the (already low) level 


of temporary habitat loss and/or disturbance.  


The function of the Dee Estuary SAC is to ensure that, subject to natural change, the integrity of the site is 


maintained or restored as appropriate, and that the site contributes to achieving the favourable conservation 


status of its qualifying features (such as mudflats and sandflats not covered by seawater at low tide), by 


maintaining or restoring: 


• Conservation objective 1 - The extent and distribution of qualifying natural habitats and habitats of 


qualifying species. 
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• Conservation objective 2 - The structure and function (including typical species) of qualifying natural 


habitats. 


• Conservation objective 3 - The structure and function of the habitats of qualifying species. 


• Conservation objective 4 - The supporting processes on which qualifying natural habitats and the 


habitats of qualifying species rely (Natural England, 2018). 


The Eni Development Area overlaps only with 0.21 km2 of the Dee Estuary SAC, corresponding to 0.13% of 


the SAC’s total area. As such, ‘mudflats and sandflats not covered by the seawater at low tide’ within the site 


would be only temporarily affected over a small spatial scale. This impact is therefore highly unlikely to 


adversely affect natural processes within the estuarine environment. The total extent of ‘mudflats and sandflats 


not covered by the seawater at low tide’ within the Dee Estuary SAC is 104.06 km2, as such temporary habitat 


loss and disturbance could potentially impact only 0.2% of the extent of this habitat within the SAC.  


Based on the information provided above, temporary habitat loss and/or disturbance associated with trenching 


at West Hoyle Spit during the construction phase will be temporary, of short-term duration and reversible. As 


such, this pressure is not expected to adversely affect the extent, distribution, structure, function, or supporting 


processes of the Annex I habitat ‘mudflats and sandflats not covered by the seawater at low tide’. Therefore, 


adverse effects on this Annex I habitat which undermine the conservation objectives of the Dee Estuary SAC 


will not occur as a result of the Eni Development Area alone or in-combination with other plans and projects.   


1.3.3 Suspended Sediment Concentration and Associated Deposition 
from Dredging at West Hoyle Spit 


1.3.3.1 Additional Information to Inform the Assessment 


Based upon the modelling detailed in Volume 3: Physical Processes Technical Report, the dredging of a 


channel through West Hoyle Spit was simulated. The channel was 1 km in length, with a depth of 7 m and a 


width of 21 m and was modelled with a rate of release of approximately 295 kg/s uniformly throughout the 


water column. The operation was modelled to take approximately 14 days to complete over a range of tidal 


conditions.  


As shown in Figure 1.1 and Figure 1.2, Suspended Sediment Concentrations (SSCs) during dredging are 


concentrated around the dredge path and the coastline at the mouth of the Dee Estuary SAC, with maximum 


plume extents reaching 25 km southeast to the mouth of the River Dee. Maximum SSC values in excess of 


3,000 mg/l occur along the dredging route itself, to a peak of approximately 3,200 mg/l, reflecting the shallow 


water depths. Concentrations are seen to be generally greater inshore where water depths are shallower. 


Along the western coast of the Dee Estuary SAC maximum values can fall within the range of 3,000 mg/l to 


10,000 mg/l, however in most areas fall below 30 mg/l (Figure 1.1). Average SSCs within the Dee Estuary 


SAC are largely <3 mg/l (Figure 1.2).  


SSCs on the final day of dredging (day 14) on both an ebb and a flood tide are presented in Figure 1.3 and 


Figure 1.4. These figures show that SSCs are largely < 0.05 mg/l throughout most of the Dee Estuary SAC, 


with some elevated SSCs of up to 3 – 10 mg/l in the northwest corner. This highlights the short-term nature of 


this impact on the Dee Estuary SAC.  


The maximum and average sedimentation values presented in Figure 1.5 and Figure 1.6 show deposition of 


< 0.1 mm throughout the majority of the Dee Estuary SAC, and between 0.1 – 3 mm in the northwest corner. 


Average sedimentation values outside of the dredge path are generally limited to < 50 mm, and < 10 mm 


outside of the area of development area and at negligible levels into the mouth of the Dee Estuary (< 50 mm). 


Sedimentation one day after the cessation of dredging activity further demonstrates that deposited material is 


focused in close proximity to the dredge path (Figure 1.7). Sedimentation levels at the Dee Estuary cockle 


beds are therefore predicted to be below the MarESA pressure benchmark for common cockle of 5 cm as a 


result of dredging at West Hoyle Spit.  
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Figure 1.1: Maximum SSCs over the Dredging Phase  


 


Figure 1.2: Average SSCs over the Dredging Phase  
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Figure 1.3: SSCs on the Final Day under an Ebb Tide  


 


Figure 1.4: SSCs on the Final Day under a Flood Tide  
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Figure 1.5: Maximum Sedimentation over the Dredging Phase  


 


Figure 1.6: Average Sedimentation over the Dredging Phase  
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Figure 1.7: Sedimentation One Day After Cessation of Dredging  


1.3.3.2 Assessment of Adverse Effects on the Integrity of the Annex I Habitats of 
the Dee Estuary SAC  


The Annex I habitat qualifying features of the Dee Estuary SAC which were taken forward for Appropriate 


Assessment are: 


• mudflats and sandflats not covered by seawater at low tide; 


• Salicornia and other annuals colonizing mud and sand; and 


• estuaries. 


The tidal flow into the Dee Estuary SAC is flood dominant, which implies stronger flood tide currents and net 


sediment movements into it, especially in the shallow intertidal Annex I habitats, and residual currents ensure 


landward transport of sand and silt into the Dee Estuary Sac from Liverpool Bay (Bolaños and Souza, 2010, 


Halcrow Group Ltd, 2013, Moore et al., 2009). In addition, the Dee Estuary SAC is a major sink for both mud 


and sand (Halcrow Group Ltd, 2013). Average yearly sediment transport (in m3/m/year) is illustrated in Figure 


1.8 (Halcrow Group Ltd, 2013). These data indicate that the sediment transport rates are highest within the 


Dee Estuary itself (and thus within the area the Annex I habitats are primarily located).  
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Figure 1.8: Sediment Transport within the Dee Estuary (Source: Halcrow Group Ltd (2013)) 


 


Natural England and Countryside Council for Wales (2010) reported intertidal mudflats and sandflats as 


vulnerable to siltation and changes to turbidity. However, given that the sediment plumes resulting from 


dredging activities will stay within background levels of the naturally turbid system of the Dee Estuary, it can 


be anticipated that this pressure will not alter the total extent of mudflat and sandflat communities nor the 


abundance of typical species within the site. 


Salicornia and other annuals colonising mud and sand and Atlantic salt meadows are located approximately 


1.78 km and 2.21 km from the Eni Development Area. These qualifying Annex I habitats are not sensitive to 


sediment plumes as well as associated changes in turbidity and siltation (BSH, 2012, Doody, 2008, Hough et 


al., 1999, Natural England and Countryside Council for Wales, 2010). As such, the extent of pioneer saltmarsh 


and Atlantic salt meadow vegetation communities as well as the abundance of typical and notable species of 


both vegetation communities within the site is unlikely to be affected by dredging activities.   


NRW requested further information on the Annex I estuaries feature of the Dee Estuary SAC, which supports 


cockle beds that could be sensitive to smothering. As per the Regulation 33 Advice, cockle beds are part of 


the mudflats and sandflats no covered by sea water at low tide sub-feature: ’intertidal muddy sand communities 


including cockle beds’ (Natural England and NRW, 2010). A full assessment of this impact on the cockle beds 


of the Dee Estuary SAC is provided in the Fish and Shellfish Ecology Technical Note as per similar feedback 


from NRW on the Volume 2, Chapter 7: Marine Biodiversity.  


The common cockle Cerastoderma edule has been assessed in the MarESA as having low sensitivity to 


smothering and not sensitive to increases in SSCs and turbidity (Tyler-Walters, 2007). This is because the 


species naturally inhabits sedimentary and turbid environments and is therefore considered to be tolerant to 


these impacts (Navarro and Widdows, 1997, Tyler-Walters, 2007). The common cockle also has intermediate 


tolerance to smothering of up to 5 cm of deposited sediment, with a high recovery rate, and thus an overall 


low sensitivity to smothering and siltation effects associated with increased SSCs and associated deposition 


(Tyler-Walters, 2007). For example, in laboratory and field conditions, individuals have been observed to 


burrow quickly to the surface if smothered by 2 to 5 cm of sediment (Jackson and James, 1979, Richardson 


et al., 1993). Therefore, the cockle beds of the Annex I estuaries habitat are considered to have a high 


tolerance to the impact of increased SSCs and associated deposition.  
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As outlined within the Physical Processes modelling presented within Volume 3: Physical Processes Technical 


Report, dredging at West Hoyle Spit is not expected to result in sedimentation levels exceeding the MarESA 


pressure benchmark for common cockle of 5 cm of deposited sediment. Finally, the Dee Estuary itself is a 


naturally turbid system; therefore any increases in turbidity from anthropogenic actions typically fall within the 


natural range that the estuary communities (such as cockle beds) generally experience (Natural England and 


NRW, 2010).  


Based on the information provided above, increased SSCs and associate deposition associated with dredging 


at West Hoyle Spit during the construction phase will be temporary, of short-term duration and reversible. As 


such, this pressure is not expected to adversely affect the extent, distribution, structure, function, or supporting 


processes of the Annex I habitats of the Dee Estuary SAC carried forward for Appropriate Assessment, 


including cockle beds within the Annex I estuary habitat. Therefore, adverse effects on the Annex I habitats 


which undermine the conservation objectives of the Dee Estuary SAC will not occur as a result of the Eni 


Development Area alone and in-combination with other plans and projects.  


1.3.4 Operation and Maintenance Activities at the Mostyn Energy Park 
Extension 


Based on consultation from OPRED (Table 1.1), the Tier 1 Mostyn Energy Park Extension project requires 


inclusion in the operation and maintenance phase of in the in-combination assessment for Annex I habitats for 


the impact of Temporary habitat loss and/or disturbance (along cable connection only). The updated in-


combination assessment for his impact relates to the following designated site and relevant Annex I habitat 


features: 


• Dee Estuary SAC: 


– Mudflats and sandflats not covered by seawater at low tide; 


– Salicornia and other annuals colonizing mud and sand; and 


– Atlantic salt meadows. 


In the operation and maintenance phase of the Proposed Development, there was one Tier 1 project identified 


with a potential for in-combination effects: the Mostyn Energy Park Extension.  


The Mostyn Energy Park Extension is located within the Dee Estuary SAC. During its operation and 


maintenance phase, maintenance dredging of up to 666,660 m3 is permitted each year under the existing 


dredge marine licenses (ABPmer, 2022). Up to 600,000 m3 of maintenance dredge material will need to be 


removed from the new berth, harbour, and navigation channel per year, which is within the cap set in the 


existing Mostyn Energy Park marine licenses (ABPmer, 2022). This maintenance dredging will cause physical 


removal of sediments, and thus result in temporary habitat loss in the immediate area of dredging. However, 


no footprint of temporary habitat loss and/or disturbance was presented in the ES for this project in the 


operation and maintenance phase, although it is noted to be lower than that of the construction phase.  


Following maintenance dredging, sediment in the dredged areas would be expected to start to recolonise 


relatively rapidly by a similar assemblage to baseline conditions. The project-specific subtidal benthic survey 


for the Mostyn Energy Park Extension recorded an impoverished benthic community characterised by low 


numbers of the polychaete Nephtys sp. (particularly Nephtys hombergii), oligochaete Tubificoides benedii, 


nematodes and juvenile blue mussel Mytilus edulis (ABPmer, 2022). These characterising species dominated 


the assemblage and contributed almost entirely to the total abundances of organisms recorded at most of the 


sites. Other species recorded included the bivalve Limecola balthica and polychaete Eteone longa. These 


species are typically fast growing and/or have rapid reproductive rates which allow populations to fully re-


establish in typically less than 1 to 2 years and for some species within a few months (ABPmer, 2022; De-


Bastos, 2023; Tillin and Ashley, 2022; Tillin and Mainwaring, 2023). 


Maintenance dredging at the Mosytn Energy Park Extension, however, will cause an ongoing source of seabed 


disturbance, albeit in the localised areas that require regular dredging. Benthic data collected for this Tier 1 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | TECHNICAL NOTE 


 


Technical Note  |  Version Rev03  |  July 2024 


rpsgroup.com Page 27 


project suggests that the shallow sandy channel habitats in the Dee Estuary SAC are generally relatively 


impoverished which is likely to reflect the existing high levels of natural physical disturbance in the area due 


to strong near bed tidal currents and sediment transport (ABPmer, 2022).  


Given the localised extent of this impact for the Tier 1 project, and that it doesn’t overlap with the cable 


connection of the Proposed Development, any temporary habitat loss/disturbance is not anticipated to affect 


the Annex I habitats of the Dee Estuary SAC during the operation and maintenance phase.   


Building upon the in-combination assessment summarised in Table 1.11 of the RIAA, adverse effects on the 


qualifying Annex I habitats as well as habitats of qualifying features which undermine conservation objectives 


1 to 4 of the Dee Estuary SAC will not occur as a result of temporary habitat loss/disturbance in-combination 


with the Tier 1 Mostyn Energy Park Extension in the operation and maintenance phase.  


1.4 Annex II Diadromous Fish 


1.4.1 Cardigan Bay SAC 


Table 1.4 below shows an update to Table 1.2 of the RIAA, to include reference to sea and river lamprey, and 


grey seal features of the Cardigan Bay SAC. Bottlenose dolphin in the Cardigan Bay SAC were already 


included within Table 1.2 of the RIAA. 


Table 1.4: A Summary of Cardigan Bay SAC For Which Potential For LSE Could Not Be Discounted At 
HRA Stage 1 Screening And For Which Appropriate Assessment Is Required 


European 
Site 


Distance to the 
Proposed 
Development 


Relevant 
Qualifying 
Feature 


Project 
Phase 


Impact 


Cardigan 
Bay SAC 


183.99 km Sea lamprey 
Petromyzon marinus 


Construction Underwater noise impacting fish receptors 


River lamprey 
Lampetra fluviatilis  


Construction Underwater noise impacting fish receptors 


Bottlenose dolphin 
Tursiops truncatus 


Construction Injury and disturbance from underwater noise 
generated from piling 


Injury and disturbance from underwater noise 
generated during UXO detonation 


Grey seal Construction Injury and disturbance from underwater noise 
generated from piling 


Injury and disturbance from underwater noise 
generated during UXO detonation 


 


1.4.2 Unexploded Ordnance (UXO) Clearance 


An updated table to replace Table 1.19 of the RIAA is provided in Table 1.5 to include Permanent Threshold 


Shift (PTS) ranges for both low order and high order UXO clearance.  


Table 1.5: Potential Impact Ranges For UXO Clearance Activities 


UXO Size PTS range, (Peak Sound Pressure Level (SPLpk) (m) 


0.08kg low order donor charge  


Fish (lower range*) 44 


Fish (upper range*) 27 


0.5kg clearing shot  


Fish (lower range) 81 
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UXO Size PTS range, (Peak Sound Pressure Level (SPLpk) (m) 


Fish (upper range) 49 


2 x 0.75kg low yield charge  


Fish (lower range) 117 


Fish (upper range) 70 


4 x 0.75kg low yield charge  


Fish (lower range) 147 


Fish (upper range) 88 


1.2kg donor charge for high-order UXO disposal  


Fish (lower range) 108 


Fish (upper range) 65 


3.5kg donor blast-fragmentation charge for high-
order UXO disposal 


 


Fish (lower range) 154 


Fish (upper range) 93 


Potential UXOs (high-order disposal) 


25kg UXO – high order explosion  


Fish (lower range) 297 


Fish (upper range) 179 


130kg UXO – high order explosion  


Fish (lower range) 514 


Fish (upper range) 309 


907kg UXO – high order explosion  


Fish (lower range) 985 


Fish (upper range) 590 


*The lower range and upper range refer to those provided within volume 3, appendix J of the ES, based upon the 
Popper et al. (2014) guidance for explosions, where thresholds are quoted as ranges. Values presented herein reflect 
those associated with the extremes of the ranges presented within volume 3, appendix J. 


1.4.3 Underwater Noise Impacts during the Operation and Maintenance 
Phase 


Geophysical surveys will be required throughout the project lifetime, occurring intermittently (approximately 


every 4-5 years) throughout the operation and maintenance phase (25 years). However, individual survey 


campaigns are likely to be very short term and spatially limited at any one time, reducing the magnitude of 


their likely impact on diadromous fish. As explained in section 1.4.2, impacts from underwater noise on Group 


1 and 2 fish are likely to be minimal, due to their low sensitivity to underwater noise. Non-impulsive sources 


such as geophysical survey equipment are not considered a key impact to Group 1 and 2 fish; lamprey and 


salmonids are at a “moderate” risk of behavioural effects at the “near” (i.e. in the tens of metres) or 


“intermediate” (i.e. in the hundreds of metres) (Popper et al., 2014), however any behavioural responses are 


likely to result in temporary avoidance reducing any potential for mortality, recoverable injury or Temporary 


Threshold Shifts (TTS) further.  


As per the text in the assessment of Adverse Effects on the Integrity (AEoI) on the SAC tables in section 1.7.3 


of the RIAA (e.g. Table 1.15), the implementation of embedded mitigation measures during survey activities, 


including soft starts, will allow some fish to move away from the areas of highest sound levels, before they 


reach a level that would cause an injury. Fish that are sensitive to particle motion also more likely to respond 


behaviourally to high sound levels (Hawkins and Popper, 2014; Mueller-Blenkle et al., 2010), and it is likely 


that at least some lamprey or salmonids will temporarily avoid the survey area.  
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Therefore, adverse effects on the qualifying Annex II diadromous fish, which undermine the conservation 


objectives of the SACs, will not occur due to underwater noise impacts during the operation and maintenance 


phase. This is because short term noise behavioural effects are unlikely to translate to population scale, range 


restriction or habitat alteration effects. 


1.4.4 Operation and Maintenance Activities at the Mostyn Energy Park 
Extension 


Based on consultation from OPRED (Table 1.1), the Tier 1 Mostyn Energy Park Extension project requires 


inclusion in the operation and maintenance phase of in the in-combination assessment for Annex II diadromous 


fish for the impact of Temporary habitat loss and/or disturbance (along cable connection only). The updated 


in-combination assessment for his impact relates to the following designated site and relevant Annex II 


diadromous fish features: 


• Dee Estuary SAC: 


– sea lamprey; and 


– river lamprey. 


In the operation and maintenance phase of the Proposed Development, there was one Tier 1 project identified 


with a potential for in-combination effects: the Mostyn Energy Park Extension.  


The Mostyn Energy Park Extension is located within the Dee Estuary SAC. During its operation and 


maintenance phase, maintenance dredging of up to 666,660 m3 is permitted each year under the existing 


dredge marine licenses (ABPmer, 2022). Up to 600,000 m3 of maintenance dredge material will need to be 


removed from the new berth, harbour, and navigation channel per year, which is within the cap set in the 


existing Mostyn Energy Park marine licenses (ABPmer, 2022). This maintenance dredging will cause physical 


removal of sediments, and thus result in temporary habitat loss in the immediate area of dredging. However, 


no footprint of temporary habitat loss and/or disturbance was presented in the ES for this project in the 


operation and maintenance phase, although it is noted to be lower than that of the construction phase.   


Maintenance dredging at the Mosytn Energy Park Extension, however, will cause an ongoing source of seabed 


disturbance, albeit in the localised areas that require regular dredging. Benthic data collected for this Tier 1 


project suggests that the shallow sandy channel habitats in the Dee Estuary SAC are generally relatively 


impoverished which is likely to reflect the existing high levels of natural physical disturbance in the area due 


to strong near bed tidal currents and sediment transport (ABPmer, 2022). Diadromous fish are also mobile 


species and will easily be able to move away from the zone of influence and utilise other nearby areas for 


foraging. Furthermore, the area of habitat loss and change will only represent a small proportion of the available 


habitat for sea lamprey and river lamprey in the wider context of Liverpool Bay (ABPmer, 2022). 


Given the localised extent of this impact for the Tier 1 project, and that it doesn’t overlap with the cable 


connection of the Proposed Development, any temporary habitat loss/disturbance is not anticipated to affect 


the Annex II diadromous fish of the Dee Estuary SAC during the operation and maintenance phase.   


Building upon the in-combination assessment summarised in Table 1.34 of the RIAA, adverse effects on the 


qualifying Annex II diadromous fish which undermine conservation objectives 1 and 2 of the Dee Estuary SAC 


will not occur through impacts resulting from temporary habitat loss and/or disturbance in-combination with the 


Mostyn Energy Park Extension in the operation and maintenance phase.  
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1.5 Annex II Marine Mammals 


1.5.1 Marine Mammal Densities 


At the time of writing the RIAA the SCANS-IV (Gilles et al., 2023) and the Welsh Marine Mammal Atlas (Evans 


and Waggitt, 2023) were not available. In early 2024, the densities for harbour porpoise and bottlenose dolphin 


used in the RIAA were updated to include those from SCANS-IV. For a precautionary approach, the highest 


densities were used. While grey seal and harbour seal Phoca vitulina were not included in Evans and Waggitt 


(2023), densities for harbour porpoise and bottlenose dolphin were available. Maximum densities have been 


calculated over the Eni Development Area marine mammal and marine turtle study area and are presented in 


Table 1.6, alongside the densities used in the RIAA originally. As the maximum density for harbour porpoise 


used in the RIAA (0.515 animals per km2) is higher than that of Evans and Waggitt (2023; 0.195 animals per 


km2), no updates to use the latter have been undertaken, as the density used is more precautionary. Similarly, 


the bottlenose dolphin density of 0.035 animals per km2 used in the RIAA is more precautionary than that from 


Evans and Waggitt (2023; 0.001 animals per km2). 


 


Table 1.6: Summary Of Annex II Marine Mammal Densities Used In The RIAA And Those From The 
Welsh Marine Mammal Atlas (Evans and Waggitt, 2023) Recommended By NRW 


Annex II Marine Mammal 
Species 


Density (animals per km2) used 
in the RIAA   


Density (animals per km2) from 
Evans and Waggitt (2023) 


 


Harbour porpoise 0.0861 to 0.5152 0.1945 


Bottlenose dolphin 0.01042 to 0.0353 0.0015 


Grey seal 0.467 to 4.064 Species not included in Evans and 
Waggitt (2023) 


Harbour seal 0.0049 to 0.5934 


1 SCANS-III Block F (Hammond et al., 2021) 
2 SCANS-IV Block CS-E (Gilles et al., 2023) 
3 High-density coastal area density in outer Cardigan Bay from Lohrengel et al. (2018) 
4 Carter et al. (2022) – average and maximum densities calculated per km2 using absolute mean values for cells 
overlapping with the Eni Development Area marine mammal and marine turtle study area 
5 Maximum Densities from Welsh Marine Mammal Atlas (Evans and Waggitt, 2023) overlapping with the Eni 
Development Area marine mammal and marine turtle study area 


 


1.5.2 West Hoyle Bank Grey Seal Haul-out Site Assessment  


1.5.2.1 Disturbance to Grey Seals 


Annex II grey seals may become disturbed from haul-out sites due to the presence of vessels and other 


activities (such as cable laying), which, if occurring in the breeding season, can result in the abandonment of 


pups. Due to this, grey seals are considered sensitive to vessel disturbance at haul-out sites, particularly during 


the breeding season.  


The response of grey seals to disturbance at haul-out sites can range from increased alertness to moving into 


the water (Wilson, 2014). The potential impact on pupping groups can include temporary or permanent pup 


separation, disruption of suckling, energetic costs and deficit to pups, physiological stress and sometimes an 


enforced move to distant or suboptimal habitat. Potential impacts on moulting groups can include energy loss 


and stress, while impacts on other haul-out groups can cause loss of resting and digestion time and stress 


(Wilson, 2014). The potential impacts will be determined by the response of the seals and the duration and 


proximity of the disturbance.  
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Studies on grey seals found that, mothers respond by moving into the water more due to boat speed than as 


a result of the distance, although movement into the water was generally observed to occur at distances of 


between 20 and 70 m, with no detectable disturbance at 150 m (Strong and Morris, 2010, Wilson, 2014). 


However, grey and harbour seals have also been reported to move into the water when vessels are at a 


distance of approximately 200 to 300 m (Wilson, 2014). 


Further studies on the effects of vessel disturbance on harbour seals when they are hauled out, suggest that 


even with repeated disturbance events that are severe enough to cause individuals to flee into the water, the 


likelihood of harbour seals moving to a different haul-out site would not increase. Furthermore, this appeared 


to have little effect on their movements and foraging behaviour (Paterson et al., 2019).  


A study of the reactions of harbour seal from cruise ships found that, if a cruise ship was less than 100m from 


a harbour seal haul-out site, individuals were 25 times more likely to flee into the water than if the cruise ship 


was at a distance of 500 m from the haul-out site (Jansen et al., 2010). At distances of less than 100 m, 89% 


of individuals would flee into the water, at 300 m this would fall to 44% of individuals, and at 500 m, only 6% 


of individuals would flee into the water (Jansen et al., 2010). Beyond 600 m, there was no discernible effect 


on the behaviour of harbour seal. Therefore, it is considered that, for grey seal, individuals may flee into the 


water as a response to vessels travelling within 300 m of a haul-out site, but significant disturbance would be 


expected at a distance of less than 150 m.  


1.5.2.2 Grey seal Presence at West Hoyle Bank 


Increased activity around West Hoyle Bank haul-out site during cable laying, including an increase in vessel 


and human activity, has the potential to disturb grey seals, particularly during sensitive periods, such as the 


breeding season and moult period. The grey seal moult period is between December and April, and their 


pupping occurs mainly between early November and mid-December. 


The West Hoyle Bank haul-out site is located close to Hilbre Island on the east side of the Dee Estuary, 


approximately 5.5 km to the east of the export cable corridor of the Project. There is potential for some 


disturbance from construction activities. 


There are two main grey seal haul-outs in the North West England MU: one in the Dee Estuary on the Welsh-


English border (Hilbre Island), and one in South Walney. The August count at Walney Island was 248 in 2019 


and 300 adults in 2020. It has been a pupping site since 2015 and numbers are currently still low (2-10 pups 


produced per year), however data suggest grey seal abundance is steadily increasing (Special Committee on 


Seals (SCOS), (2020)). Data are not available for the Dee Estuary haul-out (SCOS, 2020). In North Wales, 


grey seals mainly haul-out around the coast of Anglesey (including the Skerries), near Llandudno (Angel Bay) 


and the Dee Estuary (Hilbre North and West Hoyle Sandbank). There were 236 unique individuals identified 


at the Dee Estuary haul-out by the Irish and Celtic Sea Database for Grey Seal (EIRPHOT). Photo-ID data 


showed connectivity between the Dee Estuary and the Skerries, with some connectivity with Cardigan Bay 


and Skomer (Langley et al., 2018).  


Carter et al. (2022) present at-sea distribution of grey seal around the UK and Ireland. They demonstrated 


areas of high at-sea usage for grey seals around Liverpool Bay, the east coast of Ireland, and to the north-


west of the Isle of Man. Distribution and predicted number of grey seal in the Eni Development Area marine 


mammal and marine turtle study area are illustrated in Figure 1.9, which shows areas of high seal at-sea 


density in the inshore areas of Liverpool Bay, with a peak of more than 100 animals per 25 km2 around East 


Hoyle Spit and moderate densities (>5 to 10 animals per 25 km2) further out from Liverpool Bay and to the 


south-west of the Isle of Man (Carter et al., 2022). These at-sea distribution maps improve on those in Carter 


et al. (2020) and have increased potential for ecological insights at regional and population wide scales. Carter 


et al. (2020) identified finer scale seasonal movements, with seals transitioning between sites within the Irish 


Sea, but not leaving Wales. 
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Figure 1.9: Grey Seal Usage At Sea In The Vicinity Of The Eni Development Area (Carter et al., 2022) 


Based on the data available, and the absence of telemetry data for the Dee Estuary, it is hard to conclude the 


level of connectivity between the Eni Development Area and the haul-out sites located in the Dee Estuary. 


However, the information available does show, connectivity between the Dee Estuary and the Skerries, with 


some connectivity with Cardigan Bay and Skomer (Langley et al., 2018) and areas of high at-sea usage for 


grey seals around Liverpool Bay, the east coast of Ireland, and to the north-west of the Isle of Man (Figure 


1.9).  


Grey seal typically live between 20 to 30 years with gestation lasting between 10 to 11 months (SCOS, 2018), 


thus the duration of vessel presence and cable laying (albeit intermittent) could potentially overlap with up to 


two breeding cycles. Considering the above, the duration of the effect in the context of the life cycle of grey 


seal is classified as short term. 


1.5.2.3 Barrier effects 


The potential for barrier effects (i.e. the ability to move between key areas such as haul-out sites and foraging 


areas offshore) was considered for both concurrent and single piling scenarios. The level at which a 


measurable response is predicted to occur in seal species is at a maximum received sound level of 


145 dB re 1 µPa2s SELss (equal to 155 dB re 1 μPa SPLrms; (Whyte et al., 2020). Animals exposed to lower 


sound levels are likely to experience mild disruptions of normal behaviours but prolonged or sustained 


behavioural effects, including displacement, are unlikely to occur (Southall et al., 2021).  


With respect to the above, it was considered that grey seals from the West Hoyle Bank haul-out site could 


experience very mild disturbance but that this would be unlikely to lead to barrier effects (i.e. preventing animals 


from using the foraging grounds in waters along the coast), as animals are unlikely to be excluded from the 


coastal areas. Furthermore, grey seal has a large foraging range (up 448 km reported in Carter et al. (2022) 
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and could therefore move to alternative foraging grounds during vessel activity. In addition, there may be an 


energetic cost associated with longer foraging trips and alternative habitat may be sub-optimal in terms of 


abundance of key prey species.  


1.5.2.4 Assessment of Adverse Effects on Integrity  


There are no SACs within Liverpool Bay designated for grey seal, with the closest site screened into the 


assessment presented within the RIAA being the Lleyn Peninsula and the Sarnau SAC, located 115.39 km 


away in north-west Wales. After this, the following SACs designated for grey seal as a qualifying feature have 


been included in the RIAA: 


• Cardigan Bay/Bae Ceredigion SAC: 183.99 km; 


• The Maidens SAC: 190.72 km; 


• Pembrokeshire Marine/Sir Benfro Forol SAC: 233.18 km; 


• Saltee Islands SAC: 239.28 km; and 


• Lundy SAC: 330.73 km.  


It is unlikely that the grey seal features of these SACs, particularly those over 100 km will regularly haul out at 


West Hoyle Bank, particularly during their breeding season, as their respective SACs will likely represent their 


haul-outs for breeding and pupping. Overall, based on the information provided in the preceding sections, 


disturbance to Annex II grey seals using the West Hoyle Bank as a haul-out, due to vessel activity at West 


Hoyle Spit during cable installation, will not undermine the conservation objectives of the SACs listed for this 


species. No adverse effect on the integrity of Annex II grey seal features of any of the aforementioned SACs 


is anticipated from this activity associated with the Eni Development Area alone.  


Given that cable installation any associated vessels or personnel involved will be highly localised to the cable 


route, and short term in duration, in-combination impacts with other plans and projects in the area are not 


considered possible for this activity. Further, the publicly available information for the Tiers 1 to 4 plans and 


projects included in the in-combination assessment within the RIAA do not contain any similar cable installation 


activities around West Hoyle Bank.  


An in-combination assessment of vessel disturbance and collision risk has already been conducted within the 


RIAA, and is not repeated here, as it will encompass the West Hoyle Bank by proxy, given its location within 


Liverpool Bay and proximity to the Eni Development Area.  


1.5.3 Further Information on Vessel Movements and Activity  


The impact of vessel use during the construction, operation and maintenance, and decommissioning phases 


of the Eni Development Area has the potential to cause injury, behavioural disturbances, and associated 


displacement of Annex II marine mammals. Geophysical and seismic surveys and other noise producing 


activities (e.g., seabed preparation, drilling, and rock placement over the cables) could additionally result in 


disturbances to Annex II marine mammals within the Eni Development Area. In combination assessments for 


both vessel activity and other noise producing activities and underwater noise generated during geophysical 


and seismic surveys are presented in section 1.84 of the RIAA. 


The impacts from elevated underwater noise due to vessel use and these activities is based on a vessel and/or 


activity basis, considering the maximum injury/disturbance range as assessed in Volume 3, Underwater Noise 


Technical Report. However, several activities could potentially occur concurrently and therefore ranges of 


effects may extend from several vessels/locations where the activity is carried out and potentially overlap. 


Further information to inform the assessment presented in section 1.84 of the RIAA is provided in the following 


sections, for the Eni Development Area in-combination with other plans and projects.  
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1.5.3.1 Eni Development Area Alone 


1.5.3.1.1 Auditory Injury 


During the construction phase of the Proposed Development, the increased levels of vessel activity will 


contribute to total underwater noise levels. The MDS for construction activities is up to a total of 236 


construction vessels round trips. These include heavy lift vessels, tug/anchor handlers, survey vessels, cable 


lay and installation vessels, and support vessels. While this will result in an increase in vessel presence, 


movement will be limited to within the Eni Development Area and are likely to follow existing shipping routes 


while travelling to and from ports. These routes have been long established during existing Eni operations 


within Liverpool Bay. The MDS also accounts for other noise producing activities in the construction phase, 


such cable laying, cable trenching/cutting, and the use of jack-up rigs. Whilst this will lead to an uplift in vessel 


activity, the movements will be limited to within the Eni Development Area and are likely to follow existing 


shipping routes to/from the ports.  


Currently, approximately 54 vessels per day in total pass through the Eni Development Area. Vessel traffic 


activity shows a seasonal trend that peaks over spring and summer months (March to August) and decreases 


in the autumn and winter months (September to February). The difference in vessels counts can be attributed 


largely to recreational activity in the summer months, while passenger and wind farm vessels were also more 


frequent over the summer. Most vessels crossing the Eni Development Area are commercial cargo and tanker 


vessels. Commercial traffic is largely concentrated at the Queen’s Channel, which serves as the main access 


route to the ports within the River Mersey including Liverpool and the Manchester Ship Canal, the Liverpool 


Bay TSS which channels the traffic to the north and south of the proposed location of the Douglas platform, as 


well as the various wind farms in the area and their associated vessel routes. Main vessel routes used by 


cargo vessels, tankers and passenger vessels heading to Ireland also form high density routes towards the 


northwest of the study area. It was noted during consultation that the Port of Liverpool carries out frequent 


maintenance dredging of the Queen’s Channel, further contributing to this high-density area. Any vessel 


movements are likely to follow existing shipping routes to and from the ports. 


The main drivers influencing the magnitude of the impact are vessel type, speed and ambient sound levels 


(Wilson et al., 2007). Baseline levels of vessel traffic in the eastern Irish Sea are already high, largely due to 


ferry routes. For example, in 2019, there were 1,912 commercial ferry crossings between Liverpool or 


Heysham and the Isle of Man, 1,696 crossings between Liverpool and Belfast, 1,087 between Heysham and 


Warrenpoint (Northern Ireland), and 604 crossings between Heysham and Dublin (Mona Offshore Wind Ltd, 


2023b). Vessels and construction activities will be temporary and transitory, as opposed to permanent and 


fixed. In this respect, vessel and construction activity noise is unlikely to differ significantly to that of vessel 


traffic already in the area. 


Other sound-generating activities will include burial of up to 126.04 km of subsea power cables via trenching 


and ploughing.   


A detailed underwater noise modelling assessment has been carried out to investigate the potential for 


injurious effects due to increase underwater noise (non-impulsive sound) from the Eni Development Area 


alone, using the latest criteria (see Volume 3: Underwater Noise Technical Report). A conservative assumption 


has been made that all individuals will respond to increased vessel noise. The exposure metrics for different 


species and flee speeds were employed. In reality, the distance over which effects may occur will, however, 


vary according to the species, the ambient sound levels, hearing ability, and behavioural response differences. 


The underwater noise modelling results indicate that the threshold for PTS was not exceeded for any species 


for all vessels and activities associated with the Eni Development Area alone. The threshold for TTS was also 


not exceeded for all species except harbour porpoise (in the Very High Frequency (VHF) hearing group). 


Therefore, there is a negligible risk of PTS occurring to Annex II marine mammals as a result of elevated 


underwater sound due to vessel use, and cable laying, trenching, and jack-up rig activities associated with the 


Eni Development Area alone.   
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1.5.3.1.2 Behavioural Disturbance  


Behavioural disturbance is only likely to occur if vessel sound and activities exceed the background ambient 


noise levels. As discussed above for auditory injury, vessel traffic within the Eni Development Area is already 


high, indicating high background ambient noise levels.  


As above for auditory injury, a detailed underwater noise modelling assessment has been carried out to 


investigate the potential for behavioural disturbance due to increase underwater noise (non-impulsive sound), 


using the latest criteria (see Volume 3: Underwater Noise Technical Report). A conservative assumption has 


been made that all individuals will respond to increased vessel noise. The exposure metrics for different 


species and flee speeds were employed. In reality, the distance over which effects may occur will, however, 


vary according to the species, the ambient sound levels, hearing ability, and behavioural response differences. 


It should be borne in mind that there is a considerable degree of uncertainty and variability in the onset of 


disturbance and therefore any disturbance ranges should be treated as potentially over precautionary. 


Based on the results of the underwater noise modelling, the greatest behavioural disturbance range was from 


survey vessels, crew transfer vessels, and support vessels, estimated at 20 km. Disturbance ranges for other 


vessels and activities varied from 6.3 to 16 km, with the threshold of disturbance not exceeded for jack-up rig 


activities. 


With impulsive sound sources, there is an understanding of the difference between strong and mild 


disturbance, whereas for non-impulsive (continuous) sound sources, there is only a single available threshold 


(120 dB re 1 μPa (rms); (NMFS, 2005). This threshold has been classed as the distance beyond which no 


animals would be disturbed. Given that ranges for disturbance for vessels are presented up to the 


120 dB re 1 μPa (rms) threshold, and there is no distinction between mild and strong disturbance, it can be 


assumed that not all animals found within those would be disturbed. Individual life history and context will also 


influence the likelihood of an individual to exhibit an aversive response to noise. These impacts will not be 


continuous over the construction phase, instead carried out over a shorter number of days within the period. 


Therefore, given the limited quantitative information available, as described above, any simplified calculation 


would likely lead to an unrealistic overestimation of the number of animals likely to be disturbed, and cannot 


be accurately attributed to a single SAC’s population. As such, this value has not been quantified. 


1.5.3.2 Tier 1 Projects  


There is potential for in-combination impacts with two Tier 1 projects: Awel y Môr Offshore Wind Farm (OWF) 


and Mostyn Energy Park Extension works. It should be noted that the construction phase of Awel y Môr OWF 


is anticipated to be between 2026 and 2030, so construction activities will only temporally overlap with those 


of the Eni Development Area for less than a year. Further, the Mostyn Energy Park Extension works are 


planned from 2023 to 2025, so minimal overlap is predicted with the Eni Development Area (whose 


construction phase begins in 2026).  


The MDS for Awel y Môr OWF describes up to 101 construction vessels in total, of which 35 may be on site at 


one time (RWE Renewables UK, 2021). For the Eni Development Area, the MDS assumes a total of 236 vessel 


round trips over the two year construction phase. For operation and maintenance phase, Awel y Mor assumes 


up to 1,232 vessel return trips annually over the 25 year operation and maintenance phase (30,800 total). In 


addition, the MDS for the Eni Development Area assumes that there will be up to 750 and 128 vessel round 


trips over the operation and maintenance and decommissioning phases, respectively.  


In the ES for Awel y Môr OWF, impacts associated with underwater noise due to vessel traffic and other 


construction activities was based on a desktop study. This study stated that using Benhemma-Le Gall et al. 


(2021), harbour porpoise and other cetaceans may be displaced up to 4 km from construction vessels. It also 


identified localised behavioural disturbance ranges for harbour porpoise and grey seal with avoidance reported 


up to 5 km from the site during dredging activities (RWE Renewables UK, 2021). Further, the PTS ranges for 


the impact of non-piling construction activities (such as cable laying, suction dredging, trenching, rock 


placement, and vessel movements) were <100 m for all marine mammal species modelled (RWE Renewables 


UK, 2022). TTS ranges for these activities were also typically <200 m for all hearing groups, with the exception 
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of 1 km for rock placement for the VHF hearing group (i.e. harbour porpoise) (RWE Renewables UK, 2022). 


These values are similar or lower than those modelled for the Eni Development Area alone (section 1.5.3.1.1), 


and thus do not represent significant additional potential for AEoI of the SACs taken forward for Appropriate 


Assessment.  


The vessel movements at the Mostyn Energy Park Extension works are not expected to cause injury, 


disturbance or displacement of marine mammals, given the nature of these works (an extension of a port wall). 


Therefore, the in-combination number of vessels from the Tier 1 projects at any given time is expected to be 


lower for the operations and maintenance and decommissioning phases compared to the construction phase. 


Therefore, potential AEoI of the SACs brought forward to the RIAA for Annex II marine mammals in terms of 


increased vessel use and other activities in the latter two phases of development is expected to be less than 


that assessed for the construction phase.  


It is a standard practice to present estimated ranges over which behavioural disturbance may occur for different 


vessel types in isolation. For the Eni Development Area alone, disturbance ranges of up to 20 km were 


predicted for survey vessels, crew transfer vessels, and support vessels. It is likely that several activities could 


be taking place across several offshore developments, and therefore disturbance ranges may extend from 


several vessels/locations where the activity is carried out. 


Therefore, the Eni Development Area in-combination with the Tier 1 projects, may lead to a noticeable increase 


in vessel activity from the baseline. Although, it should be noted that the assessments are based on the MDSs 


and that the number of vessels present at respective projects at any given time is likely to be lower. In addition, 


vessel movements will be confined to their respective construction areas and will follow existing shipping routes 


to and from ports. Therefore, it would not be realistic to present a sum of all vessels anticipated within the Eni 


Development Area and the Tier 1 projects or a sum of animals potentially affected. Introduction of vessels 


during all phases of the projects will not be a novel impact for Annex II marine mammals in the vicinity, and 


animals, therefore, are anticipated to demonstrate some degree of tolerance to this impact. Finally, modelled 


PTS, TTS and disturbance levels due to vessel use and associated activities do not represent additional 


potential for AEoI, especially considering that many of the SACs carried forward for Appropriate Assessment 


are tens to hundreds of kilometres away. 


1.5.3.3 Tier 2 Projects  


The construction, operation and maintenance as well as decommissioning phases of the Eni Development 


Area may interact in-combination with that of two Tier 2 projects: the Mona OWF and Morgan OWF Generation 


Assets.  


The MDS for the Mona OWF assumes up to 80 vessels on site at any one time and up to 2,004 vessel round 


trips over the construction phase (Mona Offshore Wind Ltd, 2023a). The MDS for Morgan OWF Generation 


assets assumes up to 63 vessels on site at any one time, with 1,878 total round trips over the construction 


phase (Morgan Offshore Wind Ltd, 2023). In contrast, there will be up to 236 vessel round trips in the 


construction phase of the Eni Development Area. It should be noted that the construction phases for both 


these Tier 2 projects are anticipated to be between 2026 and 2028, therefore will only overlap with that of the 


Eni Development Area for <1 year (in 2026).  


Both Mona OWF and Morgan OWF Generation Assets also include drilling, cable trenching and laying, and 


jack up rig use as other noise producing activities (Mona Offshore Wind Ltd, 2023a, Morgan Offshore Wind 


Ltd, 2023). Like the assessment for the Eni Development Area alone, the maximum disturbance ranges 


modelled for Mona OWF and Morgan OWF Generation Assets were for survey vessel movements, at 22 km 


and 21 km, respectively. 


During operation and maintenance, both projects predict up to 21 vessels on site at any one time and up to 


2,351 vessel round trips (Mona Offshore Wind Ltd, 2023a, Morgan Offshore Wind Ltd, 2023). For the Eni 


Development Area, there will be up to 750 vessel round trips in the operation and maintenance phase and 128 


in the decommissioning phase. The Tier 2 projects are also likely to include activities such as cable repair and 


reburial over their operation and maintenance phases, although values for these are unknown.  
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For the Mona OWF and Morgan OWF Generation Assets, disturbance ranges of up to 22 km and 21 km, 


respectively, were predicted for survey vessel, support vessels, crew transfer vessel, scour/cable 


protection/seabed preparation and installation vessels activities (Mona Offshore Wind Ltd, 2023a, Morgan 


Offshore Wind Ltd, 2023). 


As above for the Tier 1 assessment, there may be a noticeable increase in vessel activity from the baseline 


due to these projects. Although, it should be noted that the assessments are based on the MDSs and that the 


number of vessels present at respective projects at any given time is likely to be lower. In addition, vessel 


movements will be confined to their respective construction areas and will follow existing shipping routes to 


and from ports. Therefore, it would not be realistic to present a sum of all vessels anticipated within the Eni 


Development Area and the Tier 2 projects or a sum of animals potentially affected. Introduction of vessels will 


not be a novel impact for marine mammals in the vicinity, and animals, therefore, are anticipated to 


demonstrate some degree of tolerance to this impact. 


Therefore, the Eni Development Area in-combination with the Tier 1 projects, may lead to a noticeable increase 


in vessel activity from the baseline. Although, it should be noted that the assessments are based on the MDSs 


and that the number of vessels present at respective projects at any given time is likely to be lower. In addition, 


vessel movements will be confined to their respective construction areas and will follow existing shipping routes 


to and from ports. Therefore, it would not be realistic to present a sum of all vessels anticipated within the Eni 


Development Area and the Tier 1 projects or a sum of animals potentially affected, and the approach presented 


herein is considered robust. Introduction of vessels during all phases of the projects will not be a novel impact 


for Annex II marine mammals in the vicinity, and animals, therefore, are anticipated to demonstrate some 


degree of tolerance to this impact. Finally, modelled PTS, TTS, and disturbance levels due to vessel use and 


associated activities do not represent additional potential for adverse effects on integrity, especially considering 


that many of the SACs carried forward for Appropriate Assessment are tens to hundreds of kilometres away. 
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Gronant Dunes and Talacre Warren SSSI. Please clarify if the intent is to follow the 
recommendations of the Little Tern Foraging Distribution Technical Report that work 
in the nearshore waters could be carried out outside of the Little Tern breeding 
season (mid-April to mid-July). 

Applicant response: The Applicant agrees with OPRED that the timing of the work is crucial. The Applicant 

will continue to engage with NRW to define a seasonal period to avoid impacts upon the little terns. 

Since publication of the ES and submitting the OPRED application, the Applicant has been in negotiations 

with contractors for the supply and installation of the offshore electrical cables. The outcome of these 

negotiations is that the cables will not be installed across the West Hoyle Spit and will follow the preferred 

option to the east. The Applicant can confirm that the worst-case route option, across the West Hoyle Spit, 

will therefore no longer be pursued. The alternative option to the east is now the preferred option and will be 

taken forward to detailed design by our EPC contractor, and will involve a single cable, instead of the two 

previously proposed. The preferred option therefore avoids the excavation of the trench across the West 

Hoyle Spit. This means that there will be a much reduced project footprint within the important little tern 

foraging area, being confined to the approximately 15m wide footprint of the plough or cable trencher on the 

seabed. Additionally, the route for the cable laying will be through Foraging Sectors E-3, and E-4 where there 

is a low percentage of foraging (see Figure 1.3 :Distribution of foraging little tern split by count sectors and 

distance bands in Offshore ES The Eni HyNet EIA Little Tern Foraging Distribution Technical Report 

(ES-2022-009_LBA CCS Ltd_ES_Appendix K4_LT FTR_OPRED-Reg 12.pdf). 

This also means that there will be a simultaneous lay and burial of the electrical cable requiring only one 

passage of the cable lay vessel between Point of Ayr and the New Douglas platform, instead of the four that 

would have been needed. The 'worst-case' assessed in the ES will therefore not occur and the West Hoyle 

Spit will be undisturbed. As a result, the worst-case environmental effects will be avoided and are not 

predicted to occur. 

We are however, continuing to work with our cable installation contractor to avoid as much of the little tern 

season as possible. The key activity for the project is the laying of the cable from PoA to the New Douglas 

platform, which needs to be carried out in good weather conditions to prevent damage to the cable during 

installation. The cable pulling operation would take around 4-5 days, and the laying of the cable away from 

the shore and around the eastern end of West Hoyle Spit would take a further 24-48 hours. These works are 

currently scheduled to be carried out during July and August. 

Additionally, the current schedule is for the onshore prep-works for cable installation to be carried out during 

April, and would take approximately 19 days as shown in Offshore ES Chapter 3, Section 3.4.5.2, Figure 

3.20. This activity could possibly be started a little earlier, potentially avoiding the start of the little tern 

breeding season. However, this is not definite, but is something that we are continuing to explore our cable 

installation contractors during the development of detailed method statements and work schedules. 

Double click icon to open: Volume 3: Appendix K4 

Little Tern Foraging Distribution Technical Report  ES-2022-009_LBACC

SLtd_ES_Appendix K4_LT FTR_OPRED-Reg 12.pdf
 

 

• Impacts on Little Terns as a result of effects on fish populations (e.g., due to high 
suspended sediment concentrations (SSC)) need to be considered. Further clarity is 
needed on the worst-case scenario for fish mortality, as well as clarity on the timings 
of the works. Work should be planned so that both SSCs are reduced, and prey 
availability is restored before breeding Terns arrive at the colony in April. 

Applicant response: Sediment plumes associated with the PoA Terminal to Douglas OP cable will result in 

increased SSC within the Dee Estuary SAC/SPA/SSSI. Peak SSC values within the Dee Estuary arising 

from cable installation are greatly reduced from those along the cable route, with values of up to 30 mg/l for 
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Glossary 


Term Meaning 


The Applicant This is Liverpool Bay CCS Ltd.  


Project The HyNet Carbon Dioxide Transportation and Storage Project. 


Proposed Development 
The offshore components of the Project which are subject of the submitted Environmental 
Statement.  These are described in  the Environmental Statement Chapter 3: Proposed 
Development Description    


Special Protection Area 
(SPA) 


A site designation specified in the Conservation of Habitats and Species Regulations 2017 
(as amended), classified for rare and vulnerable birds, and for regularly occurring migratory 
species. Special Protection Areas contribute to the national site network, a network 
comprising of sites that were previously part of the European Union’s Natura 2000 
ecological network and any new protected sites designated under the Conservation of 
Habitats and Species Regulations 2017 (as amended).  


Nearshore waters Coastal waters adjacent to the coast. 


Terns Birds from the family Sterniidae. 


Foraging Actively seeking food. For the purposes of the analysis carried out in this report no 
distinction was made between foraging (seeking food) and feeding (actively eating) 


Abundance The number of individuals. 


Breeding season This season when birds mate, lay their eggs and raise offspring. 


Passage seasons The period when migratory species are travelling between their breeding grounds and non-
breeding grounds 


Sites of Special Scientific 
Interest (SSSIs) 


An area of land that has been designated as protected due to a biological or geological 
feature that is located there. 


Mean High Water Spring 
(MHWS) 


The average height of the high astronomical tide. 


Mean Low Water Spring 
(MLWS) 


The average height of the low astronomical tide. 


Intertidal The area between MHWS and MLWS which is within the tidal range. 


Subtidal The area below MLWS which is below the tidal range and is permanently submerged. 


 


Acronyms 


Acronym Description 


SPA Special Protection Area 


SSSI Site of Special Scientific Interest 


MLWS Mean Low Water Springs 


MHWS Mean High Water Springs 


PoA Point of Ayr 


SMP Seabird Monitoring Programme 


RSPB Royal Society for the Protection of Birds 


WeBS Wetland Bird Survey 


AON Apparently Occupied Nest 
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Units 


Acronym Description 


m Metre (distance) 


km Kilometre (distance) 


% Percentage 
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1 LITTLE TERN FORAGING DISTRIBUTION 
TECHNICAL REPORT 


1.1 Introduction 


This technical report provides a baseline characterisation of the little tern (Sternula albifrons) foraging 


distribution in the nearshore waters surrounding the proposed cable and pipeline landfall for the Hynet Carbon 


Dioxide Transportation and Storage Project (hereafter referred to as “the Project”). 


As part of the offshore components of the Project (hereafter referred to as the ‘Proposed Development’), the 


existing offshore natural gas import pipeline from Point of Ayr (PoA) gas terminal will be re-purposed to become 


a CO2 export pipeline and will transport the CO2 to the re-purposed Douglas platform. From the Douglas 


platform, CO₂ will be transported along re-purposed natural gas pipelines to the New Hamilton main platform 


for injection into the Hamilton main reservoir, to the Hamilton north platform for injection into the Hamilton north 


reservoir, and to the Lennox platform for injection into the Lennox reservoir. The Proposed Development will 


also require new electrical and fibre optic transmission infrastructure seawards of Mean High-Water Spring 


(MHWS), connecting the PoA terminal to the offshore infrastructures. 


The Proposed Development passes directly through the Liverpool Bay Special Protection Area (SPA), Dee 


Estuary SPA, Ramsar and Site of Special Scientific Interest (SSSI), and Gronant Dunes and Talacre Warren 


SSSI. These sites are of national and international importance for breeding little tern and common tern (Sterna 


hirundo) and for passage sandwich tern (Sterna sandvicensis). Seaward of Mean Low-Water Spring (MLWS) 


is the Liverpool Bay SPA and landward of the MLWS is the Dee Estuary SPA. 


Little tern are the smallest members of the tern family. They are a migratory bird that winters on the west 


African coast with British breeding birds forming breeding colonies at coastal locations. Due to their habit of 


colonially nesting on beaches and their limited foraging range, little tern are highly susceptible to storm tides, 


disturbance, predation, and changes in prey distribution. Little tern feed mostly on small fish such as sandeels 


(Ammodytes spp) that are found in the nearshore waters. Little tern are named features of both the Dee Estuary 


and Liverpool Bay SPAs as well as being listed under Schedule 1 of the Wildlife and Countryside Act 1981 (as 


amended) and Annex 1 of the Birds Directive, they are also a red listed species on the Birds Of Conservation 


Concern 4 (BOCC), Wales (Johnstone et al., 2022) and amber listed on the BOCC5 UK (Stanbury et al., 2021). 


The Dee Estuary SPA little tern colony is situated on the upper beach at the Gronant Dunes approx. 1.2km 


from the Proposed Development. Whilst the UK has seen a decline of 42% in little tern abundance since the 


1980s (SMP, 2019), the colony at Gronant has quadrupled in size over the same period. It held 211 and 212 


Apparently Occupied Nests (AONs) in 2022 and 2023 (RSPB) respectively making it one of the UKs largest 


colonies. In addition to the main colony a satellite colony has formed to the east at Point of Ayr (see Figure 1.1 


for locations of the colonies). This hosted 39 AONs in 2022 and 30 in 2023 (RSPB). These two colonies 


combined contain all of the Welsh breeding population of little tern and circa. 10% of the UK breeding 


population. The threshold for international importance for little tern is 190 individuals, so this site is 


internationally important for this species. 


Volume 2, Chapter 8: Offshore Ornithology of the Environmental Statement stated that: In the absence of hard 


data, it was assumed that as 8.6% of the little tern foraging range would be covered by the area of physical 


works (based upon a 5km foraging range as reported by Woodward, et al., 2019), this same area might be 


subject to indirect impacts from changes in prey availability due to potential displacement from underwater 


noise and/or sedimentation This technical report aims to determine the distribution of little tern in the nearshore 


waters of the Proposed Development using site-specific surveys. 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE ES TECHNICAL REPORT 


 


Technical Report  |  Version Rev00  |  October 2023 


rpsgroup.com Page 2 


1.2 Study area 


The little tern foraging distribution study area is situated on the outer western edge of the Dee Estuary in 


Denbighshire, North Wales. The study area was designed using published evidence on foraging ranges 


(Parsons et al., 2015; Woodward et al., 2019).  


Using tracking data from two studies at the Scroby Sands colony, Woodward et al. (2019), reported that the 


max breeding season foraging range of little tern was 5km from the colony. However, Parsons et al. (2015) 


used three-years’ worth of targeted surveys at 13 regularly occupied SPA colonies to study little tern foraging 


ranges during the breeding season. They found that the mean max foraging distance alongshore was 3.9km 


whilst the mean max foraging distance offshore was 2.2km. Furthermore, they found that the maximum 


offshore foraging extent at the Dee Estuary colony was 1,674m in 2010 and 2,070m in 2011, and the maximum 


alongshore foraging extents for the Dee estuary were reported as 3km either side of the colony (based upon 


surveys in 2009, 2010 and 2011).  


As little tern mostly forage in the nearshore waters within close proximity of the colony, the study area 


encompasses all of the intertidal and nearshore waters up to 4.5km either side of the main colony at Gronant 


Dunes and extends to 2km offshore (this was the distance at which land based surveyors could reliably identify 


little tern using spotting scopes with x 60 magnification as per Joint Nature Conservation Committee guidance 


(2004)).  


Figure 1.1Error! Reference source not found. shows the location and extent of the study area. As little tern 


use both the intertidal (when it is inundated) and subtidal zones for foraging, the landward extent of the surveys 


was taken as Mean High Water Spring (MHWS). 
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Figure 1.1: Little Tern Foraging Distribution Study Area 
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1.3 Survey methodology  


The survey methodology was based on Parsons et al. (2015). 


• The programme consisted of 8 survey visits spaced throughout the little tern breeding season (May 


2023 to July 2023 inclusive). 


• Counts were undertaken from 18 vantage points located on the upper shore above MHWS (see Figure 


1.1Error! Reference source not found.). 


• Survey started at different tidal states, i.e., low, high, ebb, and flood.  


• During each survey, two surveyors started at the observation points closest to the little tern colony (W-1 


and E-1) and then moved outwards to W-9 and E-9. These were spaced as close to 500m apart as 


possible, except for between E-6 and E-9 as access was restricted. Therefore, surveyors had to use the 


inland path and took the best vantage points as close to 500m apart as was possible. Due to the 


curvature of the estuary mouth the eastern part of the study area has a larger surface area. 


• At each observation point the surveyors stopped for a 30min period (this time is based on the mean 


foraging trip duration for little terns lasting between 16 and 29 minutes according to Perrow et al. (2006)) 


and looked outwards perpendicular to the shore and recorded all little terns within each zone. Little terns 


that were at their colonies were not recorded. The following details were recorded: 


– Number and age of little terns (adult or juvenile). 


– Flight direction (only marked as west or east, e.g., if birds heading northeast then marked as east). 


– Behaviour (actively foraging, transiting, on sea, etc.) 


– Distance from the shoreline (0m – 500m, 500m – 1000m, 1000m – 1500m, 1500m – 2000m). 


– Notes, e.g., if terns are carrying prey. 


– Numbers of common tern and sandwich tern were also recorded as secondary target species. 


– Disturbance – Any source of disturbance to the birds across the study area at the time of the count 


was recorded. The perceived effect of disturbance on abundance and behaviour of birds in the 


count sector was also scaled according to the following categories (see below table) 


Surveys were carried out by experienced ornithologists and using binoculars and spotting scopes with x 60 


magnification. 


 Notation Definition 


Effect  


W Weak e.g. change in behaviour, but birds not excluded 


M Moderate e.g. birds excluded from parts of the recording sector 


S Strong e.g. avoidance of the recording sector 


Additional survey data was also collected, including: 


• Weather conditions (wind speed using the Beaufort Scale, cloud cover estimated as eighths or octas of 


the sky, sea state, and visibility.  


• Date 


• Tidal state range during survey period.  


 


1.4 Designated sites 


DEFRAs Magic map was consulted to identify designated sites situated within 20 km of the Proposed 


Development (landfall only). The results of this are displayed in Table 1.1. A 20 km buffer was applied to the 


Proposed Development as this is beyond the mean max foraging ranges for common tern (which are the 
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only other breeding tern with possible connectivity to the Proposed Development. Sites that were designated 


for breeding and non-breeding (passage) tern species, and the features for which the sites are designated, 


are summarised in Table 1.1. The Dee Estuary and Mersey Narrows and North Wirral Foreshore are also 


Ramsar. The Dee Estuary Ramsar is designated in part for breeding common and little tern and the Mersey 


Narrows and North Wirral Foreshore Ramsar for non-breeding common tern. 


Both of the coastal SPA and Ramsar sites are underpinned by SSSIs. The Dee Estuary is underpinned by 


multiple SSSIs. The main estuary is underpinned by two SSSIs, one Welsh and one English. The area 


surrounding Gronant is underpinned by the Gronant Dunes and Talacre Warren SSSI. The Mersey Narrows 


and North Wirral Foreshore is underpinned by the North Wirral Foreshore SSSI. The Gronant Dunes and 


Talacre Warren SSSI and the Dee Estuary SSSIs are designated for breeding little and common tern and the 


North Wirral Foreshore SSSI is designated for passage terns. 


Only the SPAs are summarised as they contain citation population estimates, although it should be noted 


that these citation counts are out of date so therefore the recent colony counts and/or WeBS counts provide 


more up to date population estimates. 


This shows that the Gronant Dunes and PoA colonies have increased with an estimated 242 pairs in 2023. 


Sandwich tern also appeared to have increased with common tern numbers in the Dee Estuary showing a 


slight decline with a major decline in the Mersey Narrows and North Wirral Foreshore population. 


 


Table 1.1: Summarising The Tern Features Of The SPAs With Connectivity To The Proposed 
Development 


SPAs Distance from 
site 


Features Citation 
population  


Period Recent 
population 
estimate  


The Dee 
Estuary 


0 km Common tern  392 pairs Breeding 382 1 Pairs 


Little tern  69 pairs Breeding 242 2 Pairs 


Sandwich tern  957 
individuals 


Passage 1,402 3 


Individuals 


Liverpool Bay 0 km Little tern  260 
Individuals 


Breeding 289 2 Pairs 


Common tern  360 
Individuals 


Breeding   * 


Mersey Narrows 
and North Wirral 
Foreshore 


 7.9 km Common tern  177 pairs Breeding/non-
breeding 


60 4 
Individuals 


1 Based upon Seabird Monitoring Programme (SMP) counts for the Shotton Steelworks colony from 2021. 2 Based upon published  


counts for Gronant and PoA colonies for 2023. 3 Based upon Wetland Bird Surveys (WeBS) 5-year averages for the Dee Estuary. 4 


Based upon SMP colony counts for Birkenhead Docks in 2019. * As the number of tern colonies that utilise the Liverpool Bay is 


unknown no estimate is given. 
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Figure 1.2: 20km Site Search For Designated Sites
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1.5 Site-specific surveys 


1.5.1 Survey dates and weather conditions 


A summary of the surveys undertaken to inform this little tern foraging technical report is outlined in Table 1.2 


below. 


 


Table 1.2: Summary Of Site-Specific Survey Dates And Weather Conditions 
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21-May 
IKJ W 15:00 21:20 2 NW 0 0 4 1 High 


MBH E 15:00 21:20 2 NW 0 0 4 1 High 


25-May 
IKJ W 15:00 21:20 1 W 0 0 4 1 Flood 


MBH E 15:00 21:20 1 W 0 0 4 1 Flood 


12-Jun 
AC W 09:55 16:00 1 N 0 6 4 0 Ebb 


AM E 10:20 16:04 1 N 0 6 3 0 Ebb 


23-Jun 
GH W 06:45 13:25 2 SW 2 8 4 1 Low 


AC E 08:15 14:40 1 SW 2 7 4 1 Low 


28-Jun 
AC W 07:00 12:40 2 SW 0 8 4 2 High 


GH E 06:55 13:08 3 SW 0 7 4 2 High 


03-Jul 
GH W 08:00 14:05 3 W 3 8 3 3 Low 


AC E 08:00 13:50 3 W 3 8 3 4 Low 


10-Jul 
AC W 08:00 14:20 2 S 3 6 3 1 High 


GH E 08:00 14:55 3 SE 3 7 3 2 High 


17-Jul 
GH W 08:00 14:20 3 NW 2 7 4 3 Low 


AC E 08:00 13:40 3 W 3 6 4 4 Low 


 


1.5.2 Survey findings 


The results of the site-specific surveys corroborate the findings of previous studies with 90% of foraging birds 


concentrated within 1.5km offshore from MHWS and 3.5km alongshore either side of the colony (see Figure 


1.4 and Figure 1.5). 


Figure 1.3Error! Reference source not found. shows how little tern foraging is concentrated within the study 


area. The highest concentrations of foraging little tern were situated close to the main colony at Gronant Dunes 


and within the first 1.5km offshore.  


Of the 11,279 sightings of little tern recorded only 41 were recorded flying out of the western limit of the study 


area (this represents 0.36% of all sightings) with 164 recorded flying out of the eastern edge of the study are 


(this represents 1.45% of all sightings). Whilst the western edge is situated 4.5km from the main little tern 


colony, the eastern edge of the study area is only approx. 0.5km from the smaller satellite colony situated at 
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PoA, so it is likely that the greater number of birds extending beyond the eastern edge of the study area were 


composed of birds from the satellite colony. No birds were reported as flying beyond the 2km seaward limit of 


the study area although due to the distance involved it’s possible that birds may have been missed, or 


distances wrongly estimated, by surveyors.  
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Figure 1.3: Distribution Of Foraging Little Tern Split By Count Sectors And Distance Bands
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Figure 1.4 shows that the core foraging range (50% of all foraging) for little tern is less than 1km offshore from 


MHWS with almost all of the total foraging range (90% of all foraging) within 1.5km from MHWS. These findings 


are backed up by the findings of Parsons et al. (2015) who found maximum foraging distances offshore 


between 1,674m and 2,070m. 


 


Figure 1.4: Cumulative % Of Recorded Little Tern Foraging In Relation To Distance Offshore. 


 


The alongshore foraging range extends to 1km from the colony with the total foraging range within 3.5km from 


the colony. This is closely aligned with the findings of Parsons et al. (2015) for the Dee estuary; however they 


reported a max foraging distance of 3km whereas the survey findings recorded low numbers of birds still 


foraging beyond 3km from the colony. 


 


Figure 1.5: Cumulative % Of Recorded Little Tern Foraging In Relation To Distance Alongshore. 


 


Figure 1.6 shows how this foraging is aligned with direction from the colony. Although approx. 50% little terns 


forage to the east and 50% forage to the west, there are higher concentrations of foraging within 500m to the 


east of the main colony, the reasons for this are unknown however sand bar and associated lagoon occurrence 
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were also noted as increasing towards the east of the colony. Both easterly and westerly directions show a 


sharp drop off in foraging up to 2.5km from the colony. However, both directions then see small peaks occur, 


westerly at 4km and easterly at 3km. The easterly peak may be easily explained by the presence of the satellite 


colony however, the westerly peak remains unexplained, although it should be noted that it only represents 


approx. 6.4% of all recorded foraging. 


 


Figure 1.6: The Differences In Recorded Little Tern Foraging As Related To Direction From The 
Colony. 


 


It can be safely concluded that the areas close to the colony (within 1.5km offshore and 3.5km alongshore) 


are of principal importance for foraging little tern, with the minor fluctuations recorded possibly representing 


the complex and dynamic estuarine environment of shifting sandbars and pools. 


To estimate the proportion of little tern foraging that is within the area of physical works the mapped 


concentrations of foraging little tern (Figure 1.3) were used to calculate what % of foraging was contained 


within the Proposed Developments area of physical works. Table 1.3 shows the calculations made.  


Based upon the 2023 breeding season data approx. 10.2% of the Gronant Dunes and Point of Ayr little terns 


foraging distribution is situated within the area of physical works.  


 


Table 1.3: Calculations To Determine What Percentage Of Little Tern Foraging Is Located Within The 
Area Of Physical Works. 


Observation 
point 


Distance band % foraging per sector % of the sector within 
the area of physical 
works 


% foraging within 
area of physical 
works 


E-1 1500-2000m 0.24493 8.58 0.02 


E-2 1500-2000m 0.38488 93.29 0.36 


E-3 1500-2000m 0.38488 100.00 0.38 


E-4 1500-2000m 0.73478 91.28 0.67 


E-2 1000-1500 3.324 37.61 1.25 


E-3 1000-1500 4.6536 100.00 4.65 


E-4 1000-1500 1.0147 44.94 0.46 


E-2 500-1000m 6.12316 0.24 0.01 
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Observation 
point 


Distance band % foraging per sector % of the sector within 
the area of physical 
works 


% foraging within 
area of physical 
works 


E-3 500-1000m 2.34432 54.50 1.28 


E-4 500-1000m 1.81945 49.04 0.89 


E-4 0-500m 0.06998 41.79 0.03 


E-5 0-500m 0.06998 12.75 0.01 


Total foraging within the area of physical works 10.02 
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In addition to the little terns, both common tern and sandwich tern were sighted. There were 131 sightings of 


common tern (or 1.09% of all tern sightings) throughout the surveys and 591 sightings of sandwich tern (or 


4.92% of all tern sightings). This indicates that although the study area is beyond the mean max foraging 


ranges published by Woodward, et al. (2014) for SPA colonies, the area is still used by low numbers of birds 


for foraging and/or commuting. 


1.6 Summary 


• The Gronant Dunes and PoA colonies hold internationally significant numbers of little tern. 


• These colonies have increased in size in recent years. 


• Only 0.36% of sightings represented birds travelling further than 4.5km along the shore from either of 


the colonies. No birds were recorded as having travelled beyond 2km offshore. 


• Thus, the little tern foraging range (90% of the total foraging area used by birds) at Gronant Dunes and 


PoA can be characterised as being within 3.5km either side along the shore from the main colony and 


within 1.5km offshore from MHWS. This small area is therefore of principal importance to this species 


during the breeding season. 


• Of all recorded little tern, 10.02% were foraging within the Proposed Developments area of physical 


works. 


• In order to avoid impacts upon foraging little tern, work in the nearshore waters could be carried out 


outside of the little tern breeding season which runs from mid-April to mid-July. 


• Common tern were recorded using the study area in low numbers. 


• Sandwich tern were more frequently recorded although still in relatively low numbers.  
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short periods, whilst average values are expected to be within the range of background concentrations at <3 

mg/l. The site's mudflats and sandflats would remain stable and continue to support hydrodynamic 

processes, as well as the communities which utilise them. This is because maximum sedimentation is 

expected to be <0.5 mm and occur only at the mouth of the estuary. 

 

• Impacts on Red-Throated Diver as a result of effects on fish populations (e.g. due to 
high SSCs) also need to be considered. 

Applicant response: In relation to OPRED Item 16 above regarding red-throated diver, the SSC modelling 

undertaken as part of the physical processes chapter (Vol. Chapter 6. section 6.11.1.1) concludes that, 

although SSCs may be more than 1,000mg/l, these levels will only be located within the immediate dredge 

path. The fish chapter (Chapter 7. section 7.12.12) has also concluded a minor impact upon fish (minor to 

moderate on herring) due to increased SSCs in the wider area. As red-throated diver are able to exploit a 

much larger area and a wider range of prey items than breeding little tern, the localised minor impact on fish 

will not impact red-throated diver in the same way as it will little tern which are tied to a small foraging range. 

Furthermore, reduced prey abundance of little terns are known to lead to colony-level effects (Perrow et al., 

2011). Therefore, the Applicant is confident that the assessment presented for red-throated diver under 

impacts to prey availability in the Environmental Statement is still valid. 

 

• To avoid disturbance and displacement of Red Throated-Diver and Common Scoter, 
both of which are designated features of Liverpool Bay SPA a vessel traffic 
management plan is advised which should consider measures such as, but not limited 
to, restricting vessel movements to existing navigation routes.  

Applicant response: The Applicant notes that most works will take place within the period from the 20th 

March to 21st October and therefore the sensitive winter period will be avoided. The Applicant will continue 

to engage with NRW, and NE regarding common scoter and red-throated diver and will submit a vessel 

management plan to OPRED, NRW, and NE for approval prior to commencing any works. 

Additionally, the existing levels of vessel activity in our project area should be noted, which are far more than 

our proposed project vessel movements. For example, the Proposed Development will require over the 

whole construction period a total of around 240 construction vessels round trips (Table 7.21, Chapter 7, 

section 7.9.1), there are on average each day 54 commercial vessels (ES Appendices and Technical 

Reports, Appendix L_NRA, section 9.2 (ES-2022-009_LBA CCS Ltd_ES_Appendix L_NRA_OPRED_Reg 

12.pdf)) that pass through Eni's development area. This means the construction of the Proposed 

Development will add on average an additional two vessels to this daily baseline. Furthermore, except for 

cable laying, which would take 3-5 days per cable, the Applicant already carries out many of the Proposed 

Development activities on its existing assets, using for example jack-up vessels next to its platforms. 

 

• To avoid disturbance and displacement of Red-Throated Diver and Common Scoter, 
seasonal restrictions on offshore construction activity within Liverpool Bay SPA within 
the winter period (1st November to 31st March inclusive), noting that there can also be 
large numbers of birds present in October and April should be considered.  

Applicant response: Overall, the Applicant has a 'weather window' that we are trying to avoid from around 

21st October to 20th March each year, as the sea-state can make it dangerous to carry out heavy lifts, 

drilling, and cable laying with vessels alongside the platforms during this period. This means nearly all works 

will be carried out from the end of March to mid-October. It is therefore highly likely that all our works will be 

completed outside of the winter period. The Applicant will continue to engage with NRW, and NE regarding 

common scoter and red-throated diver and will submit a vessel management plan to OPRED, NRW, and NE 

for approval prior to commencing any works. 
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The SNCB advice is restricted to OWF infrastructure and has no best practice protocol for vessel movements 

in regard to red-throated diver. The applicant's indicative summary schedule shows that works are scheduled 

to take place outside the Nov - Mar period with only landfall preparation and cable wet storage due to take 

place during the winter months, therefore there will be no impacts during the core wintering period. 

 

• Due to the potential for disturbance to both breeding and overwintering receptors, a 
clear timetable for the proposed works should be supplied.  

Applicant response: Since publication of the ES and submitting the OPRED application, the Applicant has 

been in negotiations with contractors for the supply and installation of the offshore electrical cables. The 

outcome of these negotiations is that the cables will not be installed across the West Hoyle Spit and will 

follow the preferred option to the east. The Applicant can confirm that the worst-case route option, across 

the West Hoyle Spit, will therefore no longer be pursued. The alternative option to the east is now the 

preferred option and will be taken forward to detailed design by our EPC contractor, and will involve a single 

cable, instead of the two previously proposed. The preferred option therefore avoids the excavation of the 

trench across the West Hoyle Spit. 

We are however, continuing to work with our cable installation contractor to avoid as much of the little tern 

season as possible. The key activity for the project is the laying of the cable from PoA to the New Douglas 

platform, which needs to be carried out in good weather conditions to prevent damage to the cable during 

installation. The cable pulling operation would take around 4-5 days, and the laying of the cable away from 

the shore and around the eastern end of West Hoyle Spit would take a further 24-48 hours. These works are 

currently scheduled to be carried out during July and August. 

Additionally, the current schedule is for the onshore prep-works for cable installation to be carried out during 

April and would take approximately 19 days as shown in Offshore ES Chapter 3 Figure 3.20, section 

3.4.5.2. This activity could possibly be started a little earlier, potentially avoiding the start of the little tern 

breeding season. However, this is not definite, but is something that we are continuing to explore with our 

cable installation contractors during the development of detailed method statements and work schedules. 

The chart below provides the provisional indicative dates for the laying of the cable from PoA to the New 

Douglas Platform. The first two items A3440 (waiting on weather 7 days), and A1650 (shore pull in 3.07 

days), correspond to the 'Cable Pulling Operations' items in the chart above. The remaining items in the 

chart below then relate to the laying of the cable from PoA to New Douglas platform. 

 

The following charts show the cable laying operations from the New Douglas platform to the three satellites. 

Each taking just a few days each during July and August. 
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The indicative summary construction schedules presented in Chapter 3: Description of the Proposed 

Development show the ‘bad weather window’ from later September to mid-April. During this time the poor 

weather and likely sea state make it unsafe to operate offshore vessels for our installation works, which 

require stable conditions when carrying out heavy lifts, and installing fragile electrical cables. Marine works 

are very unlikely during this ‘bad weather window’ thereby avoiding disturbance to over-wintering birds. 

The following bullet list gives a summary of the current indicative main programme dates for the works at the 

new Douglas OP and the three satellites NUIs: 

• New Douglas platform installation (Jacket/piles/topsides) = 13 Aug 2026 - 24 Sep 2026 

• New pipeline spools at New Douglas platform = 26 Jun 2026 - 4 Oct 2026 

 

• Hamilton Main drilling (P&A, side-tracking, and completions) with drilling rig alongside platform = 27 

Mar 2025 - 20 Dec 2025 

• Hamilton Main removal of existing topsides = 25 Sep 2026 - 10 Oct 2026 

• Hamilton Main installation of new topsides = 11 Oct 2026 - 15 Oct 2026 

• Hamilton Main well perforations with jack-up rig alongside platform = 1 Jan 2027 - 4 Mar 2027 

 

• Hamilton North drilling (P&A, side-tracking, and completions) with drilling rig alongside platform = 21 

Dec 2025 - 18 Jul 2026 

• Hamilton North removal of existing topsides = 4 Apr 2027 - 19 Apr 2027 

• Hamilton North installation of new topsides = 20 Apr 2027 - 27 Apr 2027 

• Hamilton North well perforations with jack-up rig alongside platform = 13 Jul 2027 - 9 Sep 2027 

 

• Lennox drilling (P&A, side-tracking, and completions) with drilling rig alongside platform = 18 Jun 

2026 - 1 Apr 2027 

• Lennox removal of existing topsides = 1 May 2027 - 11 May 2027 

• Lennox installation of new topsides = 16 May 2027 - 24 May 2027 

• Lennox well perforations with jack-up rig alongside platform = 10 Nov 2027 - 20 Dec 2027 

 

Question 21. Marine Mammals. Please address the following:  

• The proposal to use a harbour porpoise density of 0.086 per km2 is considered to be 
lower than the more up to date densities supplied from the latest edition of the Marine 
Mammal Atlas (Evans & Waggit, 2023), therefore either the most precautionary or the 
most scientifically robust values should be taken forward to the assessment. For 
harbour porpoise use of densities taken from the Marine Mammal Atlas (Evans & 
Waggit, 2023) is recommended given their greater robustness, and that the results 
within the ES are revised. 

Applicant response: Please see the Technical Note-Marine Mammals MBTN03 in Table 1.1, and 

Section 1.3.12, Table 1.8, and the Technical Note-RIAA MBTN04 in Table 1.1, and Section 1.5.1, Table 

1.6, for a comparison between the densities used in the assessment and those from Evans and Waggit 

(2023). For all marine mammal IEFs, the Evans & Waggit densities were lower than those used for the 

assessment. Therefore no updates were made, as the greatest densities have been retained to apply a 

precautionary approach. 

Double click icon to open: Technical Note-Marine 

Mammals MBTN03 ES-2022-009_Techni

cal Note-Marine Mammals_MBTN03.pdf
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Glossary 


Term Meaning 


Cumulative effect 
assessment 


Assessment of the likely effects arising from the offshore components of the HyNet CO2 
Transportation and Storage System (’Proposed Development’) alongside the likely 
effects of other development activities in the vicinity of the Proposed Development. 


Effect The consequence of an impact 


Environmental Impact 
Assessment 


A statutory process by which certain planned projects must be assessed before a formal 
decision to proceed can be made. It involves the collection and consideration of 
environmental information, which fulfils the assessment requirements of the EIA 
Directive and EIA Regulations, including the publication of an Environmental Impact 
Assessment (EIA) Report. 


Impact A change that is caused by an action 


Magnitude Size, extent, and duration of an impact. 


Maximum Design Scenario 
The maximum design parameters of each Proposed Development asset (both on and 
offshore) considered to be a worst case for any given assessment but within the range 
of the Project Description Envelope. 


Mitigation Measure Measure which would avoid, reduce, or remediate an impact 


Project The HyNet Carbon Dioxide Transportation and Storage Project. 


Proposed Development 
The offshore components of the Project which are subject of this Environmental 
Statement, as described in Chapter 3: Proposed Development Description. 


Residual Impact Residual impacts are the final impacts that occur after the proposed mitigation 
measures have been put into place, as planned. 


The Applicant This is Liverpool Bay CCS Ltd. 
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Acronyms and Initialisations 


Acronym / Initialisation Description 


ADD Acoustic Deterrent Device 


BP British Petroleum  


CBRA Cable Burial Risk Assessment  


CEA Cumulative Effects Assessment  


CMS Construction Methods Statement  


CSIP Cable Specification and Installation Plan  


CTV Crew Transfer Vessel 


EIA Environmental Impact Assessment  


EMF Electromagnetic Field 


EMP Environmental Management Plan 


EnBW Energie Baden-Württemberg  


ES Environmental Statement  


HF High Frequency  


IEF Important Ecological Feature 


INNS Invasive Non-Native Species 


IWC International Whaling Commission  


JNCC Joint Nature Conservation Committee 


LF Low Frequency  


MARPOL International Convention for the Prevention of Pollution from Ships  


MBES Multi Beam Echosounder  


MDS Maximum Design Scenario 


MMO Marine Management Organisation 


MMOb Marine Mammal Observer 


MMMP Marine Mammal Mitigation Protocol  


MMMU Marine Mammal Management Unit  


MPCP Marine Pollution Contingency Plan 


MWDW Manx Whale and Dolphin Watch 


MWT Manx Wildlife Trust 


NGO Non-Government Organisation  


NRW Natural Resources Wales 


NW Northwest 


OSPAR Oslo Paris Convention 


OWF Offshore Wind Farm 


PAM Passive Acoustic Monitoring 


PCW Phocid Carnivores in Water  


 PTS Permanent Threshold Shift  


RIAA Report to Inform Appropriate Assessment 


RMS root mean squared  


SBP Sub Bottom Profiler  


SCANS Small Cetaceans in the European Atlantic and North Sea 


SCOS Special Committee on Seals  


SELcum Cumulative Sound Exposure Level  


SELss Single strike Sound Exposure Level 
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Acronym / Initialisation Description 


SNCB Statutory Nature Conservation Body 


SNH Scottish Natural Heritage 


SPLpk Peak Sound Pressure Level  


SPLrms Sound Pressure Level (rms) 


SW Southwest 


TSS Traffic Separation Scheme  


TTS Temporary Threshold Shift 


UXO Unexploded Ordnance 


VHF Very High Frequency 


VSP Vertical Seismic Profiler  
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Units 


Acronym Description 


% Percent 


A Ampere 


dB Decibel 


kJ Kilo Joule 


km Kilometre 


km2 Kilometres squared 


kV Kilo Volt 


knot Nautical miles per minute 


m Metre (distance) 


m/s Metres per second (speed) 


mm Millimetre 


nm Nautical mile 


μPa Micro Pascal (10-6) 


µT Micro Tesla 
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1 MARINE BIODIVERSITY: MARINE MAMMALS AND 
MARINE TURTLES  


 


1.1 Introduction  


This Technical Note provides further information, detail, and assessment to the information presented in 


Volume 2, Chapter 7 of the Environmental Statement (ES) (Marine Biodiversity) and should be read alongside 


it. This Technical Note focusses solely on the Marine Mammals and Marine Turtles element of Volume 2, 


Chapter 7: Marine Biodiversity chapter of the ES. Additional Technical Notes have been produced for Benthic 


Subtidal and Intertidal Ecology, Fish and Shellfish Ecology, and the Report to Inform Appropriate Assessment 


(RIAA).  


1.2 Consultation  


Post-application consultation was received on the 13th of May 2024 from Natural England, on the 14th of May 


2024 from Natural Resources Wales (NRW), and on the 1st of July from the Offshore Petroleum Regulator for 


Environment and Decommissioning (OPRED).  This has been summarised in Table 1.1.
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Table 1.1: Relevant Post-Application Consultation for Marine Mammals and Marine Turtles 


Consultee Consultation Where and How Addressed 


Natural England Consideration should be given to the inclusion of Non-Government 
Organisation (NGO)/citizen observer data in the region. This would be 
particularly relevant for the more coastal areas, as these can provide local 
sightings information. 


See section 1.3.1, NGO and Citizen Observer Data within the Region – 
additional NGO and citizen observer data within the region has been presented.  


Natural England Natural England advises inclusion of the Marine Mammal Atlas (Evans & 
Waggitt, 2023) and SCANS-IV data (Gilles et al., 2023).  


Marine mammal densities should take account of the more recent data in 
the Marine Mammal Atlas (Evans and Waggitt, 2023). Update the densities 
in Table 7.17 [of the Environmental Statement (ES)], where relevant, using 
the newest reference (Evans and Waggitt, 2023). 


See section 1.3.12, Updated Marine Mammal Densities - updated cetacean 
densities have been presented, which includes data from Evans and Waggitt, 
2023 and Gilles et al., 2023.  


NRW NRW (A) acknowledge the inclusion of the Marine Mammal Atlas (Evans 
and Waggitt, 2023) and Small Cetaceans in the European Atlantic and 
North Sea (SCANS) IV data in the list of desktop literature.  


However, we consider that the proposal to use a harbour porpoise 
Phocoena phocoena, density of 0.086 animals per km2 to be both 
considerably lower and less robust than the more up to date densities 
supplied from the latest edition of the Marine Mammal Atlas (Evans and 
Waggitt, 2023), which are based on 30 years of sightings data as opposed 
to snapshot surveys. In line with NRW (A) recommendation for previous 
projects, either the most precautionary or the most scientifically robust 
values should be taken forward to the assessment. For harbour porpoise 
we recommend the use of densities taken from the Marine Mammal Atlas 
(Evans and Waggitt, 2023) given their greater robustness, and subsequent 
results revised. 


For bottlenose dolphin Tursiops truncatus, it is unclear whether dual 
densities will be used. This should be clarified, and biologically relevant 
justification provided. 


The Welsh Marine Mammal atlas (Evans & Waggitt, 2023) and SCANS IV 
have not been included in this table [Desktop datasets, Table 7.14, Volume 
2, Chapter 7: Marine Biodiversity of the ES], although they were included in 
Volume 3, Appendix I. NRW (A) advise that the applicant should make the 
necessary edits 


See section 1.3.12, Updated Marine Mammal Densities - updated cetacean 
densities have been presented, which includes data from Evans and Waggitt, 
2023 and Gilles et al., 2023. Dual densities have been presented where 
relevant, but the final assessment of significance is driven by the upper density 
estimate.  


As these data sources (Evans and Waggitt, 2023; Gilles et al., 2023) are 
included in Volume 3, Appendix I Marine Biodiversity Technical Report to 
support baseline characterisation, and there is no material effect on the impact 
assessment (Volume 2, Chapter 7: Marine Biodiversity of the ES), no change is 
proposed. 


Natural England 
and NRW 


Natural England advise that bubble curtains are included in the list of 
possible mitigation measures and considered in the Marine Mammal 
Mitigation Protocol (MMMP). Other mitigation measures such as piling 
methods and timing of piling should also be considered. If Unexploded 
Ordnance (UXO) clearance needs to be done through high order methods, 


See section 1.3.2 - Updated Mitigation Measures – updates to the embedded 
mitigation/tertiary mitigation measures have been presented, which includes 
measures related to piling and UXO clearance activities. 
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Consultee Consultation Where and How Addressed 


then a bubble curtain must be used. Include bubble curtains in the list of 
possible tertiary mitigation measures as well as other piling methods and 
timing of piling. 


 


Natural England 
and NRW 


Natural England and NRW do not support the use of soft start charges/ 
donor charges for UXO clearance (considering the substantial additional 
impulsive noise they introduce into the environment (Robinson et al., 
2022). Natural England advise that the use of scare charges is removed 
from the planned mitigation.  


Natural England’s position is acknowledged. The application of soft start 
charges (scare charges) will be discussed and agreed with consultees post-
consent once more information on the size and type of UXOs are known.  A 
more detailed assessment of mitigation will be undertaken post-consent as 
further information becomes available, to inform the Final MMMP, which will be 
developed in line with latest guidance.  


Natural England 
and NRW 


Natural England and NRW both highlight the UXO clearance joint interim 
position statement (UK Government et al., 2022) and advise that in 
accordance with this position statement, low order clearance of UXO 
should be prioritised and any wording should be reflected in the applicant's 
documents, to strengthen the commitment to use a "low order first" 
approach.  


 


The Maximum Design Scenario (MDS) for the impact of "Injury and disturbance 
from underwater noise generated from UXO detonation" within Volume 2, 
Chapter 7: Marine Biodiversity of the ES states the intention for low order 
clearance of all UXO but highlights the potential for unintended consequences 
associated with low order clearance resulting in the need for high order 
detonation. The commitment to use a "low order first" approach is clearly stated, 
and therefore no change is proposed. 


 


NRW We recommend that a likely range of UXO sizes are presented, and 
clearance methods, each with their specific injury range. The ADD duration 
should then be calculated based on the time it would take an animal to flee 
that injury range, using standard speeds. Therefore, the ADD duration in 
each case will be proportionate to the size of the UXO and method of 
clearance. This should take into account the use of a bubble curtain. 


 


The MDS for the impact of "Injury and disturbance from underwater noise 
generated from UXO detonation" within Volume 2, Chapter 7: Marine 
Biodiversity assumes clearance of a maximum UXO size of 907 kg by either low 
order or high order techniques. However, it is also assumed that clearance of 
130 kg UXOs is considered more likely, as presented in Volume 2, Chapter 7: 
Marine Biodiversity. Modelled ranges for both the maximum and most likely 
UXO sizes are presented, and associated assessments have been undertaken.  


A more detailed assessment of mitigation will be undertaken post-consent as 
further information becomes available, to inform the Final MMMP, which will be 
developed in line with latest guidance. This will include more detailed 
information on any requirement for (and specifications of) the use of Acoustic 
Deterrent Devices (ADDs).  As such, no change is proposed. 


NRW The magnitude of PTS resulting from a high order detonation (UXO 
clearance) has been concluded as negligible for all Important Ecological 
Features (IEFs) except for harbour porpoise. We believe this score is too 
low and advise a more precautionary approach is taken for this impact 
pathway by revising magnitude scores for UXO injury. This should also be 
applied to the cumulative assessment stage. 


The magnitude of disturbance resulting from high order detonation (UXO 
clearance) has been concluded as negligible for all IEFs. We believe this 
score is too low and advise a more precautionary approach is taken for this 
impact pathway by revising magnitude scores for UXO disturbance. We 


See section 1.3.9,  Permanent Threshold Shift (PTS) and Behavioural 
Disturbance resulting from a High Order Detonation (UXO Clearance) – an 
update to the assessments has been presented. 


See section 1.3.12, Updated Marine Mammal Densities - updated cetacean 
densities have been presented, which includes data from Evans and Waggitt, 
2023 and Gilles et al., 2023. Dual densities have been presented where 
relevant, but the final assessment of significance is driven by the upper density 
estimate.  Given that the harbour porpoise densities presented in Volume 2, 
Chapter 7: Marine Biodiversity of the ES already represent the most 
conservative estimate of density, and therefore the most conservative estimate 
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Consultee Consultation Where and How Addressed 


advise that this should also be applied to the cumulative assessment 
stage. 


NRW (A) do not agree with the approach taken to determine harbour 
porpoise baseline densities and recommend that the number of animals 
disturbed should be revised.    


of disturbance, no change to the number of animals disturbed has been 
proposed. 


Natural England The ADD duration for the UXO clearance should be revised; 30 minutes is 
not considered sufficient, given the maximum injury range is ~16 km. We 
recommend that a likely range of UXO sizes are presented, and clearance 
methods, each with their specific injury range. The ADD duration should 
then be calculated based on the time it would take an animal to flee that 
injury range, using standard speeds (3.25 m/s for minke whale 
Balaenoptera acutorostrata, 1.5 m/s for other species).  


 


The MDS for the impact of "Injury and disturbance from underwater noise 
generated from UXO detonation" within Volume 2, Chapter 7: Marine 
Biodiversity assumes clearance of a maximum UXO size of 907 kg by either low 
order or high order techniques. However, it is also assumed that clearance of 
130 kg UXOs is considered more likely, as presented in Volume 2, Chapter 7: 
Marine Biodiversity. Modelled ranges for both the maximum and most likely 
UXO sizes are presented, and associated assessments have been undertaken.  


Natural England’s position is noted. A more detailed assessment of mitigation 
will be undertaken post-consent as further information becomes available, to 
inform the Final MMMP, which will be developed in line with latest guidance. 
This will include more detailed information on any requirement for (and 
specifications of) the use of Acoustic Deterrent Devices (ADDs). As such, no 
change is proposed. 


NRW NRW (A) advise that the specified ideal size of deterrent zone of “~16 km” 
would be excessively large given recent evidence which indicates that use 
of ADDs employed as mitigation against auditory injury from piling can 
evoke very strong reactions in harbour porpoise up to several km away 
(Elmegaard et al 2023). We therefore recommend against the use of ADD 
source levels that are considerably higher than necessary. 


NRW’s position is noted. A more detailed assessment of mitigation will be 
undertaken post-consent as further information becomes available, to inform 
the Final MMMP, which will be developed in line with latest guidance. This will 
include more detailed information on any requirement for (and specifications of) 
the use of Acoustic Deterrent Devices (ADDs). As such, no change is proposed. 


Natural England Natural England do not agree that 30 minutes of ADD usage should be 
included in the underwater noise modelling to predict impact ranges for the 
assessment. The 30 minutes ADD inclusion obscures the true worst-case 
scenario that the assessment must be based on. The predicted impact 
ranges for Permanent Threshold Shift (PTS) without ADDs should be used 
to determine the appropriate duration of ADD, with the purpose to deter 
marine mammals from the full extent of the PTS zone (accounting for 
species-specific fleeing speeds), as well as informing the requirement for 
other suitable mitigation measures. Final ADD duration will be determined 
post consent, and therefore Natural England do not agree to including 30 
minutes ADD duration at this stage. This should also be applied to the 
cumulative assessment stage. 


Underwater noise modelling has presented impact ranges both with and without 
30 minutes of ADD. The use of ADDs is incorporated into the underwater noise 
modelling and assessment, in line with the implementation of current guidance 
on marine mammal mitigation measures for piling (Joint Nature Conservation 
Committee (JNCC), 2010a)). The application of 30 minutes ADD are considered 
to be embedded/designed-in mitigation and are therefore considered part of the 
design basis for assessment. Given that ADDs are considered a designed-in 
measure, noise modelling without the inclusion of ADDs would not be 
considered proportionate, and would give rise to impact ranges beyond those 
which could be reasonably predicted to occur.  As such, no change is proposed. 


Natural England As per our comment above, Natural England do not agree that the impact 
ranges predicted with the use of 30 minutes ADDs should be taken forward 
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to the assessment. The predicted PTS range without ADD should be the 
basis for the assessment. Thus, this needs to be revised accordingly. 


Natural England Natural England do not agree that assigned magnitude of impact of low is 
appropriate for PTS, as it is irreversible injury. From Table 7.27 [of the ES], 
a more appropriate score would be medium. This should also be applied to 
the cumulative assessment stage. 


See section 1.3.6,  Updated Evidence for Conclusions of Magnitude of Impact 
for Injury, Disturbance, and Displacement from Underwater Noise Generated 
during Piling - updated evidence and justification of magnitude of impacts have 
been included. This will apply to both the Proposed Development alone and 
cumulatively with other plans and projects.  


Natural England Natural England agree with the assigned sensitivity score for all receptors 
for auditory injury and behavioural disturbance. However, the significance 
of the effect sections needs to be revised (where relevant) upon the 
consideration of impact ranges without 30 minutes of ADD as the basis for 
the magnitude scores. Please see the comment above.  


Underwater noise modelling has presented modelling both with and without 
ADDs. The use of ADDs is incorporated into the assessment as standard, in 
line with the implementation of current guidance on marine mammal mitigation 
measures for piling (JNCC, 2010a). Based on this, ADDs are considered 
embedded/designed-in mitigation as part of the MMMP, and are therefore 
considered part of the design basis for assessment. Modelling without the 
inclusion of ADDs would not be considered proportionate, given that ADDs are 
considered a designed-in measure, and would give rise to impact ranges 
beyond those which could be reasonably predicted to occur.   As such, no 
change is proposed.. 


Natural England The magnitude of Temporary Threshold Shift (TTS) resulting from a high 
order detonation (UXO clearance) has been concluded as negligible for all 
IEFs. Natural England views this score as too low. Therefore, we advise a 
more precautionary approach is taken for this impact pathway 


See section 1.3.7, Temporary Threshold Shift (TTS) Resulting from a High 
Order Detonation (UXO clearance) for both the Proposed Development Alone 
and Cumulatively with other Plans and Projects - an update to the magnitude of 
impact has been presented. 


NRW West Hoyle sandbank is a major haul out site for grey seal Halichoerus 
grypus. We advise the need for full assessment of the impact of routing the 
cable through or around West Hoyle sandbank on the major grey seal haul 
out site. 


Errata 


There has been an inconsistency in the naming of the West Hoyle Spit within 
the ES. There are references to "West Hoyle Bank", which the Applicant 
appreciates is a different coastal feature located close to Hilbre Island on the 
east side of the Dee Estuary. This is an editorial error, and all references in the 
ES to "West Hoyle Bank" should refer to West Hoyle Spit, which is the coastal 
feature to the north of the Welsh Channel.  


The Applicant can therefore confirm that there will be no project activities on or 
in the vicinity of the West Hoyle Bank. There is therefore no proposal to remove 
the West Hoyle Bank, with the subsequent impacts on coastal protection and 
the grey seal haul out area. The Project worst-case proposal was to excavate a 
temporary trench across the West Hoyle Spit to facilitate burial of our proposed 
electrical cable. 


 


Project methodology update 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT – OFFSHORE | TECHNICAL NOTE 


 


Technical Note  |  Version Rev03  |  July 2024 


rpsgroup.com Page v 


Consultee Consultation Where and How Addressed 


Please see previous response above confirming that the cables will not be 
installed across the West Hoyle Spit and will follow the preferred option to the 
east. 


This means that the 'worst-case' assessed in the ES will not occur and the West 
Hoyle Spit will be undisturbed. As a result, the worst-case environmental effects 
will be avoided and are not predicted to occur. 


 


Technical response 


Notwithstanding the update to the preferred cable installation option, and the 
errata regarding the inconsistent naming of the West Hoyle Spit, a full 
assessment of the impact of the routing of the cable around haul-out sites at 
West Hoyle Bank, using available data, is provided in section 1.3.13.  


NRW NRW (A) recommend that additional contextual information is required. In 
Welsh waters the appropriate Marine Mammal Management Unit (MMMU) 
for grey seals is the Oslo Paris Convention (OSPAR) Region III Area. This 
should be included in the text when discussing management units for seal 
species. 


See section 1.3.8, Updated MU for Grey Seal, which includes OSPAR 
Region III for grey seals. Please note that the OSPAR Region III population 
estimate was applied throughout the assessment in Volume 2, Chapter 7: 
Marine Biodiversity when calculating the proportion of grey seals predicted to 
be impacted.  


NRW NRW (A) advise that TTS thresholds should not be considered/used as 
disturbance thresholds for piling – NRW(A) recommend only using TTS 
thresholds as a proxy for assessing disturbance from UXO clearance.  


See section 1.3.10, Summary of Piling in the MMMP – TTS thresholds were not 
applied to the assessment of behavioural disturbance for piling; disturbance 
was based on a dose response approach only. However, there were two 
occasions in the MMMP with typing errors, which implied that this was the case. 
As such, wording has been updated to ensure clarity on this.  


Given that final ADD duration will be determined post consent with 
Statutory Nature Conservation Bodies (SNCBs) and the regulator, we 
would not agree to basing conclusions on magnitude of effect on 30 
minutes ADD duration at this stage. The assessment should be based on 
the underwater noise modelling without ADDs. Any assessments, that are 
based on the predicted ranges with 30 minutes of ADDs should be revised 
accordingly. NRW (A) note that due to the potential reliance on ADDs in 
the assessment to reduce the magnitude of PTS from piling and UXO, 
there is a risk that the impact pathway is instead being shifted to 
displacement and significant disturbance of animals (Elmegaard et al., 
2023). 


Underwater noise modelling has presented modelling both with and without 
ADDs. The use of ADDs is incorporated into the assessment as standard, , in 
line with the implementation of current guidance on marine mammal mitigation 
measures for piling (JNCC, 2010a). Based on this, ADDs are considered 
embedded/designed-in mitigation as part of the MMMP, and are therefore 
considered part of the design basis for assessment. Modelling without the 
inclusion of ADDs would not be considered proportionate, given that ADDs are 
considered a designed-in measure, and would give rise to impact ranges 
beyond those which could be reasonably predicted to occur. As such, no 
change is proposed. 


We would recommend extending the mitigation zone for piling to 1 km as 
the predicted maximum injury zones are greater than 500 m. Where the 
impact radius is smaller than 1 km, we advise that an ADD is not used. This 
is because a 1 km zone should be effectively monitorable through visual 
search, therefore there is not a need to introduce additional noise to 


See section 1.3.11,  Updated Mitigation Zone for Piling – an update to the 
mitigation zone is presented.  


With regards to advice on ADDs, NRW’s position is noted.  A more detailed 
assessment of mitigation will be undertaken post-consent as further information 
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displace animals. The applicant is also encouraged to commit to single 
piling as the worst-case scenario. 


becomes available, to inform the Final MMMP, which will be developed in line 
with latest guidance.  


With regards to advice on approach to piling, NRW’s position is noted. As the 
project design and construction methods are undergoing finalisation, the 
Applicant requires flexibility at this stage to consider single and concurrent 
piling. Both of which are assessed under the current MDS.  The Final MMMP 
will align with final design and construction methods, and will incorporate the 
advice provided where possible. 


NRW NRW (A) note that no information has been provided with respect to the 
expected timeframes for recovery from an effect and recommend that this 
information is provided [section 7.10.2 Sensitivity of receptors, table 7.30, 
page 86 of the ES]. 


NRW’s position is noted , however, Table 7.30 [of the ES] follows the standard 
approach for determining sensitivity. Where possible, timeframes for recovery 
have been included in the assessment as additional information, however this is 
not always possible for all impacts. Therefore, no change to the assessment is 
proposed. 


NRW NRW(A) advise that the applicant clarify that the cut-off of 10 km is an 
assumption that has been made for the purpose of the application, as 
current scientific consensus is that while there is a decrease in 
impulsiveness as sounds travel further away from the source, there is still 
insufficient evidence to establish a range of distances beyond which these 
sounds are no longer impulsive. 


See section 1.3.5, 10 km cut-off for Impulsive Sound – clarification on 
assumptions associated with the aforemented 10 km cut-off for impulsive sound 
has been presented. 


NRW While NRW(A) may be able to agree with an overall impact magnitude of 
low and may tentatively agree that it may be unrealistic to assess injury 
and disturbance from geophysical and seismic site investigation use by 
“presenting a sum of the impact ranges of all vessels”, no alternative 
method has been proposed as an alternative to gauge the impact. The 
applicant should assess this impact pathway adequately. Given the 
intended annual routine nature of said surveys (as per table 7.23 of the 
ES), the assessment should also be potentially revised to account for the 
operation and maintenance stages. 


See section 1.3.14, Injury, Disturbance, and Displacement from Vessel Activity 
and other Noise Producing Activities - further text has been provided on 
quantifying the impact of Injury, Disturbance, and Displacement from Vessel 
Activity and other Noise Producing Activities 


 


 


NRW [For the impact of Injury, Disturbance, and Displacement from Vessel 
Activity and other Noise Producing Activities]. While NRW (A) may be able 
to agree with an overall magnitude of low for the Proposed Development 
alone during the construction phase given the number of trips in 
comparison with the background levels, there is currently insufficient 
justification for this conclusion particularly given that the number of animals 
have not been quantified and only static impact ranges provided. The 
assessment could be significantly strengthened by showing (ideally using 
available evidence) how vessel slowdowns outlined in the mitigation plan 
may reduce disturbance for animals. 


See section 1.3.3, Vessel Slowdowns - additional information and evidence has 
been presented on the effectiveness of vessel slowdowns for reducing 
disturbance to marine mammals and marine turtles.  
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NRW NRW(A) could agree with an overall assessment of minor adverse [for 
vessel collision], however we disagree with a sensitivity of medium for both 
marine mammals and turtles. Sensitivity should not consider avoidance 
behaviour since this should measure the result of a collision occurring, thus 
NRW (A) recommend that this should be high. Avoidance behaviour may 
however be expected to play a role in magnitude (since it reduces the 
probability of collision and hence the number of animals affected). 


See section 1.3.4,  Vessel Collision: Updated Sensitivities and Significance of 
Effect – an update to the assessment for Sensitivity of the Receptor and 
Significance of the Effect, for both the Proposed Development alone 
assessment and cumulatively with other plans and projects.  


NRW NRW (A) disagree with the adopted screening distances (based on impact 
radii) of:  


• 20 km for vessel noise 


• 13 km for geophysical and seismic surveys, and 


• Liverpool Bay only for injury due to collision with marine vessels    


NRW (A) advise that the applicant strongly justify this approach or adopt 
either the (1) full marine mammal study area or (2) MMMUS as screening 
distances.  


 


NRW’s position is noted. Justifications for screening distances are as follows: 


• 20 km for vessel noise: it is expected that other plans and projects will 
contribute to increased vessel traffic and hence to the amount of noise 
produced in the environment during all phases of development. 
However, a proportionate approach to the assessment was taken - 
given the large scale of the marine mammal and marine turtle 
Cumulative Effects Assessment (CEA) study area (the entire Irish 
Sea, down to the southwestern tips of England and Ireland), only 
projects within the maximum  modelled disturbance range for the 
Proposed Development have been included in the CEA. As the 
maximum disturbance range of vessel activity and other noise 
producing activities was modelled at 20 km for the Proposed 
Development alone, projects within 20 km from the Eni Development 
Area were screened into the CEA..  


• 13 km for geophysical and seismic surveys: this screening distance 
was based on the maximum impact range modelled for the Proposed 
Development (13 km). This distance (13 km) is the range modelled for 
mild behavioural disturbance (for all hearing groups) from a Vertical 
Seismic Profiler (VSP). The maximum modelled range for strong 
disturbance was modelled at 800 m (again, for VSP). Modelled ranges 
for mild disturbance and strong disturbance for other sources were 
considerably smaller - Multi Beam Echosounder (MBES) (1.1 km and 
0.49 km, respectively) and Sub Bottom Profiler (SBP) (1.18 km and 
0.43 km, respectively). Therefore, a screening distance of 13 km is 
considered an appropriate, precautionary screening range for the 
CEA for this impact. 


• Liverpool Bay for vessel collision: it is expected that other plans and 
projects will contribute to increased vessel collision risk during all 
phases of development. However, a proportionate approach to the 
assessment was taken - given the large scale of the marine mammal 
and marine turtle CEA study area in comparison to the Eni 
Development Area (where vessels associated with the Proposed 
Development will be operating), only projects within Liverpool Bay 
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have been included for the CEA. Vessel use associated with projects 
at the extremities of the marine mammal and marine turtle CEA study 
area, (e.g. those along the coast of Ireland or south west England) is 
not considered to contribute to increased cumulative vessel activity. 


As such, no change is proposed. 


NRW (A) note the statements that: “it would not be realistic to present a 
sum of all vessels anticipated within the Proposed Development and Awel 
y Môr. Introduction of vessels during construction and operations and 
maintenance phases of the projects will not be a novel impact for marine 
mammals and marine turtles in the vicinity, and animals, therefore, are 
anticipated to demonstrate some degree of habituation to this impact."  and 
"The cumulative impact is predicted to be of local spatial extent, short-term 
duration (due to the <1 year overlap between construction phase), 
intermittent (in terms of vessel movements and activities) and both the 
impact itself (increased underwater noise) and effect of behavioural 
disturbance are reversible. It is predicted that the impact will affect the 
receptor directly. The magnitude is therefore, considered to be low."   


While NRW(A) may be able to tentatively agree that it may be unrealistic to 
assess injury and disturbance from geophysical and seismic site 
investigation use by “presenting a sum of the impact ranges of all vessels”, 
no alternative method has been proposed as an alternative to quantify the 
impact. The applicant should assess this impact pathway adequately and 
given the extent of the cumulative increase in the number of vessel trips 
within the relevant management units over the lifetime of the Proposed 
Development either justify a cumulative magnitude of low or update this 
assessment.  


 


See section 1.3.15,  Cumulative Injury, Disturbance, and Displacement from 
Vessel Activity and other Noise Producing Activities – an update to his 
assessment has been presented.  


 


NRW (A) disagree with the statement that animals are anticipated to 
demonstrate some degree of habituation to this impact. Current evidence 
suggests otherwise, given the various studies showing reactions to boat 
noise with no evidence of habituation occurring. 


See section 1.3.16, Further Evidence for Tolerance to Vessel Presence – 
additional information on this topic has been presented.  







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | TECHNICAL NOTE 


 


Technical Note  |  Version Rev03  |  July 2024 


rpsgroup.com Page ix 


1.3 Consultation Responses  


1.3.1 NGO and Citizen Observer Data within the Region 


The baseline characterisation presented within Volume 2, Chapter 7: Marine Biodiversity and the Marine 


Biodiversity Technical Report (Volume 3, Appendix I) is considered to incorporate sufficient information to 


provide a robust characterisation of the baseline environment to inform the assessment of impacts and is 


considered proportionate to the impacts associated with the proposed Eni Development Area.   


If required, the Applicant can provide a technical note summarising NGO/citizen observer data, however it is 


anticipated that adding this data would not result in any material change to the established baseline 


characterisation, nor to the assessment of significant effects. Table 1.2 presents a summary of additional 


highlighted NGO and citizen observer data sources.  


Table 1.2 Extended Summary of NGO and Citizen Observer Data Sources 


Title Source Year Author 


Manx Whale and Dolphin 
Watch (MWDW) surveys:  


Opportunistic and effort-
based sighting data  


MWDW  2006 – 2022 Data from MWDW  


Manley (2021, 2020, 2019); 


Clark et al. (2019, 2017); 
Felce and Adams (2016); 
Felce, (2015); Adams (2017) 


Manx Wildlife Trust (MWT) 


surveys:  


• Seal pup surveys 
on Calf of Man  


• Opportunistic land 
sightings  


• Seal haul-out 
survey data  


• Calf of Man Seal 


Survey Reports 
2017 to 2021  


MWT 2017 – 2021 


2016 – 2022 


2017 


2017 – 2021 


 


MWT 


Walney Nature Reserve 
survey data  


Cumbria  


Wildlife  


Trust 


 


1981 – 2023 


  


Data from Cumbria Wildlife 
Trust 
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1.3.2 Updated Mitigation Measures 


Table 1.3 shows an updated table for the embedded mitigation measures adopted as part of the development. 


Wording that is additional to that included in Table 7.32 of Volume 2, Chapter 7: Marine Biodiversity, is set out 


in red.
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Table 1.3: Embedded Mitigation Measures Adopted As Part Of The Proposed Development 


Embedded Mitigation Justification How these Measures will be 
Secured 


Primary Mitigation: Measures Embedded into the Design of the Proposed Development  


Development of, and adherence to, a Cable Specification and 
Installation Plan (CSIP) which will include cable burial where possible 
(in accordance with the specific policies set out in the North West 
Inshore and North West Offshore Marine Plan (Marine Management 
Organisation (MMO), 2021)) and cable protection, as necessary. 


The CSIP will set out appropriate cable burial depth in accordance 
with industry good practice, minimising the risk of cable exposure. 
The CSIP will also ensure that cable crossings are appropriately 
designed to mitigate environmental effects, these crossings will be 
agreed with relevant parties in advance of CSIP submission. The 
CSIP will include a detailed Cable Burial Risk Assessment 
(CBRA) to enable informed judgements regarding burial depth to 
maximise the chance of cables remaining buried whilst limiting the 
amount of sediment disturbance to that which is necessary. 
Measures will seek to reduce the amount of Electromagnetic 
Fields (EMF) which benthic and fish and shellfish receptors are 
exposed to during the operations and maintenance phase by 
increasing the distance between the seabed surface and the 
surface of the cables. 


Furthermore, the Applicant is familiar with the scientific references 
provided by Natural England, along with some others, as set-out 
below (Bochert and Zettler (2006), Wilhelmsson et al. (2010)). It 
was the understanding of the latest scientific research and our 
knowledge of EMF sources that provided the evidence to scope 
out EMF from the EIA. Principally, there has to be a source that 
generates an EMF of a magnitude that is capable of affecting 
marine life. Our cable will not generate such a source.  


The figure below is from one of our vendors for a cable similar to 
ours (33 kV, three core x 630 mm2 cable with a current rating of 
750 A (although ours will be an even lower amperage)), with 
grounded metallic sheath, and buried at 1 m below surface (our 
cable will be buried 2-3 m below). As they are DC cables, there 
will be no detectible electric fields external to the metallic sheath. 
However, the cable will generate static magnetic fields, which will 
not be screened by the metallic sheath. Curves in the graph 
represent the anticipated magnetic field at 0 m (purple), and 0.5 m 
(black) distance from the seabed. Values are in micro Tesla. At 
the seabed the magnetic field will be ~0.1 uT, and at 0.5 m above 
~1.2 uT.  


Proposed to be secured as a 
condition of the marine license(s).  
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Embedded Mitigation Justification How these Measures will be 
Secured 


 
These are extremely low values and are much lower than any of 
those cited from the published literature on the matter where 
effects may occur on marine life. EMF generated by the cables is 
likely to be ~0.1 µT calculated at the seabed for a cable buried at 
1m deep, which is below the levels which have been observed to 
have impacts upon marine life, including fish and marine 
invertebrates. In addition, the cables will be buried 2-3 m below 
the surface through the subtidal and intertidal zones, which will 
mean that the EMF at the surface will be even less than the 
~0.1 µT shown in the graph. 


Implementation of potential piling methods, timing of piling, piling 
initiation, soft-start, and ramp-up measures within the MMMP. 


An initiation stage and soft starts will be used during the installation of 
pin piles. This involves the implementation of an initial low hammer 
energy with a low number of strikes, followed by lower hammer 
energies at a higher strike rate at the beginning of the piling sequence 
before energy input is ‘ramped up’ (increased) over time to required 
higher levels. 


This measure will minimise the risk of injury to fish, marine 
mammal, and marine turtle species in the immediate vicinity of 
piling activities, allowing individuals to move away from the area 
before noise levels reach a level at which injury may occur.  


Inclusion of low order techniques as a UXO clearance option noting, 
however, that it is not possible to fully commit to this measure at this 
stage. 


Low order techniques are not always possible and are dependent upon 
the individual situations surrounding each UXO. Given that high order 
detonation may be required, the MMMP will also include far-field 
mitigation measures such as bubble curtains as a measure of 
mitigation to reduce the risk of injury from high order UXO clearance, 
where necessary. 


Low order techniques generate less underwater noise than high 
order techniques and therefore present a lower risk to sound-
sensitive receptors such as fish, marine mammals, and marine 
turtles during UXO clearance. 
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Embedded Mitigation Justification How these Measures will be 
Secured 


Development of and adherence to an Environmental Management Plan 
(EMP) that will be prepared and implemented during the construction, 
operational and maintenance and decommissioning phases of the 
Proposed Development. The EMP will include appendices detailing 
actions to minimise Invasive Non-Native Species (INNS) (the INNS 
Management Plan), and a Marine Pollution Contingency Plan (MPCP) 
will be developed which will include planning for accidental spills, 
address all potential contaminant releases and include key emergency 
contact details.  


Measures will be adopted to ensure that the potential for release 
of pollutants from construction, operational and maintenance and 
decommissioning plant is minimised. These will likely include 
designated areas for refuelling where spillages can be easily 
contained, storage of chemicals in secure designated areas in line 
with appropriate regulations and guidelines, double skinning of 
pipes and tanks containing hazardous substances, and storage of 
these substances in impenetrable bunds. All vessels will be 
required to comply with the standards set out in the International 
Convention for the Prevention of Pollution from Ships (MARPOL). 


 


Tertiary Mitigation: Measures Required to meet Legislative Requirements, or Adopted Standard Industry Practice 


Development of and adherence to a MMMP, based on a draft MMMP 
submitted alongside the ES. The MMMP will present appropriate 
mitigation for activities that could potentially lead to injurious effects on 
marine mammals including: piling, UXO clearance and some types of 
geophysical activities. The MMMP will be developed on the basis of the 
most recent published statutory guidance and in consultation with key 
stakeholders. 


  


Piling: for the purpose of developing the MMMP, a mitigation 
zone of 500 m will be applied, following the JNCC (2010a) 
guidance. The Draft MMMP will set out the measures to apply in 
advance of and during piling activity including the use of piling 
methods, timing of piling, Marine Mammal Observers (MMObs), 
Passive Acoustic Monitoring (PAM), and ADD, thereby following 
the latest JNCC guidance (JNCC, 2010a). 


UXO Clearance: Measures including visual and acoustic 
monitoring (MMObs and PAM), the use of an ADD, and soft start 
charges, will be applied to deter animals from the mitigation zone 
as defined by sound modelling for the largest possible UXO 
following the latest JNCC (2010b) guidance. In the case of high 
order UXO clearance the MMMP will also include far-field 
measures such as bubble curtains as a measure of mitigation to 
reduce the risk of injury from high order UXO clearance, where 
necessary. 


Geophysical and Seismic Surveys: Mitigation for injury during 
high resolution geophysical and seismic site-investigation surveys 
using a sub-surface sensor from a conventional vessel will involve 
the use of MMObs and PAM to ensure that the risk of injury over 
the defined mitigation zone is reduced in line with JNCC (2017) 
guidance (500 m). Soft start is not possible for SBP equipment but 
will be applied for other high-resolution surveys where possible. It 
should be noted that some multi-beam surveys in shallow waters 
(<200 m) are not subject to the requirements of mitigation. 


 


Proposed to be secured through a 
condition in the marine licence(s). 
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Embedded Mitigation Justification How these Measures will be 
Secured 


Development of, and adherence to, a Construction Methods Statement 
(CMS). 


This measure will confirm the actual methodology that will be 
employed to construct the Proposed Development, provide details 
on aspects of the methodology not known at the application stage 
and confirm that the methodology falls within the parameters 
assessment in the ES. 


Actions to minimise INNS, including a biosecurity plan to limit spread 
and introduction of INNS. 


These measures will aim to manage and reduce the risk of 
potential introduction and spread of INNS so far as reasonably 
practicable to best protect the biological integrity of the local 
natural environment and communities. 


Development of, and adherence to, an EMP, which will be issued to all 
vessel operators, requiring them to: 


• not deliberately approach marine mammals, marine turtles, and 
basking sharks; 


• keep vessel speed to a minimum; and 


• avoid abrupt changes in course or speed should marine mammals 
approach the vessel to bow-ride. 


To minimise the potential for collision risk, or potential injury to, 
marine mammals and megafauna this code of conduct outlines in 
the EMP will be adhered to at all times.  


An EMP will be issued to all vessel 
operators associated with the 
Proposed Development. Proposed 
to be secured through a condition 
in the marine licence(s). 


Development of, and adherence to, a Decommissioning Plan. The aim of this plan is to adhere to the relevant UK and 
international legislation and guidance in place at the time, with 
decommissioning industry practice applied to reduce the amount 
of long-term disturbance to the environment so far as reasonably 
practicable. 


Proposed to be secured as a 
condition of the marine license(s). 
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1.3.3 Vessel Slowdowns  


As a mitigation measure, it is proposed to keep vessel speed to a minimum. Joy et al. (2019) conducted a 


voluntary commercial vessel slowdown trial through 16 nm of shipping lanes which overlapped with critical 


habitat of at-risk southern resident killer whales Orcinus orca. Disturbance metrics were simplified to a “lost 


foraging time” measure and demonstrated (when compared to baseline sound levels in the region) the 


slowdown trial achieved 22% reduction in ‘potential lost foraging time’ for killer whales (with 40% reductions 


when 100% of vessels were under the 11 knot speed limit). With the exception of Crew Transfer Vessels 


(CTVs), most vessels involved in all phases of development are likely to be travelling considerably slower than 


11 knots. Further, all vessels will be required to adhere to the EMP, which will require them to travel at safe 


speeds at all times, reduce speed if appropriate when a marine mammal is in the vicinity, and not abruptly 


change direction or course (see the embedded mitigation measures outlined in Table 1.3). Findlay et al. (2023), 


showed that a vessel slowdown could also reduce the overall exposure time during which an animal could be 


affected by vessel noise. If a vessel traveling at a speed of 20 knots slows down by 50% (10 knots) it could 


reduce the time during which a marine mammal is exposed to vessel noise above ambient noise (assumed to 


be 90 decibel (dB) re 1 μPa SPL (root mean squared (rms)) by 76% for all frequencies at the closest approach 


distance of 300 m. If a ship even slowed down 30% from 20 knots to 14 knots, it is predicted that its source 


level drops by 10 dB (Findlay et al., 2023). 


With the proposed mitigation measure the impact is predicted to be of local spatial extent, medium-term 


duration, intermittent and reversible (i.e. increased underwater noise only occurs during the vessel presence 


and activities). Similarly, the effect of behavioural disturbance is reversible as receptors are expected to 


recover within days, even hours. It is predicted that the impact will affect the receptor directly. Therefore, the 


magnitude of impact is considered to be low. 


1.3.4 Vessel Collision: Updated Sensitivities and Significance of Effect  


1.3.4.1 Magnitude of the Impact 


The magnitude of the impact has not changed from that presented in Volume 2, Chapter 7: Marine Biodiversity: 


the magnitude of the impact is considered to be low for all IEFs.  


1.3.4.2 Sensitivity of the Receptor  


1.3.4.2.1 Marine Mammal IEFs 


Overall, for both the Proposed Development alone assessment of significant effects and the CEA, all marine 


mammal IEFs are deemed to have some tolerance (largely due to avoidance behaviour), medium 


recoverability and international value. The sensitivity of the receptor is therefore, considered to be high. 


1.3.4.2.2 Marine Turtle IEFs 


Overall, marine turtle IEFs are deemed to have low tolerance, medium recoverability, and international value. 


The sensitivity of the receptor is therefore, considered to be high. 


1.3.4.3 Significance of Effect 


1.3.4.3.1 Marine Mammal and Marine Turtle IEFs 


Overall, the magnitude of impact is deemed to be low, and the sensitivity of the receptor is considered to be 


high. There would be no change to the international value of these species. As per the matrix used to assess 


the significance of effect (Table 7.31 in Volume 2, Chapter 7: Marine Biodiversity), this results in a ‘minor or 


major’ significance of effect. Whilst the effects of this potential impact are irreversible, with mitigation in place, 


this impact is not expected to occur. Therefore, for both the Proposed Development alone assessment of 
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significant effects and the CEA, the effect will be of minor adverse significance, which is not significant in 


Environmental Impact Assessment (EIA) terms.  


1.3.5 10 km cut-off for Impulsive Sound 


The assumptions and limitations of underwater noise modelling (e.g. equal energy rule, reduced sound levels 


near the surface, conservative swim speeds, and use of impulsive sound thresholds at large ranges) are 


considered to lead to an overestimation of ranges. Notably, Hastie et al. (2019) reported that during piling 


operations, there were range dependent changes in signal characteristics with received sound losing its 


impulsive characteristics at ranges of several kilometres, especially beyond 10 km. As such under this 


assumption, TTS is not considered to be a useful predictor of the effects of underwater sound on marine 


mammals and turtles where ranges exceed more than 10 km. Therefore, where this is the case (i.e. piling and 


UXO clearance), for the purposes of this assessment, TTS is not included in the final assessment of 


significance for injury. Ranges for TTS were modelled for completeness for all noise-related impacts and are 


presented in Volume 2, Chapter 7 and in Volume 3, Appendix J: Underwater Noise.  


1.3.6 Updated Evidence for Conclusions of Magnitude of Impact for 
Injury (PTS)from Underwater Noise Generated during Piling 


1.3.6.1 Harbour Porpoise 


The impact (elevated underwater sound during piling) is predicted to be of local spatial extent with respect to 


the ranges over which PTS could occur, medium term duration, intermittent and, although the impact itself is 


reversible (i.e. the elevation in underwater sound only occurs during piling), the effect of PTS is permanent. It 


is predicted that the impact will affect the receptor directly. Without mitigation, PTS could affect a very small 


number of harbour porpoise (less than one animal) which could lead to measurable changes at an individual 


level, but is unlikely to affect the wider population. With primary and tertiary mitigation applied, injury is 


assumed to be entirely mitigated; the PTS threshold for Very High Frequency (VHF) cetacean species is not 


exceeded with the activation of an ADD for 30 minutes. As such the Applicant is confident that the assessment 


presented in Volume 2, Chapter 7: Marine Biodiversity is appropriate: the magnitude is therefore considered 


to be low. 


1.3.6.2 Minke Whale 


The impact (elevated underwater sound during piling) is predicted to be of local spatial extent with respect to 


the ranges over which PTS could occur, medium term duration, intermittent and, although the impact itself is 


reversible (i.e. the elevation in underwater sound only occurs during piling), the effect of PTS is permanent. It 


is predicted that the impact will affect the receptor directly. Without mitigation, PTS could affect a very small 


number of minke whale (less than one animal) which could lead to measurable changes at an individual level, 


but this is unlikely to affect the wider population. With primary and tertiary mitigation applied, injury is assumed 


to be entirely mitigated; the PTS threshold for Low Frequency (LF) cetacean species is not exceeded with the 


activation of an ADD for 30 minutes. As such the Applicant is confident that the assessment presented in 


Volume 2, Chapter 7: Marine Biodiversity is appropriate:  the magnitude is therefore considered to be low. 


1.3.6.3 All other IEFs 


The magnitude of the impact for all other IEFs has not changed from that which was presented in Volume 2, 


Chapter 7: Marine Biodiversity: the magnitude of the impact is considered to be negligible. 
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1.3.7 Temporary Threshold Shift (TTS) Resulting from a High Order 
Detonation (UXO clearance) for both the Proposed Development 
Alone and Cumulatively with other Plans and Projects 


1.3.7.1 Updated Magnitude of Impact 


Adopting a precautionary approach, and with the embedded mitigation adopted, the assessment considered 


the magnitude of a high order detonation. The magnitude of TTS resulting from a high order detonation is 


predicted to be of regional spatial extent, short-term duration, and intermittent throughout the construction 


phase. Both the impact itself (i.e. the increased underwater noise during a detonation event) and effect of TTS 


are reversible. It is predicted that the impact will affect the receptor directly. Taking a precautionary approach, 


for both the Proposed Development alone assessment of significant effects and the CEA, the magnitude is 


therefore considered to be low for all IEFs. This includes marine turtles, as although they were not included in 


the underwater noise modelling for this impact, the magnitude of effect can be extrapolated from that of the 


marine mammal IEFs (as per the reasoning provided for ‘Auditory Injury (PTS)’ in Volume 2, Chapter 7: Marine 


Biodiversity). 


1.3.7.2 Sensitivity of the Receptor 


The sensitivity of the receptor has not changed from that presented in Volume 2, Chapter 7: Marine 


Biodiversity: the sensitivity of the receptor is considered to be low for all IEFs.  


1.3.7.3 Updated Significance of Effect 


For all IEFs, for both the Proposed Development alone assessment of significant effects and the CEA, the 


magnitude of the impact is deemed to be low and the sensitivity of the receptor is considered to be low. As per 


the matrix used to assess the significance of effect (Table 7.31 in Volume 2, Chapter 7: Marine Biodiversity), 


this results in a ‘negligible or minor’ significance of effect. Given that the effects of this impact are reversible 


and are not predicted to affect a significant percentage of the relevant Management Unit (MU) populations, 


only a very minor loss or detrimental alteration to these species at a population level is possible. Taking a 


precautionary approach, it has been concluded that the effect, for both the Proposed Development alone 


assessment of significant effects and the CEA will be of minor adverse significance, which is not significant 


in EIA terms.  


1.3.8 Updated MU for Grey Seal 


The most recent abundance estimates for the relevant grey seal MUs are presented in Table 1.4. Further detail 


on the ecology, abundance, and densities of grey seal is provided in Volume 3, Appendix I: Marine Biodiversity 


Technical Report. The OSPAR Region III population estimate was applied throughout the assessment in 


Volume 2, Chapter 7: Marine Biodiversity when calculating the proportion of grey seals predicted to be 


impacted by activities for the Proposed Development alone assessment of significant impacts and the CEA. 


Table 1.4: Population Estimates for Relevant Grey Seal MUs  


Species Management Unit (MU) Population Estimate in MU  


Grey seal Wales 3,7661 


Northwest England 1,0461 


Northern Ireland 2,1131 


Southwest Scotland 2,1631 


Isle of Man estimate 4002 


East of Ireland 


Southeast of Ireland 


1,7493 


2,3263 


OSPAR Region III 60,7804 
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Species Management Unit (MU) Population Estimate in MU  


1 Population estimate in MU based upon SCOS (2020) using scalars from Russel et al. (2016) 
2 Population Estimate based on Howe (2018)  
3 Population estimates based upon counts from Duck and Morris (2019), using scalars from Russell et al. (2016)  
4 OSPAR Region III Estimate  


 


1.3.9 Permanent Threshold Shift (TTS) resulting from a High Order 
Detonation (UXO Clearance) 


1.3.9.1 Auditory Injury (PTS) 


Magnitude of Impact 


Adopting a precautionary approach, and assuming application of mitigation, the assessment considered the 


magnitude for a high order detonation. The magnitude of impact is predicted to be of local to regional spatial 


extent (depending on species), very short-term duration (for each UXO detonation), and intermittent throughout 


the construction phase. Although the impact itself is reversible (i.e. the elevation in underwater noise only 


occurs during the UXO detonation activity), the effect of PTS on sensitive receptors is permanent. It is predicted 


that the impact will affect the receptor directly. With tertiary mitigation applied (i.e. MMMP), it is anticipated that 


for most species, individuals would be deterred from the ZoI and therefore the risk of PTS would be reduced. 


Adopting a precautionary approach, for all marine mammal IEFs (except harbour porpoise) for both the 


Proposed Development alone assessment of significant effects and the CEA, the magnitude of impact is 


therefore considered to be low.  


The magnitude of impact for harbour porpoise has not changed from how it was presented in Volume 2, 


Chapter 7: Marine Biodiversity: the magnitude of impact is considered to be low. 


Injury ranges to marine turtles due to UXO clearance activities were not presented in the underwater noise 


modelling assessment (Volume 3, Appendix J: Underwater Noise). As per the criteria by Popper et al. (2014), 


insufficient data exist to determine a quantitative guideline value for PTS as a result of UXO clearance 


activities. Instead, the available criteria provide relative terms as “high”, “moderate” or “low” at three distances 


from the source: “near” (i.e. in the tens of metres), “intermediate” (i.e. in the hundreds of metres) or “far” (i.e. 


in the thousands of metres). As such, no assessment of the impact of UXO clearance on the marine turtles 


IEF could be conducted. However, marine turtle populations within the regional marine mammal and marine 


turtle study area are likely to be lower than those of the marine mammal IEFs, and this study area does not 


represent important habitat for reproduction or nesting. Although marine turtles are not as sensitive to 


underwater noise as marine mammals, a precautionary approach has been taken, and a low magnitude of 


impact can be extrapolated from that presented for all marine mammal IEFs (except harbour porpoise) for both 


the Proposed Development alone assessment of significant effects and the CEA.  


Sensitivity of the Receptor 


The sensitivity of the receptors for both the Proposed Development alone assessment of significant effects 


and the CEA has not changed from that which was presented in Volume 2, Chapter 7: Marine Biodiversity: the 


sensitivity of the receptor is considered to be high for all IEFs. 


Updated Significance of Effect 


For all IEFs, for both the Proposed Development alone assessment of significant effects and the CEA, the 


magnitude of the impact is deemed to be low and the sensitivity of the receptor is considered to be high. As 


per the matrix used to assess the significance of effect (Table 7.31 in Volume 2, Chapter 7: Marine 


Biodiversity), this results in a ‘minor or major’ significance of effect. Whilst the effects of this potential impact 


are irreversible, only a small number of animals are predicted to be affected, which is expected to represent 
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only a very minor loss or detrimental alteration to these species at a population level. As such, it has been 


concluded that the effect, for all marine mammal IEFs (except harbour porpoise) for both the Proposed 


Development alone assessment of significant effects and the CEA will be of minor adverse significance, which 


is not significant in EIA terms. 


The significance of the effect for harbour porpoise, for both the Proposed Development alone assessment of 


significant effects and the CEA, has not changed from how it was presented in Volume 2, Chapter 7: Marine 


Biodiversity: minor adverse significance, which is not significant in EIA terms. 


1.3.9.2 Behavioural Disturbance (TTS as a Proxy) 


Magnitude of impact 


Adopting a precautionary approach, and with the embedded mitigation adopted, the assessment considered 


the magnitude of a high order detonation. The magnitude of behavioural disturbance (TTS as a proxy) resulting 


from a high order detonation is predicted to be of regional spatial extent, very short-term duration, and 


intermittent throughout the construction phase. Both the impact itself (i.e. the increased underwater noise 


during a detonation event) and effect of behavioural disturbance (TTS as a proxy) are reversible. It is predicted 


that the impact will affect the receptor directly. Taking  a precautionary approach, the magnitude is therefore 


considered to be low for all IEFs. This includes marine turtles, as although they were not assessed in the 


underwater noise modelling for this impact, the magnitude of effect can be extrapolated from that of the marine 


mammal IEFs (as per the reasoning provided above for ‘Auditory Injury (PTS)’).  


Sensitivity of the Receptor 


The sensitivity of the receptors for both the Proposed Development alone assessment of significant effects 


and the CEA has not changed from how it was presented in Volume 2, Chapter 7: Marine Biodiversity: the 


sensitivity of the receptor is considered to be low for all IEFs. 


Significance of Effect 


For all IEFs, for both the Proposed Development alone assessment of significant effects and the CEA, the 


magnitude of the impact is deemed to be low and the sensitivity of the receptor is considered to be low. As per 


the matrix used to assess the significance of effect (Table 7.31 in Volume 2, Chapter 7: Marine Biodiversity), 


this results in a ‘negligible or minor’ significance of effect. Therefore, taking a precautionary approach, for both 


the Proposed Development alone assessment of significant effects and the CEA will be of minor adverse 


significance, which is not significant in EIA terms (no change to conclusions of significance to that which was 


presented in Volume 2, Chapter 7: Marine Biodiversity). 


1.3.10 Summary of Piling in the MMMP 


An update to the summary of piling for marine mammals and marine turtles has been presented below. 


Updated sentences (key to clarification that TTS was not presented as a threshold for behavioural disturbance) 


are set out in red. 


Piling during the construction phase of the Proposed Development has the potential to result in elevated levels 


of underwater noise that are detectable by marine mammals and megafauna above background levels, and 


which could result in injurious or behavioural effects on the IEFs. A detailed underwater noise modelling 


assessment has been carried out to investigate the potential for injurious a on marine mammal and turtle IEFs 


as a result of impulsive sounds from piling (Volume 3, Appendix J: Underwater Noise). The results of this 


modelling were drawn upon to inform the impact assessment presented in Volume 2, Chapter 7: Marine 


Biodiversity. 


Injury from PTS and TTS were investigated with respect to two metrics over the entire piling sequence from 


hammer initiation to maximum hammer energy (3,000 kJ) based on up to one pile being installed within a 


24 hour period. Peak Sound Pressure Level (SPLpk) was used to determine ranges for instantaneous injury at 
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the highest point over the piling sequence whilst cumulative Sound Exposure Level (SELcum) was modelled to 


estimate the injury range from cumulative exposure as an animal flees the area. The SELcum metric can lead 


to overestimates in effect ranges which means that subsea noise modelling results in a precautionary 


assessment due to the conservative assumptions adopted, namely: 


• maximum hammer energy (3,000 kJ) would be reached at all locations; 


• underwater noise would remain impulsive at all distances, and not transition to a non impulsive 


character; 


• the soft start procedure does not include short pauses in piling which would reduce the noise exposure 


that fleeing animals experience; 


• animals would swim away from the noise source at the onset of activity at a constant rate and in a 


straight line; and 


• time spent at the surface, where sound levels are reduced, was not considered. 


Injury ranges from underwater noise modelling for impact piling are summarised in Table 1.5 and Table 1.6. 


For all species except LF cetaceans, injury (PTS) ranges based on the SPLpk metric were greater (Table 1.5), 


with the greatest distance being 490 m for VHF cetaceans (e.g. harbour porpoise), compared with 20 m for 


SELcum. For LF cetaceans (which includes minke whale), injury ranges based on the SELcum metric were 


greater, at distances up to 1,000 m (compared with 180 m for SPLpk). However, this assumes that an ADD 


would not be deployed, and the use of an ADD would be expected to deter marine mammals and marine turtles 


to distances sufficient to avoid injury. TTS ranges were also greater for SELcum across species, with the 


exception of High Frequency (HF) cetaceans (such as bottlenose dolphin). For these species TTS may be 


experienced out to 69 m at maximum hammer energy (SPLpk) compared to the SELcum threshold of 


170 dB re 1 µPa2s not being exceeded.  


 


Table 1.5: Auditory Injury Ranges Based On The SELcum Metric For Marine Mammals Due To Impact 
Piling Of The Platform Jackets, With And Without The Use Of An ADD (N/E = Threshold 
Not Exceeded) 


Hearing Group Threshold  


(Weighted SEL) 


Range (m) 


Without ADD With 30 mins ADD 


LF PTS – 183 dB re 1 µPa2s 1,000 N/E 


TTS – 168 dB re 1 µPa2s 35,300 31,400 


HF PTS – 185 dB re 1 µPa2s N/E N/E 


TTS – 170 dB re 1 µPa2s N/E N/E 


VHF PTS – 155 dB re 1 µPa2s 20 N/E 


TTS – 140 dB re 1 µPa2s 8,660 5,960 


Phocid Carnivores in Water 
(PCW) (i.e. grey seal 
Halichoerus grypus and 
harbour seal Phoca vitulina) 


PTS – 185 dB re 1 µPa2s N/E N/E 


TTS – 170 dB re 1 µPa2s 3,710 585 


Marine turtles Mortality – 210 dB re 1 µPa2s N/E N/E 
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Table 1.6: Summary Of Peak Pressure (SPLpk) Injury Ranges For Marine Mammals And Marine Turtles 
Due To The Phase Of Impact Piling At Maximum Hammer Energy, And At The First 
Hammer Strike 


Hearing Group Threshold  


(Unweighted Peak) 


Range (m) 


Max Hammer Energy First Hammer Strike 


LF PTS – 219 dB re 1 µPa (pk) 180 45 


TTS – 213 dB re 1 µPa (pk) 184 77 


HF PTS – 230 dB re 1 µPa (pk) 41 17 


TTS – 224 dB re 1 µPa (pk) 69 29 


VHF PTS – 202 dB re 1 µPa (pk) 490 204 


TTS – 196 dB re 1 µPa (pk) 836 349 


PCW PTS – 218 dB re 1 µPa (pk) 118 49 


TTS – 212 dB re 1 µPa (pk) 201 84 


Marine turtles Mortality – 207 dB re 1 µPa (pk) 314 131 


 


There is a possibility that multiple pin piles will need to be installed in a single 24 hour period, in which case 


the potential SELcum injury ranges may be greater than those for single piles, due to the longer period of piling. 


The results for the consecutive piling are shown in Table 1.7. The PTS threshold was not exceeded for any 


marine mammal hearing group after 30 minutes of ADD activation. The highest TTS threshold after 30 minutes 


of ADD activation was 42,800 m for the LF hearing group (minke whale). For marine turtles, the SELcum 


threshold for mortality due to consecutive piling was the same for the single pile scenario described above and 


was not exceeded. 


 


Table 1.7: Marine Mammal And Marine Turtle Injury Ranges For Consecutive Pin Pile Installation 
Based On The SELcum Metric (N/E = Threshold Not Exceeded) 


Hearing Group Threshold  


(Weighted SEL) 


Range (m) 


Without ADD With 30 min ADD 


LF PTS – 183 dB re 1 µPa2s 1,905 N/E 


TTS – 168 dB re 1 µPa2s 46,900 42,800 


HF PTS – 185 dB re 1 µPa2s N/E N/E 


TTS – 170 dB re 1 µPa2s N/E N/E 


VHF PTS – 155 dB re 1 µPa2s 22 N/E 


TTS – 140 dB re 1 µPa2s 11,700 8,960 


PCW PTS – 185 dB re 1 µPa2s N/E N/E 


TTS – 170 dB re 1 µPa2s 6,280 3,050 


Marine turtles Mortality – 210 dB re 1 µPa2s N/E N/E 


 


Overall, underwater noise modelling indicated that the embedded mitigation measure of 30 minutes of ADD 


activation would result in no PTS injury thresholds being exceeded. 
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1.3.11 Updated Mitigation Zone for Piling 


Following JNCC guidelines, the mitigation zone for pre start monitoring has been determined as having a 


minimum radius of 500 m from the source geophysical surveys (JNCC, 2017) and 1 km for UXO clearance 


(JNCC, 2010b). For piling, a 1 km mitigation zone will also be applied as the predicted maximum injury zones 


are greater than 500 m (noting that this is not in line with standard JNCC guideline (JNCC, 2010s)). The extent 


to which the PAM will be able to acoustically record marine mammals will depend on the equipment used and 


the species present. For example, typically PAM can detect harbour porpoise over a maximum range of up to 


approximately 300 m, but this may extend to more than a kilometre for LF cetaceans (e.g. minke whale). 


1.3.12 Updated Marine Mammal Densities  


At the time of writing Volume 2, Chapter 7: Marine Biodiversity, the SCANS-IV (Gilles et al., 2023) and the 


Welsh Marine Mammal Atlas (Evans and Waggitt, 2023) were not available. In early 2024, the cetacean 


densities applied were updated to include those from SCANS-IV. For a precautionary approach, the highest 


densities were used. While grey seal and harbour seal were not included in Evans and Waggitt (2023), 


densities for the cetacean species were available. Maximum densities have been calculated over the Proposed 


Development marine mammal and marine turtle study area and are presented in Table 1.8 alongside the 


densities used in the ES originally. As the maximum densities for all cetaceans used in the ES are higher than 


that of Evans and Waggitt (2023), no updates to use the latter have been undertaken, as the densities used in 


the ES are more precautionary.  


 


Table 1.8: Summary of Marine Mammal Densities used in the ES and those from the Welsh Marine 
Mammal Atlas (Evans and Waggitt, 2023) recommended by NRW 


Species Density used in 
the ES (animals 
per km2) 


Density from 


Evans and Waggitt 
(2023) (animals per 
km2) 


Management Unit 
(MU)7 


Population 
Estimate in MU  


Harbour porpoise 0.0861 to 0.5152 0.1949 Celtic and Irish Sea 62,517 


Bottlenose dolphin 0.01042 to 0.0353 0.0019 Irish Sea 293 


Common dolphin 0.0274 0.00029 Celtic and Greater 
North Seas 


102,656 


Risso’s dolphin 0.03135 0.000089 Celtic and Greater 
North Seas 


12,262 


Minke whale 0.0092 0.00079 Celtic and Greater 
North Seas 


20,118 


Grey seal 0.467 to 4.066 - Wales 3,766 


 NW England 1,046 


 Northern Ireland 2,113 


 SW Scotland 2,163 


 Isle of Man estimate 400 


 East of Ireland 


Southeast of Ireland 


1,7498 


2,3268 


 OSPAR Region III 60,780 


Harbour seal 0.0049 to 0.5936 -  Wales 14 


 NW England 7 


 Northern Ireland 1,406 


 Isle of Man No estimate available 


1 SCANS-III (Hammond et al., 2021) Block F.  
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Species Density used in 
the ES (animals 
per km2) 


Density from 


Evans and Waggitt 
(2023) (animals per 
km2) 


Management Unit 
(MU)7 


Population 
Estimate in MU  


2 SCANS-IV (Gilles at al., 2023) Block CS-E. 
3 High-density coastal area density in outer Cardigan Bay from Lohrengel et al. (2018). 
4 SCANS-IV for adjacent Block CS-D as none observed for Block CS-E. 
5 SCANS-II (Hammond et al., 2013) Block O, as no values for SCANS-III for this species. 
6 Carter et al. (2022) – average and maximum densities calculated to per km2 using absolute mean values for cells 
overlapping with the Proposed Development marine mammal and marine turtle study area. 
7 All population estimates include the Isle of Man unless population estimate is given separately.  
8 Population estimates based upon counts from Duck and Morris (2019), using scalars from Lonergan et al. (2013) for 
harbour seal and Russell et al. (2016) for grey seal. 
9 Evan and Waggitt (2023) Modelled Distributions and Abundance of Cetaceans and Seabirds of Wales and 
Surrounding Waters – Applied to the proposed development marine mammal and marine turtle study area. 


1.3.13 West Hoyle Bank Grey Seal Haul-out Site Assessment  


1.3.13.1 Impact at grey seal haul-out sites due to disturbance and injury due to 
vessel noise or other (non-piling) noise activities 


1.3.13.1.1 Magnitude of Impact 


Increased activity around West Hoyle Bank haul-out site, including an increase in vessel and human activity, 


has the potential to disturb grey seals, particularly during sensitive periods, such as the breeding season and 


moult period. The grey seal moult period is between December and April, and pupping occurs mainly between 


early November and mid-December. 


The West Hoyle Bank haul-out site is located close to Hilbre Island on the east side of the Dee Estuary, 


approximately 5.5 km to the east of the export cable corridor of the Proposed Development, therefore there is 


potential for some disturbance from construction activities. Please see errata note in Table 1.1 that explains 


the different location of the West Hoyle Bank, and West Hoyle Spit. 


There are two main grey seal haul-outs in the NW England MU: one in the Dee Estuary on the Welsh-English 


border (Hilbre Island), and one in South Walney. The August count at Walney Island was 248 in 2019 and 300 


adults in 2020. It has been a pupping site since 2015 and numbers are currently still low (2-10 pups produced 


per year), however data suggest grey seal abundance is steadily increasing (Special Committee on Seals 


(SCOS), 2020). Data are not available for the Dee Estuary haul-out (SCOS, 2020). In North Wales, grey seals 


mainly haul-out around the coast of Anglesey (including the Skerries), near Llandudno (Angel Bay) and the 


Dee Estuary (Hilbre North and West Hoyle Bank). There were 236 unique individuals identified at the Dee 


Estuary haul-out by the Irish and Celtic Sea Database for Grey Seal (EIRPHOT) Photo-ID data showed 


connectivity between the Dee Estuary and the Skerries, with some connectivity with Cardigan Bay and Skomer 


(Langley et al., 2018).  


Carter et al., (2022) present at-sea distribution of grey seal around the UK and Ireland. The paper demonstrates 


areas of high at-sea usage for grey seals around Liverpool Bay, the east coast of Ireland, and to the Northwest 


of the Isle of Man. Distribution and predicted number of grey seal in the Proposed Development marine 


mammal and marine turtle study area are illustrated in Figure 1.1, which shows areas of high grey seal at-sea 


density in the inshore areas of Liverpool Bay, with a peak of more than 100 animals per 25 km2 around East 


Hoyle Spit and moderate densities (>5 to 10 animals per 25 km2) further out from Liverpool Bay and to the 


Southwest of the Isle of Man (Carter et al., 2022). These at-sea distribution maps improve on those in Carter 


et al., (2020) and have increased potential for ecological insights at regional and population wide scales. Carter 


et al., (2020) identified finer scale seasonal movements, with seals transitioning between sites within the Irish 


Sea, but not leaving Wales. 
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Figure 1.1: Grey Seal Usage at Sea In The Vicinity Of The Eni Development Area (Carter et al, 2022) 
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Based on the data available, and the absence of localised movement data for the Dee Estuary, it is difficult to 


conclude the level of connectivity between the Eni Development Area and the haul-out sites located in the Dee 


Estuary. However, the information available does show connectivity between the Dee Estuary and the 


Skerries, and some connectivity with Cardigan Bay and Skomer (Langley et al., 2018) and areas of high at-


sea usage for grey seals around Liverpool Bay, the East coast of Ireland, and to the Northwest of the Isle of 


Man (Figure 1.1).  


Grey seals typically live between 20 to 30 years with gestation lasting between 10 to 11 months (SCOS, 2015; 


SCOS, 2018), thus the duration of vessel presence (albeit intermittent) could potentially overlap with up to two 


breeding cycles. Considering the above, the duration of the effect in the context of the life cycle of grey seal is 


classified as medium term. 


Barrier effects 


The potential for barrier effects (i.e. the ability to move between key areas such as haul-out sites and foraging 


areas offshore) was considered for both concurrent and single piling scenarios. The level at which a 


measurable response is predicted to occur in seal species is at a maximum received sound level of 


145 dB re 1 µPa2s SELss (= 155 dB re 1 μPa SPLrms) (Whyte et al., 2020). Animals exposed to lower sound 


levels are likely to experience mild disruptions of normal behaviours but prolonged or sustained behavioural 


effects, including displacement, are unlikely to occur (Southall et al., 2021).  


With respect to the above, it was considered that grey seals from the West Hoyle haul-out site could experience 


very mild disturbance but that this would be unlikely to lead to barrier effects, (i.e. preventing animals from 


using the foraging grounds in waters along the coast) as animals are unlikely to be excluded from the coastal 


areas. Figure 7.11 of in Volume 2, Chapter 7: Marine Biodiversity shows that sound levels overlapping with 


the haul-out site are likely to be within the range of 125 to 135 dB re 1 µPa2s SELss, with the closest 


145 dB re 1 µPa2s SELsscontour lying several kilometres away. Furthermore, grey seal has a large foraging 


range (up 448 km reported in Carter et al., 2022) and could therefore move to alternative foraging grounds 


during vessel activity. In addition, there may be an energetic cost associated with longer foraging trips and 


alternative habitat may be sub-optimal in terms of abundance of key prey species. 


The impact is predicted to be of local spatial extent, medium-term duration, intermittent and reversible (i.e. the 


elevation in underwater sound only occurs during the activities). Similarly, the effect of behavioural disturbance 


is reversible as receptors are expected to recover within hours/days. It is predicted that the impact will affect 


the receptor directly. The magnitude is therefore considered to be low. 


1.3.13.1.2 Sensitivity of the Receptor 


Grey seals may become disturbed from haul-out sites due to the presence of vessels, which, if occurring in 


the breeding season, can result in the abandonment of pups. Due to this, grey seals are considered to be 


sensitive to vessel disturbance at haul-out sites, particularly if that occurs within the breeding season. 


The response of grey seals to disturbance at haul-out sites can range from increased alertness to moving into 


the water (Wilson, 2014). The potential impact on pupping groups can include temporary or permanent pup 


separation, disruption of suckling, energetic costs and energetic deficit to pups, physiological stress and 


sometimes an enforced move to a distant or suboptimal habitat. Potential impacts on moulting groups can 


include energy loss and stress, while impacts on other haul-out groups can cause loss of resting and digestion 


time and stress (Wilson, 2014). The potential impacts will be determined by the response of the seals, the 


duration and proximity of the disturbance to the seals.  


Studies on grey seals found that, mothers respond by moving into the water more due to boat speed than as 


a result of the distance, although movement into the water was generally observed to occur at distances of 


between 20 and 70 m, with no detectable disturbance at 150 m (Wilson, 2014; Strong and Morris, 2010). 


However, both grey and harbour seals have also been reported to move into the water when vessels are at a 


distance of approximately 200 to 300 m (Wilson, 2014).  
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Further studies on the effects of vessel disturbance on harbour seals when they are hauled out, suggest that 


even with repeated disturbance events that are severe enough to cause individuals to flee into the water, the 


likelihood of harbour seals moving to a different haul-out site would not increase. Furthermore, this appeared 


to have little effect on their movements and foraging behaviour (Paterson et al., 2019). A study of the reactions 


of harbour seal from cruise ships found that, if a cruise ship was less than 100 m from a harbour seal haul-out 


site, individuals were 25 times more likely to flee into the water than if the cruise ship was at a distance of 


500 m from the haul-out site (Jansen et al., 2010). At distances of less than 100 m, 89% of individuals would 


flee into the water, at 300 m this would fall to 44% of individuals, and at 500 m, only 6% of individuals would 


flee into the water (Jansen et al., 2010). Beyond 600 m, there was no discernible effect on the behaviour of 


harbour seal. Therefore, it is considered that, for grey seal, vessels travelling within 300 m of a haul-out site, 


a grey seal may flee into water, but significant disturbance would be expected at a distance of less than 150 m.  


The sensitivity of grey seal to disturbance from seal haul-out sites is therefore low, and as a very precautionary 


approach, it is proposed that sensitivity during the breeding season and annual moult could be slightly higher 


and has therefore been considered as medium in this assessment. 


1.3.13.1.3 Significance of Effect 


Overall, for grey seal at the West Hoyle Bank, the magnitude of the impact is deemed to be low, and the 


sensitivity of the receptor is considered to be low to medium. The significance of effect will therefore be minor 


adverse, which is not significant in EIA terms.  


1.3.14 Injury, Disturbance, and Displacement from Vessel Activity and 
other Noise Producing Activities 


The impact of vessel use during the construction, operation and maintenance, and decommissioning phases 


of the Proposed Development have the potential to cause injury, behavioural disturbance, and associated 


displacement of marine mammals. Noise producing activities (e.g., seabed preparation, drilling, and rock 


placement over the cables) could additionally result in disturbances to marine mammals within the 


development area. 


The impacts from elevated underwater noise due to vessel use and other activities is based on a vessel and/or 


activity basis, considering the maximum injury/disturbance range as assessed in Volume 3, Appendix J: 


Underwater Noise). However, several activities could be potentially occurring at the same time and therefore 


ranges of effects may extend from several vessels/locations where the activity is carried out and potentially 


overlap. 


1.3.14.1 Construction Phase 


1.3.14.1.1 Magnitude of Impact 


Auditory Injury  


All Species 


During the construction phase of the Proposed Development, the increased levels of vessel activity will 


contribute to total underwater noise levels. The MDS for construction activities is up to a total of 236 


construction vessels round trips. These include heavy lift vessels, tug/anchor handlers, survey vessels, cable 


lay and installation vessels, and support vessels. While this will result in an increase in vessel presence, 


movement will be limited to within the Eni Development Area and are likely to follow existing shipping routes 


while travelling to and from ports. These routes have been long established during existing Eni operations 


within Liverpool Bay The MDS also accounts for other noise producing activities in the construction phase, 


such cable laying, cable trenching/cutting, and the use of jack-up rigs.  
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Whilst this will lead to an uplift in vessel activity, the movements will be limited to within the Eni Development 


Area and are likely to follow existing shipping routes to/from the ports. Currently, approximately 54 vessels per 


day in total pass through the Eni Study Area. Vessel traffic activity shows a seasonal trend that peaks over 


spring and summer months (March to August) and decreases in the autumn and winter months (September 


to February). The difference in vessels counts can be attributed largely to recreational activity in the summer 


months, while passenger and wind farm vessels were also more frequent over the summer. Most vessels 


crossing the Eni Study Area are commercial cargo and tanker vessels. Commercial traffic is largely 


concentrated at the Queen’s Channel, which serves as the main access route to the ports within the River 


Mersey including Liverpool and the Manchester Ship Canal, the Liverpool Bay Traffic Separation Scheme 


(TSS) which channels the traffic to the North and South of the proposed location of the Douglas platform, as 


well as the various wind farms in the area and their associated vessel routes. Main vessel routes used by 


cargo vessels, tankers and passenger vessels heading to Ireland also form high density routes towards the 


Northwest of the study area. It was noted during consultation that the Port of Liverpool carries out frequent 


maintenance dredging the Queen’s Channel, further contributing to this high-density area. Any vessel 


movements are likely to follow existing shipping routes to and from the ports. 


The main drivers influencing the magnitude of the impact are vessel type, speed and ambient sound levels 


(Wilson et al., 2007). Baseline levels of vessel traffic in the Eastern Irish Sea are already high, largely due to 


ferry routes. For example, in 2019, there were 1,912 commercial ferry crossings between Liverpool or 


Heysham and the Isle of Man, 1,696 crossings between Liverpool and Belfast, 1,087 between Heysham and 


Warrenpoint (Northern Ireland), and 604 crossings between Heysham and Dublin (Energie Baden-


Württemberg (EnBW) and British Petroleum (BP), 2023). Vessels and construction activities will be temporary 


and transitory, as opposed to permanent and fixed. In this respect, vessel and construction activity noise is 


unlikely to differ significantly to that of vessel traffic already present in the area. 


Other sound-generating activities will include burial of up to 126.04 km of subsea power cables via trenching 


and ploughing.   


A detailed underwater noise modelling assessment has been carried out to investigate the potential for 


injurious effects due to increase underwater noise (non-impulsive sound), using the latest criteria (see Volume 


3, Appendix J: Underwater Noise). A conservative assumption has been made that all individuals will respond 


to increased vessel noise. The exposure metrics for different species and flee speeds were employed. In 


reality, the distance over which effects may occur will, however, vary according to the species, the ambient 


sound levels, hearing ability, and behavioural response differences. 


The underwater noise modelling results indicate that the threshold for PTS was not exceeded for any species 


for all vessels and activities. The threshold for TTS was also not exceeded for all species except harbour 


porpoise (in the VHF hearing group) (Table 1.9). Therefore, there is a negligible risk of PTS occurring to marine 


mammals as a result of elevated underwater sound due to vessel use, and cable laying, trenching, and jack-


up rig activities. These activities were not modelled for marine turtles. However, given that thresholds were not 


exceeded for all marine mammal hearing groups (except TTS for VHF), the same result has been extrapolated 


for marine turtles.  
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Table 1.9: Estimated PTS And TTS Ranges (m) From Different Vessel Types And Activities For The 
Marine Mammal Hearing Groups (N/E = Threshold Not Exceeded) 


Noise Source Range (m) 


LF HF VHF PCW 


PTS TTS PTS TTS PTS TTS PTS TTS 


Vessels 


Anchor handling 
vessel 


N/E N/E N/E N/E N/E 700 N/E N/E 


Main installation 
vessel, construction 
vessel  


N/E N/E N/E N/E N/E 1,440 N/E N/E 


Survey vessel, crew 
transfer vessels, and 
support vessels 


N/E N/E N/E N/E N/E 6,740 N/E N/E 


Miscellaneous small 
vessel (e.g. tugs, 
vessels carrying 
Remotely Operated 
Vehicles (ROVs), 
dive boats, guard 
vessels) 


N/E N/E N/E N/E N/E 700 N/E N/E 


Activities 


Cable 
trenching/cutting 


N/E N/E N/E N/E N/E 5,000 N/E N/E 


Cable laying N/E N/E N/E N/E N/E 1,440 N/E N/E 


Jack-up rig N/E N/E N/E N/E N/E N/E N/E N/E 


 


Overall, for all IEFs, the likelihood of auditory injury is extremely low, and the maximum duration of the 


construction phase is up to two years. Therefore, this impact is predicted to be of limited spatial extent, medium 


term duration, intermittent and, although the impact itself is reversible (i.e. the elevation in underwater noise 


only occurs during the activities), the effect of PTS is permanent. It is predicted that the impact will affect the 


receptor directly. Since the PTS threshold was not predicted to be exceeded for any activities or hearing 


groups, the magnitude of impact is considered to be negligible (no change to conclusion to that which was 


presented in Volume 2, Chapter 7: Marine Biodiversity). 


Behavioural Disturbance 


All Species 


Behavioural disturbance is only likely to occur if vessel sound and activities exceed the background ambient 


noise levels. As discussed above for auditory injury, vessel traffic within the Eni Development Area is already 


high, indicating high background ambient noise levels.  


As above for auditory injury, a detailed underwater noise modelling assessment has been carried out to 


investigate the potential for behavioural disturbance due to increase underwater noise (non-impulsive sound), 


using the latest criteria (see Volume 3, Appendix J: Underwater Noise. A conservative assumption has been 


made that all individuals will respond to increased vessel noise. The exposure metrics for different species and 


flee speeds were employed. In reality, the distance over which effects may occur will, however, vary according 


to the species, the ambient sound levels, hearing ability, and behavioural response differences. It should be 


borne in mind that there is a considerable degree of uncertainty and variability in the onset of disturbance and 


therefore any disturbance ranges should be treated as potentially over precautionary. 
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Based on the results of the underwater noise modelling, the estimated behavioural disturbance ranges for all 


hearing groups are presented in Table 1.10. The greatest behavioural disturbance range was from survey 


vessels, crew transfer vessels, and support vessels, with an estimated range of 20 km. Disturbance ranges for 


other vessels and activities varied from 6.3 to 16 km, with the threshold of disturbance not exceeded for jack-


up rig activities. 


Table 1.10: Estimated Behavioural Disturbance Ranges (km) From Different Vessel Types And 
Activities For All Marine Mammal Hearing Groups (N/E = Threshold Not Exceeded) 


Noise Source Disturbance Range (km) 


Vessels  


Anchor handling vessel 6.3 


Main installation vessel, construction vessel  7.5 


Survey vessel, crew transfer vessels, and support vessels 20 


Miscellaneous small vessel (e.g. tugs, dive boats, guard vessels) 6.3 


Activities  


Cable trenching/cutting 16 


Cable laying 7.5 


Jack-up rig N/E 


 


With impulsive sound sources, there is an understanding of the difference between strong and mild 


disturbance, whereas for non-impulsive (continuous) sound sources, there is only a single available threshold 


(120 dB re 1 μPa (rms)) (NMFS, 2005). This threshold has been classed as the distance beyond which no 


animals would be disturbed. Given that ranges for disturbance for vessels are presented up to the 


120 dB re 1 μPa (rms) threshold, and there is no distinction between mild and strong disturbance, it can be 


assumed that not all animals found within those ranges presented within Table 1.10 would be disturbed. There 


is also likely to be a proportional response (i.e. not all animals will be disturbed to the same extent), although 


there is no dose-response curve available to apply in the context of non-impulsive sound sources. Individual 


life history and context will also influence the likelihood of an individual to exhibit an aversive response to noise. 


These impacts will not be continuous over the construction phase, instead carried out over a shorter number 


of days within the period. Therefore, given the limited quantitative information available, as described above, 


any simplified calculation would likely lead to an unrealistic overestimation of the number of animals likely to 


be disturbed. As such, this value has not been quantified. 


The impact is predicted to be of local spatial extent, medium-term duration, intermittent and reversible (i.e. 


increased underwater noise only occurs during the vessel presence and activities). Similarly, the effect of 


behavioural disturbance is reversible as receptors are expected to recover within days, even hours. It is 


predicted that the impact will affect the receptor directly. Therefore, the magnitude of impact is considered to 


be low (no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


1.3.14.1.2 Sensitivity of Receptor 


Increased vessel movements during the construction phase of the Proposed Development have the potential 


to result in a range of effects on marine mammals and marine turtles including injury due to elevated 


underwater noise, avoidance behaviour or displacement, and masking of vocalisations or changes in 


vocalisation rate. 
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Auditory Injury  


All Species 


The sensitivity of all marine mammal and marine turtle IEFs to auditory injury from underwater noise has been 


described in Volume 2, Chapter 7: Marine Biodiversity and is not repeated here in full detail. Overall, all marine 


mammal and marine turtle IEFs are deemed to have limited tolerance to PTS, high vulnerability, low 


recoverability, and international value. The sensitivity of these receptors to auditory injury is therefore 


considered to be high (no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine 


Biodiversity). 


Since TTS is reversible, all marine mammal and marine turtle IEFs are assessed as having high tolerance, 


medium vulnerability, high recoverability, and international value. The sensitivity of these receptors to TTS is 


therefore considered to be low (no change to conclusion to that which was presented in Volume 2, Chapter 7: 


Marine Biodiversity).  


Behavioural Disturbance 


The sensitivity of all marine mammal and marine turtle IEFs to auditory injury from underwater noise has been 


described in Volume 2, Chapter 7: Marine Biodiversity and is not repeated here in full detail.  


Marine Mammal IEFs 


Vessel movements involved in the construction phase, however, are unlikely to result in barrier effects to 


migration for these receptors as disturbance ranges will likely constitute a small area in the context of the wider 


available habitat in the Irish Sea. Overall, the marine mammal IEFs are deemed to have some tolerance to 


behavioural disturbance, medium vulnerability, high recoverability and international value. The sensitivity of 


these receptors to behavioural disturbance is therefore considered to be medium (no change to conclusion to 


that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Marine Turtle IEFs 


Given existing baseline levels of traffic within Liverpool Bay, vessels involved in the construction phase are 


unlikely to increase the risk of disturbance and therefore it is expected that marine turtles could tolerate the 


effects of disturbance without any impact on reproduction and survival rates and would return to previous 


activities once the impact had ceased. Overall, marine turtles are deemed to be of low vulnerability, high 


tolerance, high recoverability and international value. The sensitivity of these receptors to behavioural 


disturbance is therefore considered to be low (no change to conclusion to that which was presented in Volume 


2, Chapter 7: Marine Biodiversity). 


1.3.14.1.3 Significance of Effect 


Auditory Injury  


All Species 


Overall, the magnitude of the impact is deemed to be negligible, and the sensitivity of the receptor is considered 


to be high. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms 


(no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Behavioural Disturbance 


Marine Mammal IEFs 


Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptor is considered to 


be medium. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms. 
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Marine Turtle IEF 


Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptor is considered to 


be low. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms (no 


change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


1.3.14.2 Operation and Maintenance Phase 


1.3.14.2.1 Magnitude of Impact 


The size and sound outputs from vessels during the operation and maintenance phase will be similar to those 


used in the construction phase and therefore will result in a similar spatial MDS. 


Auditory Injury  


Vessel traffic associated with operation and maintenance activities will result in up to 750 return trips by vessels 


to and from the Eni Development Area over the 25-year lifetime of the Proposed Development. Over a 25-year 


period this equates to just 2.5 vessel return trips per month. Vessel presence within the Eni Development Area 


at any one time will be lower during the operation and maintenance than in the construction phase, but will be 


of a longer duration, over the whole 25-year lifetime of the Proposed Development.  


An overview of potential impacts from elevated underwater noise due to vessel use and other activities are 


described above for the construction phase and have not been reiterated here. The impact is predicted to be 


of limited spatial extent, long term duration, intermittent, and although the impact itself is reversible (i.e. the 


elevation in underwater noise only occurs during the activities), the effect of PTS (if it were to occur) is 


permanent. It is predicted that the impact will affect the receptor directly. Since the PTS threshold was not 


predicted to be exceeded for any activities or species, the magnitude of impact is considered to be negligible 


(no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Behavioural Disturbance 


Vessel activities within the operation and maintenance phase include cable maintenance. An overview of 


potential impacts from elevated underwater noise due to vessel use and other activities are described above 


for the construction phase and have not been reiterated here. The impact is predicted to be of local spatial 


extent, long-term duration, intermittent and reversible (i.e. the elevation in underwater noise only occurs during 


the activities). Similarly, the effects of behavioural disturbance are reversible as receptors are expected to 


recover within hours/days. It is predicted that the impact will affect the receptor directly. The magnitude is 


therefore considered to be low (no change to conclusion to that which was presented in Volume 2, Chapter 7: 


Marine Biodiversity). 


1.3.14.2.2 Sensitivity of Receptor 


Auditory Injury  


All Species 


The sensitivity of all marine mammal and marine turtle IEFs to auditory injury from underwater noise has been 


described previously for piling in Volume 2, Chapter 7: Marine Biodiversity and is not repeated here. The 


sensitivity of marine mammal and marine turtle IEFs during the operations and maintenance phase is not 


expected to differ from the construction phase. Overall, all marine mammal and marine turtle IEFs are deemed 


to have limited tolerance to auditory injury, high vulnerability, low recoverability, and international value. The 


sensitivity of these receptors to auditory injury is therefore considered to be high (no change to conclusion to 


that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Since TTS is reversible, all marine mammal and marine turtle IEFs are assessed as having high tolerance, 


medium vulnerability, high recoverability, and international value. The sensitivity of these receptors to TTS is 
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therefore considered to be low (no change to conclusion to that which was presented in Volume 2, Chapter 7: 


Marine Biodiversity).  


Behavioural Disturbance 


Marine Mammal IEFs 


The sensitivity of marine mammals during the operations and maintenance phase is not expected to differ from 


the construction phase. The sensitivity of marine mammals to behavioural disturbance as a result of this impact 


is as described above for the construction phase. All marine mammals are deemed to have some tolerance to 


behavioural disturbance, medium vulnerability, high recoverability, and international value. The sensitivity of 


these receptors to behavioural disturbance is therefore considered to be medium (no change to conclusion to 


that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Marine Turtle IEFs 


The sensitivity of marine turtles during the operations and maintenance phase is not expected to differ from 


the construction phase. The sensitivity of marine turtles to behavioural disturbance as a result of this impact is 


as described above for the construction phase. All marine turtles are deemed to be of low vulnerability, high 


tolerance, high recoverability, and international value. The sensitivity of these receptors to behavioural 


disturbance is therefore considered to be low (no change to conclusion to that which was presented in Volume 


2, Chapter 7: Marine Biodiversity). 


1.3.14.2.3 Significance of Effect 


Auditory Injury  


All Species 


Overall, the magnitude of the impact is deemed to be negligible, and the sensitivity of the receptor is considered 


to be high. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms 


(no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Behavioural Disturbance 


Marine Mammal IEFs 


Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptor is considered to 


be medium. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms 


(no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Marine Turtle IEF 


Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptor is considered to 


be low. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms (no 


change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


1.3.14.3 Decommissioning Phase 


1.3.14.3.1 Magnitude of Impact 


Auditory Injury  


Vessel traffic associated with decommissioning activities will result in up to 128 return trips by vessels to and 


from the Eni Development Area. Vessel presence within the Eni Development Area during the 


decommissioning will be equal to or lower than that of the construction phase at any one time.  
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An overview of potential impacts from elevated underwater noise due to vessel use and other activities are 


described above for the construction phase and have not been reiterated here. The impact is predicted to be 


of limited spatial extent, long term duration, intermittent, and although the impact itself is reversible (i.e. the 


elevation in underwater noise only occurs during the activities), the effect of PTS (if it were to occur) is 


permanent. It is predicted that the impact will affect the receptor directly. Since the PTS threshold was not 


predicted to be exceeded for any activities or species, the magnitude of impact is considered to be negligible 


(no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Behavioural Disturbance 


Vessel activities within the decommissioning phase include cable and foundation removal. An overview of 


potential impacts from elevated underwater noise due to vessel use and other activities are described above 


for the construction phase and have not been reiterated here. The impact is predicted to be of local spatial 


extent, long-term duration, intermittent and reversible (i.e. the elevation in underwater noise only occurs during 


the activities). Similarly, the effects of behavioural disturbance are reversible as receptors are expected to 


recover within hours/days. It is predicted that the impact will affect the receptor directly. The magnitude is 


therefore considered to be low (no change to conclusion to that which was presented in Volume 2, Chapter 7: 


Marine Biodiversity). 


1.3.14.3.2 Sensitivity of Receptor 


Auditory Injury  


All Species 


The sensitivity of all marine mammal and marine turtle IEFs to auditory injury from underwater noise has been 


described previously for piling in Volume 2, Chapter 7: Marine Biodiversity and is not repeated here. The 


sensitivity of marine mammal and marine turtle IEFs during the decommissioning phase is not expected to 


differ from the construction phase. Overall, all marine mammal and marine turtle IEFs are deemed to have 


limited tolerance to auditory injury, high vulnerability, low recoverability, and international value. The sensitivity 


of these receptors to auditory injury is therefore considered to be high (no change to conclusion to that which 


was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Since TTS is reversible, all marine mammal and marine turtle IEFs are assessed as having high tolerance, 


medium vulnerability, high recoverability, and international value. The sensitivity of these receptors to TTS is 


therefore considered to be low (no change to conclusion to that which was presented in Volume 2, Chapter 7: 


Marine Biodiversity).  


Behavioural Disturbance 


Marine Mammal IEFs 


The sensitivity of marine mammals during the decommissioning phase is not expected to differ from the 


construction phase. The sensitivity of marine mammals to behavioural disturbance as a result of this impact is 


as described above for the construction phase. All marine mammals are deemed to have some tolerance to 


behavioural disturbance, medium vulnerability, high recoverability, and international value. The sensitivity of 


these receptors to behavioural disturbance is therefore considered to be medium (no change to conclusion to 


that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Marine Turtle IEFs 


The sensitivity of marine turtles during the decommissioning phase is not expected to differ from the 


construction phase. The sensitivity of marine turtles to behavioural disturbance as a result of this impact is as 


described above for the construction phase. All marine turtles are deemed to be of low vulnerability, high 


tolerance, high recoverability, and international value. The sensitivity of these receptors to behavioural 
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disturbance is therefore considered to be low (no change to conclusion to that which was presented in Volume 


2, Chapter 7: Marine Biodiversity). 


1.3.14.3.3 Significance of Effect 


Auditory Injury  


All Species 


Overall, the magnitude of the impact is deemed to be negligible, and the sensitivity of the receptor is considered 


to be high. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms 


(no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Behavioural Disturbance 


Marine Mammal IEFs 


Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptor is considered to 


be medium. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms 


(no change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


Marine Turtle IEF 


Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptor is considered to 


be low. Therefore, the effect will be of minor adverse significance, which is not significant in EIA terms (no 


change to conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity). 


1.3.15 Cumulative Injury, Disturbance, and Displacement from Vessel 
Activity and other Noise Producing Activities 


1.3.15.1 Operation and Maintenance and Decommissioning Phases 


1.3.15.1.1 Magnitude of Impact 


All Species 


There is potential for cumulative impacts with one Tier 1 project in both the operation and maintenance and 


decommissioning phases of the Proposed Development: Awel y Môr Offshore Wind Farm (OWF). It should be 


noted that the operation and maintenance phase of Awel y Môr OWF is expected to be between 2030 and 


2055, therefore it will still be in operation after cessation of the decommissioning phase of the Proposed 


Development. The MDS for Awel y Môr OWF includes up to 1,232 vessel return trips annually over the 25-


year operation and maintenance phase (30,800 total) (RWE Renewables UK, 2021). Only two jack-up vessels 


and two service operation vessels would be on site at any one time (RWE Renewables UK, 2022). In addition, 


the MDS for the Proposed Development assumes that there will be up to 750 and 128 vessel round trips over 


the operation and maintenance and decommissioning phases, respectively. 


As in the construction phase, there may be a noticeable increase in vessel activity from the baseline. Although, 


it should be noted that the assessments are based on the MDSs and the number of vessels present at 


respective projects at any given time is likely to be lower. In addition, vessel movements will be confined to 


their respective construction areas and will follow existing shipping routes to and from ports. Therefore, it would 


not be realistic to present a sum of all vessels anticipated within the Proposed Development and Awel y Môr 


OWF. Introduction of vessels during operations and maintenance and decommissioning phases of the projects 


will not be a novel impact for marine mammals and marine turtles in the vicinity, and animals, therefore, are 


anticipated to demonstrate some degree of tolerance to this impact.  
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As for the construction phase, vessel movements at the Mostyn Energy Park Extension are not expected to 


cause injury, disturbance or displacement of marine mammals. The cumulative number of vessels at any given 


time is expected to be lower for the operations and maintenance phase compared to the construction phase. 


Therefore, the magnitude of the impact and associated effect (disturbance) as a result of elevated underwater 


sound due to vessel use and other activities, for all marine mammal receptors, is expected to be less than that 


assessed for the construction phase. However, considering that the duration of the impact will be longer a 


precautionary approach has been taken in assessing the magnitude. 


The cumulative impact is predicted to be of local spatial extent, long-term duration (temporally over the 


operation and maintenance and decommissioning phase, but not in terms of individual vessel 


movements/activities), intermittent (in terms of vessel movements/activities) and both the impact itself 


(increased underwater noise) and effect of behavioural disturbance are reversible. It is predicted that the 


impact will affect the receptor directly. The magnitude is therefore, considered to be low (no change to 


conclusion to that which was presented in Volume 2, Chapter 7: Marine Biodiversity)).  


1.3.16 Further Evidence for Tolerance to Vessel Presence   


The word ‘habituation’ has been updated to ‘tolerance’ as a more appropriate word for this given circumstance. 


Despite there being multiple studies that show no evidence of increasing tolerance to vessel presence/noise 


(Wisniewska et al., 2018; Pirotta et al 2015; Dyndo et al., 2015; Oakley et al., 2017; Marley et al., 2017) there 


are also studies that show tolerance to boat noise, as detailed in the following paragraphs. 


Hastie et al. (2021) demonstrated how foraging context is important when interpreting avoidance behaviour in 


grey seals and should be considered when predicting the effects of anthropogenic activities. Avoidance rates 


appeared to depend on the perceived risk (e.g. silence, pile driving sound, operational sound from tidal 


turbines) versus the quality of the prey patch Hastie et al. (2021). Therefore, it must be highlighted that sound 


exposure in different prey patch qualities may result in markedly different avoidance behaviour and should be 


considered when predicting impacts in EIAs. Given the existing levels of vessel activity in the Eni Development 


Area, it is expected that marine mammals and turtles could tolerate the effects of disturbance without any 


impact on reproduction and survival rates and would return to previous activities once the impact had ceased. 


There is indication of tolerance to boat traffic (and anthropogenic sounds and activities in general) and so a 


slight increase from the existing levels of traffic in the vicinity of the Eni Development Area may not necessarily 


result in high levels of disturbance (Vella et al., 2001). Whilst it cannot be assumed that tolerance to a stressor 


is evidence of absence of detrimental consequences for targeted animals (e.g. physiological responses are 


not easily detectable in free-ranging wild animals), there is evidence of animals (from multiple species) 


remaining in areas of high vessel traffic. For example, high co-occurrence between grey seal/harbour seal and 


shipping traffic within 50 km of the coastline near to haul-out sites were shown in a national scale assessment 


of seals and shipping in the UK (Jones et al., 2017). Thompson et al. (2011) (Scottish Natural Heritage (SNH) 


commissioned report) undertook a modelling study which predicted that increased vessel movements 


associated with offshore wind development in the Moray Firth would not have an adverse effect on the local 


population of bottlenose dolphin (although, like Benhemma-Le Gall et al. (2021), it did note that foraging may 


be disrupted by disturbance from vessels). 


Owen et al. (2024) studied the long-term presence of harbour porpoises during the rerouting of the major 


shipping lane, through the Kattegat into the Baltic Sea. Despite changes observed in vessel traffic and sound 


levels, no significant changes were found in monthly presence or foraging behaviour. Presence and foraging 


behaviour remained the same in areas of increased underwater sound and increased vessel traffic and there 


was no increase in presence in areas where the vessel traffic/sound levels had decreased, suggesting that the 


harbour porpoises had not moved to quieter areas. The study suggested harbour porpoise have preferred 


habitat that they continued to use, even when faced with sudden changes in vessel traffic and noise levels. 


Owen et al. (2024) demonstrated no detected change in monthly presence of foraging behaviour as a result 


of the shift in shipping lane location. 
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• There is insufficient justification and insufficient quantification of the effects of vessel 
noise and geophysical / seismic surveys to be able to agree with an overall magnitude 
of low.  

Applicant response: For vessels and geophysical surveys, please refer to the Technical Note-Marine 

Mammals MBTN03 in Table 1.1, and Section 1.3.14, Injury, Disturbance, and Displacement from 

Vessel Activity and other Noise Producing Activities - further text has been provided on quantifying the 

impact of Injury, Disturbance, and Displacement from Vessel Activity and other Noise Producing Activities, 

and the Technical Note-RIAA MBTN04 in Table 1.1, and Section 1.4.3 Underwater Noise Impacts 

during the Operation and Maintenance Phase. 

 

• The adopted screening distance of 20 km for vessel noise, 13 km for geophysical and 
seismic surveys, and the Liverpool Bay area for vessel collision for the purposes of the 
cumulative assessment is not considered to be appropriate.  

Applicant response: For screening distances, please refer to the Technical Note-Marine Mammals 

MBTN03 in Table 1.1 and the Technical Note-RIAA MBTN04 in Table 1.1. 

 

• There is inadequate justification for the conclusion that the effects on marine mammal 
receptors are not anticipated to interact in such a way as to result in combined effects 
of greater significance than the assessments presented for each individual phase or 
when considered in conjunction with other topics addressed in the ES.  

Applicant response: For inter-related effects, please see Volume 2, Chapter 14 of the ES for the 

Interrelated Effects assessment. 

 

Question 26. General Comments relating to Climate Change. Please address the 
following:  

• Section 13 Volume 2 presents Greenhouse gas emissions (tCO2e) from associated 
construction, operation, and decommissioning, but does not include consumption 
data or the emission factors. The assessment methodology provides a high-level 
information source of data. Please provide more granular information in the emissions 
data.  

Applicant response: Additional detail regarding the calculation of emissions associated with the 

construction, operation and decommissioning phases are included within ES Volume 3: Appendix O 

Greenhouse Gases. This appendix includes more granular information, including emissions factors. 

Emission factors were sourced from the current guidance on this topic. 

Double click icon to open: Volume 3: Appendix O 

Greenhouse Gases ES-2022-009_LBACC

SLtd_ES_Appendix O_GHG_OPRED-Reg 12.pdf
 

 

• Pollutants have not been assessed. Volume 3 Air Quality Technical Report attempts 
to justify why no pollution data or AQ assessment is provided however, on the basis 
of this there is not considered to be sufficient information or evidence to substantiate 
that the impact during construction is negligible and data or an AQ assessment needs 
to be provided to substantiate the ambient air quality effect is not considered 
significant. 
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Glossary 


Term Meaning 


Environmental Product 
Declaration (EPD) 


A declaration that quantifies environmental information on the lifecycle of a product.  


Life Cycle Assessment 
(LCA) 


The systematic analysis of the potential environmental impacts of products or services 
during their entire life cycle.  


Project The HyNet Carbon Dioxide Transportation and Storage Project. 


Proposed Development 
The offshore components of the Project which are subject of this Environmental Statement, 
as described in volume 1, chapter 3. 


The Applicant This is Liverpool Bay CCS Ltd. 


UK Grid Carbon Intensity Carbon intensity is a measure of how clean UK Grid electricity is. It refers to how many 
grams of carbon dioxide (CO2) are released to produce a kilowatt hour (kWh) of electricity. 


 


Acronyms and Initialisations 


Acronyms and Initialisations Description 


CCS Carbon Capture and Storage 


CO2 Carbon Dioxide 


CO2e Carbon Dioxide Equivalent 


Defra The Department for Environment, Food and Rural Affairs 


DESNZ The Department for Energy Security and Net Zero, preceded by the Department 
for Business, Energy, and Industrial Strategy (2016 to 2023) and the Department 
of Energy and Climate Change (2008 to 2016) 


EIA Environmental Impact Assessment 


EPD Environmental Product Declaration 


ES Environmental Statement 


FOC Fibre Optic Cable 


GHG Greenhouse Gas 


GWP Global Warming Potential 


IPCC Intergovernmental Panel on Climate Change 


LCA Life Cycle Assessment 


LDAR Leak Detection and Repair  


MDS Maximum Design Scenario 


MHWS Mean High Water Springs 


O&M Operations and Maintenance 


OP Offshore Platform 


PDE Project Design Envelope 


PoA Point of Ayr 


UK United Kingdom 


UNFCCC United Nations Framework Convention on Climate Change 


WBCSD World Business Council for Sustainable Development 


WRI World Resources Institute 
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Units 


Units Description 


“ Inch (length) 


% Percent 


kg/hr Kilogram per hour (fuel consumption rate) 


km Kilometres (distance) 


km/h Kilometres per hour (speed) 


knots Unit of speed, equal to one nautical mile per hour. Conversion factor of 1.852 
utilised to convert knots to km/h 


m Metres (distance) 


m3 Cubic metres (volume) 


Mt Million tonnes (weight) 


t tonnes (weight) 
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1 GREENHOUSE GAS ASSESSMENT  


1.1 Introduction 


This document forms appendix O of volume 3 of the Offshore ES prepared for the HyNet Carbon Dioxide 


Transportation and Storage Project. The ES presents the findings of the Environmental Impact Assessment 


(EIA) process for the offshore components of the HyNet Carbon Dioxide Transportation and Storage Project, 


hereafter referred to as the Proposed Development. 


This greenhouse gas (GHG) technical report sets out the methodology and calculations of the GHG emissions 


for the Proposed Development. These calculations inform the assessment of the climate change impacts in 


volume 2, chapter 13: Climate Change of the Offshore ES. This appendix should be read in conjunction with 


the chapter as supporting information.  


GHG emissions have been estimated by applying published emissions factors to activities in the baseline and 


to those required for the Proposed Development. The emissions factors relate to a given level of activity, or 


amount of fuel, energy or materials used, to the mass of GHGs released as a consequence. This appendix 


presents the technical calculations which relate to the potential magnitude of impact as assessed within the 


climate change chapter (volume 2, chapter 13) of the Offshore ES.  


1.2 Scope 


The GHGs considered in this assessment are those in the ‘Kyoto basket’ of global warming gases expressed 


as their CO2-equivalent (CO2e) global warming potential (GWP). This is denoted by CO2e units in emissions 


factors and calculation results. GWPs used are typically the 100-year factors in the Intergovernmental Panel 


on Climate Change (IPCC) Fifth Assessment Report (IPCC, 2013) or as otherwise defined for national 


reporting under the United Nations Framework Convention on Climate Change (UNFCCC). 


The appendix scope considers the Proposed Development during the construction, operation and 


maintenance, and decommissioning phases.  


1.3 Methodology 


GHG emissions caused by an activity are often categorised into ‘scope 1’, ‘scope 2’ or ‘scope 3’ emissions, 


following the guidance of the World Resources Institute (WRI) and the World Business Council for Sustainable 


Development (WBCSD) Greenhouse Gas Protocol suite of guidance documents (WRI and WBSCD, 2004).  


• Scope 1 emissions: direct GHG emissions from sources owned or controlled by the company, e.g. from 


combustion of fuel at an installation. 


• Scope 2 emissions: caused indirectly by consumption of purchased energy, e.g. from generating 


electricity supplied through the national grid to an installation. 


• Scope 3 emissions: all other indirect emissions occurring as a consequence of the activities of the 


company, e.g. in the upstream extraction, processing and transport of materials consumed or the use of 


sold products or services. 


This assessment has sought to include emissions from all three scopes, where this is material and reasonably 


possible from the information and emissions factors available, to capture the impacts attributable most 


completely to the Proposed Development. These emissions shall not be separated out by defined scopes 


(scopes 1, 2 or 3) in the assessment. 


Such emissions include those resulting from the manufacturing and construction of the offshore platforms 


(OP), cabling, pipelines and injection wells, in addition to fuel use by vehicle movements. They have been 


calculated via a range of methodologies, including published benchmark carbon intensities and life cycle 


analysis (LCA) literature, and the application of material or fuel emission intensities to material or fuel 


quantities. 
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Key sources relied upon for the assessment are as follows:  


• UK Government GHG Conversion Factors for Company Reporting (Department for Energy Security and 


Net Zero (DESNZ) and Department for Environment, Food and Rural Affairs (Defra), 2023); 


• Valuation of Energy Use and Greenhouse Gas: Supplementary guidance to the HM Treasury Green 


Book (Department for Business, Energy and Industrial Strategy (BEIS), 2022); 


• Environmental Product Declaration of Fibre Optical Cable (Sterlite Technologies Limited, 2020); 


• Inventory of Carbon & Energy (ICE) database (Jones and Hammond, 2019); and  


• OneClick LCA (2021). 


1.3.1 Embodied carbon  


An LCA comprises an evaluation of the inputs, outputs and potential environmental impacts that occur 


throughout the lifecycle of a particular project, in this case electricity transmission infrastructure associated 


with offshore wind farms, encompassing either a cradle-to-gate (project site) or a cradle-to-grave (accounting 


for in use and decommissioning) approach. This can be further broken down into the following LCA phases of 


development:  


• materials and construction (A1-A5);  


• operation and maintenance (B1-B5); and  


• decommissioning (C1-C4). 


Where appropriate information on material quantities / design information has been unavailable, data has been 


extracted from peer reviewed reports, or estimated based on approximate material quantities and associated 


materials carbon intensity figures, to provide estimate figures for each stage of this LCA. 


1.4 Assumptions and limitations 


The majority of the construction-stage GHG emissions associated with the manufacturing of components are 


likely to occur outside the territorial boundary of the UK and hence outside the scope of the UK’s national 


carbon budget, policy and governance. However, in recognition of the climate change effect of GHG emissions 


(wherever occurring), and the need to avoid ‘carbon leakage’ overseas when reducing UK emissions, 


emissions associated with the construction stage have been presented within the assessment and 


quantification of GHG emissions as part of the Proposed Development.  


The specific design of associated infrastructure, and related bill of quantities disclosing material weights and 


volumes that would be used by the Proposed Development have not yet been specified. Thus, there is a 


degree of uncertainty regarding all the project stage GHG emissions resulting from the manufacturing and 


construction of the Proposed Development. We have sought to limit the impact this might have by 


contextualising with alternative methodologies and data sources where available.  


Detailed LCAs are not yet available for all items associated with the Proposed Development, as such, where 


not available, a conservative estimate of construction materials or fuels has been scaled by relevant emissions 


factors. Where used to calculate the embodied carbon associated with materials, emissions factors do not 


account for emissions associated with the manufacture of products, and as such may underestimate embodied 


carbon emissions. 


1.5 Baseline GHG emissions 


The current baseline environment for the Proposed Development comprises three OPs and connecting 


submarine pipelines and cables. These OPs form part of the Douglas OP Complex, comprising three bridge-


linked platforms including a wellhead platform, a central process platform, and an accommodation platform, 


and Lennox OP, Hamilton North OP, and Hamilton Main OP, all unmanned oil and gas wellhead platforms. 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | TECHNICAL REPORT 


 


Environmental Statement  |  Final   |  September 2023 


rpsgroup.com  Page 3 


Such infrastructure has been used in the extraction and transport of natural gas from gas reservoirs in Liverpool 


Bay to the Point of Ayr (PoA) gas terminal. As emissions associated with such activity are attributed to the 


existing Douglas OP, with changes to its operation and decommissioning not included within the scope of this 


application, current baseline emissions are considered to be zero.  


Land within the study area that is not currently occupied by OP foundations, pipelines and cables, consists of 


various subtidal habitats of mixed sediments (including coarse sediment, sandy mud, fine sand, muddy sand, 


and deep sand) supporting diverse benthic communities.  


1.6 Assessment of construction effects  


1.6.1 Embodied Carbon  


The following sections detail the methodology used to calculate the construction stage emissions associated 


with the Proposed Development.  


The construction stage emissions cover the LCA stages A1-A5, materials and construction, i.e., emissions 


associated with the extraction, processing and manufacturing of materials. In addition, emissions associated 


with the transport of materials and technology to site (within the UK) has been analysed.  


Embodied carbon displayed for individual construction segments below covers A1-A3 stage, with A4-A4 being 


captured within the ‘vehicle movements’ section of the assessment of construction effects.  


1.6.2 Offshore Platforms  


1.6.2.1 New Douglas platform foundations and substructure 


The New Douglas OP foundation and substructure is overwhelmingly a steel-based structure. In the absence 


of detailed material quantities, the shipping lift weight (provided by the Applicant’s design team) has been 


scaled by the carbon factor for galvanised steel (2.76 tCO2e/tonne), taken from the ICE database (Jones and 


Hammond, 2019).  


The foundation is made up of four jackets, which are four-legged steel structures, with an estimated weight of 


2,940 tonnes per leg. The total weight for four jackets is 11,760 tonnes, resulting in 32,458 tCO2e when scaled 


by the above-mentioned emissions factor. 


Each jacket leg will be secured via two driven steel piles. The total weight of the eight piles to be installed 


equals 850 tonnes, as provided by the Applicant’s design team. This weight was then scaled by the emissions 


factor for galvanised steel referenced previously, resulting in 2,346 tCO2e associated with the driven steel piles 


required for the New Douglas platform foundations. 


The total emissions associated with the construction of the New Douglas OP foundations and substructure is 


34,804 tCO2e. 


1.6.2.2 Topsides 


In addition to the New Douglas OP topside. The repurposed satellite OP topsides (Hamilton North, Hamilton 


Main, and Lennox) are proposed to be replaced.  


In the absence of detailed material information at this stage in the Proposed Development design, the carbon 


factor for galvanised steel referenced above has been selected and scaled by the weight of each topside. This 


estimate provides good coverage of the likely emissions associated with the construction of the OP topsides, 


as steel is overwhelmingly the most significant material used. As displayed in Table 1.1, the total GHG 


emissions associated with the OP topsides is 15,842 tCO2e. 
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Table 1.1: New Douglas And Replacement Satellite OP Topsides 


Repurposed OP topsides Dry weight (tonnes)   tCO2e 


New Douglas Topside 2,290 6,320 


Hamilton Main 1,100 3,036 


Hamilton North 950 2,622 


Lennox 1,400  3,864 


Total  5,740 15,842 


 


1.6.2.3 Offshore platform equipment 


The potential impact of the proposed transformers to be installed on the OPs has been estimated using an 


intensity for the manufacturing GWP of 2,190 kgCO2e per MVA (ABB, 2003). This was scaled by the total 


combined transformer ratings proposed, totalling 20 MVA, to give an estimated embodied carbon value of 


43.8 tCO2e.  


In the absence of further detail regarding material quantities or product specifications associated with the 


equipment to be installed on the OPs at this stage in the Proposed Development’s design (i.e. electrical heaters 


and controls, battery room, UPS system etc), it is considered that by assuming the total lift weight of the 


topsides will be comprised of steel, as detailed above, this is likely an overestimate and will provide adequate 


coverage for the GHG emissions associated with the equipment to be installed on the OPs.  


1.6.3 Cables and cable protection  


1.6.3.1 Cables  


All offshore cabling will be 3-core 33 kV armoured cables, with bundled Fibre Optic Cable (FOC). Details of 


cable distances are listed below in Table 1.2. 


 


Table 1.2: Cable Distances 


Cable Distances km 


Douglas to Hamilton 10.87 


Douglas to Hamilton north 14.89 


Douglas to Lennox 32.34 


POA terminal to Douglas cable 1 33.99 


POA terminal to Douglas cable 2 33.95 


Total 126.04 


 


Quantities of aluminium or copper for the closest comparable cable (30kv) were estimated based on the total 


length of each relevant cable, informed by technical product information for submarine cables (ABB, 2010). 


Emissions factors for each material (2.71 kgCO2e/kg for copper, 6.67 kgCO2e/kg for aluminium, Jones and 


Hammond, 2019)) were then scaled by the estimated quantities. Given the cable core will likely only comprise 


of one core metal, the core metal resulting in the greatest quantity of emissions (aluminium) has been brought 


forward within the assessment.  


Emissions associated with the materials comprising the FOC were informed by an emissions factor provided 


within a FOC product EPD (1996.3 kgCO2e/km for a FOC, Sterlite Technologies Limited, 2020), which was 


scaled by the cable lengths listed within Table 1.2.  
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Embodied carbon associated with the cables totals 27,322 tCO2e. Material quantities applied to this calculation 


can be seen below in Table 1.3. 


 


Table 1.3: Cable Material Quantities 


Cable 
Type 


Cable length 
(km) 


Cable weight factor 
(tonne/km) 


Material emissions factor 
(tCO2e/km) 


Total embodied 
carbon (tCO2e) 


 Copper Aluminium Copper  Aluminium FOC  


33 kV 126.04  47.2 32.2 127.912 214.774 1.9963 27,322 


 


1.6.3.2 Cable protection 


Cable protection will comprise both concrete mattresses and rock protection. Total volume (m3) of concrete 


mattresses and total weight (kg) of rock protection are as follows:  


• Total concrete mattresses required: 9,905 m3. 


• Total rock protection required: 134,400 tonnes.  


For the concrete mattresses, the total volume of material required was scaled by a GHG emissions factor of 


301 kgCO2e/m3 for concrete (Jones and Hammond, 2019), totalling 2,981 tCO2e. 


To account for rock protection, an Environmental Product Declaration (EPD) was selected on OneClick LCA 


(2021) for ‘rock aggregate’ to account for the quantity of rock protection which is being used to protect the 


cables. Applying a GHG emissions factor of 0.0024 kgCO2e/kg, rock protection results in an estimated 323 


tCO2e. 


Total GHG emissions associated with the cable protection (both concrete mattresses and rock protection) 


equals 3,304 tCO2e. 


1.6.4 Pipeline 


Whilst much of the existing pipeline infrastructure will be repurposed to transport CO2, the following lengths of 


new pipeline will be required to connect to the New Douglas OP:  


• PL1030, existing 20" gas to Point of Ayr (approximately 592 m); 


• PL1039, existing 20” gas export from Hamilton Main (approximately 175 m); 


• PL 1041, existing 14” gas export from Hamilton North (approximately 68 m); 


• PL1035, existing 16” gas export from Lennox (approximately 128 m); and 


• PL1036A, existing 12” gas injection to Lennox (approximately 195 m). 


A steel pipe weight chart (Octal Steel, 2023) was used to inform the weight in kg/metre for the varying 


diameters of pipes utilised. Maximum potential pipe wall thickness was assumed in all cases to provide a 


conservative estimate of the GHG emissions associated with the pipeline construction.  


OneClick LCA (2021) was utilised to establish an appropriate EPD for steel pipes intended for oil transportation 


from Nippon Steel, with a carbon intensity of 1.86 kgCO2e/kg per metre of pipeline. 
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Table 1.4: New Pipeline Construction Emissions (A1-A3)  


Pipeline Length (m)  Weight per 
distance (kg/m) 


Weight (kg/metre) Associated GHG 
Emissions (tCO2e) 


PL1030 592 211.4 211 233 


PL1039 175 211.4 211 69 


PL1041 68 133.0 133 17 


PL1035 128 123.3 123 29 


PL1036A 195 109.0 109 40 


Total    387 


 


GHG emissions associated with the construction of new pipelines totals 387 tCO2e, summarised within Table 


1.4. 


1.6.5 Injection wells 


Emissions from the construction of injection wells can be broken into two main categories, plant fuel consumed 


during the drilling of wellbores, and emissions associated with the materials associated with well completion, 


predominantly steel and cement. 


The following information, listed within Table 1.5, provided by the Applicant’s design team has informed the 


calculations of plant fuel consumption and emissions associated with materials used. Methodology regarding 


each is detailed below.  


 


Table 1.5: Well Design Information 


Well 
Number 


Well Purpose Location Well Type Drilling Days 
Required 


Completion 
Days Required 


1 Injector well  Hamilton Main Side track 15 20 


2 Injector well  Hamilton Main Side track 15 20 


3 Injector well  Hamilton Main Side track 15 20 


4 Injector well  Hamilton Main Side track 15 20 


5 Injector well  Hamilton North Side track 15 20 


6 Injector well  Hamilton North Side track 15 20 


7 Injector well  Lennox  Side track 25 20 


8 Injector well  Lennox Side track 25 20 


9 Monitoring Well Hamilton Main New well 35 20 


10 Monitoring Well Hamilton North New well 35 20 


11 Monitoring Well Lennox Side track 25 20 


12 Sentinel Well Hamilton North Recompletion (no drilling, 
only replacing the 
completion) 


N/A 20 


13 Sentinel Well  Lennox Recompletion (no drilling, 
only replacing the 
completion) 


N/A 20 


 


Below the quantification of GHG emissions associated with the construction of wells is separated into the 


drilling and completion stages. 
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1.6.5.1 Drilling stage 


Emissions from the drilling stage arise from the fuelling of drilling rigs, requiring typically between 20-30 m3 of 


diesel fuel per day (IPIECA, 2013). To provide a conservative estimate, the top end of typical daily diesel fuel 


consumption for an offshore drilling rig of 30 m3 has been utilised within the emissions calculations. 


An emissions factor for fuel oil has been selected, which is described as heavy diesel oil intended for industry 


and shipping, the GHG emissions factor of which is 3.17 kgCO2e/litre (DESNZ and DEFRA, 2023). The well-


to-tank emissions factor (0.7 kgCO2e/litre) has also been accounted for, providing a combined emissions factor 


of 3.87 kgCO2e/litre (DESNZ and DEFRA, 2023). 


The following two density factors have been taken from the UK Government GHG Conversion Factors for 


Company Reporting for fuel oil (DESNZ and DEFRA, 2023) to convert the estimated fuel consumption from 


m3 to litres, as required to apply the emissions factor:  


• 972.76 kg/m3; and 


• 1028 litres/tonne. 


With the above density factors applied, 30 m3 of fuel oil equates to 30,000 litres. This was then scaled by the 


total required number of drilling days (235), resulting in 7.05 million litres required for the drilling of all wells for 


the Proposed Development. 


When scaled by the appropriate emissions factors, GHG emissions associated with fuel required to drill the 


wells amounts to 27,286 tCO2e.  


1.6.5.2 Completion stage 


The Applicant’s design team have provided assumptions in relation to the amount of material required for the 


completion stage of each type of well, based on previous project experience. A breakdown of material 


assumptions can be found below in Table 1.6. 


 


Table 1.6: Drilling Department Well Completion Material Estimates  


Well type Steel required (tonnes) Cement required (tonnes)  


New Well 301.51 2,429.3 


Lennox – Sidetrack 201.95 193.75 


Hamilton – Sidetrack  92.11 80.69 


Sentinel Well – Recompletion  34.71 0 


 


The following emissions factors for steel and cement have been selected from the ICE database (Jones and 


Hammond, 2019) and applied to the provided material estimates above in Table 1.6: 


• Steel UO pipe – 3.02 tCO2e/tonne. 


• CEM I, Ordinary Portland Cement  – 0.912 tCO2e/tonne. 


The total weight of steel and cement required for the completion of all wells associated with the Proposed 


Development are laid out below in Table 1.7, alongside associated GHG emissions.  
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Table 1.7: Well Completion Stage Associated Emissions 


Well type Number 
required 


Total steel 
(tonnes)  


Total cement 
(tonnes)  


Steel 
(tCO2e)  


Cement 
(tCO2e) 


Total 
(tCO2e) 


New well 2 603.02 4,858.60 1,821 4,431 6,252 


Hamilton – 
Sidetrack 


6 552.63 484.16 1,669 442 2,111 


Lennox – 
Sidetrack 


3 605.85 581.24 1,830 530 2,360 


Sentinel  2 69.42 0 210 0 210 


Total 13 1,830.92 5,924.01 5,529 5,403 10,932 


 


As displayed in 


Table 1.7, GHG emissions associated with well completion amounts to 10,932 tCO2e. 


1.6.5.3 Total  


Total GHG emissions associated with the construction of wells is 38,218 tCO2e. 


1.6.6 Vessel movements 


Indicative vessel movements for the construction phase were used to calculate emissions associated with their 


movements during the construction phase. 


Emissions associated vessel movements were calculated by estimating their total main engine energy 


requirement through multiplying the engine size of the vessels by anticipated activity hours informed by vessel 


speed and distance from port. Vessel information was sourced from specifications of likely vessel types. 


A conservative assumption was made with regards to the distance vessels would travel. The furthest likely 


construction port to be considered for the construction of the Proposed Development is Rotterdam Harbour, in 


the Netherlands, approximately 1,500 km away. To depict a worst-case scenario, it has been conservatively 


assumed that any large vessel movements are travelling from this port. Smaller vessels, such as crew transfer 


vessels, guard vessels and survey vessels, are conservatively assumed to be travelling from Belfast port, 


approximately 300 km away.  


The total main engine energy requirement was then scaled by the emission factor for marine gas oil 


(0.258 kgCO2e/kWh) (DESNZ, 2023), totalling 17,852 tCO2e over the construction period.  


1.7 Assessment of operational effects 


1.7.1 Platform operational energy demand 


Energy modelling, provided by the Applicant to inform the assessment, details annual energy demand 


associated with the New Douglas and satellite platforms. Energy demand modelled for the electrical heating 


duty and balance of plant for each of the New Douglas and satellite platforms, was totalled per annum. To 


provide a conservative estimate of energy demand, the maximum power load profile was used.  


The OPs’ energy demand will be met by grid electricity, which is expected to decarbonise in line with the UK’s 


climate targets and ambitions. Therefore, operational emissions associated with energy consumption were 


calculated by scaling modelled energy demands by the projected grid average  electricity conversion factors 


over the Proposed Development’s lifetime, which accounts for the projected decarbonisation of grid electricity 


(BEIS, 2022) to give lifetime operational emissions of 30,386 tCO2e (2025 to 2050).  
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1.7.2 Operation and maintenance vessel movements 


Indicative marine vessel and helicopter movements have been used to calculate emissions associated with 


their movements during the operation and maintenance phase.  


1.7.2.1 Vessel movements 


It is anticipated that during the operation and maintenance phase of the Proposed Development, there would 


be a maximum of 15 return trips of ‘Jack-up Vessels’ and 15 ‘other vessels’ per annum. This amounts to 30 


return trips per annum, or a total of 750 return trips over the Proposed Development’s 25-year operational 


lifetime. 


The calculation of emissions associated with the proposed maintenance vessel movements follow the 


methodology detailed at section 1.6.6and totals 20,635 tCO2e over the Proposed Development’s operational 


lifetime.  


1.7.2.2 Helicopters 


It is anticipated that 300 helicopter return trips will be required per annum as the likely maximum in relation to 


operation and maintenance activities. This amounts to a total of 7,500 trips across the Proposed 


Development’s lifetime.  


Helicopter movements and their associated emissions were calculated by determining the anticipated fuel 


consumption, informed by their predicted movements. An indicative number of return trips and assumed 


distance from a potential helicopter base, alongside average fuel consumption (430 kg/hr) and fuel economy 


data (145 knots) (obtained from manufacturers specifications) were used to estimate fuel consumption.  


A table of the calculations can be found below in Table 1.8. 


 


Table 1.8: Helicopter Movements Emissions Intensity 


CHC AW139    


Fuel Consumption 430 Kg/hr 


Cruise Speed 145 Knots 


 Cruise Speed 268.541 Kilometres/hour 


Fuel Consumption 1.601 Kg/Kilometre 


Emissions intensity 4.071 kgCO2e/kilometre  


1Coversion factor of 1.852 utilised to convert knots to kilometres/hour. 


 


With an emissions intensity now established, Blackpool was used as a conservative worst-case assumption 


as to where the helicopters would travel from, with a return journey distance of 96 km.  


Emission factors for aviation turbine fuel (2.5 kgCO2e/l) (DESNZ and Defra, 2023) were then scaled by the fuel 


consumption to give associated emissions, totalling the following: 


• 0.4 tCO2e emitted for a single return journey;  


• 117 tCO2e per annum;  


• 2,932 tCO2e over the Proposed Developments 25-year operational lifetime. 


As such, total emissions associated with helicopter movements during the operation and maintenance phase 


of the Proposed Development is 2,932 tCO2e. 
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1.7.3 Material replacement  


In the absence of detailed information, it has been conservatively assumed that the new lengths of cable and 


pipeline will be replaced once over the Proposed Development’s 25-year lifetime. The calculation of emissions 


associated with such material use is consistent with that detailed at section 1.6, and totals 43,444 tCO2e and 


387 tCO2e for cable and pipeline replacement respectively.  


1.7.4 Operational CO2 transportation and storage  


1.7.4.1 Venting  


There will be a requirement for periodical venting of CO2 equipment during planned maintenance activities, 


such as pigging operations, inspection of equipment, inspection and replacement of filter cartridges, and vent 


maintenance. Indicative venting emissions have been provided by the Applicant’s design team, which total an 


average of 89.15 tCO2 per year, or 2,318 tCO2e over the Proposed Development’s operational lifetime. 


1.7.4.2 CO2 storage  


The Proposed Development is enabling the re-purposing of depleted hydrocarbon reservoirs for CO2 storage, 


by providing the necessary infrastructure to transport CO2 from industrial sources captured and transported 


onshore, to the storage reservoirs offshore.  


As informed by the Applicant’s design team, the Project has the potential to capture approximately 4.5 MtCO2 


per year from 2027, reaching a total of between 110,250,000 tCO2 and 116,040,000 tCO2 reinjected CO2 over 


the Proposed Development’s lifetime. The former has been used to inform the assessment in order to provide 


the most conservative approach of CO2 removed and stored.  


1.8 Assessment of decommissioning effects 


The majority of emissions during this phase relate to the use of plant for decommissioning, disassembly, 


transportation to a waste site, and ultimate disposal and/or recycling of the equipment and other site materials.  


While detailed information is not yet available regarding the decommissioning of the new Douglas platform and 


repurposed satellite platforms at the end of the Proposed Development’s operational phase, it is anticipated 


that the decommissioning of the Proposed Development would be undertaken in accordance with all the 


environmental legislation and technology available at the time. The components of the OPs, cables and 


pipelines, are considered to be highly recyclable. When disposing of such elements, recycling is the preferred 


option. This not only prevents materials from being sent to landfills, but also reduces the need for the extraction 


of primary materials. Material which cannot be recycled might be used for incineration or energy from waste. 


As such, emissions associated with the disposal of materials at the end of their lifetime is considered to be 


immaterial and may even result in future avoided emissions.  


The calculation of emissions associated with the proposed decommissioning vessel movements follows the 


methodology detailed at section 1.6.6 and totals 2,833 tCO2e.  
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Applicant response:  In line with the relevant guidance, the climate change chapter considers the impact 

of the proposed development on climate, and as such considers the 'Kyoto basket' of global warming gases 

expressed as their CO2 equivalent. Other pollutants are not considered to lie within the scope of this 

assessment. 

• In Section 13.11.2 the proposed development GHG impacts (tCO2e) are stated for 
the UK carbon Budget periods, but there is no information as to how the net emissions 
have been calculated at each stage? Please clarify. It is also noted that UK budget 
allocations are incorrect for 2028-2032 and 2033- 2037.  

Applicant response: ES Chapter 13 in its section 13.1.1 summarises the activities and the ES Volume 3 

Appendix O GHG Technical Report (ES-2022-009_LBA CCS Ltd_ES_Appendix O_GHG_OPRED-Reg 

12 .pdf) embedded above is including all the details of the calculation. The assessment has identified each 

emissions source and broken the assessment down into the construction (i.e. installation), operation 

(injection) and decommissioning (post closure and decommissioning) phases. This is consistent with whole 

life carbon guidance which breaks the lifetime of a project down into A1-A5 emissions associated with 

construction, B1-B7 associated with operation, and C1-C4 associated with decommissioning. All emissions 

arising from the Proposed Development have been assessed against the context of the receptor for the 

assessment being the global atmospheric mass of GHGs, treated with high sensitivity. 

However, a calculation against the UK budget and the Wales budget to estimate the benefit of the project 

have been performed (NSTA. (2021) Net Zero Stewardship Expectation 11) in comparison to the injected 

CO2 as per the estimated emissions so far. We are conscious that this calculation can be modified in the 

near future with more accuracy of data, but we would suggest it as an overview of the estimation of avoided 

emissions in relation to the developed project.  

The below tables illustrate the percentage of the avoided emissions with the carbon budget for both the UK 

and Wales based on an evaluation of planned reinjected CO2 emissions compared to project-generated 

emissions. 

It should be noted that the project's computation in the GHG-Net Zero table indicates that reinjected 

emissions will continue through 2052, with a lifetime maximum of 110.25 Mt CO2. 

Parameter UK Carbon Budget 

Third: 2018-
2022 

Fourth: 2023-
2027 

Fifth: 2028-2032 Sixth: 2033-
2037 

UK Carbon Budget 
(MtCO2eq) 

2,544 1,950 1,725 965 

GHG project- 
Construction (MtCO2eq) 
(Scope1&2) - 4.5 MTPA 

profile 

0 
0.00034355+ 

0.0048968 
=0.00524 

0.002778+ 
0.19850 

=0.201278 

0.003391+ 
0.326825745 
=0.330214 

CO2 reinjected (from 
Emitters)-4.5 MTPA 

profile (MtCO2) 

0 1.05 19.13 22.52 

Avoided Emissions 
(MtCO2eq) 

- 1.04476 18.0987 
22.1697 

 

Avoided CO2 emissions 
against Budget (%) 

- 0.054 % 1.05 % 2.3 % 

The cumulative reinjected CO2 emissions over the UK Carbon Budget period 2027-2037, are 

41.3 Mt CO2eq. at a rate of 4.5 MTPA. These total avoided emissions represent 0.93% of the UK Carbon 

Budget of 4,640 Mt CO2eq over the same period. 
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Parameter Wales Carbon Budget 

2021-2025 2026-2030 

Wales Carbon Budget (MtCO2eq) 43.12 35.28 

GHG project Construction 
(MtCO2eq) (Scope1&2) 

0 0.0019221+0.107698=0.1096201 

CO2 reinjected (from Emitters)-
4.5 MTPA profile (MtCO2) 

0 11.18 

Avoided Emissions (MtCO2eq) - 10.07 

Reinjected CO2 emissions against 
Budget (%) 

- 28.54% 

The cumulative reinjected CO2 emissions, over the Wales Carbon Budget period 2027-2030, are 

11.18 Mt CO2.at a rate of 4.5 MTPA. These total avoided emissions represent 28.54% of the Wales Carbon 

Budget of 35.28 Mt CO2eq, over the same period. 

 

Question 31. Section 1.3.2.  

It is stated that existing topsides will be removed and new purposed built topsides with 
CO2 injection capabilities will be installed. This is contradictory to other parts of the ES 
where it is stated that the existing topsides will be repurposed for the project. Please 
clarify:  

Applicant response: Eni can confirm that it is just the existing satellite jackets that will be repurposed for 

CO2 service. The existing topsides will be removed and replaced with new. Text has been updated in the 

NTS. 

Eni has checked through Chapter 3 Proposed Development Description and has found two instances where 

typographical errors in the text has made the meaning a little ambiguous. These instances are as follows: 

• Chapter 3 Proposed Development Description. Within the bullet list under Section 3.2 describing the 

development location and the three existing satellites, it would have been better to remove the words 

“…to be repurposed for CO2 service” as they are superfluous to what is being described here. 

• Chapter 3 Proposed Development Description. Section 3.4.7 Vessel utilisation states “It is intended 

to continue to use the ISP during the construction phase, to accommodate any major maintenance 

requirement for repurposing the Offshore OPs to CO2 service”. The is should say “…maintenance 

requirement at the Offshore OPs for CO2 service”. 

We have also checked through the individual topic assessment chapters and found the following three 

instances where typographical errors in the text have made the meaning a little ambiguous: 

• Chapter 9: Shipping and Navigation Section 9.11.2.1 Construction phase. This section is referring to 

the construction traffic during the construction phase and it would have been more accurate to say 

“replacement” and “replace” instead of “repurposing” and “repurpose” in these instances. Although, the 

jackets of each of the satellites is being repurposed, so it is not entirely incorrect. Notwithstanding, the 

description of the Maximum Design Scenario in Section 9.8.1 of this assessment chapter is clear that 

the MDS have been selected from the details provided in Chapter 3 of the of the Offshore ES. The 

information presented notably in the list of infrastructure under Section 3.3.1, and the descriptions of 

the offshore platforms in Section 3.3.5, confirm that the existing topsides will not be repurposed. 

• Chapter 11: Marine Archaeology Section 11.8.1.2 Areas of Work “Existing platforms to be repurposed 

also fall within this area. While the installation of new infrastructure and the conversion of existing 

platform infrastructure will fall within this zone, associated impacts including from jack up barges and 

anchoring of vessels may occur within the wider Eni Development Area”. Notwithstanding, the 

description of the Maximum Design Scenario in Section 11.8.1 of this assessment chapter is clear that 

the satellites will have new topsides installed and jackets re-used, and we can confirm that is what has 

been assessed. 
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• Chapter 13: Climate Change Section 13.11.1.4 the word “repurposed” should be deleted from the 

sentence. Notwithstanding, the description of the Maximum Design Scenario in Section 13.8.1 of this 

assessment chapter is clear that the satellites will have new topsides installed and jackets re-used, and 

that we can confirm that is what has been assessed. 

 

a) Will the existing topsides be repurposed?  

Applicant response: No. None of the existing topsides will be repurposed. There will be a new Douglas 

jacket and topsides, and each of the three satellite platforms at Hamilton, Hamilton North, and Lennox will 

have their topsides replaced and their existing jackets repurposed. 

 

ai) If so, will this be carried out on site, or will they be taken onshore to carry out the work? 

Applicant response: The new satellite topsides, and new Douglas topsides and jacket will be fabricated in 

the Netherlands and shipped to site by barge and lifted into place by a heavy lift vessel (HLV). 

 

aii) How long will each of the jackets sit without topside? (Lennox, Hamilton Main and 
Hamilton North)  

Applicant response:  

• The existing Hamilton Main topside will be removed in the period of 25 Sept 2026-10 Oct 2026 – the 

jacket will be without the topside for less than 24 hrs as the installation will be in the period of 11 Oct 

2026- 15 Oct 2026 

• The existing Hamilton North topside will be removed in the period of 4 Apr 2027- 19 Apr 2027 – the 

jacket will be without the topside for less than 48 hrs as the installation will be in the period of 20 Apr 

2027- 27 Apr 2027 

• The existing Lennox topside will be removed in the period of 1 May 2027-11 May 2027– the jacket will 

be without the topside for less than 7 days as the installation will be in the period 16 May 2027 -24 May 

2027. 

 

b) If new topsides are to be installed  

Applicant response: There will be a new Douglas jacket and topsides, and each of the three satellite 

platforms at Hamilton, Hamilton North, and Lennox will have their topsides replaced and their existing jackets 

repurposed. And in addition to the response above aii) New Douglas platform installation 

(Jacket/piles/topsides) = 13 Aug 2026 - 24 Sep 2026. 

 

bi) When will the existing topsides be removed from each installation? 

Applicant response: please see the answer aii) above  

• The existing Hamilton Main topside will be removed in the period of 25 Sept 2026-10 Oct 2026 – the 

jacket will be without the topside for less than 24 hrs as the installation will be in the period of 11 Oct 

2026- 15 Oct 2026 

• The existing Hamilton North topside will be removed in the period of 4 Apr 2027- 19 Apr 2027 – the 

jacket will be without the topside for less than 48 hrs as the installation will be in the period of 20 Apr 

2027- 27 Apr 2027 

• The existing Lennox topside will be removed in the period of 1 May 2027-11 May 2027– the jacket will 

be without the topside for less than 7 days as the installation will be in the period 16 May 2027 -24 May 

2027. 
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bii) When will the new topside be installed for each installation (Lennox, Hamilton Main 
and Hamilton North) 

Applicant response: Please see our answers on aii) and b) above  

 

c) Will the Douglas CCS Platform be installed when the existing Douglas Process platform 
is still in situ 

Applicant response: Yes. The existing Douglas structures will remain in place until CO2 injection 

commences in late 2027. The existing Doulgas complex structures are then scheduled for removal in 2028. 

 

ci) If so, for how long will all four platforms be in site (3 existing Douglas & 1 new) 

Applicant response: All four structures could be in place for up to 12 months. The 4 platforms will be there 

before the Douglas complex is removed from Oct 2026 until 2028. 

cii) If not, what is the planned commencement of removing existing topsides and when 

will the work start and complete for the new platform?  

Applicant response: Please see all the details of the schedule as part of the answers aii), b) 

 

Question 39. Section 2.2.2.3.  

Please provide a copy of the noise modelling and assessment.  

Applicant response: Noise modelling is provided within the Application in Volume 3: Underwater Noise 

Technical Report (ES-2022-009_LBA CCS Ltd_ES_UWN TR_OPRED_Reg 12.pdf). A full assessment of 

the impacts from underwater noise on fish and shellfish ecology receptors and marine mammal receptors is 

presented within Volume 2, Chapter 7: Marine Biodiversity, sections 7.12.11, 7.12.13, 7.12.14, 7.12.15, 

7.12.16, 7.12.17, 7.12.18 and 7.12.19.  

Double click icon to open: Volume 3 Appendix J 

Underwater Noise Technical Report ES-2022-009_LBACC

SLtd_ES_Appendix J_UWN TR_OPRED_Reg 12.pdf
 

 

Question 40. Section 2.3.1.  

It is stated that the displacement results were evaluated for different project phases, 
including the construction phase and the operations of the Douglas platform. It is not clear 
which phases were evaluated and if the Lennox, Hamilton Main and Hamilton North were 
considered? Please clarify. 

Applicant response: The Applicant would like to clarify that works surrounding the platforms have already 

been assessed in the ES under displacement from construction as the bird densities were produced for the 

export cable corridor plus 2km and 4km. The platforms and associated works are included within this (please 

see Volume 3: Offshore Ornithology displacement report for further details in ES Volume 3, Appendix 

K2_OOD, sections 1.5.2, 1.5.3 (ES-2022-009_LBA CCS Ltd_ES_Appendix K2_OOD TR_OPRED_Reg 

12.pdf)). The applicant notes that displacement from the new Douglas was undertaken on a precautionary 

basis, however if OPRED do not see it as an impact then the applicant would be equally happy for OPRED 

to not consider it. 

 

http://2.2.2.3/
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Glossary 


Term Meaning 


Decibel (dB) A customary scale most commonly used (in various ways) for 
reporting levels of sound. The actual sound measurement is 
compared to a fixed reference level and the "decibel" value is 
defined to be 10 log10(actual/reference), where (actual/reference) 
is a power ratio. The standard reference for underwater sound 
pressure is 1 micro-Pascal (μPa), and 20 micro-Pascals is the 
standard for airborne sound. The dB symbol is followed by a 
second symbol identifying the specific reference value (i.e. re 1 
μPa). 


Grazing angle A glancing angle of incidence (the angle between a ray incident on 
a surface and the line perpendicular to the surface). 


Peak pressure The highest pressure above or below ambient that is associated 
with a sound wave. 


Permanent Threshold Shift (PTS) A total or partial permanent loss of hearing caused by some kind of 
acoustic trauma. PTS results in irreversible damage to the sensory 
hair cells of the ear, and thus a permanent reduction of hearing 
acuity. 


Sound Exposure Level (SEL) The representation of a noise event if all the energy were 
compressed into a 1 second period. This provides a uniform way 
to make comparisons between noise events of different durations.  


Temporary Threshold Shift (TTS) Temporary loss of hearing as a result of exposure to sound over 
time. Exposure to high levels of sound over relatively short time 
periods will cause the same amount of TTS as exposure to lower 
levels of sound over longer time periods. The mechanisms 
underlying TTS are not well understood, but there may be some 
temporary damage to the sensory cells. The duration of TTS varies 
depending on the nature of the stimulus, but there is generally 
recovery of full hearing over time. 


 


Acronyms 


Acronym Description 


ADD Acoustic Deterrent Device 


GEBCO General Bathymetric Chart of the Oceans 


HF High frequency cetaceans 


LAT Lowest Astronomical Tide 


LF Low Frequency cetaceans 


MBES Multi-Beam Echo-Sounder 


MF Mid Frequency  


ncMPA Nature Conservation Marine Protected Area 


NEQ Net Explosive Quantity 


NMFS National Marine Fisheries Service 


OCA Other Marine Carnivores in Air 


OCW Other Marine Carnivores in Water 


OW Otariid Pinnipeds 


PTS Permanent Threshold Shift 


PCW Phocid Carnivores in Water 


RL Received Level 


RMS Root Mean Square 
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Acronym Description 


SAC Special Area of Conservation 


SBP Sub-Bottom Profiler 


SEL Sound Exposure Level 


SL Source Level 


SPL Sound Pressure Level 


TL Transmission Loss 


TTS Temporary Threshold Shift 


UXO Unexploded Ordnance 


VSP Vertical Seismic Profiler 


VHF Very High Frequency cetaceans 


  


 


Units and Symbols 


Acronym Description 


µPa Micro Pascal 


dB Decibel (Sound) 


dB/m Acoustic attenuation (dB/λ) 


dB/rad Attenuation per grazing angle 


dB/λ Attenuation per wavelength 


Hrs Hours 


Hz Hertz (Frequency) 


J Joule (Energy) 


kHz Kilohertz (Frequency) 


kJ Kilojoule (Energy) 


km Kilometres (distance) 


km Kilometre (Distance) 


km2 Kilometre squared (Area) 


m Metre (distance) 


ms Millisecond (10-3 seconds) (Time) 


ms-1 or m/s Metres per second (Velocity) 


MW Mega Watt 


Pa Pascal (Pressure) 


s Second 


T90 T90 pulse duration (i.e. the period that contains 90% of the total cumulative sound energy) 


λ Wavelength 
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1 UNDERWATER NOISE TECHNICAL REPORT 


1.1 Introduction 


This Subsea Noise Technical Report presents the results of a desktop study undertaken by Seiche Ltd 


considering the potential effects of underwater noise on the marine environment from construction of a HyNet 


Carbon Dioxide Transportation and Storage Project- Offshore in Liverpool Bay (hereafter referred to as the 


‘Proposed Development’). 


Eni UK currently operates a number of gas fields in Liverpool Bay, which are approaching the end of their 


productive lives. These fields have an estimated carbon dioxide (CO2) storage capacity of over 170 million 


tonnes. The Hamilton Gas Field has been selected for the appraisal and storage of CO2 in the Liverpool Bay 


area. Eni UK plan to reutilise three of the Liverpool Bay depleted gas fields as CO2 reservoirs for injection 


and storage (the Hamilton, Hamilton North and Lennox Gas Fields).  


This redevelopment requires the installation of one additional platform, which will involve the installation of a 


maximum of 8 pin pile foundations. Other noise generating activities included in the project design include 


geophysical surveys, unexploded ordnance (UXO) clearance, and vessel movements. The location of the 


proposed development areas is illustrated in Figure 1.1.
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Figure 1.1: Location of Proposed Development  
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Anthropogenic sound being transmitted into the underwater environment has the potential to impact marine 


wildlife, particularly marine mammals and fish. Close to a noise source, high noise levels could potentially cause 


permanent or temporary hearing damage to marine species, and in the immediate vicinity of the noise source, 


gross physical trauma to marine species is possible. At long ranges the introduction of any additional noise 


could potentially cause short-term behavioural changes, for example the ability of species to communicate and 


to determine the presence of predators, food, underwater features, and obstructions. This report provides an 


overview of the potential effects of underwater noise from the proposed development works on the surrounding 


marine environment.  


The primary purpose of this underwater noise study is to predict the likely range for the onset of potential injury 


(i.e. permanent threshold shifts (PTS) in hearing) and behavioural effects on different marine fauna when 


exposed to the different anthropogenic noises that occur during different phases of the Proposed Development. 


The results from this underwater noise appraisal have been used to inform volume 2, chapter 7: Marine 


Biodiversity of the Environmental Statement (ES) in order to determine the potential impact of underwater noise 


on marine life. 


Consequently, the sensitivity of species, magnitude of impact and significance of effect from underwater noise 


associated with the development are addressed within the relevant chapter. 


1.2 Acoustic Concepts and Terminology 


Sound travels through water as vibrations of the fluid particles in a series of pressure waves. The waves 


comprise a series of alternating compressions (positive pressure) and rarefactions (negative pressure). 


Because sound consists of variations in pressure, the unit for measuring sound is usually referenced to a unit of 


pressure; Pascal (Pa). The decibel (dB) scale is used to conveniently communicate the large range of acoustic 


pressures encountered, with a known pressure amplitude chosen as a reference value (i.e., 0 dB). In the case 


of underwater sound, the reference value (Pref) is taken as 1 μPa, whereas the airborne sound is usually 


referenced to a pressure of 20 μPa. To convert from a sound pressure level referenced to 20 μPa to one 


referenced to 1 μPa, a factor of 20 log (20/1) (i.e., 26 dB) has to be added to the former quantity. Thus 


60 dB re 20 μPa is the same as 86 dB re 1 μPa, although differences in sound speeds and different densities 


mean that the decibel level difference in sound intensity is much more than the 26 dB when converting pressure 


from air to water. All underwater sound pressure levels in this report are quantified in dB re 1 μPa.  


There are several descriptors used to characterise a sound wave. The difference between the lowest pressure 


variation (rarefaction) and the highest-pressure variation (compression) is called the peak to peak (or pk-pk) 


sound pressure level. The difference between the highest variation (either positive or negative) and the mean 


pressure is called the peak pressure level. Lastly, the root mean square (rms) sound pressure level is used as a 


description of the average amplitude of the variations in pressure over a specific time window. Decibel values 


reported should always be quoted along with the Pref value employed during calculations. For example, the 


measured SPLrms value of a pulse may be reported as 100 dB re 1 µPa. These descriptions are shown 


graphically in Figure 1.2. 







   


Underwater Noise Technical Report   |  Version Rev03 |  Feb 2024   


rpsgroup.com 


 


Page 4 


 


Figure 1.2: Graphical Representation of Acoustic Wave Descriptors 


 


The rms sound pressure level (SPL) is defined as follows: 


                                                                    𝑺𝑷𝑳𝒓𝒎𝒔 = 𝟏𝟎𝒍𝒐𝒈𝟏𝟎 (
𝟏


𝑻
∫ (


𝒑𝟐


𝒑𝒓𝒆𝒇
𝟐 )


𝑻


𝟎


𝒅𝒕)                                                         (𝟏) 


The magnitude of the rms sound pressure level for an impulsive sound (such as that from a seismic source 


array) will depend upon the integration time, T, used for the calculation (Madsen 2005). It has become 


customary to utilise the T90 time period for calculating and reporting rms sound pressure levels. This is the 


interval over which the cumulative energy curve rises from 5% to 95% of the total energy and therefore contains 


90% of the sound energy. 


Another useful measure of sound used in underwater acoustics is the Sound Exposure Level (SEL). This 


descriptor is used as a measure of the total sound energy of an event or a number of events (e.g., over the 


course of a day) and is normalised to one second. This allows the total acoustic energy contained in events 


lasting a different amount of time to be compared on a like for like basis1. The SEL is defined as follows: 


                                                             𝑺𝑬𝑳 = 𝟏𝟎𝒍𝒐𝒈𝟏𝟎 (∫ (
𝒑𝟐(𝒕)


𝒑𝒓𝒆𝒇
𝟐 𝒕𝒓𝒆𝒇


) 𝒅𝒕


𝑻


𝟎


)                                                              (𝟐) 


The frequency, or pitch, of the sound is the rate at which the acoustic oscillations occur in the medium 


(air/water) and is measured in cycles per second, or Hertz (Hz). When sound is measured in a way which 


approximates to how a human would perceive it using an A-weighting filter on a sound level meter, the resulting 


 


1 Historically, use was primarily made of rms and peak sound pressure level metrics for assessing the potential effects of 
sound on marine life. However, the SEL is increasingly being used as it allows exposure duration and the effect of exposure 
to multiple events to be considered.  
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level is described in values of dBA. However, the hearing faculty of marine mammals is not the same as 


humans, with marine mammals hearing over a wider range of frequencies and with a different sensitivity. It is 


therefore important to understand how a marine mammal’s hearing varies over its entire frequency range to 


assess the effects of anthropogenic sound upon them. Consequently, use can be made of frequency weighting 


scales (m-weighting) to determine the level of the sound in comparison with the auditory response of the animal 


concerned. A comparison between the typical hearing response curves for fish, humans and marine mammals 


is shown in Figure 1.3. (It is worth noting that hearing thresholds are sometimes shown as audiograms with 


sound level on the y axis rather than sensitivity, resulting in the graph shape being the inverse of the graph 


shown.) 


 


 


Figure 1.3: Comparison Between Hearing Thresholds of Different Animals 


 


Other relevant acoustic terminology and their definitions used in the report are detailed below. 


1.2.1.1 1/3rd octave bands 


The broadband acoustic power (i.e., containing all the possible frequencies) emitted by a sound source, 


measured/modelled at a location within the survey region is generally split into, and reported, in a series of 


frequency bands. In marine acoustics, the spectrum is generally reported in standard 1/3rd octave band 


frequencies, where an octave represents a doubling in sound frequency (therefore a 1/3rd octave band 


represents a third of this doubling in frequency). 


1.2.1.2 Source level (SL) 


The source level (SL) is the sound pressure level of an equivalent and infinitesimally small version of the source 


(known as point source) at a hypothetical distance of 1 m from it. The source level may be combined with the 


transmission loss (TL) associated with the environment to obtain the received level (RL) in the far field of the 
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source. The far field distance is chosen so that the behaviour of the distributed source can be approximated to 


that of a point source. Source levels do not indicate the real sound pressure level at 1 m. 


1.2.1.3 Transmission loss (TL) 


TL at a frequency of interest is defined as the loss of acoustic energy as the signal propagates from a 


hypothetical (point) source location to the chosen receiver location. The TL is dependent on water depth, source 


depth, receiver depth, frequency, geology, and environmental conditions. The TL values are generally evaluated 


using an acoustic propagation model (various numerical methods exist) accounting for the above dependencies. 


1.2.1.4 Received level (RL) 


The RL is the sound level of the acoustic signal recorded (or modelled) at a given location, that corresponds to 


the acoustic pressure/energy generated by a known active sound source. This considers the acoustic output of 


a source and is modified by propagation effects. This RL value is strongly dependant on the source, 


environmental properties, geological properties and measurement location/depth. The RL is reported in dB 


either in rms or peak-to-peak SPL, and SEL metrics, within the relevant third-octave band frequencies. The RL 


is related to the SL as 


                                     RL = SL – TL                                                   (3) 


where TL is the transmission loss of the acoustic energy within the survey region. 


The directional dependence of the source signature and the variation of TL with azimuthal direction α (which is 


strongly dependent on bathymetry) are generally combined and interpolated to report a 2-D plot of the RL 


around the chosen source point up to a chosen distance. 


1.3 Acoustic Assessment Criteria 


1.3.1 Introduction 


Underwater noise has the potential to affect marine life in different ways depending on the noise level and 


characteristics. Richardson et al. (1995) defined four zones of noise influence which vary with distance from the 


source and level. These are: 


• The zone of audibility: this is the area within which the animal can detect the sound. Audibility itself does 


not implicitly mean that the sound will have an effect on the marine mammal. 


• The zone of masking: this is defined as the area within which noise can interfere with detection of other 


sounds such as communication or echolocation clicks. This zone is very hard to estimate due to a paucity 


of data relating to how marine mammals detect sound in relation to masking levels (for example, humans 


can hear tones well below the numeric value of the overall noise level). 


• The zone of responsiveness: this is defined as the area within which the animal responds either 


behaviourally or physiologically. The zone of responsiveness is usually smaller than the zone of audibility 


because, as stated previously, audibility does not necessarily evoke a reaction.  


• The zone of injury/hearing loss: this is the area where the sound level is high enough to cause tissue 


damage in the ear. This can be classified as either temporary threshold shift (TTS) or permanent threshold 


shift (PTS). At even closer ranges, and for very high intensity sound sources (e.g., underwater explosions), 


physical trauma or even death are possible. 


For this study, it is the zones of injury and responsiveness (i.e., disturbance) that are of concern. To determine 


the potential spatial range of injury and disturbance, a review has been undertaken of available evidence, 


including international guidance and scientific literature. The following sections summarise the relevant 


thresholds for onset of effects and describe the evidence base used to derive them. 
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1.3.2 Injury to Marine Mammals 


Sound propagation models can be constructed to allow the received noise level at different distances from the 


source to be calculated. To determine the consequence of these received levels on any marine mammals which 


might experience such noise emissions, it is necessary to relate the levels to known or estimated impact 


thresholds. The injury criteria proposed by Southall et al. (2019) are based on a combination of linear (i.e., un-


weighted) peak pressure levels and mammal hearing weighted sound exposure levels (SEL). The hearing 


weighting function is designed to represent the bandwidth for each group within which acoustic exposures can 


have auditory effects. The categories include:  


• Low Frequency (LF) cetaceans: marine mammal species such as baleen whales; 


• High Frequency (HF) cetaceans: marine mammal species such as dolphins, toothed whales, beaked 


whales and bottlenose whales; 


• Very High Frequency (VHF) cetaceans: marine mammal species such as true porpoises, river dolphins 


and pygmy/dwarf sperm whales and some oceanic dolphins, generally with auditory centre frequencies 


above 100 kHz); 


• Phocid Carnivores in Water (PCW): true seals; hearing in air is considered separately in the group PCA; 


and  


• Other Marine Carnivores in Water (OCW): including otariid pinnipeds (e.g. sea lions and fur seals), sea 


otters and polar bears; air hearing considered separately in the group Other Marine Carnivores in Air 


(OCA). 


These weightings have therefore been used in this study and are shown in Figure 1.4.  


 


Figure 1.4: Comparison Between Hearing Thresholds of Different Marine Mammal Groups 
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Injury criteria are proposed in Southall et al. (2019) are for two different types of sound as follows: 


• Impulsive sounds which are typically transient, brief (less than 1 second), broadband, and consist of high 


peak sound pressure with rapid rise time and rapid decay (ANSI 1986; NIOSH 1998; ANSI 2005). This 


category includes sound sources such as seismic surveys, impact piling and underwater explosions. 


• Non-impulsive sounds which can be broadband, narrowband or tonal, brief or prolonged, continuous or 


intermittent and typically do not have a high peak sound pressure with rapid rise/decay time that impulsive 


sounds do (ANSI 1995; NIOSH 1998). This category includes sound sources such as continuous running 


machinery, drilling, sonar and vessels. 


The criteria for impulsive and non-impulsive sound have been adopted for this study given the nature of the 


sound source used during construction activities. The relevant criteria proposed by Southall et al. (2019) are as 


summarised in Table 1.1 and Table 1.2. 


 


Table 1.1: Summary of PTS Onset Acoustic Thresholds (Southall et al., 2019; Tables 6 and 7) 


Hearing Group Parameter Impulsive Non-impulsive 


Low-frequency (LF) 
cetaceans 


Peak, unweighted 219 - 


SEL, LF weighted 183 199 


High-frequency (HF) 
cetaceans 


Peak, unweighted 230 - 


SEL, HF weighted 185 198 


Very High-frequency (VHF) 
cetaceans 


Peak, unweighted 202 - 


SEL, VHF weighted 155 173 


Phocid Carnivores in Water 
(PCW) 


Peak, unweighted 218 - 


SEL, PCW weighted 185 201 


Other Marine Carnivores in 
Water (OCW) 


Peak, unweighted 232 - 


SEL, OCW weighted 203 219 


 


Table 1.2: Summary of TTS Onset Acoustic Thresholds (Southall et al., 2019; Tables 6 and 7) 


Hearing Group Parameter Impulsive Non-impulsive 


Low-frequency (LF) 
cetaceans 


Peak, unweighted 213 - 


SEL, LF weighted 168 179 


High-frequency (HF) 
cetaceans 


Peak, unweighted 224 - 


SEL, HF weighted 170 178 


Very High-frequency (VHF) 
cetaceans 


Peak, unweighted 196 - 


SEL, VHF weighted 140 153 


Phocid Carnivores in Water 
(PCW) 


Peak, unweighted 212 - 


SEL, PCW weighted 170 181 


Other Marine Carnivores in 
Water (OCW) 


Peak, unweighted 226 - 


SEL, OCW weighted 188 199 


 


These updated marine mammal injury criteria were published in 2019 (B. L. Southall et al. 2019). The paper 


utilised the same hearing weighting curves and thresholds as presented in the preceding regulations document 


(NMFS 2018) with the main difference being the naming of the hearing groups and introduction of additional 


thresholds for animals not covered by NMFS (2018). A comparison between the two naming conventions is 


shown in Table 1.3. 
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To reduce uncertainty, the naming convention used in this report is based upon those set out in Southall et al. 


(2019). Consequently, this assessment utilises criteria which are applicable to both NMFS (2018) and Southall 


et al. (2019).  


 


Table 1.3: Comparison of hearing group names between NMFS 2018 and Southall 2019 


NMFS (2018) hearing group name Southall et al. (2019) hearing group name 


Low frequency cetaceans (LF) Low-frequency cetaceans (LF) 


Mid frequency cetaceans (MF) High-frequency cetaceans (HF) 


High frequency cetaceans (HF) Very high-frequency cetaceans (VHF) 


Phocid pinnipeds in water (PW) Phocid carnivores in water (PCW) 


 


1.3.3 Disturbance to Marine Mammals 


Beyond the area in which injury may occur, the effect on marine mammal behaviour is the most important 


measure of impact. Significant (i.e. non-trivial) disturbance may occur when there is a risk of animals incurring 


sustained or chronic disruption of behaviour or when animals are displaced from an area, with subsequent 


redistribution being significantly different from that occurring due to natural variation.  


To consider the possibility of significant disturbance resulting from the Proposed Development, it is therefore 


necessary to consider the likelihood that the sound could cause non-trivial disturbance; the likelihood that the 


sensitive receptors will be exposed to that sound and whether the number of animals exposed are likely to be 


significant at the population level. Assessing this is however a very difficult task due to the complex and variable 


nature of sound propagation, the variability of documented animal responses to similar levels of sound, and the 


availability of population estimates, and regional density estimates for all marine mammal species.  


Southall et al. (2007) recommended that the only currently feasible way to assess whether a specific sound 


could cause disturbance is to compare the circumstances of the situation with empirical studies, which the paper 


groups by severity in a scale from 0 to 9. The Joint Nature Conservation Committee (JNCC) guidance in the UK 


(JNCC, 2010) indicates that a score of five or more on the Southall et al. (2007) behavioural response severity 


scale could be significant. The more severe the response on the scale, the lower the amount of time that the 


animals will tolerate it before there could be significant negative effects on life functions, which would constitute 


a disturbance. 


Southall et al. (2007) present a summary of observed behavioural responses for various mammal groups 


exposed to different types of noise: continuous (non-pulsed) or impulsive (single or multiple pulsed).  


1.3.3.1 Continuous (Non-Pulsed, Non-Impulsive) Sound 


For non-pulsed sound (e.g. drilled piles, vessels etc.), the lowest sound pressure level at which a score of five or 


more occurs for low frequency cetaceans is 90 dB to 100 dB re 1 μPa (rms). However, this relates to a study 


involving migrating grey whales (Eschrichtius robustus). A study for minke whales (Balaenoptera acutorostrata) 


showed a response score of three at a received level of 100 dB to 110 dB re 1 μPa (rms), with no higher 


severity score encountered for this species. For mid frequency cetaceans, a response score of eight was 


encountered at a received level of 90 dB to 100 dB re 1 μPa (rms), but was for one sperm whale Physeter 


macrocephalus and might not be applicable for the species likely to be encountered in the vicinity of the 


Proposed Development. For Atlantic white-beaked dolphin Lagenorhynchus albirostris, a response score of 


three was encountered for received levels of 110 to 120 dB re 1 μPa (rms), with no higher severity score 


encountered. For high frequency cetaceans such as bottlenose dolphins Tursiops truncatus, several individual 


responses with a response score of six are noted from 80 dB re 1 μPa (rms) upwards. There is a significant 


increase in the number of mammals responding at a response score of six once the received sound pressure 


level is greater than 140 dB re 1 μPa (rms) (Southall et al., 2007). 
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The NMFS (2005) guidance sets the marine mammal level B harassment threshold for continuous noise at 


120 dB re 1 μPa (rms). This value sits approximately mid-way between the range of values identified in Southall 


et al. (2007) for continuous sound but is lower than the value at which the majority of mammals responded at a 


response score of six (i.e. once the received rms sound pressure level is greater than 140 dB re 1 μPa). 


Considering the paucity and high-level variation of data relating to onset of behavioural effects due to 


continuous sound, it is recommended that any ranges predicted using this number are viewed as probabilistic 


and potentially over precautionary. 


1.3.3.2 Impulsive (Pulsed) Sound 


Southall et al. (2007) presents a summary of observed behavioural responses due to multiple pulsed sound, 


although the data are primarily based on responses to seismic exploration activities (rather than for piling). 


Although these datasets contain much relevant data for LF cetaceans, there are no strong data for MF or HF 


cetaceans. Low frequency cetaceans, other than bow-head whales (Balaena mysticetus), were typically 


observed to respond significantly at a received level of 140 dB to 160 dB re 1 μPa (rms). Behavioural changes 


at these levels during multiple pulses may have included a visible startle response, extended cessation or 


modification of vocal behaviour, brief cessation of reproductive behaviour or brief/minor separation of females 


and dependent offspring. The data available for MF cetaceans indicate that some significant response was 


observed at a SPL of 120 dB to 130 dB re 1μPa (rms), although the majority of cetaceans in this category did 


not display behaviours of this severity until exposed to a level of 170 dB to 180 dB re 1μPa (rms). Furthermore, 


other MF cetaceans within the same study were observed to have no behavioural response even when exposed 


to a level of 170 dB to 180 dB re 1μPa (rms).  


According to Southall et al. (2007) there is a general paucity of data relating to the effects of sound on pinnipeds 


in particular. One study using ringed Pusa hispida, bearded Erignathus barbatus and spotted seals Phoca 


largha (Harris et al., 2001) found onset of a significant response at a received sound pressure level of 160 dB to 


170 dB re 1 μPa (rms), although larger numbers of animals showed no response at noise levels of up to 


180 dB re 1 μPa (rms). It is only at much higher sound pressure levels in the range of 190 dB to 


200 dB re 1 μPa (rms) that significant numbers of seals were found to exhibit a significant response. For non-


pulsed sound, one study elicited a significant response on a single harbour seal at a received level of 100 dB to 


110 dB re 1 μPa (rms), although other studies found no response or non-significant reactions occurred at much 


higher received levels of up to 140 dB re 1 μPa (rms). No data are available for higher noise levels and the low 


number of animals observed in the various studies means that it is difficult to make any firm conclusions from 


these studies.  


Southall et al. (2007) also notes that, due to the uncertainty over whether HF cetaceans may perceive certain 


sounds and due to paucity of data, it was not possible to present any data on responses of HF cetaceans. 


However, Lucke et al. (2009) showed a single harbour porpoise consistently showed aversive behavioural 


reactions to pulsed sound at received SPL above 174 dB re 1 μPa (peak-to-peak) or a SEL of 


145 dB re 1 μPa2s, equivalent to an estimated2 rms sound pressure level of 166 dB re 1 μPa. 


Clearly, there is much intra-category and perhaps intra-species variability in behavioural response. As such, a 


conservative approach should be taken to ensure that the most sensitive marine mammals remain protected. 


The High Energy Seismic Survey (HESS) workshop on the effects of seismic (i.e. pulsed) sound on marine 


mammals (HESS, 1997) concluded that mild behavioural disturbance would most likely occur at rms sound 


levels greater than 140 dB re 1 μPa (rms). This workshop drew on studies by Richardson (1995) but recognised 


that there was some degree of variability in reactions between different studies and mammal groups. 


Consequently, for the purposes of this study, a precautionary level of 140 dB re 1 μPa (rms) is used to indicate 


the onset of low-level marine mammal disturbance effects for all mammal groups for impulsive sound. 


This assessment adopts a conservative approach and uses the NMFS (2005) Level B harassment threshold of 


160 dB re 1 μPa (rms) for impulsive sound. Level B Harassment is defined by NMFS (2005) as having the 


 


2 Based on an analysis of the time history graph in Lucke et al. (2007), the T90 period is estimated to be approximately 8 ms, 
resulting in a correction of 21 dB applied to the SEL to derive the rmsT90 sound pressure level. However, the T90 was not 
directly reported in the paper. 
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potential to disturb a marine mammal or marine mammal stock in the wild by causing disruption of behavioural 


patterns, including, but not limited to, migration, breathing, nursing, breeding, feeding, or sheltering but which 


does not have the potential to injure a marine mammal or marine mammal stock in the wild. This is similar to the 


JNCC (2010) description of non-trivial disturbance and has therefore been used as the basis for onset of 


behavioural change in this assessment. 


It is important to understand that exposure to sound levels exceeding the behavioural change threshold stated 


above does not necessarily imply that the sound will result in significant disturbance. As noted previously, it is 


also necessary to assess the likelihood that the sensitive receptors will be exposed to that sound and whether 


the numbers exposed are likely to be significant at the population level. 


 


Table 1.4: Disturbance Criteria for Marine Mammals Used in this Study (NMFS 2005) 


Effect Non-Impulsive Threshold Impulsive Threshold  


(Other than Piling) 


Mild disturbance (all marine mammals) - 140 dB re 1µ Pa (rms) 


Strong disturbance (all marine 
mammals) 


120 dB re 1µ Pa (rms) 160 dB re 1µ Pa (rms) 


   


 


A recent position statement from Natural Resources Wales (NRW; May 2023) presents a number of disturbance 


criteria specifically for assessing the impacts on harbour porpoise, which are summarised below. Given that the 


development lies in Welsh waters, separate disturbance calculations have been undertaken for harbour 


porpoise based on the guidance summarised in Table 1.5. 


 


Table 1.5: Disturbance Criteria for Harbour Porpoise from NRW Guidance 


Source Recommended Criteria 


Pile driving 143 dB SELss (Tougaard, 2021); 145 dB SELss (Lucke et al. 
2009); or 140 dB SELss (ASCOBANS, 2014) 


Seismic surveys 143 dB SELss (Tougaard, 2021); 145 dB SELss (Lucke et al. 
2009); or 140 dB SELss (ASCOBANS, 2014) 


Geophysical surveys (Sub-bottom profilers and sonar) 160 dB SPLrms level B harassment (NMFS, 2005) 


Unexploded ordnance 140 dB SEL (Wvhf) (Southall et al., 2019) 


Continuous noise 120 dB SPLrms (NMFS 2005) 


 


1.3.4 Fish and Sea Turtles  


Adult fish not in the immediate vicinity of a noise source are generally able to vacate the area and avoid physical 


injury. However, larvae and eggs are not highly mobile and are therefore more likely to incur injuries from the 


sound energy in the immediate vicinity of the sound source, including damage to their hearing, kidneys, hearts, 


and swim bladders. Such effects are unlikely to happen outside of the immediate vicinity of even the highest 


energy sound sources.  


For fish, the most relevant criteria for injury are considered to be those contained in the recent Sound Exposure 


Guidelines for Fishes and Sea Turtles (Popper et al., 2014). These guidelines do not group by species but 


instead broadly group fish into the following categories based on their anatomy and the available information on 


hearing of other fish species with comparable anatomies: 
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• Group 1 fish: fishes with no swim bladder or other gas chamber (e.g. elasmobranchs, flatfishes and 


lampreys). These species are less susceptible to barotrauma and are only sensitive to particle motion, not 


sound pressure. Basking shark, which does not have a swim bladder, falls into this hearing group. 


• Group 2 fish: fishes with swim bladders but the swim bladder does not play a role in hearing (e.g. 


salmonids). These species are susceptible to barotrauma, although hearing only involves particle motion, 


not sound pressure. 


• Group 3: Fishes with swim bladders that are close, but not connected, to the ear (e.g. gadoids and eels). 


These fishes are sensitive to both particle motion and sound pressure and show a more extended 


frequency range than groups 1 and 2, extending to about 500 Hz. 


• Group 4: Fishes that have special structures mechanically linking the swim bladder to the ear (e.g. 


clupeids such as herring, sprat and shads). These fishes are sensitive primarily to sound pressure, 


although they also detect particle motion. These species have a wider frequency range, extending to 


several kHz and generally show higher sensitivity to sound pressure than fishes in Groups 1, 2 and 3. 


• Sea Turtles: There is limited information on auditory criteria for sea turtles and the effect of impulsive noise 


is therefore inferred from documented effects to other vertebrates. Bone conducted hearing is the most 


likely mechanism for auditory reception in sea turtles and, since high frequencies are attenuated by bone, 


the range of hearing are limited to low frequencies only (Tonndorf, 1972). For leatherback turtle 


Dermochelys coracea the hearing range has been recorded as between 50 and 1,200 Hz with maximum 


sensitivity between 100 and 400 Hz (Piniak, 2012). 


• Fish eggs and larvae: separated due to greater vulnerability and reduced mobility. Very few peer-


reviewed studies report on the response of eggs and larvae to anthropogenic sound. 


The guidelines set out criteria for injury due to different sources of noise. Those relevant to the Proposed 


Development are considered to be those for injury due to impulsive piling sources only, as non-impulsive 


sources were not considered to be a key impact and therefore were screened out of the guidance3. The criteria 


include a range of indices including SEL, rms and peak SPLs. Where insufficient data exist to determine a 


quantitative guideline value, the risk is categorised in relative terms as “high”, “moderate” or “low” at three 


distances from the source: “near” (i.e. in the tens of metres), “intermediate” (i.e. in the hundreds of metres) or 


“far” (i.e. in the thousands of metres). It should be noted that these qualitative criteria cannot differentiate 


between exposures to different noise levels and therefore all sources of noise, no matter how noisy, would 


theoretically elicit the same assessment result. However, because the qualitative risks are generally qualified as 


“low”, with the exception of a moderate risk at “near” range (i.e. within tens of metres) for some types of animal 


and impairment effects, this is not considered to be a significant issue with respect to determining the potential 


effect of noise on fish. 


The injury criteria used in this noise assessment for impulsive piling are given in Table 1.6. In the table, both peak 


and SEL criteria are unweighted. Physiological effects relating to injury criteria are described below (Popper et 


al., 2014; Popper and Hawkins, 2016): 


• Mortality and potential mortal injury: either immediate mortality or tissue and/or physiological damage 


that is sufficiently severe (e.g. a barotrauma) that death occurs sometime later due to decreased fitness. 


Mortality has a direct effect upon animal populations, especially if it affects individuals close to maturity. 


• Recoverable injury: Tissue and other physical damage or physiological effects, that are recoverable but 


which may place animals at lower levels of fitness, may render them more open to predation, impaired 


feeding and growth, or lack of breeding success, until recovery takes place. 


• TTS: Short term changes in hearing sensitivity may, or may not, reduce fitness and survival. Impairment of 


hearing may affect the ability of animals to capture prey and avoid predators, and also cause deterioration 


in communication between individuals; affecting growth, survival, and reproductive success. After 


 


3 Guideline exposure criteria for seismic surveys, continuous sound and naval sonar are also presented though are not 
applicable to the Proposed Development. 
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termination of a sound that causes TTS, normal hearing ability returns over a period that is variable, 


depending on many factors, including the intensity and duration of sound exposure. 


 
Table 1.6: Criteria for Onset of Injury to Fish and Sea Turtles due to Impulsive Piling (Popper et al., 


2014) 


Type of Animal Parameter Mortality and 
Potential Mortal 
Injury 


Recoverable Injury TTS 


Group 1 Fish: no 
swim bladder 
(particle motion 
detection) 


SEL, dB re 1 μPa2s >219 >216 >>186 


Peak, dB re 1 μPa >213 >213 - 


Group 2 Fish: where 
swim bladder is not 
involved in hearing 
(particle motion 
detection) 


SEL, dB re 1 μPa2s 210 203 >186 


Peak, dB re 1 μPa >207 >207 - 


Groups 3 and 4 
Fish: where swim 
bladder is involved 
in hearing (primarily 
pressure detection) 


SEL, dB re 1 μPa2s 207 203 186 


Peak, dB re 1 μPa >207 >207 - 


Sea turtles SEL, dB re 1 μPa2s 210 (Near) High 


(Intermediate) Low 


(Far) Low 


(Near) High 


(Intermediate) Low 


(Far) Low Peak, dB re 1 μPa >207 


Eggs and larvae SEL, dB re 1 μPa2s >210 (Near) Moderate 


(Intermediate) Low 


(Far) Low 


(Near) Moderate 


(Intermediate) Low 


(Far) Low Peak, dB re 1 μPa >207 


 


The criteria used in this noise assessment for non-impulsive piling and other continuous noise sources, such as 


vessels, are given in Table 1.7. The only numerical criteria for these sources are for recoverable injury and TTS 


for Groups 3 and 4 Fish.  


 


Table 1.7: Criteria for Onset of Injury to Fish and Sea Turtles due to Non-impulsive Sound (Popper et 
al., 2014). 


Type of animal Mortality and potential 
mortal injury 


Recoverable injury TTS 


Group 1 Fish: no swim 
bladder (particle motion 
detection) 


(Near) Low 


(Intermediate) Low 


(Far) Lo w 


(Near) Low 


(Intermediate) Low 


(Far) Low 


(Near) Moderate 


(Intermediate) Low 


(Far) Low 


Group 2 Fish: where swim 
bladder is not involved in 
hearing (particle motion 
detection) 


(Near) Low 


(Intermediate) Low 


(Far) Low 


(Near) Low 


(Intermediate) Low 


(Far) Low 


(Near) Moderate 


(Intermediate) Low 


(Far) Low 


Groups 3 and 4 Fish: 
where swim bladder is 
involved in hearing 
(primarily pressure 
detection) 


(Near) Low 


(Intermediate) Low 


(Far) Low 


170 dB re 1 μPa (rms) for 48 
hours 


158 dB re 1 μPa (rms) for 12 
hours 
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Type of animal Mortality and potential 
mortal injury 


Recoverable injury TTS 


Sea turtles (Near) Low 


(Intermediate) Low 


(Far) Low 


(Near) Low 


(Intermediate) Low 


(Far) Low 


(Near) Moderate 


(Intermediate) Low 


(Far) Low 


Eggs and larvae (Near) Low 


(Intermediate) Low 


(Far) Low 


(Near) Low 


(Intermediate) Low 


(Far) Low 


(Near) Low 


(Intermediate) Low 


(Far) Low 


 


The criteria used in this noise assessment for UXO clearance activities are given in Table 1.8. Although there is 


a numerical threshold defined for eggs and larvae, this is in terms of particle motion and therefore has not been 


assessed as part of this report as no suitably tested and reviewed propagation exists at this time. Particle 


motion has been addressed in Appendix A.  


 


Table 1.8: Criteria for Injury to Fish due to Explosives (Popper et al., 2014) 


Type of Animal Parameter Mortality and 
Potential Mortal 
Injury 


Recoverable Injury TTS 


Group 1 Fish: no 
swim bladder 
(particle motion 
detection) 


Peak, dB re 1 μPa 229 - 234 (Near) High 


(Intermediate) Low 


(Far) Low 


(Near) High 


(Intermediate) Moderate 


(Far) Low 


Group 2 Fish: where 
swim bladder is not 
involved in hearing 
(particle motion 
detection) 


Peak, dB re 1 μPa 229 - 234 (Near) High 


(Intermediate) High 


(Far) Low 


(Near) High 


(Intermediate) Moderate 


(Far) Low 


Group 3 and 4 Fish: 
where swim bladder 
is involved in hearing 
(primarily pressure 
detection) 


Peak, dB re 1 μPa 229 – 234 (Near) High 


(Intermediate) High 


(Far) Low 


(Near) High 


(Intermediate) High 


(Far) Low 


Sea turtles Peak, dB re 1 μPa 229 – 234 (Near) High 


(Intermediate) High 


(Far) Low 


(Near) High 


(Intermediate) High 


(Far) Low 


Eggs and larvae Peak velocity, mm s-1 > 13 (Near) High 


(Intermediate) Low 


(Far) Low 


(Near) High 


(Intermediate) Low 


(Far) Low 


 


It should be noted that there are no thresholds in Popper et al. (2014) in relation to noise from high frequency 


sonar (>10 kHz). This is because the hearing range of fish species falls well below the frequency range of high 


frequency sonar systems. Consequently, the effects of noise from high frequency sonar surveys on fish has not 


been conducted as part of this study, due to the frequency of the source being beyond the range of hearing and 


due to the lack of any suitable thresholds. 


Behavioural reaction of fish to sound has been found to vary between species based on their hearing sensitivity. 


Typically, fish sense sound via particle motion in the inner ear which is detected from sound-induced motions in 
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the fish’s body. The detection of sound pressure is restricted to those fish which have air filled swim bladders; 


however, particle motion (induced by sound) can be detected by fish without swim bladders4. 


Highly sensitive species such as herring have elaborate specialisations of their auditory apparatus, known as an 


otic bulla – a gas filled sphere, connected to the swim bladder, which enhances hearing ability. The gas filled 


swim bladder in species such as cod and salmon may be involved in their hearing capabilities, so although there 


is no direct link to the inner ear, these species are able to detect lower sound frequencies and as such are 


considered to be of medium sensitivity to noise. Flatfish, and elasmobranchs, have no swim bladders and as 


such are considered to be relatively less sensitive to sound pressure. 


The most recent criteria for disturbance are considered to be those contained in Popper et al. (2014) which set 


out criteria for disturbance due to different sources of noise. The risk of behavioural effects is categorised in 


relative terms as “high”, “moderate” or “low” at three distances from the source: “near” (i.e. in the tens of 


metres), “intermediate” (i.e. in the hundreds of metres) or “far” (i.e. in the thousands of metres), as shown in 


Table 1.9. 


It is important to note that the Popper et al. (2014) criteria for disturbance due to sound are qualitative rather 


than quantitative. Consequently, a source of noise of a particular type (e.g. piling) would result in the same 


predicted impact, no matter the level of noise produced or the propagation characteristics. 


Table 1.9: Criteria for Onset of Behavioural Effects in Fish and Sea Turtles for Impulsive and Non-
Impulsive Sound (Popper et al., 2014) 


Type of Animal Relative Risk of Behavioural Effects 


Impulsive Piling Explosives Non-Impulsive Sound 


Group 1 Fish: no swim 
bladder (particle motion 
detection) 


(Near) High 


(Intermediate) Moderate 


(Far) Low 


(Near) High 


(Intermediate) Moderate 


(Far) Low 


(Near) Moderate 


(Intermediate) Moderate 


(Far) Low 


Group 2 Fish: where swim 
bladder is not involved in 
hearing (particle motion 
detection) 


(Near) High 


(Intermediate) Moderate 


(Far) Low 


(Near) High 


(Intermediate) High 


(Far) Low 


(Near) Moderate 


(Intermediate) Moderate 


(Far) Low 


Groups 3 and 4 Fish: 
where swim bladder is 
involved in hearing 
(primarily pressure 
detection) 


(Near) High 


(Intermediate) High 


(Far) Moderate 


(Near) High 


(Intermediate) High 


(Far) Low 


(Near) High 


(Intermediate) Moderate 


(Far) Low 


Sea turtles (Near) High 


(Intermediate) Moderate 


(Far) Low 


(Near) High 


(Intermediate) High 


(Far) Low 


(Near) High 


(Intermediate) Moderate 


(Far) Low 


Eggs and larvae (Near) Moderate 


(Intermediate) Low 


(Far) Low 


(Near) High 


(Intermediate) Low 


(Far) Low 


(Near) Moderate 


(Intermediate) Moderate 


(Far) Low 


Therefore, the criteria presented in the Washington State Department of Transport Biological Assessment 


Preparation for Transport Projects Advanced Training Manual (WSDOT, 2011) are also used in this assessment 


for predicting the extent of behavioural effects due to impulsive piling. The manual suggests an un-weighted 


sound pressure level of 150 dB re 1 μPa (rms) as the criterion for onset of behavioural effects, based on work 


by (Hastings, 2002). Sound pressure levels exceeding 150 dB re 1 μPa (rms) are expected to cause temporary 


behavioural changes, such as elicitation of a startle response, disruption of feeding, or avoidance of an area. 


The document notes that levels exceeding this threshold are not expected to cause direct permanent injury but 


may indirectly affect the individual fish (such as by impairing predator detection). It is important to note that this 


threshold is for onset of potential effects, and not necessarily an ‘adverse effect’ threshold. 


 


4 It should be noted that the presence of a swim bladder does not necessarily mean that the fish can detect pressure. Some 
fish have swim bladders that are not involved in the hearing mechanism and can only detect particle motion. 
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1.4 Source Sound Levels 


1.4.1 Overview of Modelling Scenarios  


The following modelling scenarios have been determined based on the project description and an identification of 


potential sources of noise: 


Pre-construction and Survey Works 


• Tugs/Barges; 


• Support vessels/other vessels;  


• Geophysical site investigations; 


• Vertical Seismic Profiler (VSP); and 


• Clearance of unexploded ordnance (UXO). 


Piling Works 


• Impact pile driving of substation jacket foundations; 


• Jack-up rig; 


• Misc. small vessels (e.g. tugs, support vessels and RIBs); and 


• Additional construction phase works: cable trenching and laying. 


1.4.2 Source Levels 


Underwater noise sources are usually quantified in dB re 1 μPa, as if measured at a hypothetical distance of 1 


m from the source (the Source Level; SL). In practice, it is not usually possible to measure at 1 m from a source, 


but this metric allows comparison and reporting of different source levels on a like-for-like basis. In reality, for a 


large sound source this imagined point at 1 m from the acoustic centre does not exist. Furthermore, the energy 


is distributed across the source and does not all emanate from this imagined acoustic centre point. Therefore, 


the stated sound pressure level at 1 m does not actually occur for large sources. In the acoustic near-field (i.e. 


close to the source), the sound pressure level will be significantly lower than the value predicted by the SL.  


A wealth of experimental data and literature-based information is available for quantifying the noise emission 


from different construction operations. This information, which allows us to predict with a good degree of 


accuracy the sound generated by a noise source at discrete frequencies in one-third octave bands, will be 


employed to characterise their acoustic emission in the underwater environment.  


1.4.3 Geophysical Surveys 


The impacts of the majority of these sources are covered in a separate report “Underwater noise modelling for 


noise from bathymetric and 3D seismic surveys Liverpool Bay”, prepared by Subacoustech in October 2021 


(Barham (2021).  


The parameters used for modelling the geophysical survey sources are set out in Table 1.10. 


Table 1.10: Geophysical Survey Source Parameters used in the Assessment 


Survey Frequency, kHz Source level, 


dB re 1 μPa (rms) 


Pulse rate, 


pulses/s 


Pulse width, 


ms 


Beam width, 


degrees 


MBES 170 - 450 220 Up to 60 Hz 0.015 – 1.0 ms Swath coverage up to 160° 


Beamwidth 0.5° x 0.5° 


SBP 85 – 115 247 Up to 40 Hz 0.07 – 1.0 ms ±1° for all frequencies 
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1.4.4 VSP 


The VSP survey will be carried out with the following parameters. The source is considered to be impulsive. 


• Number of guns = 6; 


• Total volume = 1,200 cu in; 


• Source depth = 5 m; 


• Firing pressure = 2,000 psi; 


• SEL = 220 dB re 1 μPa2s @1 m; 


• 0-Peak SPL = 238 dB re. 1 μPa @ 1 m; 


• Pulse interval = 20 s (during operations); and 


• Total number of pulses per 24 h period = 4,320 (3 x min). 


1.4.5 UXO Clearance 


The precise details and locations of potential UXOs is currently unknown . For the purposes of this assessment, 


it has been assumed that the maximum design scenario (MDS) will be clearance of UXO with a Net Explosive 


Quantity (NEQ) of 907 kg cleared by either low order or high order techniques. Low order techniques are not 


always possible and are dependent upon the individual situations surrounding each UXO. 


There are several low-order and low-yield techniques available for the clearance of UXO, with the development 


of new techniques being a subject of ongoing research. For example, one such technique (deflagration) uses a 


single charge of 30 g to 80 g Net Explosive Quantity (NEQ) which is placed in close proximity to the UXO to 


target a specific entry point. When detonated, a shaped charge penetrates the casing of the UXO to introduce a 


small, clinical plasma jet into the main explosive filling. The intention is to excite the explosive molecules within 


the main filling to generate enough pressure to burst the UXO casing, producing a deflagration of the main filling 


and neutralising the UXO. 


Recent controlled experiments showed low-order deflagration to result in a substantial reduction in acoustic 


output over traditional high order methods, with SPLpk and SEL being typically significantly lower for the 


deflagration of the same size munition, and with the acoustic output being proportional to the size of the shaped 


charge, rather than the size of the UXO itself (Robinson et al., 2020). Using this low order deflagration method, 


the probability of a low order outcome is high; however, there is a small inherent risk with these clearance 


methods that the UXO will detonate or deflagrate violently resulting in higher sound level emissions. 


It is possible that there will be residual explosive material remaining on the seabed following the use of low 


order techniques for UXO disposal. In this case, and only for debris of sufficient size to be a risk to fishing 


activities, recovery will be performed which includes the potential use of a small (500 g) ‘clearing shot’. 


Alternatively, a low-yield clearance technique could be utilised for UXOs utilising two 750 g donor charges, or 


four 750 g donor charges in the case of German ground mines.  


As a last resort, if it is not possible to carry out low-order or low-yield clearance techniques, it may be necessary 


to carry out a high order detonation of the UXO. These are likely to range between 25 kg to 907 kg, with the 


most common UXO size likely to be in the order of 130 kg.  


The underwater sound modelling has been undertaken for a range of charge configurations as set out in Table 


1.11. 
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Table 1.11: Details of UXO and their Relevant Charge Sizes Employed for Modelling. 


Charge Size (kg NEQ) Notes/Assumptions 


Low-order and low-yield donor charge configurations 


0.08 kg Maximum size of donor charge used for low-order technique  


0.5 kg Maximum size of clearing shot to neutralise any residual explosive 
material 


2 x 0.75 kg Charge configuration for low-yield technique for most UXO 


4 x 0.75 kg Maximum charge configuration for low-yield technique (for German 
ground mines) 


High-order donor charge options 


1.2 kg Most common donor charge for high-order UXO disposal 


3.5 kg Single barracuda blast-fragmentation charge for high-order disposal 


Potential UXOs (high-order disposal) 


25 kg Smallest potential UXO size 


130 kg Most common/likely (based on estimated number of devices) UXO size 


907 kg Maximum UXO size 


 


1.4.6 Impact Piling 


The sound generated and radiated by a pile as it is driven into the ground is complex, due to the many 


components which make up the generation and radiation mechanisms. However, a wealth of experimental data 


is available which allow us to predict with a good degree of accuracy the sound generated by a pile at discrete 


frequencies. Third octave band noise spectra have been presented in literature for various piling activities. (e.g. 


CDoT, 2001; Nedwell et al., 2003; Nedwell and Edwards, 2004; Thomsen et al., 2006; Nedwell et al., 2007; 


Nehls et al., 2007; De Jong and Ainslie, 2008; Wyatt, 2008; Lepper et al., 2009; Matuschek and Betke, 2009; 


Robinson et al., 2020). 


For the proposed development, the assessment has been carried out for the installation of up to 1.5 m diameter 


piles a maximum hammer energy of 1,200 kJ. Using the equation below (von Pein et al. 2022), a broadband 


source level value is evaluated for the noise emitted during impact pile driving operation in each operation 


window. 


𝑆𝐸𝐿1 =  𝑆𝐸𝐿0 + 10𝑙𝑜𝑔10 (
𝐸1


𝐸0


) + 16.7𝑙𝑜𝑔10 (
𝑑1


𝑑0


) − 10𝑙𝑜𝑔10 (
𝑚𝑟,1


𝑚𝑟,0


) + 750 [
10𝑙𝑜𝑔10(|𝑅0|2)


2 𝑐𝑜𝑡(𝜑)
(


1


ℎ1


−
1


ℎ0


)] 


In this equation, E is the hammer energy employed in Joules, d is the pile diameter, mr is the ram mass in kg, 


h is the water depth in m, |𝑅0| is the reflection coefficient and 𝜑 is the propagation angle (approximately 17° for 


a Mach wave generated by impact piling). The equation allows measured pile noise data from one site (denoted 


by subscript 0) to be scaled to another site (denoted by subscript 1).  


The spectral distribution of the source SELs for impact piling were derived from the reference spectrum provided 


in De Jong and Ainslie (2008), reproduced in Figure 1.5. 
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Figure 1.5: Impact Piling Source Frequency Distribution used in the Assessment 


 


The impact piling scenario that has been modelled for the Proposed Development is shown in  


Table 1.12. 


 
Table 1.12: Impact Piling Schedule used in the Assessment 


Activity/stage Duration, 
minutes 


Hammer 
Energy, kJ 


Strike Rate 
(strikes per 
minute) 


Number of 
strikes 


Notes/description 


Pile self-weight 
penetration 


N/A N/A N/A N/A Pile self-weight penetration where the 
pile will sink into the seabed under its 
own weight. 


      


Soft start 20 600 3 60 Slow start at low hammer energy 


Ramp Up 20 750 – 3,000 30 600 Minimise hammer energies at levels 
sufficient for pile installation, resulting 
in energy ramp-up throughout the 
piling operation 


Piling 60 3,000 40 2,400 Steady driving at normal operating 
mode 


The peak sound pressure level can be calculated from SEL values via the empirical fitting between pile driving 


SEL and peak SPL data, given in Lippert et al. (2015), as: 


L0-pk = 1.43 ×  𝑆𝐸𝐿 −  44.0 . 


Root mean square (rms) sound pressure levels were calculated assuming a typical T90 pulse duration (i.e. the 


period that contains 90% of the total cumulative sound energy) of 100 ms. It should be noted that in reality the 


rms T90 period will increase significantly with distance which means that any ranges based on rms sound 
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pressure levels at ranges of more than a few kilometres are likely to be significant overestimates and should 


therefore be treated as highly conservative. 


The piling of foundations described in  


Table 1.12 was also modelled with the inclusion of an acoustic deterrent device (ADD) before commencement 


of piling. Use of an ADD was modelled for a duration of 30 minutes prior to commencement of piling, all other 


stages of piling remained the same, and the ADD itself was assumed to not contribute towards any animal 


injury. 


1.4.7 Additional Construction Phase Sources 


The other noise source potentially active during the construction phase are related to cable installation (i.e. 


trenching and cable laying activities), and their related operations such as the jack-up rigs. The SEL based 


source levels are presented in Table 1.13. 


Table 1.13: SEL Based Source Levels for Other Noise Sources 


Sources Data 
Sourc
e 


RMS (dB re 
1 μPa) 


Frequency (Hz) 


1
6
 


3
1


.5
 


6
3
 


1
2


5
 


2
5


0
 


5
0


0
 


1
k
 


2
k
 


4
k
 


8
k
 


1
6


k
 


3
1


.5
k
 


Cable laying Wyatt 
(2008) 


188 176 174 174 173 170 165 161 162 146 139 133 169 


Cable 
trenching/ 
cutting  


Nedwe
ll et al. 
(2003) 


178 135 135 148 161 167 169 167 162 157 148 142 141 


Jack up rig  Evans 
(1996) 


127 99 104 111 115 120 120 116 113 117 120 115 109 


1.4.8 Vessels (All Phases) 


The noise emissions from the types of vessels that may be used for the Proposed Development are quantified 


in Table 1.14, based on a review of publicly available data. Sound from the vessels themselves (e.g. propeller, 


thrusters and sonar (if used)) primarily dominates the emission level. 


In Table 1.14, a correction of +3 dB has been applied to the rms sound pressure level to estimate the likely peak 


sound pressure level. SELs have been estimated for each source based on 24 hours continuous operation, 


although it is important to note that it is highly unlikely that any marine mammal or fish would stay at a stationary 


location or within a fixed radius of a vessel (or any other noise source) for 24 hours. Consequently, the acoustic 


modelling has been undertaken based on an animal swimming away from the source (or the source moving 


away from an animal). Source noise levels for vessels depend on the vessel size and speed as well as propeller 


design and other factors. There can be considerable variation in noise magnitude and character between 


vessels even within the same class. Therefore, source data for the Proposed Development has been based on 


worst-case assumptions (i.e. using noise data toward the higher end of the scale for the relevant class of ship 


as a proxy).  


Table 1.14: Source Noise Data for Construction and Installation Vessels 


Item Description/Assum
ptions 


Data Source Source SPL at 1 m 


RMS (dB re 1 μPa) SEL(24h) 
(dB re 1 μPa2s) 


Main Installation 
Vessels (Jack-up 
Barge/DP vessel) 


‘Gerardus Mercator’ 
trailer hopper suction 
dredger using DP as 
proxy 


Wyatt (2008) 180 229 


Tug/Anchor Handlers Tug used as proxy Richardson (1995) 172 221 


Guard Vessels Tug used as proxy Richardson (1995) 172 221 
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Item Description/Assum
ptions 


Data Source Source SPL at 1 m 


RMS (dB re 1 μPa) SEL(24h) 
(dB re 1 μPa2s) 


Survey Vessels Offshore support 
vessel used as proxy 


McCauley (1998) 179 228 


Crew Transfer Vessels Offshore support 
vessel used as proxy 


McCauley (1998) 179 228 


1.5 Propagation Model 


1.5.1 Propagation of Sound Underwater 


As distance from the sound source increases the level of sound recorded reduces, primarily due to the 


spreading of the sound energy with distance, in combination with attenuation due to absorption of sound energy 


by molecules in the water. This latter mechanism is more important for higher frequency sound than for lower 


frequencies.  


The way that the sound spreads (geometrical divergence) will depend upon several factors such as water 


column depth, pressure, temperature gradients, salinity as well as water surface and bottom (i.e. seabed) 


conditions. Thus, even for a given locality, there are temporal variations to the way that sound will propagate. 


However, in simple terms, the sound energy may spread out in a spherical pattern (close to the source) or a 


cylindrical pattern (much further from the source), although other factors mean that decay in sound energy may 


be somewhere between these two simplistic cases.  


In acoustically shallow waters5 in particular, the propagation mechanism is coloured by multiple interactions with 


the seabed and the water surface (Lurton 2002; Etter 2013; Urick 1983; Brekhovskikh and Lysanov 2014; 


Kinsler et al., 1999). Whereas in deeper waters, the sound will propagate further without encountering the 


surface or bottom of the sea, in shallower waters the sound may be reflected from either or both boundaries 


(potentially more than once). 


At the sea surface, the majority of sound is reflected back into the water due to the difference in acoustic 


impedance (i.e. sound speed and density) between air and water. However, scattering of sound at the surface 


of the sea can be an important factor with respect to the propagation of sound. In an ideal case (i.e. for a 


perfectly smooth sea surface), the majority of sound energy will be reflected back into the sea. However, for 


rough seas, much of the sound energy is scattered (e.g. Eckart 1953; Fortuin 1970; Marsh, Schulkin, and 


Kneale 1961; Urick and Hoover 1956). Scattering can also occur due to bubbles near the surface such as those 


generated by wind or fish or due to suspended solids in the water such as particulates and marine life. 


Scattering is more pronounced for higher frequencies than for low frequencies and is dependent on the sea 


state (i.e. wave height). However, the various factors affecting this mechanism are complex. 


Because surface scattering results in differences in reflected sound, its effect will be more important at longer 


ranges from the sound source and in acoustically shallow water (i.e. where there are multiple reflections 


between the source and receiver). The degree of scattering will depend upon the sea state/wind speed, water 


depth, frequency of the sound, temperature gradient, grazing angle and range from source. It should be noted 


that variations in propagation due to scattering will vary temporally within an area primarily due to different sea-


states/wind speeds at different times. However, over shorter ranges (e.g. several hundred meters or less) the 


sound will experience fewer reflections and so the effect of scattering should not be significant. 


When sound waves encounter the bottom, the amount of sound reflected will depend on the geo-acoustic 


properties of the bottom (e.g. grain size, porosity, density, sound speed, absorption coefficient and roughness) 


as well as the grazing angle and frequency of the sound (Cole 1965; Hamilton 1970; Mackenzie 1960; 


McKinney and Anderson 1964; Etter 2013; Lurton 2002; Urick 1983). Thus, bottoms comprising primarily mud or 


 


5 Acoustically, shallow water conditions exist whenever the propagation is characterised by multiple reflections with both the 
sea surface and bottom (Etter 2013). Consequently, the depth at which water can be classified as acoustically deep or 
shallow depends upon numerous factors including the sound speed gradient, water depth, frequency of the sound and 
distance between the source and receiver. 
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other acoustically soft sediment will reflect less sound than acoustically harder bottoms such as rock or sand. 


This will also depend on the profile of the bottom (e.g. the depth of the sediment layer and how the geo-acoustic 


properties vary with depth below the sea floor). The effect is less pronounced at low frequencies (a few kHz and 


below). A scattering effect (similar to that which occurs at the surface) also occurs at the bottom (Essen 1994; 


Greaves and Stephen 2003; McKinney and Anderson 1964; Kuo 1992), particularly on rough substrates (e.g. 


pebbles). 


The waveguide effect should also be considered, which shows that the shallow water columns do not allow the 


propagation of low frequency sound (Urick 1983; Etter 2013). The cut-off frequency of the lowest mode in a 


channel can be calculated based on the water depth and knowledge of the sediment geo-acoustic properties. 


Any sound below this frequency will not propagate far due to energy losses through multiple reflections.  


Changes in the water temperature and the hydrostatic pressure with depth mean that the speed of sound varies 


throughout the water column. This can lead to significant variations in sound propagation and can also lead to 


sound channels, particularly for high-frequency sound. Sound can propagate in a duct-like manner within these 


channels, effectively focussing the sound, and conversely, they can also lead to shadow zones. The frequency 


at which this occurs depends on the characteristics of the sound channel but, for example, a 25 m thick layer 


would not act as a duct for frequencies below 1.5 kHz. The temperature gradient can vary throughout the year 


and thus there will be potential variation in sound propagation depending on the season. 


Sound energy is also absorbed due to interactions at the molecular level converting the acoustic energy into 


heat. This is another frequency dependent effect with higher frequencies experiencing much higher losses than 


lower frequencies.  


1.5.1.1 Modelling approach 


There are several methods available for modelling the propagation of sound between a source and receiver 


ranging from very simple models which simply assume spreading according to a 10 log (R) or 20 log (R) 


relationship (as discussed above, and where R is the range from source to receiver) to full acoustic models (e.g. 


ray tracing, normal mode, parabolic equation, wavenumber integration and energy flux models). In addition, 


semi-empirical models are available, whose complexity and accuracy are somewhere in between these two 


extremes.  


In choosing the correct propagation model to employ, it is important to ensure that it is fit for purpose and 


produces results with a suitable degree of accuracy for the application in question, taking into account the 


context (as detailed in Monitoring Guidance for Underwater Noise in European Seas Part III, NPL Guidance 


Wang et al., 2014, and Farcas et al., 2016). Thus, in some situations (e.g. low risk due to underwater noise, 


range dependent bathymetry is not an issue, non-impulsive sound) a simple (N log R) model will be sufficient, 


particularly where other uncertainties outweigh the uncertainties due to modelling. On the other hand, some 


situations (e.g. very high source levels, impulsive sound, complex source and propagation path characteristics, 


highly sensitive receivers and low uncertainties in assessment criteria) warrant a more complex modelling 


methodology. 


The first step in choosing a propagation model is therefore to examine these various factors, such as set out 


below: 


• Balancing of errors/uncertainties; 


• Range dependant bathymetry; 


• Frequency dependence; and  


• Source characteristics. 


Modelling was caried out at the proposed location of the substation, however the bathymetry across the 


development area is relatively flat, and therefore the injury range results are unlikely to vary significantly if the 


platform were to be installed in an alternative location within the project boundary.
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Figure 1.6: Map showing the location of the platform within the development
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For the sound field model, relevant survey parameters were chosen based on a combination of data 


provided by the Applicant combined with information gathered from publicly available literature. These 


parameters were fed into an appropriate propagation model routine, in this case the Weston Energy Flux 


model (Weston, 1971; 1980a; 1980b), suited to the region and the frequencies of interest. The frequency-


dependent loss of acoustic energy with distance (TL) values were then evaluated along different transects 


around the chosen source points. The frequencies of interest in the present study are from 20 Hz to 80 kHz, 


with different noise sources operating in different frequency bands. These frequencies overlap with the 


hearing sensitivities (as per Figure 1.6) of some of the marine mammals that are likely to be present in the 


survey area.  


 


Table 1.15: Regions of Transmission Loss Derived by Weston (1971) 


Region Transmission Loss Range of validity 


Spherical 𝑇𝐿 = 10 log10[𝑅2] 𝑅 <  
𝐻𝑎


2𝜃𝑐
 


Channelling 
𝑇𝐿 = 10 log10 [


𝑅𝐻𝑎𝐻𝑏


2𝐻𝑐𝜃𝑐
] 


𝐻𝑎


2𝜃𝑐
< 𝑅 <  


6.8𝐻𝑎


𝛼𝜃𝑐
2  


Mode stripping 


𝑇𝐿 = 10 log10 [
𝑅𝐻𝑎𝐻𝑏


5.22
(𝛼 ∫


𝑑𝑅


𝐻3


𝑅


0


)


1
2⁄


] 


6.8𝐻𝑎


𝛼𝜃𝑐
2 < 𝑅 <  


27𝑘2𝐻𝑎
3


(2𝜋)2𝛼
 


Single mode 
𝑇𝐿 = 10 log10 [


𝑅𝐻𝑎𝐻𝑏


𝜆
] +


𝜆2𝛼


8
∫


𝑑𝑅


𝐻3


𝑅


0


 𝑅 >  
27𝑘2𝐻𝑎


3


(2𝜋)2𝛼
 


 


The propagation loss is calculated using one for the four formulae detailed in the table above, depending on 


the distance of the receiver location from the source, and related to the frequency and the seafloor 


conditions such as depth and its composition. 


In Table 1.15, 𝐻𝑎 is the depth at the source, 𝐻𝑏 is the depth at the receiver, 𝐻𝑐 is the minimum depth along 


the bathymetry profile (between the source and the receiver), 𝜃𝑐 is the critical grazing angle (related to the 


speed of sound in both seawater and the seafloor material), 𝜆 and 𝑘 are the wavelength and wavenumber as 


usual, and 𝛼 is the seabed reflection loss gradient, empirically derived to be 12.4 dB/rad in Weston (1971). 


The spherical spreading region exists in the immediate vicinity of the source, which is followed by a region 


where the propagation follows a cylindrical spread out until the grazing angle is equal to the critical grazing 


angle 𝜃𝑐. Above the critical grazing angle in the mode stripping region an additional loss factor is introduced 


which is due to seafloor reflection loss, where higher modes are attenuated faster due to their larger grazing 


angles. In the final region, the single-mode region, all modes but the lowest have been fully attenuated.  


For estimation of propagation loss of acoustic energy at different distances away from the noise source 


location (in different directions), the following steps were considered: 


• The bathymetry information around this chosen source point was extracted from the GEBCO6 database 


up to 80 km. 


• A calibrated Weston Energy model was employed to estimate the TL matrices for different frequencies 


of interest (from 20 Hz to 80 kHz). 


• The source level values calculated were combined with the TL results to achieve a frequency and range 


dependant RL of acoustic energy around the chosen source position. 


 


6 Global Bathymetric Chart of the Oceans 
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• The recommended marine mammal weightings (m-weightings) were employed for injury, and the TTS 


and PTS impact ranges for different marine mammal groups were calculated using relevant metrics 


(from Southall et al., 2019) and by employing a fleeing marine mammal model where necessary. 


It should be borne in mind that noise levels (and associated range of effects) will vary depending on actual 


conditions at the time (day-to-day and season-to-season) and that the model predicts a typical worst-case 


scenario. Considering factors such as animal behaviour and habituation, any injury and disturbance ranges 


should be viewed as indicative and probabilistic ranges to assist in understanding potential impacts on 


marine life rather than lines either side of which an impact will or will not occur7.  


1.5.2 Exposure Calculations 


As well as calculating the un-weighted rms sound pressure levels at various distances from the source, it is 


also necessary to calculate the acoustic signal in the SEL metric for a mammal using the relevant hearing 


weightings to which it is exposed. For operation of the different sources, the SEL sound data was 


numerically equal to the SPL rms value integrated over 1-second window as the sources are continuous and 


non-impulsive. These SEL values are employed for calculation of cSEL (cumulative SEL) metric for different 


marine mammal groups to assess impact ranges.  


Simplified exposure modelling could assume that the mammal is either static and at a fixed distance away 


from the noise source, or that the mammal is swimming at a constant speed in a perpendicular direction 


away from a noise source. For fixed receiver calculations, it has generally been assumed (in literature) that 


an animal will stay at a known distance from the noise source for a period of 24 hours. As the animal does 


not move, the noise will be constant over the integration period of 24 hours (assuming the source does not 


change its operational characteristics over this time). This, however, would give an unrealistic level of 


exposure, as the animals are highly unlikely to remain stationary when exposed to loud noise, and are 


expected to swim away from the source. The approximation used in these calculations, therefore, is that the 


animals flee directly away from the source. It should be noted that the sound exposure calculations are 


based on the simplistic assumption that the noise source is active continuously over a 24-hour period. The 


real-world situation is more complex. The SEL calculations presented in this study do not take any breaks in 


activity into account.  


It should be noted that the sound exposure calculations are based on the simplistic assumption that the 


noise source is active continuously (or intermittently based on shot-timings) over a 24-hour period. The real-


world situation is more complex. The SEL calculations presented in this study do not take any breaks in 


activity into account, such as repositioning of the piling vessel. 


Furthermore, the sound criteria described in the Southall et al. (2019) guidelines assume that the animal 


does not recover hearing between periods of activity. It is likely that both the intervals between operations 


could allow some recovery from temporary hearing threshold shifts for animals exposed to the sound and, 


therefore, the assessment of sound exposure level is conservative.  


To carry out the swimming marine mammal calculation, it has been assumed that a marine mammal will 


swim away from the noise source at the onset of activities. For impulsive sounds of piledriving the calculation 


considers each pulse to be established separately resulting in a series of discrete SEL values of decreasing 


magnitude (see Figure 1.7). 


 


7 This is a similar approach to that adopted for airborne noise where a typical worst case is taken, though it is known that day to day 


levels may vary to those calculated by 5 to 10 dB depending on wind direction etc. 
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Figure 1.7: A Comparison of Discrete “Pulse” Based SEL and a Cumulative of SEL Values 


 


As an animal swims away from the sound source, the noise it experiences will become progressively more 


attenuated; the cumulative SEL is derived by logarithmically adding the SEL to which the mammal is 


exposed as it travels away from the source. This calculation was used to estimate the approximate minimum 


start distance for a marine mammal in order for it to be exposed to sufficient sound energy to result in the 


onset of potential injury. It should be noted that the sound exposure calculations are based on the simplistic 


assumption that the animal will continue to swim away at a fairly constant relative speed. The real-world 


situation is more complex, and the animal is likely to move in a more complex manner.  


The swim speeds of marine mammals used in this assessment are summarised in Table 1.16 along with the 


source papers for the assumptions.  To perform this calculation, the first step is to parameterise the m-weighted 


sound exposure levels for single strikes of a given energy via a line of best fit. This function is then used to 


predict the exposure level for each strike in the planned hammer schedule (periods of slow start, ramp up and 


full power). 


 


Table 1.16: Swim Speeds Assumed for Exposure Modelling 


Species Hearing Group Swim Speed (m/s) Source Reference  


Harbour porpoise VHF 1.5  Otani et al. (2000) 


Harbour seal PCW 1.8  Thompson (2015) 


Grey seal PCW 1.8  Thompson (2015) 


Minke whale LF 2.3  Boisseau et al. (2021) 


Bottlenose dolphin HF 1.52  Bailey and Thompson (2010) 


White-beaked dolphin HF 1.52  Bailey and Thompson (2010) 


All Fish Group All fish 0 and 0.5 Popper et al. (2014) 


Basking shark Group 1 fish 1.0  Sims (2000) 
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As an additional sensitivity analysis, modelling was carried out for fish assuming a swim speed of 0 m/s (i.e. 


stationary). It is assumed that most fish species are likely to move away from a sound that is of sufficient 


intensity to cause harm (Dahl et al., 2015; Popper et al., 2014), either diving deeper in the water column from 


surface events or even burrowing into the sediment. Those fish species that are likely to remain are thought 


more likely to be benthic species or species without a swim bladder, which are not as sensitive to impulsive 


events. There is evidence (e.g. Goertner et al., 1994; Stephenson et al., 2010; Halvorsen et al., 2012) that 


little or no damage occurs to fishes without a swim bladder from impulsive noise, except at very short ranges. 


A flee response to piling noise is recorded, indicated by an increase in swim speed, from a number of in situ 


studies (Nedwell et al., 2003; Mueller-Blenkle et al., 2010; Neo et al., 2018; Anderson et al., 2023). 


1.5.3 UXO Noise Modelling 


1.5.3.1 Detonation 


Noise modelling for UXO clearance has been undertaken using the methodology described in Soloway and 


Dahl (2014). The equation provides a simple relationship between distance from an explosion and the weight 


of the charge (or equivalent TNT weight) but does not take into account bottom topography or sediment 


characteristics. 


𝑃𝑝𝑒𝑎𝑘 = 52.4 × 106 (
𝑅


𝑊
1


3⁄
)


−1.13


 


Where W is the equivalent TNT charge weight and R is the distance from source to receiver. 


Since the charge is assumed to be freely standing in mid-water, unlike a UXO which would be resting on the 


seabed and could potentially be buried, degraded or subject to other significant attenuation, this estimation 


of the source level can be considered conservative. 


According to Soloway and Dahl (2014), the SEL can be estimated by the following equation: 


𝑆𝐸𝐿 = 6.14 × 𝑙𝑜𝑔10 (𝑊
1


3⁄ (
𝑅


𝑊
1


3⁄
)


−2.12


) + 219 


 


Figure 1.8: Assumed Explosive Spectrum Shape Used to Estimate Hearing Weighting Corrections to 
SEL 
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In order to compare to the marine mammal hearing weighted thresholds, it is necessary to apply the 


frequency dependent weighting functions at each distance from the source. This was accomplished by 


determining a transfer function between unweighted and weighted SEL values at various distances based on 


an assumed spectrum shape (see Figure 1.8) and taking into account molecular absorption at various 


ranges. A maximum of one UXO clearance event per day is assumed. 


1.6 Sound Modelling Results 


1.6.1 Pre-construction Phase 


The estimated ranges for injury to marine mammals due to various proposed activities invited in the pre-


construction surveying phase of the operations are presented in this section. These include geophysical 


survey activities, UXO clearance and supported vessel activities.  


The potential ranges presented for injury and disturbance are not a hard and fast ‘line’ where an impact will 


occur on one side and not on the other. Potential impact is more probabilistic than that; dose dependency in 


PTS onset, individual variations and uncertainties regarding behavioural response and swim speed/direction 


all mean that it is much more complex than drawing a contour around a location. These ranges are designed 


to provide an understandable way in which a wider audience can appreciate the potential spatial extent of 


the impact.  


1.6.1.1 Geophysical Surveys 


Geophysical surveying includes Multi-Beam Echo-Sounder (MBES) and Sub-Bottom Profiler (SBP) surveys, 


the modelling results for which are presented in Table 1.17. The impact distances from these operations vary 


based on their frequencies of operation and source levels. It should be noted that, for the sonar-based 


surveys, many of the injury ranges are limited to approximately the maximum water depth in the area. Sonar 


based systems have very strong directivity which effectively means that there is only potential for injury when 


a marine mammal is directly underneath the sound source (or inside the swathe in the case of MBES). Once 


the animal moves outside of the main beam, there is little potential for injury. The same is true in many cases 


for TTS where an animal is only exposed to enough energy to cause TTS when inside the direct beam of the 


sonar. For this reason, many of the TTS and PTS ranges are similar (i.e. limited by the depth of the water). 


Any shallower waters surveyed would result in shorter injury ranges due to these directivity effects therefore 


these values represent a worst case assessment.  


As stated in section 1.3.4, there are no thresholds in Popper et al. (2014) in relation to noise from high 


frequency sonar (>10 kHz). This is because the hearing range of fish species falls well below the frequency 


range of high frequency sonar systems. 


 


Table 1.17:  Potential Impact Ranges (m) for Marine Mammals During the Geophysical Surveys Based 
on Comparison to Southall et al. (2019) SEL Thresholds for non-impulsive sound (N/E = 
threshold not exceeded) 


Survey 
type 


Hearing group Range, m 


PTS TTS 


MBES LF N/E 40 


HF 105 290 


VHF 345 485 


PCW 5 80 


OCW N/E 5 


Disturbance (all hearing groups) 120 dB SPLrms 1,100 
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Survey 
type 


Hearing group Range, m 


PTS TTS 


Disturbance (Harbour porpoise) 160 dB SPLrms
8 490 


SBP LF 45 50 


HF 50 260 


VHF 335 655 


PCW 40 50 


OCW 35 45 


Disturbance (all hearing groups) 120 dB SPLrms 1,180 


Disturbance (Harbour porpoise) 160 dB SPLrms
10 430 


 


1.6.1.2 VSP 


The resulting injury and disturbance ranges for marine mammals due to VSP are presented in Table 1.18 


and Table 1.19, based on a comparison to the impulsive thresholds set out in Southall et al. (2019) and 


Popper et al. (2014) respectively.  


 


Table 1.18: Potential Impact Ranges (m) for Marine Mammals During the VSP Survey Based on 
Comparison to Southall et al. (2019) SEL and Peak Thresholds (N/E = threshold not 
exceeded) 


Species/Group Threshold  


(Weighted SEL) 


Range (m) 


SEL Peak 


LF PTS - 183 dB re 1 µPa2s 444 13 


TTS - 168 dB re 1 µPa2s 2,941 38 


HF PTS - 185 dB re 1 µPa2s N/E N/E 


TTS - 170 dB re 1 µPa2s 4 6 


VHF PTS - 155 dB re 1 µPa2s 235 124 


TTS - 140 dB re 1 µPa2s 1,138 225 


PCW PTS - 185 dB re 1 µPa2s 11 16 


TTS - 170 dB re 1 µPa2s 38 44 


OCW PTS - 203 dB re 1 µ µPa2s N/E N/E 


TTS - 188 dB re 1 µPa2s N/E 5 


Behavioural disturbance  


(all hearing groups) 


Mild - 140 dB re 1 µPa (rms) 13 km 


Strong - 160 dB re 1 µPa (rms) 0.8 km 


Behavioural disturbance 


(Harbour porpoise) 


143 dB SELss 7.5 km 


140 dB SELss 11 km 


145 dB SELss 5 km 


 


 


8 As per NRW (2023) Position Statement 
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Table 1.19: Summary of Peak Pressure Injury Ranges for Fish due to VSP 


Hearing Group Response Threshold (SPLpk, dB re 
1 µPa) 


Range (m) 


Group 1 Fish: No swim 
bladder (particle motion 
detection) 


Mortality 213 26 


Recoverable injury 213 26 


Group 2 Fish: Swim bladder 
not involved in hearing 
(particle motion detection) 


Mortality 207 54 


Recoverable injury 207 54 


Group 3 and 4 Fish: Swim 
bladder involved in hearing 
(primarily pressure 
detection) 


Mortality 207 54 


Recoverable injury 207 54 


Sea turtles Mortality 207 54 


Fish eggs and larvae Mortality 207 54 


All groups TTS 150 dB re 1 μPa (rms) 2,653 


 


1.6.1.3 UXO Clearance 


The predicted injury ranges for UXO clearance are presented in Error! Reference source not found.Table 


1.20 to Table 1.23. All UXO injury and disturbance ranges are based on a comparison to the relevant 


impulsive sound thresholds as set out in section 1.4.5. Marine mammals are assessed against the 


thresholds shown in Table 1.1 and Table 1.2, and fish against the thresholds in Table 1.8 with disturbance to 


harbour porpoise assessed against the criteria set out in Table 1.5. Note that Table 1.8 provides a range 


over which the injury is likely to occur, and therefore in the results the PTS range for fish is reported as the 


upper and lower bounds of this range.  


Table 1.20: Potential Impact Ranges for Low Order and Low Yield UXO Clearance Activities 


  PTS range, m TTS range, m 


  SPLpk SEL SPLpk SEL 


0.08 kg low-order donor charge 


LF 122 47 224 655 


HF 40 2 73 23 


VHF 685 190 1,265 1,500 


PCW 135 9 247 124 


OCW 32 N/E 60 5 


Fish (lower range) 44       


Fish (upper range) 27       


0.5 kg clearing shot 


LF 223 115 411 1,585 


HF 73 4 134 56 


VHF 1,265 421 2,325 2,435 


PCW 247 22 455 301 


OCW 60 N/E 110 13 


Fish (lower range) 81       


Fish (upper range) 49       


2 x 0.75 kg low-yield charge 
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  PTS range, m TTS range, m 


LF 322 196 593 2,665 


HF 105 7 194 95 


VHF 1,820 650 3,350 3,120 


PCW 357 38 660 504 


OCW 86 2 158 23 


Fish (lower range) 117       


Fish (upper range) 70       


4 x 0.75 kg low-yield charge 


LF 406 275 750 3,670 


HF 133 10 244 131 


VHF 2,290 840 4,220 3,600 


PCW 449 53 830 695 


OCW 108 2 199 32 


Fish (lower range) 147       


Fish (upper range) 88       


 


Table 1.21: Potential Impact Ranges for Donor Charges used in High Order UXO Clearance Activities 


  PTS range, m TTS range, m 


  SPLpk SEL SPLpk SEL 


1.2 kg donor charge for high-order UXO disposal 


LF 299 176 551 2,400 


HF 98 6 180 85 


VHF 1,690 596 3,110 2,975 


PCW 331 34 610 454 


OCW 80 1 147 21 


Fish (lower range) 108       


Fish (upper range) 65       


3.5 kg donor blast-fragmentation charge for high-order UXO disposal 


LF 427 297 790 3,940 


HF 140 10 257 141 


VHF 2,415 885 4,445 3,715 


PCW 473 57 875 745 


OCW 114 2 209 35 


Fish (lower range) 154       


Fish (upper range) 93       


 


Table 1.22: Potential Impact Ranges for High Order Clearance of UXOs 


  PTS range, m TTS range, m 


  SPLpk SEL SPLpk SEL 


25 kg UXO – high order explosion 


LF 825 775 1,515 9,325 







   


Underwater Noise Technical Report   |  Version Rev03 |  Feb 2024   


rpsgroup.com 


 Page 32 


  PTS range, m TTS range, m 


HF 268 27 494 343 


VHF 4,645 1,645 8,555 5,290 


PCW 910 147 1,680 1,760 


OCW 219 6 403 90 


Fish (lower range) 297       


Fish (upper range) 179       


130 kg UXO – high order explosion 


LF 1,425 1,705 2,625 17,755 


HF 464 61 855 680 


VHF 8,045 2,520 14,825 6,830 


PCW 1,580 323 2,905 3,360 


OCW 379 15 700 200 


Fish (lower range) 514       


Fish (upper range) 309       


907 kg UXO – high order explosion 


LF 2,720 4,215 5,015 34,365 


HF 890 151 1,635 1,380 


VHF 15,370 3,820 28,320 8,925 


PCW 3,015 800 5,550 6,470 


OCW 725 37 1,335 501 


Fish (lower range) 985       


Fish (upper range) 590       


 


Table 1.23: Potential disturbance ranges to harbour porpoise 


Charge Weight Distance, m 


Low-order and low-yield donor charge configurations 


0.08 kg 1,500 


0.5 kg 2,435 


2 x 0.75 kg 3,120 


4 x 0.75 kg 3,600 


High-order donor charge options 


1.2 kg 2,975 


3.5 kg 3,715 


Potential UXOs (high-order disposal) 


25 kg 5,290 


130 kg 6,830 


907 kg 8,925 
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1.6.2 Construction Phase 


1.6.2.1 Impact Piling 


All impact piling injury and disturbance ranges are based on a comparison to the relevant impulsive sound 


thresholds as set out in section 1.3. All results for marine mammal injury ranges are shown with and without 


the use of an ADD for 30 minutes prior to the commencement of piling. 


During impact piling the interaction with the seafloor and the water column is complex. In these cases, a 


combination of dispersion (i.e. where the waveform shape elongates), and multiple reflections from the sea 


surface and bottom and molecular absorption of high frequency energy, the sound will lose its impulsive 


shape after some distance (generally in order of several kilometres).  


Southall (2021) discusses this aspect in detail, and notes that “…when onset criteria levels were applied to 


relatively high-intensity impulsive sources (e.g. pile driving), TTS onset was predicted in some instances at 


ranges of tens of kilometers from the sources. In reality, acoustic propagation over such ranges transforms 


impulsive characteristics in time and frequency (see Hastie et al., 2019; Amaral et al., 2020; Martin et al., 


2020). Changes to received signals include less rapid signal onset, longer total duration, reduced crest 


factor, reduced kurtosis, and narrower bandwidth (reduced high-frequency content). A better means of 


accounting for these changes can avoid overly precautionary conclusions, although how to do so is proving 


vexing”. The point is reenforced later in the discussion which points out that “…it should be recognized that 


the use of impulsive exposure criteria for receivers at greater ranges (tens of kilometers) is almost certainly 


an overly precautionary interpretation of existing criteria”. 


Consequently, caution should be used when interpreting any results with predicted injury ranges in the order 


of tens of kilometres from the sources.  


 


Table 1.24:  Injury and Disturbance Ranges Based on the Cumulative SEL Metric for Marine Mammals 
due to Impact Pile Driving of the Platform Jackets, with and without the Use of an ADD 
(N/E = threshold not exceeded) 


Species/Group Threshold  


(Weighted SEL) 


Range (m) 


Without ADD With 30 mins ADD 


LF PTS - 183 dB re 1 µPa2s 1,000 N/E 


TTS - 168 dB re 1 µPa2s 35,300 31,400 


HF PTS - 185 dB re 1 µPa2s N/E N/E 


TTS - 170 dB re 1 µPa2s N/E N/E 


VHF PTS - 155 dB re 1 µPa2s 20 N/E 


TTS - 140 dB re 1 µPa2s 8,660 5,960 


PCW PTS - 185 dB re 1 µPa2s N/E N/E 


TTS - 170 dB re 1 µPa2s 3,710 585 


OCW PTS - 203 dB re 1 µ µPa2s N/E N/E 


TTS - 188 dB re 1 µPa2s N/E N/E 


   


  


 


The injury ranges for marine mammals based on peak pressure are summarised in Table 1.25 for both the 


first strike the animal experiences, and the phase of piling with the maximum sound energy. These ranges 


represent the potential zone for instantaneous injury. The injury ranges are therefore highly dependent upon 


the hammer energy, but independent of piling duration. It is assumed that, although the piling phase with the 


highest sound energy has larger injury ranges, the animal would have moved out of the ranges at the time 
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those hammer energies are used. It is important to understand that a pile is a large and distributed source 


and therefore reporting injury ranges that are smaller than the physical size of the pile based on a point 


source sound level assumption (i.e. assumption of an infinitesimally small source size) could result in an 


overestimation of injury range.  


 


Table 1.25: Summary of Peak Pressure Injury Ranges for Marine Mammals due to the Phase of 
Impact Piling Resulting in the Maximum Peak Sound Pressure Level, and due to the First 
Hammer Strike 


Species/Group Threshold  


(Unweighted Peak) 


Range (m) 


Max Peak Experienced First Hammer Strike 


LF PTS - 219 dB re 1 µPa (pk) 180 45 


TTS - 213 dB re 1 µPa (pk) 184 77 


HF PTS - 230 dB re 1 µPa (pk) 41 17 


TTS - 224 dB re 1 µPa (pk) 69 29 


VHF PTS - 202 dB re 1 µPa (pk) 490 204 


TTS - 196 dB re 1 µPa (pk) 836 349 


PCW PTS - 218 dB re 1 µPa (pk) 118 49 


TTS - 212 dB re 1 µPa (pk) 201 84 


OCW PTS - 232 dB re 1µ Pa (pk) 34 14 


TTS - 226 dB re 1 µPa (pk) 58 24 


The results of the noise modelling for moving fish and turtles are shown in Table 1.26 based on the 


cumulative sound exposure level thresholds, for static fish and turtles are shown in Table 1.27 and in Table 


1.28 based on the peak sound pressure thresholds. Table 1.26 shows two results for Group 1 Fish, one 


based on the 0.5 m/s and another (in square brackets) showing the range for basking sharks using a higher 


swim speed of 1 m/s. Similarly, sea turtles have been assumed to swim at a speed of 0.5 m/s whereas fish 


eggs and larvae have been assumed to be static, resulting in a different impact range to reach the same 


numerical SEL criteria.  


 


Table 1.26: Injury Ranges for Moving Fish Based on the Cumulative SEL Metric due to Impact Pile 
Driving based on the Cumulative SEL Metric (N/E = threshold not exceeded) 


Hearing Group Response Threshold  


(SEL, dB re 1 µPa2s) 


Range (m) 


Group 1 Fish: No swim 
bladder (particle motion 
detection) – [basking shark 
ranges shown in square 
brackets]. 


Mortality 219 N/E 


Recoverable injury 216 N/E 


TTS 186 5,500 [3,820] 


Group 2 Fish: Swim bladder 
not involved in hearing 
(particle motion detection) 


Mortality 210 N/E 


Recoverable injury 203 9 


TTS 186 5,500 


Group 3 and 4 Fish: Swim 
bladder involved in hearing 
(primarily pressure 
detection) 


Mortality 207 4 


Recoverable injury 203 9 


TTS 186 5,500 


Sea turtles Mortality 210 N/E 


Fish eggs and larvae 
(static) 


Mortality 210 387 
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Table 1.27: Injury Ranges for Static Fish Based on the Cumulative SEL Metric due to Impact Pile 
Driving based on the Cumulative SEL Metric (N/E = threshold not exceeded) 


Hearing Group Response Threshold  


(SEL, dB re 1 µPa2s) 


Range (m) 


Group 1 Fish: No swim 
bladder (particle motion 
detection)  


Mortality 219 125 


Recoverable injury 216 125 


TTS 186 7,400 


Group 2 Fish: Swim bladder 
not involved in hearing 
(particle motion detection) 


Mortality 210 387 


Recoverable injury 203 925 


TTS 186 7,400 


Group 3 and 4 Fish: Swim 
bladder involved in hearing 
(primarily pressure 
detection) 


Mortality 207 561 


Recoverable injury 203 925 


TTS 186 7,400 


Sea turtles Mortality 210 387 


Fish eggs and larvae 
(static) 


Mortality 210 387 


 


Table 1.28: Summary of Peak Pressure Injury Ranges for Fish due to the Phase of Impact Piling 
Resulting in the Maximum Peak Sound Pressure Level, and due to the First Hammer 
Strike 


Hearing Group Response Threshold (SPLpk, 
dB re 1 µPa) 


Range (m) 


Max Peak Experienced First Hammer 
Strike 


Group 1 Fish: No 
swim bladder 
(particle motion 
detection) 


Mortality 213 184 77 


Recoverable injury 213 184 77 


Group 2 Fish: Swim 
bladder not involved 
in hearing (particle 
motion detection) 


Mortality 207 314 131 


Recoverable injury 207 314 131 


Group 3 and 4 Fish: 
Swim bladder 
involved in hearing 
(primarily pressure 
detection) 


Mortality 207 314 131 


Recoverable injury 207 314 131 


Sea turtles Mortality 207 314 131 


Fish eggs and larvae Mortality 207 314 131 


The disturbance range for fish, given by the 150 dB re 1 µPa SPLrms contour is 33 km for impact pile driving. 


There is a possibility that during pile installation multiple pin piles will need to be installed in a single 24 hour 


period. The potential cumulative SEL injury ranges for marine mammals due to impact pile driving of pin piles 


are modelled as following the same piling schedule, but with continuous installation for 24 hours (this is an 


overestimation as the vessel will need to reposition, but represents a worst case impact). For injury the 


maximum design scenario is considered to be that of two adjacent piles at the same platform. It is assumed 


that the marine receptor will swim away from the pile installation and not return to the area within the 24 hour 


period. As the piling schedule, and therefore the hammer energies, remain unchanged, the injury ranges due 


to the peak metric will be the same as those for the single pile case. 


The results for consecutive piling are shown in Table 1.29 to Table 1.31. 
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Table 1.29: Marine Mammal Injury Ranges for Consecutive Pin Pile Installation Based on the 
Cumulative SEL Metric (N/E = threshold not exceeded). 


Species/Group Threshold  


(Weighted SEL) 


Range (m) 


No ADD With 30 min ADD 


LF PTS – 183 dB re 1 µPa2s 1,905 N/E 


TTS – 168 dB re 1 µPa2s 46,900 42,800 


HF PTS – 185 dB re 1 µPa2s N/E N/E 


TTS – 170 dB re 1 µPa2s N/E N/E 


VHF PTS – 155 dB re 1 µPa2s 22 N/E 


TTS – 140 dB re 1 µPa2s 11,700 8,960 


PCW PTS – 185 dB re 1 µPa2s N/E N/E 


TTS – 170 dB re 1 µPa2s 6,280 3,050 


OCW PTS – 203 dB re 1 µPa2s N/E N/E 


TTS – 188 dB re 1 µPa2s N/E N/E 


 


Table 1.30: Fish Injury Ranges for Consecutive Pin Pile Installation Based on the Cumulative SEL 
Metric for Moving Fish. 


N/E- Not Exceeded 


Hearing Group Response Threshold  


(SEL, dB re 1 µPa2s) 


Range (m) 


Group 1 Fish: No swim 
bladder (particle motion 
detection) – [basking shark 
ranges shown in square 
brackets]. 


Mortality 219 N/E 


Recoverable injury 216 N/E 


TTS 186 8,360 [5,740] 


Group 2 Fish: Swim bladder 
not involved in hearing 
(particle motion detection) 


Mortality 210 N/E 


Recoverable injury 203 10 


TTS 186 8,360 


Group 3 and 4 Fish: Swim 
bladder involved in hearing 
(primarily pressure 
detection) 


Mortality 207 4 


Recoverable injury 203 10 


TTS 186 8,360 


Sea turtles Mortality 210 N/E 


Fish eggs and larvae 
(static) 


Mortality 210 625 


 


Table 1.31: Fish Injury Ranges for Consecutive Pin Pile Installation Based on the Cumulative SEL 
Metric for Static Fish. 


Hearing Group Response Threshold  


(SEL, dB re 1 µPa2s) 


Range (m) 


Group 1 Fish: No swim 
bladder (particle motion 
detection) 


Mortality 219 204 


Recoverable injury 216 294 


TTS 186 11,640 


Mortality 210 625 


Recoverable injury 203 1,490 
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Hearing Group Response Threshold  


(SEL, dB re 1 µPa2s) 


Range (m) 


Group 2 Fish: Swim bladder 
not involved in hearing 
(particle motion detection) 


TTS 186 11,640 


Group 3 and 4 Fish: Swim 
bladder involved in hearing 
(primarily pressure 
detection) 


Mortality 207 910 


Recoverable injury 203 1,490 


TTS 186 11,640 


Sea turtles Mortality 210 625 


Fish eggs and larvae 
(static) 


Mortality 210 625 


 


1.6.2.2 Additional Construction Sources 


The impact ranges from other construction related activities (such as cable trenching, cable laying and 


supporting jack-up rigs) on different marine mammal groups are presented in Table 1.32, and in Table 1.33 


for fish. 


 


Table 1.32: Estimated PTS and TTS Ranges from Different Vessels for Marine Mammals 


Source/Vessel Range (m) 


LF HF VHF PCW OCW All 


PTS TTS PTS TTS PTS TTS PTS TTS PTS TTS Disturbance 


Cable 
trenching/cutting 


N/E N/E N/E N/E N/E 5 km N/E N/E N/E N/E 16 km 


Cable Laying N/E N/E N/E N/E N/E 1,440 N/E N/E N/E N/E 7.5 km 


Jack up rig N/E N/E N/E N/E N/E N/E N/E N/E N/E N/E N/E 


Table 1.33: Estimated Recoverable Injury and TTS Ranges from Vessels for Groups 3 and 4 Fish 


Source/Vessel Range (m) 


Recoverable Injury TTS 


170 dB rms for 48 hrs 158 dB rms for 12 hrs 


Cable trenching/cutting < 10 45 


Cable Laying 15 68 


Jack up rig N/E N/E 


 


1.6.3 Vessel Noise (all phases) 


Estimated ranges for injury to marine mammals due to the continuous noise sources (vessels) during 


different phases of the construction operations are presented below. 


It should be borne in mind that there is a considerable degree of uncertainty and variability in the onset of 


disturbance and therefore any disturbance ranges should be treated as potentially over precautionary. 


Another important consideration is that vessels and construction noise will be temporary and transitory, as 


opposed to permanent and fixed. In this respect, construction noise is unlikely to differ significantly from 


vessel traffic already in the area. 
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The estimated median ranges for onset of TTS or PTS for different marine mammal groups exposure to 


different noise characteristics of different vessel traffic are shown in Table 1.34. The exposure metrics for 


different marine mammal and flee speeds (as detailed in section 1.5.2) were employed. 


 


Table 1.34: Estimated PTS and TTS Ranges from Different Vessels for Marine Mammals 


Source/Vessel Range (m) 


LF HF VHF PCW OCW All 


PTS TTS PTS TTS PTS TTS PTS TTS PTS TTS Disturbance 


Anchor handling 
vessel 


N/E N/E N/E N/E N/E 700 N/E N/E N/E N/E 6.3 km 


Main installation 
vessel, 
construction vessel 
(DP) 


N/E N/E N/E N/E N/E 1,440 N/E N/E N/E N/E 7.5 km 


Survey vessel, 
crew transfer 
vessels and 
support vessels 


N/E N/E N/E N/E N/E 6,740 N/E N/E N/E N/E 20 km 


Misc. small vessel 
(e.g. tugs, vessels 
carrying ROVs, 
dive boats, guard 
vessels and RIBs) 


N/E N/E N/E N/E N/E 700 N/E N/E N/E N/E 6.3 km 


 


The ranges for recoverable injury and TTS for Groups 3 and 4 Fish are presented in Table 1.35 based on the 


thresholds contained in Popper et al. (2014). It should be noted that fish would need to be exposed within 


these impact ranges for a period of 48 hours continuously in the case of recoverable injury and 12 hours 


continuously in the case of TTS for the effect to occur. It is therefore considered that these ranges are highly 


precautionary, and injury is unlikely to occur in reality.  


 


Table 1.35:Estimated Recoverable Injury and TTS Ranges from Vessels for Groups 3 and 4 Fish 


Source/Vessel  Range (m) 


Recoverable Injury 


(170 dB rms for 48 hrs) 


TTS 


(158 dB rms for 12 hrs) 


Anchor handling vessel <10 19 


Main installation vessel, construction 
vessel (DP) 


16 66 


Survey vessel, crew transfer vessels 
and support vessels 


< 10 51 


Misc. small vessel (e.g. tugs, vessels 
carrying ROVs, dive boats, guard 
vessels and RIBs) 


<10 19 
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1.7 Mitigation and Residual Impact 


1.7.1 Proposed Mitigation Measures 


Without any mitigation measures in place, the noise causing activities were identified as having the potential 


to cause permanent threshold shift at a range of up to 1 km for impact piling for low frequency cetaceans, 


204 m for very high frequency cetaceans, and 49 m for phocid carnivores (for the single piling case). The 


impact ranges are much smaller for other sources employed in the study, including cable laying, tugs, 


barges, support vessels, pile drilling, jack-up rigs, and other vessels.  


In line with best practice, it is recommended that the following mitigation approach is followed: 


1.7.1.1 Preconstruction works and VSP 


• The gradual start of works is a proposed mitigation measure that would allow the marine mammals, 


turtles and fish to move away from the work site and reduce the exposure to noise. 


• A marine wildlife surveillance program could also be implemented during activities (e.g. MMO/PAM 


operators). 


• Work would be suspended when cetaceans or turtles are sighted at less than 500 m from the source. 


1.7.1.2 Piling Works  


• Gradual start of piling activities to allow marine mammals, fish and turtles to move away from the work 


site and reduce the exposure to noise. 


• Implementation of a marine wildlife surveillance program during activities (e.g. MMO/PAM operators). 


• Use behavioural deterrent devices to ensure there are no sensitive species within the area at the start of 


operations (e.g. ADDs). 


• Use of an ADD for 30 minutes prior to the commencement of piling has shown that all PTS ranges can 


be reduced to below the threshold for injury. 


• During soft-start, the power/energy level should not be increased until 20 minutes from last sighting in 


the mitigation zone (or operations should be suspended where possible) 


• When at full power there is no requirement to suspend piling or other operations, as the animal is 


considered to have entered the area voluntarily. 


1.8 Conclusions 


Noise modelling has been undertaken to determine the range of potential effects on marine mammals, fish, 


and sea turtles due to noise from piling activities associated with construction of the Proposed Development. 


The results are summarised in Table 1.36 which shows the maximum injury range for each group of 


mammals, fish, and sea turtles, for consecutive piling case (the worst-case scenario of cumulative SEL or 


peak), with and without the use of ADD. The PTS impact range is typically dominated by peak, so these 


ranges don’t change when including the use of an ADD (except for LF cetaceans). 
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Table 1.36:  Summary of Maximum PTS Injury Ranges for Marine Mammals, and Mortality for Fish, 
and Turtles due to Impact Piling Based on Highest Range of Peak Pressure or SEL (N/E = 
Threshold Not Exceeded) 


 


Underwater noise emissions from the pre-construction activities, operational noises, and vessels are unlikely 


to be at a level sufficient to cause injury or behavioural changes to marine mammals, fish, or sea turtles. 


The use of an ADD means that no SEL PTS injury thresholds are exceeded for marine mammals, and the 


ranges based on the peak thresholds are all within the 500 m standard mitigation zone. 


  


Species Group Range (m) 


Without ADD With 30 mins ADD 


Low frequency cetacean 1,905 108 


High frequency cetacean 41 41 


Very high frequency cetacean 490 490 


Phocid carnivores 118 118 


Other carnivores 34 34 


Group 1 Fish: no swim bladder  184 184 


Group 2 Fish: where swim bladder is not 
involved in hearing  


314 314 


Group 3 to 4 Fish: where swim bladder is 
involved in hearing  


314 314 


Sea turtles 314 314 


Eggs and larvae 314 314 
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Appendix A. Impact of Particle Motion 


Whilst the main report deals with the impact of sound on marine life, there remain uncertainties in relation to 


the presence of compression and interface waves at the water/ground substrate boundary during piling, and 


the potential effect on fish and invertebrates. Although the risk of injury to fish with and without swim bladders 


is addressed through the use of Sound Exposure Level (SEL) and peak pressure thresholds (Popper et al., 


2014), it is possible that fish that are only sensitive to particle motion. These fish could experience high levels 


of particle motion in close proximity to piling. However, the Popper et al. (2014) paper primarily addresses high 


amplitude sounds and high dynamic pressure, rather than particle motion.  


Whilst the source measurements used to inform the subsea noise study included both direct radiated sound 


from the pile into the water, as well as ground-borne radiated sound, there are uncertainties with respect to 


how effectively the ground borne energy couples into the sea. If measurements were taken in an evanescent 


(non-propagating) field then high particle motion would not be reflected in the associated dynamic pressure 


measurements, particularly if those measurements were taken in shallow water and the energy is below the 


cut-off frequency. Consequently, it is possible that the effects on bottom fauna close to the pile could be under-


estimated, particularly for species primarily sensitive to vibration of the seafloor sediment.  


To put this issue into perspective, under section 5.1 entitled “Death or Injury”, Popper et al. (2014) states that 


“extreme levels of particle motion arising from various impulsive sources may also have the potential to injure 


tissues, although this has yet to be demonstrated for any source”. It would therefore appear that there is 


currently a lack of criteria for (or detailed measurements of) particle motion during piling operations for this 


issue to be currently assessed. Thus, in terms of potential damage to fish, the main report has addressed the 


impact as far as is practicable with the existing state of knowledge, based primarily on exposure to sound 


pressure. 
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Question 46. Section 2.8.1.  

It is noted that there is limited reference to the North Sea Transition Deal Targets. Please 
reference specific offshore oil and gas commitments to reduce emissions through the 
North Sea Transition Deal and Energy White Paper. Please discuss the commitment to 
these targets.  

Applicant response: The electrical power will be sourced from the UK National Grid via Scottish Power 

Energy Networks (SPEN), which will be supplied via new electrical cables from Point of Ayr terminal to the 

new Douglas platform, and onwards to the satellite platforms via three new cables. The Proposed 

Development does not include any secondary fuel sources on the offshore platforms in the case of a power 

outage. 

Key items outlined within the Energy White Paper of relevance to the Proposed Development and Climate 

Change are:  

- The North Sea Transition Deal is outlined within the Energy White Paper, with key deliverables relevant to 

the Proposed Development including support of CCUS and the development of hydrogen production. Further 

detail is provided below (items 2 and 3).  

- Key commitments include making the UK continental shelf a net zero basin by 2050. This commitment is 

supported by the extent of carbon reinjected by the Proposed Development (further detail provided below, 

item 2). Additionally, the Paper supports the repurposing of existing infrastructure in support of clean energy 

technologies. The Proposed Development is re-purposing existing infrastructure for the re-injection and 

storage of CO2, thereby ensuring reduced emissions associated with the construction of such a project 

through the avoidance of 100% new infrastructure and associated construction emissions.  

Key items outlined within the North Sea Transition Deal of relevance to the Proposed Development and 

Climate Change are:  

- Item 1. Supply chain decarbonisation: The Proposed Development is seeking to reduce operational 

emissions through the refurbishment and electrification of OPs, which will enable the Proposed Development 

to benefit from grid decarbonisation and remove the need to utilise open cycle gas turbines (OCGT) for 

power generation.  

- Item 2. Carbon Capture Usage & Storage: the Proposed Development supports key action highlighted to 

achieve Transport and Storage Infrastructure for at least 10 Mt/year of carbon capture by 2030. The 

Proposed Development alone has the potential to capture approximately 4.5 Mt CO2/year when fully 

operational. Reaching a total of between 110,250,000 tCO2 and 116,050,000 tCO2 reinjected over the 

Proposed Development's lifetime.  

- Item 3. Hydrogen: The Proposed Development is being developed in parallel with and as a key part of the 

HyNet Northwest full-chain hydrogen and CCS industrial decarbonisation project (the HyNet Project), which 

is designed to transform a region of the UK into the world's first low carbon industrial cluster by 2030. The 

wider project will enable the provision of low carbon hydrogen to power industry, transport, and to heat 

homes and businesses. 

Additionally, during the construction and operational phases vessel fuel consumption will be minimised by 

optimising vessel scheduling, with consideration given to the co-ordination of activities and material delivery. 

Activities will be limited on the speed of vessels, and fuel used will have a low sulphur component (0.1%). 

Vessels older than 20 years will not be used.   
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Question 117. Section 7.9.2 - Table 7.24.  

Impacts to benthic invertebrates due to EMF should not be scope out and should be 
included within the assessment and placed in the worst-case scenarios as a conservative 
approach.  

Applicant response: It was the understanding of the latest scientific research and our knowledge of EMF 

sources that provided the evidence to scope out EMF from the EIA. Principally, there has to be a source that 

generates an EMF of a magnitude that is capable of affecting marine life. Our cable will not generate such a 

source.  

The figure to the right is from one of our vendors for a cable similar to ours (33kV, three core x 630 sqmm 

cable with a current rating of 750A (although ours will be an even lower amperage)), with grounded metallic 

sheath, and buried at 1m below surface (our cable will be buried 2-3m below). As they are DC cables, there 

will be no detectible electric fields external to the metallic sheath. However, the cable will generate static 

magnetic fields, which will not be screened by the metallic sheath. Curves in the graph represent the 

anticipated magnetic field at 0m (purple), and 0.5 m (black) distance from the seabed. Values are in 

microtesla. At the seabed the magnetic field will be ~0.1uT, and at 0.5m above ~1.2uT.  

 

 

These are extremely low values and are much lower than any of those cited from the published literature on 

the matter where effects may occur on marine life. EMF generated by the cables is likely to be ~0.1µT 

calculated at the seabed for a cable buried at 1m deep, which is below the levels which have been observed 

to have impacts upon marine life, including fish and marine invertebrates. In addition, the cables will be 

buried 2-3m below the surface through the subtidal and intertidal zones, which will mean that the EMF at the 

surface will be even less than the ~0.1µT shown in the graph. 

Furthermore, the habitats present along the subtidal and intertidal section of the cable route are not optimal 

for species such as the crawfish/spiny lobster, which has a habitat preference of rocky exposed coasts with 

depths of 5-400m. In addition to this, the desk study and field surveys did not identify any other benthic 

invertebrates that are sensitive to EMF. Therefore, given the EMF source is so low (~0.02-0.04% the value 

in studies), the potential effects are likely to be negligible. 

There are limited findings on the electro sensitivity of benthic organisms and on the associated impact of 

EMFs on the surrounding benthic invertebrates. The Applicant has reviewed the findings of the four research 

papers shared by NE, and can conclude the following: 

Scott, K, et. al., found that EMF strengths of up to 250µT were found to have limited physiological and 

behavioural impacts on edible crab. Their study found that it was not until there was exposure to 500µT and 

1000µT where effects were observed. The power cable for the Proposed Development will generate <0.1µT 

at the seabed, which equates to just 0.04% of the EMF in the study. 
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Taormina, B, et. al., showed that juvenile lobsters did not exhibit any change of behaviour when submitted 

to an artificial magnetic field gradient (maximum intensity of 200μT) compared to non-exposed lobsters in 

the ambient magnetic field. Additionally, no influence was noted on either the lobsters’ ability to find shelter 

or modified their exploratory behaviour after one week of exposure to anthropogenic magnetic fields 

(225 ± 5μT) which remained similar to those observed in control individuals. The study concluded that static 

and time-varying anthropogenic magnetic fields, at these intensities, do not significantly impact the behaviour 

of juvenile European lobsters in daylight conditions. The power cable for the Proposed Development will 

generate <0.1µT at the seabed, which equates to just 0.04% of the EMF in the study. 

Chapman, E.C., et. al., this study simulated an EMF of 500μT, as modelled for an export cable over a rocky 

shore, where the industry standard cable burial would not be possible. It found no significant differences in 

either behavioural or physiological responses in edible sea urchins, periwinkles, common starfish, and velvet 

crabs. The power cable for the Proposed Development will generate <0.1µT at the seabed, which equates 

to just 0.02% of the EMF in the study. 

Jakubowska, M., et. al., this study simulated EMF at 1,000μT, and no avoidance or attraction behaviour to 

EMF was shown. The power cable for the Proposed Development will generate <0.1µT at the seabed, which 

equates to just 0.01% of the EMF in the study.  

The shared studies present similar findings to those used in our Offshore EIA. Bochert and Zettler (2006) 

studied the effects of EMF on the survival and physiology of various crustaceans, marine worms, and 

echinoderms in the context of cables associated with OWFs in the Baltic Sea. The authors demonstrated no 

significant effects for any species after three months of exposure. Furthermore, Wilhelmsson et al. (2010) 

demonstrated that there were no differences between benthic community assemblages observed in visual 

surveys of OWF subsea cables and their peripheral areas. Finally, the presence of diverse and seemingly 

healthy benthic communities on existing offshore infrastructure indicates that EMF is unlikely to cause a 

long-term significant effect upon benthic receptors (Linley et al., 2007; Walker et al., 2009).  

Embedded mitigation for this impact includes cable burial and/or protection when not available (such as at 

cable crossings). The target cable burial depth of 2 to 3 m is sufficient to eliminate the potential for impacts 

from EMF on benthic invertebrates. Based on this, and the findings of the literature provided above, the 

evidence supports scoping this impact out of the assessment on benthic subtidal and intertidal ecology. 

 

Question 148. Section 7.12.14.1.  

The assigned magnitude of impact of low is not considered to be appropriate for PTS, as 
it is irreversible injury. Please revise the assigned magnitude score for auditory injury. 
This should also be applied to the cumulative assessment stage.  

Applicant response: Please see the Marine Mammal Technical Note (MBTN03), section 1.3.6, for 

updated text with justification of magnitude of impacts as low for both harbour porpoise and minke whale. 

This will apply to both the Project alone and cumulatively with other plans and projects. 

 

Question 150. Section 7.12.14.1 & Table 7.32 & Volume 3 Section 1.8.2.1  

The ADD duration for the UXO clearance should be revised as 30 minutes is not 
considered sufficient for a maximum injury range of 16km. A likely range of UXO sizes 
should be presented, and clearance methods each with their specific injury range. The 
ADD duration should be calculated based on the time it would take an animal to flee that 
injury range using standard speed. It should further consider the use of bubble curtain. 
The underwater noise modelling should not include the ADD as it should be based on a 
true worst-case scenario.  

http://7.12.14.1/
http://7.12.14.1/
http://1.8.2.1/
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Applicant response: The MDS for the impact of "Injury and disturbance from underwater noise generated 

from UXO detonation" within Volume 2, Chapter 7: Marine Biodiversity assumes clearance of a maximum 

UXO size of 907 kg by either low order or high order techniques. However, it is also assumed that clearance 

of 130 kg UXOs is considered more likely, as presented in Volume 2, Chapter 7: Marine Biodiversity. 

Modelled ranges for both the maximum and most likely UXO sizes are presented, and associated 

assessments have been undertaken.  

A more detailed assessment of mitigation will be undertaken post-consent as further information becomes 

available, to inform the Final MMMP, which will be developed in line with latest guidance. This will include 

more detailed information on any requirement for (and specifications of) the use of Acoustic Deterrent 

Devices (ADDs). As such, no further information is provided. 

Please see the Technical Note-Marine Mammals MBTN03 section 1.3.2 - Updated Mitigation Measures 

– updates to the embedded mitigation/tertiary mitigation measures have been presented, which includes 

measures related to piling and UXO clearance activities. A more detailed assessment of mitigation, including 

the duration of ADD use, will be undertaken post-consent as further information becomes available, to inform 

the Final MMMP, which will be developed in line with latest guidance decision.  

Underwater noise modelling has presented impact ranges both with and without 30 minutes of ADD. The 

use of ADDs is incorporated into the underwater noise modelling and assessment, in line with the 

implementation of current guidance on marine mammal mitigation measures for piling (Joint Nature 

Conservation Committee (JNCC), 2010a)). The application of 30 minutes ADD are embedded/designed-in 

mitigation and are therefore considered part of the design basis for assessment. Given that ADDs are 

considered a designed-in measure, noise modelling without the inclusion of ADDs would not be considered 

proportionate and would give rise to impact ranges beyond those which could be reasonably predicted to 

occur. As such, no further information is provided. 

 

Question 153. Section 7.12.15.1.  

The magnitude of TTS resulting from a high order detonation (UXO clearance) has been 
concluded as negligible for all IEFs. This score is considered to be too low. A more 
precautionary approach is advised for this impact pathway. Please revised the magnitude 
scores for UXO injury. This should also be applied to the cumulative assessment stage.  

Applicant response: Please see the Marine Mammal Technical Note (MBTN03), section 1.3.7, 

Temporary Threshold Shift (TTS) Resulting from a High Order Detonation (UXO clearance) for both the 

Project Alone and Cumulatively with other Plans and Projects; an update to the magnitude of impact has 

been presented. 

 

Question 158. Section 7.13 & 7.13.15 & Table 7.94.  

It is thought unrealistic to assess injury and disturbance from geophysical and seismic 
site investigation use by “presenting a sum of the impact ranges of all vessels”. No 
alternative method has been proposed as an alternative to quantify the impact. Please 
assess this impact pathway adequately and given the extent of the cumulative increase 
in the number of vessel trips within the relevant management units over the lifetime of the 
project either justify a cumulative magnitude of low or update this assessment.  

Applicant response: Please see updated assessment in the Marine Mammal Technical Note MBTN03 

Section 1.3.14: Injury, Disturbance, and Displacement from Vessel Activity and other Noise Producing 

Activities, and Section 1.3.15: Cumulative Injury, Disturbance, and Displacement from Vessel Activity and 

other Noise Producing Activities, which address this. 

 

http://7.12.15.1/
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Question 193. Section 8.11.  

Please include:  

• any seasonal impact to birds in relation to the work to be carried out 

• information regarding how the significance of effect has been determined as this 
appears to be inconsistent within the ES. 

Applicant response: Regarding the potential for significant numbers of the designated species to be 

present at the site in the between October and April, the indicative summary construction schedules 

presented in Chapter 3: Description of the Proposed Development show the ‘bad weather window’ from later 

September to mid-April. During this time the poor weather and likely sea state make it unsafe to operate 

offshore vessels for our installation works, which require stable conditions when carrying out heavy lifts, and 

installing fragile electrical cables. Marine works are very unlikely during this ‘bad weather window’ thereby 

avoiding disturbance to over-wintering birds. The applicant would also note that bird groups have been 

assessed seasonally being split as either breeding or non-breeding. 

The Applicant is however, continuing to work with its cable installation contractor to avoid as much of the 

little tern season as possible. The laying and burial of the electrical cables from PoA to the New Douglas 

platform, and onwards to the satellite platforms, needs to be carried out in good weather conditions to prevent 

damage to the cable during installation. The cable shore pulling operation would take around 4-5 days, and 

the laying of the cable away from the shore and around the eastern end of West Hoyle Spit would take a 

further 24-48 hours. Between 3-5 days would then be required to lay each cable offshore. These works are 

currently scheduled to be carried out during July and August. 

Additionally, the current schedule is for the onshore prep-works for cable installation to be carried out during 

April, and would take approximately 19 days, as shown in Offshore ES Chapter 3 Figure 3.20, section 

3.4.5.2. This activity could possibly be started a little earlier, potentially avoiding the start of the little tern 

breeding season. However, this is not definite, but is something that we are continuing to explore our cable 

installation contractors during the development of detailed method statements and work schedules. 

The matrix used for the assessment of significance is provided within table 8-22. Definitions used for the 

sensitivity of receptor and magnitude of impact used to generate the significance are provided in table 8-21 

and table 8-18 respectively. The definitions and assessment are based on guidance and legislative 

frameworks as detailed within section 8.9.1. 

 

Question 208. Section 1.5.1.4.  

It is stated that red-throated divers are displaced by vessel traffic at distances from 250m 
to 1,700m, therefore the area of impact is from 0.6km2 to 1.7km2. However, this is not 
the case. The area of impact would be 9km2 per vessel. 

Therefore 12 vessels would result in an impacted area of 109km2 (assuming areas of 
impact do not overlap). A 2.0km buffer around each vessel is advised for the assessment 
of 100% displacement of red-throated diver (Burt et al., 2022, Burger et al., 2019). 
Therefore, one vessel may have an area of impact of 12.6km2; multiplied by the 12 
vessels this results in an overall area impacted of 150.8km2 (assuming areas of impact 
do not overlap). Please revise the assessment and amend as necessary.  

Please so clarify that the displacement assessment is based on the cable corridor plus 
relevant buffer. It is not clear what area is being considered when calculating the number 
of birds displaced and number of mortalities: the cable corridor plus buffer, or a buffer 
around 12 vessels.  

http://1.5.1.4/
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Applicant response: The Applicant would like to clarify that the area of impact is based on the cable corridor 

plus 4km buffer (458.08km2) (Volume 3: Offshore Ornithology Displacement Technical Report - section 

1.5.1.4 - non-breeding season). The area of impact as proposed by OPRED would be 109km2. The impact 

area assessed by the Applicant is larger and therefore the assessment presented in the ES is more 

precautionary. Change in impact area as proposed by JNCC would result in a lower magnitude of impacts. 

However, a technical note updating the displacement of red-throated diver and common scoter has been 

produced (Technical Note – Displacement). 

 

Question 213. Section 13.4.1 - Table 13.1.  

Please assess the climate change and emissions impacts of this development against UK, 
North West Region and Welsh targets.  

The below tables illustrate the percentage of the avoided emissions with the carbon budget for both the UK 

and Wales based on an evaluation of planned reinjected CO2 emissions compared to project-generated 

emissions. 

Applicant response: A calculation against the UK budget and the Wales budget to estimate the benefit of 

the project have been performed (NSTA. (2021) Net Zero Stewardship Expectation 11) in comparison to the 

injected CO2 as per the estimated emissions so far. We are conscious that this calculation can be modified 

in the near future with more accuracy of data, but we would suggest it as an overview of the estimation of 

avoided emissions in relation to the developed project.  

The below tables illustrate the percentage of the avoided emissions with the carbon budget for both the UK 

and Wales based on an evaluation of planned reinjected CO2 emissions compared to project-generated 

emissions. 

It should be noted that the project's computation in the GHG-Net Zero table indicates that reinjected 

emissions will continue through 2052, with a lifetime maximum of 110.25 Mt CO2. 

Parameter UK Carbon Budget 

Third: 2018-
2022 

Fourth: 2023-
2027 

Fifth: 2028-2032 Sixth: 2033-
2037 

UK Carbon Budget 
(MtCO2eq) 

2,544 1,950 1,725 965 

GHG project- 
Construction (MtCO2eq) 
(Scope1&2) - 4.5 MTPA 

profile 

0 
0.00034355+ 

0.0048968 
=0.00524 

0.002778+ 
0.19850 

=0.201278 

0.003391+ 
0.326825745 
=0.330214 

CO2 reinjected (from 
Emitters)-4.5 MTPA 

profile (MtCO2) 
0 1.05 19.13 22.52 

Avoided Emissions 
(MtCO2eq) 

- 1.04476 18.0987 
22.1697 

 

Avoided CO2 emissions 
against Budget (%) 

- 0.054 % 1.05 % 2.3 % 

The cumulative reinjected CO2 emissions over the UK Carbon Budget period 2027-2037, are 

41.3 Mt CO2eq. at a rate of 4.5 MTPA. These total avoided emissions represent 0.93% of the UK Carbon 

Budget of 4,640 Mt CO2eq over the same period. 
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Parameter Wales Carbon Budget 

2021-2025 2026-2030 

Wales Carbon Budget (MtCO2eq) 43.12 35.28 

GHG project Construction (MtCO2eq) (Scope1&2) 0 
0.0019221+0.107698=

0.1096201 

CO2 reinjected (from Emitters)-4.5 MTPA profile (MtCO2) 0 11.18 

Avoided Emissions (MtCO2eq) - 10.07 

Reinjected CO2 emissions against Budget (%) - 28.54% 

The cumulative reinjected CO2 emissions, over the Wales Carbon Budget period 2027-2030, are 

11.18 Mt CO2.at a rate of 4.5 MTPA. These total avoided emissions represent 28.54% of the Wales Carbon 

Budget of 35.28 Mt CO2eq, over the same period. The Tyndall Centre for Climate Change Research has 

recommended district-specific carbon budgets up to 2100 that, in its research, are considered to be 

compatible with a 1.5°C aligned trajectory for the UK. The Proposed Development’s GHG impacts have been 

considered in terms of the North West's Tyndall Centre-derived carbon budget. 

- Project emissions comprise -8.085% of the fourth carbon budget  (2023-2027) (81.7 MtCO2e).  

- Project emissions comprise -55.797% of the fifth carbon budget  (2028-2032) (40.3 MtCO2e).  

- Project emissions comprise -113.006% the sixth carbon budget  (2033-2037) (19.9 MtCO2e).  

 

Question 214. Section 13.4.1 - Table 13.1.  

Please clarify what the impact of the GWP CO2e are for each stage of the lifecycle phase 
of the development (pre installation, installation, injection, post closure and 
decommissioning) as these emissions will go straight to atmosphere.  

Applicant response: The GWP CO2e for each stage of the lifecycle phase of the development (pre 

installation, installation, injection, post-closure and decommissioning) are set out in the following tables: 

• Table 13.9 for Construction stage (pre installation, installation) = 137,772 tCO2e. This table presents 

the embodied carbon emissions associated with the consumption of materials and fuel required to 

construct the Proposed Development. 

• Table 13.10 for Operation and Maintenance stage (injection) = 51,275 tCO2e. This table presents 

the embodied carbon emissions associated with the consumption of materials and fuel required to 

facilitate the operation and maintenance of the Proposed Development. 

• Table 13.11 for fuel use (grid electricity) during Operation and Maintenance stage (injection) = 

30,386 tCO2e. This table presents the GHG emissions associated with the consumption grid electricity. 

• Table 13.12 for fuel use during Decommissioning stage (decommissioning) = 2,833 tCO2e. This 

table presents the GHG emissions associated with the plant, fuel, and vessel use required to remove 

infrastructure. 

• Table 13.13 for emissions associated with CO2 transportation and geological storage (post-

closure) = -110,247,682 tCO2e. This table presents the overall net benefit arising from the main purpose 

of the Proposed Development for the permanent geological storage of CO2. 

 

The assessment has identified each emissions source and broken the assessment down into the 

construction (i.e. installation), operation (injection) and decommissioning (post closure and 

decommissioning) phases. This is consistent with whole life carbon guidance which breaks the lifetime 

of a project down into A1-A5 emissions associated with construction, B1-B7 associated with operation, 

and C1-C4 associated with decommissioning. All emissions arising from the Proposed Development 

have been assessed against the context of  the receptor for the assessment being the global 

atmospheric mass of GHGs, treated with high sensitivity. 
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Question 217. Chapter 13 Section 13.10.  

Please include what steps are being taken to reduce emissions from this project.  

Applicant response: The Proposed Development will be transporting and permanently storing more than 

110 million tonnes of CO2 emissions from difficult to decarbonise industrial emitters in the NW of England 

and North Wales. In addition to this primary objective, the emission reduction measures for the Proposed 

Development are set out in Section 13.10 in Table 13.8 and summarised below. 

As part of the carbon storage project design process, several mitigation measures have been proposed to 

reduce the potential for impacts on climate change. As there is a commitment to implementing these 

measures, they are considered inherently part of the design of the carbon storage project and have therefore 

been considered in the environmental and net zero assessments.  

During the construction and operation phases, vessels older than 20 years will not be used. Regarding rig 

selection, a request has been made to make a firm commitment to taking all feasible steps to reduce the fuel 

consumption and related GHG emissions of the proposed drilling unit, as well as to provide information and 

certification pertinent to the sustainability aspects of the proposed drilling unit. 

To balance operating risk and fuel efficiency, GHG emissions from rig activities will be measured in real-time 

to facilitate continuous improvement, considering engine and power plant optimisation. 

As a basic environmental standard for UK operations, ISO 14001 certification will be maintained; however, 

an energy management policy and ISO 50001-compliance documentation will need to be created as part of 

the management system. 

The rig to be employed will be subject to the carbon storage project vessel management measures. These 

will include minimisation of vessel fuel consumption by providing an efficient and optimised vessel schedule 

to reduce the number of journeys, and co-ordinating activities and material delivery. Activities will be limited 

on the speed of vessels, and fuel used will have a low sulphur component (0.1%). 

Energy demand associated with the offshore platforms during the operational phase, will be reduced through 

a variety of energy efficiency measures. These include: the use of efficient, low loss transformers; variable 

frequency drives (VFDs) on CO2 compressors; LED light bulbs; low voltage electrical installations; 

compressor efficiency specification and optimisation; efficient air coolers; energy monitoring systems (to 

comply with ISO 50001 certification); and Real Time Monitoring and Advanced Process Control (a computer-

based algorithm that automatically optimises the process parameters and promotes a reduction in energy 

consumption from approximately 3% to 7%). The implementation of these energy efficiency opportunities 

will result in reduced energy consumption during operation, thereby reducing emissions of GHGs to the 

atmosphere associated with such energy consumption. 

Fugitive emissions may take place during the operational phase These emissions will be monitored through 

a Leak Detection and Repair (LDAR) programme, which forms part of the preventative maintenance 

activities, designed to avoid and minimise fugitive emissions to as low as reasonably practicable. 

At the end of the Proposed Development’s lifetime, materials removed during decommissioning will be 

recycled where practicable. The recycling of materials at the end of the Proposed Development’s lifetime not 

only prevents materials from being sent to landfills, but also reduces the need for the extraction of primary 

materials, thereby reducing emissions associated with such processes. 

 

Question 218. Sections 13.11.1.3 & 13.11.1.4 - Tables 13.11 & 13.12.  

Please clarify how the total emission figures have been calculated.  

Applicant response: Section 13.9 presents details of our assessment methodology. However, in summary, 

GHG emissions have been estimated by applying published emissions factors to activities required for the 

Proposed Development. The emissions factors relate to a given level of activity, or amount of fuel, energy 

or materials used, to the mass of GHGs released as a consequence. The GHGs considered in this 

http://13.11.1.3/
http://13.11.1.4/
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assessment are those in the ‘Kyoto basket’ of global warming gases expressed as their CO2-equivalent 

(CO2e) global warming potential (GWP). This is denoted by CO2e units in emissions factors and calculation 

results. GWPs used are typically the 100-year factors in the Intergovernmental Panel on Climate Change 

(IPCC) Fifth Assessment Report (IPCC, 2013) or as otherwise defined for national reporting under the United 

Nations Framework Convention on Climate Change (UNFCCC). 

Climate Change: Volume 3, Appendix O GHG Greenhouse gas assessment provides methodologies 

regarding the calculation of emissions associated with the Proposed Development. 

 

Question 219. Section 13.11.  

Please include or confirm:  

• the anticipated number of surveys that have been included within the Monitoring Plan 

Applicant response: The number of the surveys that have been anticipated as part of the Monitoring 

Plan is split between the pre-injection, injection, and the post injection period (Sections 5, 6, 7, 8, and 9, 

and Tables 8, and 9, and Figure 20). As for the pre-injection period the environmental baseline surveys 

will be undertaken around June 2025. For the period of injection routine Environmental surveys /monitoring 

are planned coinciding with 3D/4D seismic surveys (every 5-6 years) and Drop-Down Video (DDV) are 

undertaken on an annual basis part of the asset integrity management system that will also collect 

environmental data for monitoring. These surveys will be performed along other technical survey for the 

monitoring of the stores in terms of Well Intervention. As for the post injection period, the environmental 

monitoring will be predominant and will be assessing modification to the surrounding seabed of the stores. 

All the details are part of the Monitoring Plan (MP) for Hamilton, Hamilton North and Lennox, dated 

25th July 2024.  

 

• It is noted that venting has been considered in the context of CO2 and is mentioned 
through maintenance activities, please confirm if any venting or flaring will be carried 
out over the lifecycle of the project.  

Applicant response: There is no planned venting of CO2.The Proposed Development is a CO2 storage 

project and there are no substances that would be flared. There will be no continuous CO2 venting. CO2 

venting would be associated with maintenance activities and for final decommissioning of CO2 facilities. 

 

• will there be any requirement for well intervention operations during the lifecycle of the 
project? If so, has this been scoped into the assessment  

Applicant response: All the wells intervention are part of well integrity intervention described in the 

Monitoring Plan at Section 5.1, where Well intervention assessment is required for E-line logging (2 7/8” 

tool strings), coil tubing perforation (4 1/2” tool string) and installation of downhole chokes. These chokes 

will be installed either in the 5.75” nipple profile or on a full bore retrievable packer. As the completion is 

designed as a monobore completion, there are no assess requirements. Some of the wellbores could have 

inclinations (>60°) where E-Line tractors may be required. 

Regular E-line logging will be performed to monitor CO2 movement within the reservoir as well as wellbore 

integrity. The intervals for such logging is defined in Tables 8, and 9, and Figure 20 of the Monitoring Plans 

for Hamilton, Hamilton North, and Lennox, dated July 2024. 

We assume that Well Intervention will be regulated similarly to the oil and gas sector and therefore the below 

legislation may be applied when relevant: 

• Marine and Coastal Access Act 2009 (legislation.gov.uk) – for seabed disturbance. 

• The Offshore Chemicals Regulations 2002 (legislation.gov.uk) – for chemical use and discharge. 

• Energy Act 2008 (legislation.gov.uk) – for consent to locate vessels or rigs completing the project. 

https://www.legislation.gov.uk/ukpga/2009/23/contents
https://www.legislation.gov.uk/uksi/2002/1355/contents/made
https://www.legislation.gov.uk/ukpga/2008/32/contents
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• The Offshore Petroleum Activities (Oil Pollution Prevention and Control) Regulations 2005 
(legislation.gov.uk) – possibly for oil discharge (could be needed for rig drainage, machine fluids etc). 

• The Conservation of Offshore Marine Habitats and Species Regulations 2017 (legislation.gov.uk) – 
Covers survey work. 

 

• The emissions stated throughout this chapter do not include consumption data. Please 
include. Please also state what Emission Factors have been used  

Applicant response: Regarding venting emissions, this information was provided by Eni in response to an 

email sent on 13/06/2023. The response was as follows: Venting of CO2 is based on (1) pigging operations 

(VL) (2) inspection of static equipment (VSL) (3) inspection and replacement of filter cartridges once per year 

(VSL) (4) blowdown of compression trains for periodic maintenance (plant vent) and the estimated figures 

for the lifespan of the project operational term (2025-2050) is 2,318 ton/yr, with an average of 89.15 ton/yr. 

These values were used within the assessment. The 26 years has arisen from the operational term 2025-

2050 inclusive of 2025. 

 

• Why is there no consideration to pollutant emissions during the construction, 
operational and decommissioning phases? As above point if the fuels and fuel 
consumption are provided an assessment can be made of the combustion pollutant 
emissions  

Applicant response: In line with the relevant guidance, the climate change chapter considers the impact of 

the proposed development on climate, and as such considers the 'Kyoto basket' of global warming gases 

expressed as their CO2 equivalent. Other pollutants are not considered to lie within the scope of this 

assessment. 

• Within Section 13.11.1.5 indicative venting emissions have been provided, quoted as 
the total an average of 89.15 tCO2 per year, or 2,318 tCO2e over the Proposed 
Development’s operational lifetime. The development over a 25- year lifetime period 
would provide an average of 92.7tCO2 not 89.15tCO2 which suggests a 26-year 
lifetime? Please clarify  

Applicant response: The 26 years has arisen from the operational term 2025-2050 inclusive of 2025. 

 

• In Table 13.15 the proposed development GHG impacts (tCO2e) are stated for the UK 
carbon Budget periods below, but there is no information as to how the net emissions 
at each stage have been calculated. Please clarify UK budget allocations are incorrect 
2028-2032 and 2033-2037: UK Carbon Budget Order 2016 - 1,725,000,000 UK Carbon 
Budget Order 2021- 965,000,000?  

Applicant response: - Net emissions have been calculated for each carbon budget period by summing the 

relevant construction and / or operational emissions associated with each period. For example, emissions 

associated with the fourth carbon budget period (2023-2037) include the total construction-stage emissions, 

alongside 3 years of emissions associated with operational energy demand (as the development is modelled 

as operational from 2025, informed by annual energy demand values provided by the client, scaled by the 

relevant emissions factors as described within Volume 3 Appendix O), 3 years of emissions associated with 

operational vessel and helicopter movements (total emissions associated with such movements scaled to 

reach only 3 years' worth of emissions), and finally the CO2 storage predicted to be injected over the period 

(also provided by the client - approximately 2.25 Mt in 2026 and 4.5 Mt in 2027). This method has been 

applied to each carbon budget period.  

Emissions associated with the UK budget has been provided in questions 26 and 213 as an overview.   

 

https://www.legislation.gov.uk/uksi/2005/2055/contents/made
https://www.legislation.gov.uk/uksi/2005/2055/contents/made
https://www.legislation.gov.uk/uksi/2017/1013/contents/made
http://13.11.1.5/
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Question 248. Sections 1.72 & 1.7.3 - Tables 1.20 - 1.22.  

Please include the impact from UXO detonation into the underwater sound assessment 
for fish. This should include mortality, TTS and behavioural changes.  

Applicant response: Please see the Technical Note-RIAA MBTN04 Section 1.4.2: Unexploded 

Ordnance (UXO) Clearance, Table 1.5, which presents a full table of all the PTS results for UXO clearance 

on fish. Regarding mortality and behavioural changes, these were not modelled in the subsea noise 

modelling used to inform the assessment and are not included as a result (Volume 3, Appendix J: 

Underwater Noise Technical Report, Sections 1.5, and 1.6). 

 

Question 259. Section 1.9.2 - Table 1.135  

• It is noted in this section that all wells that the developer is planning to carry out work 
at have been scoped into the assessment, however, these have been omitted from 
other sections of the ES. Please confirm that these have been considered in all relevant 
sections. 

• Please confirm the plans for the decommissioning of pipelines.  
• Disturbance and Displacement from airborne sound and presence of vessels and 

infrastructure. Please confirm that the figures are consistent with similar figures on 
vessels within other sections of the ES.  

• No information is provided of the potential numbers of birds (red-throated diver and 
common scoter) that may be displaced when work is carried out on the offshore 
platforms within the Liverpool Bay SPA, particularly if any work is planned to be carried 
out during the overwintering period (1st November to 31st March inclusive). Please 
confirm.  

• Creation of roosting and nesting habitats among project infrastructure. It is unclear 
whether this is a benefit or otherwise. Please clarify.  

Applicant response: The applicant notes that a separate decommissioning Environmental Appraisal has 

been submitted for decommissioning activities. 

The applicant can confirm, to the best of our knowledge disturbance and displacement has been assessed 

equally across all parts of the ES. If there is a particular section which OPRED feels has not been, we would 

be happy to address that following clarification on what needs addressing. 

An updated displacement assessment has been produced for red-throated diver and common scoter in the 

Technical Note – Displacement that accompanies this submission. 

Creation of roosting/nesting platforms was assessed as being of minor positive effects on birds such as 

kittiwake and cormorant in the ES. However, for HRA terms this does not impact upon any conservation 

objectives for any sites. Therefore, this makes no difference to the appropriate assessment. 

 

Question 260. Section 1.9.3.1.  

The area of impact from 12 vessels is stated as the area of displacement impact, but then 
the displacement assessment (in the Offshore Ornithology Displacement Technical 
Report) appears to be based on the cable corridor plus relevant buffer. It not clear what 
area is being considered when calculating the number of birds displaced and number of 
mortalities: the cable corridor plus buffer, or a buffer around 12 vessels. Given the 
variability in density of red-throated diver and common scoter across the Liverpool Bay 
SPA, it is recommended to calculate densities in specific locations of vessel activity, 
rather than using a mean density across a large area. Please amend.  

http://1.9.3.1/
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Applicant response: The Applicant confirms that the displacement area for common scoter and red-

throated diver is based on the cable corridor plus a 4 km buffer overlapping with the Liverpool bay SPA. 

 

Furthermore, the displacement of red-throated diver and common scoter is calculated 
based on the cable corridor plus 4km, and hence vessel activity within this region. 
However, according to section 3.4.5.2, cable laying is scheduled to take place from April 
2026 for 3 months, and cable pull in from May 2027 for 2 months. Therefore, the only 
vessel activity along the cable corridor is outside the wintering period for red-throated 
diver and common scoter. However, vessel activity associated with all four platforms is 
scheduled to occur during the wintering period. It is recommended to base a vessel 
disturbance assessment on these locations for red-throated diver and common scoter 
plus any transit routes if these are outside of existing shipping routes. This includes works 
associated with the installation of the new Douglas platform, removal of the existing 
Douglas platform, and installation of pipelines to connect the new Douglas platform, 
should these overlap with the wintering period (1st November to 31st March inclusive). The 
schedule of removal of the existing Douglas platform and installation of pipelines to 
connect the new Douglas platform are not given in the ES. Please amend as necessary.  

Applicant response: The Applicant can confirm that the platforms are included in the 4km buffering the 

cable corridor and overlaying with the Liverpool Bay SPA. The displacement impacts on red-throated diver 

and common scoter from work associated with the installation of the new Douglas platform, removal of the 

existing Douglas platform, and installation of pipelines to connect the new Douglas platform are therefore 

assessed in ES.  

However, for clarity, the Applicant has produced a technical note (Technical Note – Displacement) 

presenting separately the displacement impacts on red-throated diver and common scoter from work 

associated with the platforms. This is based on the methodology used for assessing cable laying temporary 

displacement impacts (using a 2km and 2.5km buffer as requested by JNCC buffer). 

The Applicant can confirm that abundance of red-throated diver and common scoter have been calculated 

using local bird densities from HiDef Aerial Surveying Limited (2023). 

The Applicant with continue to engage with SNCBs regarding timing of the work and mitigation measures to 

reduce the temporary impact on birds. 

 

If construction does occur during winter period, the following questions must be 

addressed:  

• What density of red throated diver (RTD) and common scoter (CS) will be present in 
the disturbed area and thus used in the disturbance calculations?  

 

• Where has this bird density data been obtained from? This should be obtained from 
Liverpool Bay specific data sources, Lawson et al (2015) is recommended  

 
• Please include a map in the RIAA of the area wherein RTD and CS are assessed as 

being disturbed from for the construction and the operational phase. What % of birds 
are likely to be disturbed from this area  

 

• How long will the disturbing activity last for in the construction phase?  

 

http://3.4.5.2/


LIVERPOOL BAY CCS LTD | HYNET CO2 TRANSPORTATION AND STORAGE PROJECT  

  

Further Information under Regulation 12(1) 

 Page 26 

 

• The RIAA needs to describe the proportion of the SPA population that is likely  

to be disturbed  

 

• What proportion of the available foraging habitat in the SPA will be excluded to RTD 
and CS as result of the disturbance? What are the implications of this exclusions, 
considering the conservation objective targets for 'bird distribution' and 'distribution of 
supporting habitats' are defined as 'restore' in the SNCB conservation advice due to 
the presence of infrastructure causing an ongoing impact, meaning further 
deterioration should be avoided.  

Disturbance and displacement from airborne sound and presence of vessels and 

infrastructure is assessed in relation to mortalities impacting the qualifying populations of 
the SPA and the conservation objective regarding population size. However, no reference 
is made to how the loss of habitat due to vessel disturbance impacts the conservation 
objective regarding distribution of the feature(s).  

The assessment has not been carried out with reference to the specific conservation 
objectives of qualifying features. Of note is one of the conservation objectives for red-
throated diver, which is to restore the distribution of the feature. Due to this objective, it is 
recommended that all vessel activity within and 2km around the Liverpool Bay SPA is 
undertaken outside of the wintering period (1st November to 31st March inclusive). It is 
recommended that, as a minimum, mitigation measures are put in place for vessel activity 
during the wintering period, namely using established shipping routes to transit through 
the SPA, slow vessel speeds, and avoiding over-revving of engines.  

Using all the above information and recommendations, please provide further reasoning 
as to why the conclusion of a negligible adverse effect upon the integrity of the Liverpool 
Bay SPA alone has been reached.  

Applicant response: Regarding the potential for significant numbers of the designated species to be 

present at the site in the between October and April, the indicative summary construction schedules 

presented in Chapter 3: Description of the Proposed Development show the ‘bad weather window’ from later 

September to mid-April. During this time the poor weather and likely sea state make it unsafe to operate 

offshore vessels for our installation works, which require stable conditions when carrying out heavy lifts, and 

installing fragile electrical cables. Marine works are very unlikely during this ‘bad weather window’ thereby 

avoiding disturbance to over-wintering birds. The applicant would also note that bird groups have been 

assessed seasonally being split as either breeding or non-breeding. 

The Applicant is however, continuing to work with its cable installation contractor to avoid as much of the 

little tern season as possible. The laying and burial of the electrical cables from PoA to the New Douglas 

platform, and onwards to the satellite platforms, needs to be carried out in good weather conditions to prevent 

damage to the cable during installation. The cable shore pulling operation would take around 4-5 days, and 

the laying of the cable away from the shore and around the eastern end of West Hoyle Spit would take a 

further 24-48 hours. Between 3-5 days would then be required to lay each cable offshore. These works are 

currently scheduled to be carried out during July and August. 

Additionally, the current schedule is for the onshore prep-works for cable installation to be carried out during 

April, and would take approximately 19 days, as shown in Offshore ES Chapter 3 Figure 3.20. This activity 

could possibly be started a little earlier, potentially avoiding the start of the little tern breeding season. 

However, this is not definite, but is something that we are continuing to explore our cable installation 

contractors during the development of detailed method statements and work schedules. 

Therefore, no AEOI are predicted. 
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Question 263. Section 1.9.3 - Table 1.137.  

The excess mortality caused by displacement (%) is the same as that calculated in the 
Offshore Ornithology Displacement Technical Report, however this used BDMPS 
seasonal definitions and regional population sizes. For the purposes of HRA, the non-
breeding season should be used for red-throated diver and common scoter (1st November 
to 31st March inclusive).) as presented in the sites Conservation Advice package to 
calculate the number of individuals potentially displaced, along with population estimates 
of the Liverpool Bay SPA, to calculate excess mortality.  

The methodology used to calculate the figures provided within the ES is likely to 

underestimate impact on the SPA conversation objectives and further clarity is required 
to assess the level of impact to the red-throated diver feature of the Liverpool Bay SPA. 
Please amend as necessary.  

• What is the implication of the excess mortality of RTD and CS described within the 
table to the conservation objectives of the SPA, what affect does this have on SPA 
population?  

• How has the likelihood of mortality from disturbance been calculated i.e. what is the 
relationship between disturbance and mortality that is being assumed?  

• What mitigation will be built into the operating procedures to minimise impacts, for 
example a Vessel Management Plan to limit the spatial area wherein vessels are 
operating and minimise the footprint of disturbance during construction. Furthermore, 
during operation would vessels be directed into defined routes/stand by areas.  

Applicant response: An updated technical note assessing red-throated diver and common scoter against 

the SPA population and non-breeding season has been produced (Technical Note – Displacement, all 

sections). 
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THE OFFSHORE OIL AND GAS EXPLORATION, 
PRODUCTION, UNLOADING AND STORAGE 
(ENVIRONMENTAL IMPACT ASSESSMENT) 
REGULATIONS 2020 

Applicant provision of Further Information in response to 
Notice under Regulation 12(1) sent to LBCCS Limited on 
18th September 2024. 

General Comments: 

QUESTION 2: Reg 12(1) letter dated 1 July 2024 – comment 2  

OPRED's previous comments in Regulation 12(1) letter dated 1 July 2024, requested a 
clear delineation of the boundaries of the project. Whilst it is recognised that Figure 2.1 
provides detail on the development area in relation to the Marine Plan region, there is no 
indication/detail of the Welsh/English territorial boundary. Figure 2.1 provides details for 
existing infrastructure. Please revise to include the location of proposed new 
infrastructure, including pipelines and cables and their proximity to the Welsh/English 
boundary. In addition, please provide a clear map of the project with respect to all the 
relevant Marine Protected Areas (MPAs) and the Welsh/English boundary.  

Eni Response: Table 2.1 presents the distances of the Proposed Development Offshore NUIs to the 

nearest Designated Sites. All the NUIs are sited outside of the Designated Sites, except for the Lennox NUI, 

which sits within the Liverpool Bay SPA. However, the New Douglas, Hamilton Main, and Hamilton North 

NUIs are all within 2.5km of the Liverpool Bay SPA boundary.  

Table 2.1: Distances in kilometres from existing and proposed platforms to Designated Site 

Designated Site Hamilton Main 
Hamilton 

North 
Douglas Lennox New Douglas 

Dee Estuary SAC 23.48 31.35 23.86 20.97 24.1 

River Dee and Bala Lake SAC 45.17 53.56 47.97 45.09 48.23 

Shell Flat and Lune Deep SAC 30.86 23.35 37.2 20.97 37.11 

Menai Strait and Conwy Bay SAC 30.53 36.57 22.79 49.28 22.85 

North Anglesey Marine SAC 52.39 54.05 43.63 72.09 43.51 

Ribble Estuary MCZ 34.88 33.71 43.69 15.14 43.77 

Fylde MCZ 12.62 9.66 20.76 2.47 20.78 

Ribble Estuary SSSI 27.2 27.01 36.01 7.45 36.11 

Little Ormes Head SSSI 33.95 40.49 26.65 52.1 26.75 

Great Ormes Head SSSI 35.68 41.59 27.86 54.39 27.9 

Liverpool Bay SPA 0.59 2.25 0.16 Within 0.33 

Figure 2.1 shows the boundary between English and Welsh territorial waters, which is also the boundary 

between the England and Wales Marine Plan Areas. The Hamilton Main, Hamilton North, and Lennox 

storage sites, wells, and NUIs are located within English Territorial Waters. The injection, monitoring, and 

sentinel wells will be drilled from within the template of the existing platform wells at each of the Hamilton 

Main, Hamilton North, and Lennox NUIs, which are all within English Territorial Waters.  
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Figure 2.1 shows that the New Douglas Platform, and new electrical cable from Point of Ayr to the New 

Douglas Platform are located within Welsh Territorial waters. The new pipeline spools to connect the existing 

gas pipelines to the New Doulgas NUI are located within Welsh Waters at the coordinates presented in 

Table 3.5 in response to Question 3 below. 

Figure 2.2 shows that the New Douglas, Hamilton Main, and Hamilton North, wells, and NUIs are located 

outside, but close to the boundary of the Liverpool Bay SPA. The Lennox wells and NUI are located within 

the Liverpool Bay SPA. Table 6.1, presented in response to Question 6, shows the distances from each 

platform to the closest designated sites for benthic ecology, fish and shellfish, and marine mammals. 

The whole Proposed Development, including all the storage sites, NUIs, wells, cables, and pipelines, is 

located within the UK 12 nautical mile limit. The distance from each platform to the nearest median line, and 

UK coastline is presented in Table 3.1, Table 3.2, Table 3.3, and Table 3.4 in response to Question 3 

below. 

The new electrical cables, and repurposed natural gas pipelines from the New Douglas NUI to each of the 

three satellite NUIs, originate in Welsh territorial waters, but cross into English territorial waters. The 

approximate coordinates for the start and end points of the existing repurposed pipelines, and electrical 

cables, and the points at which they each cross the median line between England and Wales, are presented 

in Table 3.5, and Table 3.7, in response to Question 3 below. 

The New Douglas NUI, new electrical cable from PoA, and associated external cable protection at crossings, 

PL1030 repurposed gas line, as shown in Figure 2.1, are in Welsh waters. The approximate coordinates for 

the third-party cable crossings are given in Table 3.8 in response to Question 3 below. 
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Figure 2.1: Location of Proposed Development components and the Wales/England territorial boundary and existing infrastructure 
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Figure 2.2: Location of Proposed Development components and the Designated Sites 
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Figure 2.3: Location of Proposed Development components and the Wales/England territorial boundary and existing infrastructure 
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Figure 2.3 s provided for context. It shows the existing Eni oil and gas infrastructure in Liverpool Bay in 

relation to the Liverpool Bay SPA. The existing Douglas, Hamilton Main, and Hamilton North NUIs, and wells 

are located outside, but close to the boundary of the Liverpool Bay SPA. The Lennox wells and NUI are 

located within the Liverpool Bay SPA.  

Figure 2.3 shows the boundary between English and Welsh territorial waters, which is also the boundary 

between the England and Wales Marine Plan Areas. The existing Hamilton Main, Hamilton North, and 

Lennox NUIs, and wells are located within English Territorial Waters. 

Figure 2.1 shows that the existing Douglas Complex, and existing PL1030 pipeline to Point of Ayr are 

located within Welsh Territorial waters. 

All the existing Eni oil and gas infrastructure in Liverpool Bay, including the NUIs, wells, electrical cables, and 

pipelines, is located within the UK 12 nautical mile limit. The distance from each platform to the nearest 

median line, and UK coastline is presented in Table 3.1, Table 3.2, Table 3.3, and Table 3.4 in response to 

Question 3 below. 

The new electrical cables, and repurposed natural gas pipelines from the New Douglas NUI to each of the 

three satellite NUIs, originate in Welsh territorial waters, but cross into English territorial waters. The 

approximate coordinates for the start and end points of the pipelines and electrical cables, and the points at 

which they each cross the median line between England and Wales, are presented in Table 3.5, and Table 

3.7, in response to Question 3 below. 

The insert within Figure 2.3 shows the location of the New Douglas NUI, and alignment of the new electrical 

cable from PoA, and PL1030 repurposed gas line, and that they are in Welsh waters, but outside of the 

Liverpool Bay SPA.  

 

QUESTION 3: Reg 12(1) letter dated 1 July 2024 – comment 3  

OPRED acknowledges reference to the multiple figures which are useful when providing 
a broad overview of the location of the development in relation to the MPA’s. To carry out 
an effective assessment, a more detailed illustration of the proximity of activities to 
relevant MPA’s is required rather than in relation to the development as a whole. For 
example, the removal/replacement of topsides and the installation of a new Platform at 
Douglas in relation to the MPA’s protected areas. Individual activities should clearly be 
identified and assessed against each relevant protected site. Please provide details on 
the following:  

• The ES should clearly contain information about what activities will be undertaken and 
where.  

Eni Response: The activities that will be undertaken in the Proposed Development will include:  

1- installation of a new Douglas CCS platform to replace the existing Douglas Process platform to receive 

CO2 from the onshore PoA Terminal and distribute CO2 to the Hamilton Main, Hamilton North, and Lennox 

wellhead platforms and when necessary, provide heating. Installation of the new Douglas CCS platform 

will include up to eight driven piles; The existing Douglas complex will be decommissioned after the 

completion of first injection planned in Q4 2027. 

2- installation of new topsides on the Hamilton Main, Hamilton North, and Lennox wellhead platforms to 

receive and inject CO2 into the depleted hydrocarbon reservoirs; Only the topsides of the satellite platforms 

Hamilton, Hamilton North and Lennox will be replaced, the respective jackets will be reused. 

Further details on New Douglas, Hamilton, Hamilton North and Lennox platforms are provided respectively 

in Tables 3.1, 3.2, 3.3, and 3.4 below. 
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New Douglas 

A New Douglas platform will be installed within the established 500m zone, approximately 190m to the north 

of the existing Douglas accommodation platform, just beyond the blow-out/H2S dispersion radius of the 

existing facilities at approximate coordinates E461607 N5932596. The new Douglas CCS platform will be a 

Normally Unmanned Installation (NUI), acting as a hub for the CCS operations. It will provide overnight 

emergency shelter in a purpose-built module for six persons 

The topsides, will comprise cellar, mezzanine, and weather decks, and have overall dimensions of 

approximately 33 m in length, 30 m in width, and 35.5 m in height to the weather deck/helideck.  

The Douglas CCS jacket shown in Question 41 below will be a four-legged steel structure measuring 

approximately 20 m x 20 m at the lower level and 17.5 m x 17.5 m at the upper level. The jacket will support 

several equipment items listed below: 

• 8 risers, of which 3 are provision for future dense phase gas;  

• 5 J-tubes, of which one is provision for a possible future cable from PoA; 

• 4 caissons for riser support; 

• caisson for J-tubes support; 

• cathodic protection monitoring J-tube; and 

• Zodiac landing platform.  

Details of the jacket are provided in response to Question 41, which includes Figure 41.1. 

Table 3.1: New Topsides Module for NEW Douglas NUI 

Estimated 

Dimensions & 

weight 

Water 

Depth 

(m) 

Distance 
median Line 

(km) 

Distance UK 
Coastline 

(km) 

Equipment Accommodated 

L: 33m 

W: 30m 

H: 35.5m 

 

~2,200  

tonnes  

top sides 

29.2m 1.56 km 29.3 km Cellar Deck equipment: 

• pig launchers and pig receivers. 

• Emergency Shutdown (ESD) valving and riser pipework. 

• emergency overnight shelter. 

• survival craft. 

• davit crane(s). 

• submarine cable transition box. 

• J-tube head 

Mezzanine Deck equipment 

• electrical local equipment room. 

• battery room. 

• piping manifold area. 

• CO2 gas heaters. 

• deck stair access to either cellar or weather decks. 

• helideck fire/foam fighting skid. 

• Heating, Ventilation, and Air Conditioning (HVAC) unit 
for instrumentation and electrical equipment room. 

 

Hamilton  

A new deck will be installed on the satellite platform of Hamilton after removal of the existing topside. The 

components will be delivered to the NUI completely fabricated and ready for integration onto the jacket. The 

main fabricated components are summarised in Table 3.2. 



LIVERPOOL BAY CCS LTD | HYNET CO2 TRANSPORTATION AND STORAGE PROJECT  

  

Further Information under Regulation 12(1) 

 Page 35 

 

Table 3.2: New Topsides Module for Hamilton NUI 

Estimated 
Dimensions & weight 

Water 
Depth (m) 

Distance Medina 
Line (km) 

Distance UK 
Coastline (km) 

Equipment Accommodated 

L: 23m 

W: 26m  

H: 12m 

 

~1,100 tonnes 

23m 6.90 km 22.88 Helideck 

Electrical heaters and controls 

Battery room 

UPS system 

Instrument room (telecoms) 

 

Hamilton North 

A new deck will be installed on Hamilton North after removal of the existing topside. The components will be 

delivered to the NUI completely fabricated and ready for integration onto the jacket. The main fabricated 

components are summarised in Table 3.3. 

Table 3.3: New Topsides Module for Hamilton North NUI 

Estimated 
Dimensions 

Water Depth (m) Distance Median 
Line (km) 

Distance UK 
coastline (km) 

Equipment Accommodated 

L: 23 m 

W: 26 m 

H: 12 m 

 

~950 tonnes 

24m 11.82 km 26.20 km Helideck 

Electrical heaters and controls 

Battery room 

UPS system 

Instrument room (telecoms) 

 

Lennox 

A new deck will be installed on each of the satellite platform of Lennox after removal of the existing topside. 

The components will be delivered to the NUI completely fabricated and ready for integration onto their 

respective jackets. The main fabricated components are summarised in Table 3.4. 

Table 3.4: New Topsides Module for Lennox NUI 

Estimated 
Dimensions 

Water Depth 
(m) 

Distance median 
line (km) 

Distance UK 
coastline (km) 

Equipment Accommodated 

L: 24 m 

W: 30.5 m 

H: 12 m 

 

~1,400 tonnes 

7.8m 25.30 7.30 Helideck 

Electrical heaters and controls 

Battery room 

UPS system 

Instrument room (telecoms) 

 
3- repurposing of the existing subsea natural gas pipelines for their change of use from hydrocarbon to CO2 

service; namely:  

• PL 1030 20” from PoA to New Douglas. 

• PL 1039 20” from New Douglas to Hamilton. 

• PL 1041 14” from New Douglas to Hamilton North. 

• PL 1035 16” from New Douglas to Lennox. 

• Pl 1036a 12” from New Douglas to Lennox. 
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4- installation of new additional pipeline spools to connect the new Douglas CCS platform, the satellite 

platforms Hamilton, Hamilton North, and Lennox to the existing subsea natural gas pipelines as per the 

detail in Table 3.5 below. 

Table 3.5: Design details for additional pipeline spool connections 

Pipeline ID 
Steel pipe spool 

length (m) 
Spool Start Spool End Existing contents Median line crossed 

PL1030 20” 608 
E:461775.81 

N:5932229.40 

E:461477.79 

N:5932596.10 

Existing natural gas 
to Point of Ayr 

Pipeline spool in Welsh 
waters. No median line 

crossed by pipeline spool 

PL1039 20” 309 
E:461783.90 

N:5932629.23 

E:461477.79 

N:5932596.10 

Existing natural gas 
from Hamilton Main 

Pipeline spool in Welsh 
waters. No median line 

crossed by pipeline spool 

PL1041 14” 205 
E:461679.84 

N:5932613.32 

E:461477.79 

N:5932596.10 

Existing natural gas 
from Hamilton North 

Pipeline spool in Welsh 
waters. No median line 

crossed by pipeline spool 

PL1035 16” 263 
E:461735.58 

N:5932625.51 

E:461477.79 

N:5932596.10 

Existing natural gas 
from Lennox 

Pipeline spool in Welsh 
waters. No median line 

crossed by pipeline spool 

PL1036a 12” 329 
E:461805.80 

N:5932620.55 

E:461477.79 

N:5932596.10 

Existing natural gas 
injection to Lennox 

Pipeline spool in Welsh 
waters. No median line 

crossed by pipeline spool 

 

In addition to laying these pipeline lengths on the seabed, PL1030 may also require some external 

protection in the form of concrete mattresses over approximately 400 m of its length. The 200 m of this 

pipeline closest to the new Douglas CCS platform will not be provided with any external protection. No 

external protection will be provided for the other pipeline connections, as these lengths are all within 200 

m of the new Douglas CCS platform. Material quantities for the protection of pipeline connections are given 

in Table 3.6. 

 

Table 3.6: Design Envelope: material quantities for mattress protection of pipeline connections 

Pipeline ID Steel pipe (m) 
No. concrete 
mattresses 

Dimensions of 
each concrete 
mattress (m) 

Weight of each 
mattress (kg) 

Total weight of 
concrete 

mattresses (kg) 

PL1030 20” 608 110 6 x 3 x 0.3 9,800 1,078,000 

PL1039 20” 309 70 6 x 3 x 0.3 9,800 686,000 

PL1041 14” 205 50 6 x 3 x 0.3 9,800 490,000 

PL1035 16” 263 60 6 x 3 x 0.3 9,800 588,000 

PL1036a 12” 329 70 6 x 3 x 0.3 9,800 686,000 

 

5- installation, including cable burial of one submarine 33 kV armoured cables, with integrated FO cable 

connections from PoA to new Douglas CCS platform (35km) and connecting the new Douglas CCS 

platform with the Hamilton Main (12 km; 33 kV), Hamilton North (15 km; 33 kV) and Lennox (35 km; 33 kV) 

platforms. The power cable connecting PoA to new Douglas is including the intertidal /foreshore area up 

to the MHWS within Welsh water only. The connection of the power cable from the new Douglas to the 

satellite platforms (Hamilton, Hamilton North and Lennox) will start from the Welch waters and will end in 

the English waters. Details of the power cable is provided in Table 3.7 below. 
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Table 3.7: Design details for combined new electrical and fibre-optic cables 

Cable Cable length (m) Cable Start Cable End Median line crossed 

PoA to new 
Douglas 

34,359 
E:477493.43 

N:5911991.50 

E:461477.79 

N:5932596.10 

Cable entirely in Welsh waters. No median 
line crossed by cable 

New Douglas to 
Hamilton Main 

11,033 
E:469999.75 

N:5935548.30 

E:461477.79 

N:5932596.10 

Cable starts at New Douglas in Welsh 
waters and terminates at Hamilton Main in 

English Waters. Crosses median line at 
E:462168.43, N:5934528.81 

New Douglas to 
Hamilton North 

14,864 
E:468497.20 

N:5944503.30 

E:461477.79 

N:5932596.10 

Cable starts at New Douglas in Welsh 
waters and terminates at Hamilton Main in 

English Waters. Crosses median line at 
E:461513.71, N:5935114.23 

New Douglas to 
Lennox 

32,312 
E:488424.64 

N:5942739.60 

E:461477.79 

N:5932596.10 

Cable starts at New Douglas in Welsh 
waters and terminates at Hamilton Main in 

English Waters. Crosses median line at 
E:461539.65, N:5935090.97 

 

6- installation of concrete mattresses and external cable protection at crossings of existing cables, and in 

areas where cable burial is not deemed feasible, or as a remedial secondary protection measure if the 

target cable depth of lowering cannot be achieved.  

 

Details of third party cable crossings is provided in Table 3.8 below. Please also see Figure 44.1, and 

Figure 44.2 in response to Question 44. 

Table 3.8: Design Envelope: Third Party Cable Crossings 

Crossing 
ID 

Third-party owner 
UTM 

Easting (m) 
UTM 

Northing (m) 
Water 

depth (m) 

Water 
above berm 

(m) 

Berm height 
(m 

PoAX-1 Ørsted Burbo Bank wind farm 470974.84 5916002.39 5 4.2 0.8 

PoAX-2 Greencoat UK Wind North 
Hoyle wind farm 

468795.03 5916535.10 7 6.2 0.8 

PoAX-3 468776.17 5916536.68 7 6.2 0.8 

PoAX-4 
Gwynt y Môr OFTO, Gwynt y 

Môr wind farm 

461904.20 5917763.30 12 11.2 0.8 

PoAX-5 461875.07 5917817.57 12 11.2 0.8 

PoAX-6 461713.35 5924702.50 20 19.2 0.8 

PoAX-7 National Grid/Scottish Power, 
Western Link HVDC cable 

461713.35 5930787.10 30 29.2 0.8 

PoAX-8 461713.35 5930818.38 30 29.2 0.8 

 

7- development of the Hamilton, Hamilton North, and Lennox reservoirs for the injection of around 109 Mt of 

CO2 over a 25-year period for permanent geological storage. The storage would be divided between the 

three reservoirs, as follows: Hamilton, 53 Mt; Hamilton North, 18 Mt; and Lennox 38 Mt. This will be done 

through up to 8 injection wells created by side tracking of existing production wells, drilling of 3 monitoring 

wells (2 out of the 3 are new wells), and 2 sentinel wells via recompletion. All of which will be within the 

existing footprint (template) of the corresponding platform, and no subsea tieback is required. Details of 

wells are provided in Table 3.9 below. Figures 3.2, 3.3, and 3.4 show the Hamilton, Hamilton North, and 

Lennox storage sites.  

 

The monitoring and sentinel wells will be used for the programme of the Monitoring, Measurement and 

Verification plan (now called the Monitoring Plan) using technologies of screening that are detailed in the 

Monitoring Plan submitted with the Carbon Storage permit. 
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Table 3.9: Overview Of Wells 

Purpose Well type Field/ 
Platform 

Well name Easting Northing Proposed 
kick-off point 
m MD 

Measured 
Depth 
(MD) m 

True 
Vertical 
Depth 
(TVD) m 

Injector Sidetrack Hamilton C110/13a-HA 
(ex.110/13-H1 
ST1)  

469685 5936706.2 863 1498 932 

C110/13a-HB 
(ex.110/13-H2 
ST1)  

470200.5 5937333.5 1686 2380 932 

110/13a-HC 
(ex.110/13-H3 
ST1)  

470200.5 5935501.56 893 1366 932 

C110/13a-HD 
(ex.110/13-H4 
ST1) 

470200.5 5934462.3 1579 2219 933 

Hamilton 
North 

C110/13a-NA 
(ex.110/13-N1 
ST1)- 

468323 5945412.5 783 1403 971 

C110/13a-NB 
(ex.110/13-N3 
ST1)  

468323 5944406.4 713 1043 1010 

Lennox C110/15a-LB 
(ex.110/15-
L05ST1)  

489487.6 5942334.3 678 1668 865 

C110/15a-LC 
(ex. 110/15-
L13 ST2) 

489487.6 5942938.2 625 1947 1124 

Monitor New well Hamilton C110/13a-HE 
(ex.110/13-
H5) 

470848.6 5936608.7 N/A 1894 960 

Hamilton 
North 

C110/13a-NC 
(ex. 110/13-
N4) 

468084.6 5945670.8 N/A 1781 1043 

Sidetrack Lennox C110/15a-LA 
(ex. 110/15-
L01Z ST2) 

490155.3 5941955.3 625 2466 1114 

Sentinel Recomplet
ion 

Hamilton 
North 

110/15-N02 469272 5944899 N/A N/A N/A 

Lennox 110/15-L04 487637 5941932 N/A N/A N/A 

 

8- The entire Proposed Development is within the Liverpool Bay SPA except for the New Douglas platform 

and the Hamilton North platform  as shown on the Figure 3.1. Table 2.1 presented in response to 

Question 2, presents the distances of the Proposed Development to the different MPA sites. 

9- The entire Proposed Development is within 12 nm limit of both Welsh and English territorial waters as 

shown below in Figure 3.1. 
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Figure 3.1: Location of Proposed Development components and the Wales/England territorial boundary and existing infrastructure 
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• Each existing installation should further detail if it is located within or the distance to 
the MPAs, the distance to coastline, the distance to closest median line and water 
depth at site.  

Eni Response: The Applicant can confirm the distances for all platforms, from MPA, median Line, and 

UK coastline are provided in the response to Question 2 in Table 2.1, and in response to this question 

in Table 3.1, Table 3.2, Table 3.3, and Table 3.4. 

 

• New installations should have the same details as above, along with any known 
information about how it will be installed. Any details unknown at this stage in the 
process, should state that the information will be provided within the relevant site-
specific application.  

Eni Response: The Applicant can confirm the distances for all platforms, from MPA, median Line, and 

UK coastline are provided in the response to Question 2 in Table 2.1, and in response to this question 

in Table 3.1, Table 3.2, Table 3.3, and Table 3.4. 

 

• All pipelines should be identified (PL number given), state the start and end of the and 
in question 5 pipeline, the length of the pipeline, pipeline contents and if it crosses any 
median lines or conservation sites.  

Eni Response: The Applicant can confirm that CO2 will be transported from PoA to Douglas via the 

existing 20” natural gas PL1030 pipeline, approximately 600 m of which will be rerouted to the new 

Douglas CCS platform. Four existing natural gas pipelines will then convey CO2 from the new Douglas 

CCS Platform to the satellites (PL1039, PL1041, PL1035, and PL1036a). Whilst much of the existing 

natural gas pipeline infrastructure will be repurposed to transport CO2, the end sections of each pipeline 

at Douglas would be rerouted to the new Douglas CCS platform. The following lengths of new pipeline 

will be required to connect to the new Douglas CCS platform, as shown in the figure below titled: 

OFFSHORE PIPELINES APPROACH DRAWING - DOUGLAS CCS PLATFORM. Please see Table 3.5 

above. 
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1025H0BGRV09422 PIPELINE/CABLE ROUTE ENGINEERING GEOLOGICAL GROUND MODEL
1025H0BGRV09420 PHASE 2C NEARSHORE ENGINEERING GEOLOGICAL GROUND MODEL

CD-FE S.GM.RN.ZISSUED FOR COMMENT13.06.202300

TIE-IN SPOOL TO RE-PURPOSED PIPELINE.

CONCRETE MATTRESS PROTECTION (6 x 3 x 0.3m) U.N.O.

PROHIBITED ANCHORING EXCLUSION ZONE 200m RADII.

JACK-UP RIG EXCLUSION ZONE.

1. ALL DIMENSIONS AND COORDINATES ARE IN METRES UNLESS NOTED OTHERWISE.
2. GLOBAL COORDINATE REFERENCE SYSTEM: European Datum 1950 UTM  Zone 30N ( EPSG: 23030 )

PROJECTED COORDINATE SYSTEM European Datum 1950 UTM Zone 30N
PROJECTION TRANSVERSE MERCATOR
LINEAR UNIT METERS (1.0)
FALSE EASTING 500000.0
FALSE NORTHING 0.0
CENTRAL MERIDIAN -3.0
SCALE FACTOR 0.9996
LATITUDE OF ORIGIN 0.0

GEOGRAPHIC COORDINATE SYSTEM European Datum 1950
ANGULAR UNIT DEGREE (0.0174532925199433)
PRIME MERIDIAN GREENWICH (0.0)
DATUM European 1950
SPHEROID Iternational 1924
SEMIMAJOR AXIS 6378388.0
SEMIMINOR AXIS 6356911.946127946
INVERSE FLATTENING 297

3. PIPELINE ROUTING IS PRELIMINARY AND SUBJECT TO CHANGE BASED ON SURVEY INFORMATION.
4. WATER DEPTHS GIVEN FOR INFORMATION ONLY.
5. LAYOUT IS COMPILED FROM VARIOUS SOURCES AND THEREFORE IS SUBJECT TO CONFIRMATION.
6. PRELIMINARY ROUTING BASED ON EXISTING SEABED ARCHITECTURE AROUND EACH PLATFORM.
7. DOUGLAS ACCOMMODATION AND WELLHEAD PLATFORMS TO BE IN-PLACE AT THE TIME OF THE INSTALLATION OF

NEW PIPELINES AT THE DOUGLAS CCS PLATFORM.
8. PIPELINE APPROACH TO EACH PLATFORM AND SPOOL DETAILS TO BE CONFIRMED.
9. FIELD LAYOUT BASED ON THE PRELIMINARY LOCATION OF NEW RISERS AT EXISTING PLATFORMS (HAMILTON MAIN,

HAMILTON NORTH, LENNOX AND DOUGLAS CCS PLATFORM).
10. FINAL LOCATION OF RISERS AT EACH PLATFORM TO BE CONFIRMED.
11. DRILLING JACK-UP CORRIDOR AND FOOTPRINT AROUND PLATFORMS TO BE CONFIRMED.
12. FIELD LAYOUT TO BE REVIEWED AGAINST THE DECOMMISSIONING SCOPE FOR THE PROJECT.
13. FOR OFFSHORE NEW PIPELINES FIELD LAYOUT, SEE DRAWING No. 1023DSBSDN84003.
14. FOR OFFSHORE POWER CABLES & FIBRE OPTIC FIELD LAYOUT, SEE DRAWING No. 1025H0BSDG84104.
15. NUMBER AND TYPE OF PROTECTION AT TIE-IN LOCATION FOR REPURPOSED PIPELINES (SP01 TO SP05) TO BE

CONFIRMED.
16. SIZE OF TARGET BOX SHOWN IN DRAWING IS INDICATIVE ONLY, ACTUAL SIZE IS 6 x 3m REFER TO DOC. No.

23025.ENG.PLI.PRG DESIGN OF OFFSHORE PIPELINES.
17. CONCRETE SLEEPER SUPPORTS TO BE COATED WITH NEOPRENE.
18. THE CONTRACTOR NEEDS TO VERIFY THAT THE EXISTING CABLES TO HAMILTON NORTH AND HAMILTON MAIN FROM

DOUGLAS PLATFORM WILL BE DECOMMISSIONED AND REMOVED PRIOR TO INSTALLING THE NEW SUBSEA CABLE.
TO BE REVIEWED AGAINST THE DECOMMISSIONING SCOPE.

ROCK DUMP EXTENTS OVER NEW PIPELINES (100m EXTENT),
OVER REPURPOSED PIPELINE TIE-INS (50m EXTENT).
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• Any cables should be provided with the same details as pipelines (as above).  

Eni Response: The Applicant can confirm that the combined electrical and fibre-optic cables to be 

installed are named as shown in Table 3.5, which also includes start and end co-ordinates, and 

confirmation of within which jurisdiction they lie. 

• Existing wells that are proposed to be used for the project should be clearly identified, 
including current status, and what they previously produced.  

Eni Response: Table 3.10 below  contains details of the existing wells that will be used for the Proposed 

Development. The location of all wells in Liverpool Bay for the Proposed Development, and from the 

historical oil and gas production are shown on Figure 2.3. The location of the existing wells that will be 

used for the Proposed Development are shown on Figures 3.2, Figure 3.3, and Figure 3.4 in relation to 

the Hamilton, Hamilton North, and Lennox Storage Sites. 

Table 3.10: Details of existing wells that will be used for the Proposed Development 

Well type LBCC Reservoir Easting Northing Well Bore Status Original well intent 

C110/13a-HA 
(ex.110/13-H1 ST1)- 
injection Sidetrack  

Hamilton 469685 5936706.2 Closed-Future P&A Gas producer 

C110/13a-HB 
(ex.110/13-H2 ST1)- 
Injection Sidetrack  

Hamilton 470200.5 5937333.5 Closed- Future P&A Gas producer 

110/13a-HC 
(ex.110/13-H3 ST1) - 
injection Sidetrack  

Hamilton 470200.5 5935501.56 Closed- Future P&A Gas producer 

C110/13a-HD 
(ex.110/13-H4 ST1)- 
injection Sidetrack  

Hamilton 470200.5 5934462.3 Closed- Future P&A Gas producer 

C110/13a-HE 
(ex.110/13-H5)- 
Monitoring new well 

Hamilton 470848.6 5936608.7 
New well. Does not 

exist currently 
Gas producer 

C110/13a-NA 
(ex.110/13-N1 ST1)- 
injection Sidetrack  

Hamilton 
North 

468323 5945412.5 Closed- Future P&A Gas producer 

C110/13a-NB 
(ex.110/13-N3 ST1)- 
injection Sidetrack  

Hamilton 
North 

468323 5944406.4 Closed-Future PA& Gas producer 

C110/13a-NC (ex. 
110/13-N4)- 
Monitoring new well 

Hamilton 
North 

468084.6 5945670.8 
New well. Does not 

exist currently 
Gas producer 

110/15-N02- Sentinel 
Recompletion 

Hamilton 
North 

469272 5944899 Closed- Future P&A Gas producer 

C110/15a-LB 
(ex.110/15-L05ST1)- 
injection Side track  

Lennox 489487.6 5942334.3 Producing 
Oil Producer converted 

to Gas producer 

C110/15a-LC (ex. 
110/15-L13 ST2)- 
injection Sidetrack  

Lennox 489487.6 5942938.2 Producing 
Oil Producer converted 

to Gas producer 

C110/15a-LA (ex. 
110/15-L01Z ST2)- 
Monitoring Sidetrack 

Lennox 490155.3 5941955.3 Producing 
Gas injector converted 

to Gas producer 

110/15-L04- Sentinel 
Recompletion  

Lennox 487637 5941932 Closed- Future P&A Oil and gas 
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• Proposed new wells should be clearly identified, including whether they will be 
platform wells or subsea tie backs. Their identifier (well number for example) if known 
should be detailed. Please provide their location and whether they are to be drilled 
within or in close proximity to an MPA.  

Eni Response: Table 3.9 above presents an overview of the thirteen proposed CCS wells including their 

surface location coordinates, estimated Measured Depth (MD) and estimated True Vertical Depth (TVD). 

No subsea tieback is planned; all the wells listed in Table 3.9 above are drilled from the corresponding 

platforms. The proximity to the MPAs is detailed in Figure 2.1, "Location of Proposed Development 

components and the Wales/England territorial boundary and existing infrastructure," and Table 2.1, 

"Distances in kilometres from existing and proposed platforms to Designated Site", which was previously 

included in the response to Question 2 above.  
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Figure 3.2: Location of Hamilton Storage Site and wells, and relationship to the Wales/England territorial boundary and existing infrastructure 
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Figure 3.3: Location of Hamilton North Storage Site and well, and relationship to the Wales/England territorial boundary and existing 

infrastructure 
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Figure 3.4: Location of Lennox Storage Site and wells, and relationship to the Wales/England territorial boundary and existing infrastructure 
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• Please include a figure illustrating where infrastructure (new and existing) is in relation 
to the different zones (intertidal/subtidal) (which have been used in Chapter 7), so that 
this can be put into context for the whole project.  

Eni Response: Figure 3.5 presents and extract from a satellite image to illustrate the location of the 

boundary between subtidal and intertidal zones and the proposed electrical cable route. The subtidal zone 

is defined by the whole seabed, seaward of mean low water springs (MLWS). The intertidal zone is 

defined by the area between MLWS and mean high water springs (MHWS). Also shown is the alignment 

of the existing PL1030 natural gas pipeline from the Douglas Complex to the Point of Ayr terminal. For 

context, Figure 3.6 presents an extract from the relevant Admiralty Chart information, also illustrating the 

location of the boundary between subtidal and intertidal zones, and the alignment of the existing PL1030 

natural gas pipeline from the Douglas Complex to the Point of Ayr terminal. 

 

Figure 3.5: Extract from satellite image illustrating location of boundary between subtidal and 

intertidal zones and proposed electrical cable route 
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Figure 3.6: Extract from Admiralty Chart illustrating location of boundary between subtidal and intertidal zones
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QUESTION 4: Reg 12(1) letter dated 1 July 2024 – comment 4  

OPRED welcomes the additional drawings provided.  

With regards to OPRED's previous comment in Regulation 12(1) letter dated 1 July 2024 
regarding National Policy Statement, the use of the overarching NPS for Energy (NPS 
EN-1), NPS for Renewable Energy Infrastructure and (NPS EN- 3) NPS of Electricity 
Networks Infrastructure (NPS EN-5) and how these relate to the content of the information 
presented within the ES is unclear.  

Eni Response: The overarching NPS for Energy (NPS EN-1) is referenced because it sets-out, at Chapter 4, 

the “Assessment Principles”, including those for “Environmental Effects/Considerations” that should be applied 

to “Carbon Capture and Storage (CCS)”. The applicant considers that these are relevant to the Proposed 

Development, in particular the re-purposing of the existing natural gas pipelines for CO2 transportation, and 

the use of the depleted hydrocarbon reservoirs for CO2 storage. The assessment principles and environmental 

effects/considerations described in NPS EN-1 have been applied and helped to define the scope of the EIA 

carried out by the Applicant for the Proposed Development. 

NPS EN-1 also provides general assessment and technology specific information that has been applied in the 

assessment and recognises that offshore electrical and fibre-optic cables are common to all forms of energy 

infrastructure, including CCS. 

The NPS for Renewable Energy Infrastructure and (NPS EN-3) is relevant as it provides technology specific 

information regarding the assessment of offshore electrical and fibre-optic cables, which are key components 

of the Proposed Development. NPS EN-3 also provides information relevant to the assessment of the 

Proposed Development regarding the respective policies of England and Wales. These policies influence site 

selection and design, and the appraisal of sustainability and Habitats Regulations Assessment. 

The NPS for Electricity Networks Infrastructure (NPS EN-5), is referenced because it sets-out, at Section 2.12, 

“Special assessment principles for offshore-onshore transmission”. This includes matters considered in the 

Applicant’s assessment and provides specific mitigation measures for offshore electrical and fibre-optic cables, 

which form part of the Proposed Development in both English and Welsh territorial waters. 

 

Similarly, the references to Guidance, much of which is applicable to offshore renewables 
developments and cable laying appears to have negated the requirement to provide the 
necessary information on the elements of the project that relate to the development and 
reconfiguration of existing offshore oil and gas infrastructure for the HyNet CCUS project.  

The Applicant is aware of and has paid heed to the key legislation and guidance relevant to the assessment 

of the proposed CCS project. The key piece of environmental legislation for the Proposed Development is The 

Offshore Oil and Gas Exploration, Production, Unloading and Storage (Environmental Impact Assessment) 

Regulations 2020, with associated guidance (The Offshore Oil and Gas Exploration, Production, Unloading 

and Storage (Environmental Impact Assessment) Regulations 2020 – A Guide). These regulations mandate 

the undertaking of an EIA and the production of an ES for certain types of offshore developments, including 

activities related to the geological storage of CO2, as per the Energy Act 2008. The ES is the means whereby 

the Secretary of State (SoS) can assess that the environmental implications of the proposed Development 

have been properly considered and, subject to all other requirements being satisfied, the SoS can agree that 

consent for the Development can be granted by the NSTA via a Storage Permit. Three Storage Permits are 

being sought for the Proposed Development; one each for the Hamilton, Hamilton North, and Lennox stores. 

The Energy Act 2008 provides for a licensing regime that governs the offshore storage of CO2. It forms part of 

the transposition into UK law of European Nature Information System (EU) Directive 2009/31/EC on the 

geological storage of CO2. The Carbon Dioxide (Licensing etc.) Regulations 2010 (SI 2010/2221) transposes 

many other requirements of the directive. The Energy Act 2008 (Consequential Modifications) (Offshore 



LIVERPOOL BAY CCS LTD | HYNET CO2 TRANSPORTATION AND STORAGE PROJECT  

  

Further Information under Regulation 12(1) 

 Page 50 

 

Environmental Protection) Order 2010 applies the provisions of the following regulations to offshore CCS 

activities: 

• The Offshore Petroleum Activities (Conservation of Habitat) Regulations 2001;  

• The Offshore Marine Conservation (Natural Habitats, & c.) Regulations 2007;  

• The Offshore Chemicals Regulations 2002;  

• The Offshore Petroleum Activities (Oil Pollution Prevention and Control) Regulations 2005;  

• The Greenhouse Gas Emissions Trading Scheme Regulations 2005;  

• The Offshore Installations (Emergency Pollution Control) Regulations 2002; and  

• The REACH Enforcement Regulations 2008.  

The Applicant is aware that several key environmental approvals will be required during the detailed design 

phase for the Proposed Development, prior to operation, which include (but are not limited to):  

• Oil Pollution Emergency Plans (OPEP) (drilling); 

• Permits for chemical use and discharge (drilling and pipeline); 

• Pipeline Works Authorisation (PWA) and associated environmental screening directions (PLA MAT); 

• Deposit of Materials Consent (DepCon); 

• Consent to Locate (CtL); and  

• Other operational permits including Well Operations Notification System (WONS) consents and 
environmental screening directions for drilling activities. 

Furthermore, the Applicant recognises its obligations under several other key regulatory drivers applicable to 

the Proposed Development, which include (but are not limited to):  

• The Marine Strategy Regulations 2010; 

• The Marine and Coastal Access Act (MCAA) 2009; 

• The Energy Act 2008, Part 4A; 

• The Merchant Shipping (Prevention of Pollution by Garbage from Ships) Regulations 2020; 

• The Merchant Shipping (Prevention of Pollution by Sewage from Ships) Regulations 2020; 

• The Merchant Shipping (Control and Management of Ships’ Ballast Water and Sediments) Regulations 
2022; 

• The Merchant Shipping (Prevention of Air Pollution from Ships) Regulations 2008 (as amended); and  

• The Merchant Shipping (Oil Pollution Preparedness, Response & Co-operation Convention) Regulations 
1998 (as amended). 

Wells will be plugged in line with NSTA requirements and industry guidance, following cessation of injection. 

The Applicant understands the current guidance is the OEUK Well Decommissioning for CO2 Storage 

Guidelines, Issue 1, Nov 2022 (BEIS (2018). Guidance Notes: Decommissioning of Offshore Oil and Gas 

Installations and Pipelines. Available online at: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760560/D

ecom_Guidance_Notes_November_2018.pdf). 

 

Please clarify what assessment is being made for the nearshore infrastructure (which is 
the domain of NRW) and what relates to the offshore element (pipelines and oil and gas 
installations).  

Eni Response: The Proposed Development requires consent under the two primary consenting regimes, 

which each have their respective Environmental Impact Assessment (EIA ) Regulations, as follows: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760560/Decom_Guidance_Notes_November_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760560/Decom_Guidance_Notes_November_2018.pdf
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• in respect of a carbon storage permit: The Offshore Oil and Gas Exploration, Production, Unloading and 
Storage (Environmental Impact Assessment) Regulations 2020; and 

• in respect of a marine licence application: The Marine Works (Environmental Impact Assessment) 
Regulations 2007 (as amended) ; 

The Applicant reached a clear conclusion that it would be proper to bring together the components of the 

Proposed Development requiring a Carbon Storage Permit, and Marine Licence together as a single project 

for the purposes of EIA and to inform AA. 

Table 4.1 describes the Proposed Development components and identifies the respective licencing regime. 

Table 4.1: Proposed Development components and main development consent regime 

Proposed Development Component 
Storage Permit - 

OPRED ES approval 
Marine Licence – 
NRW ES approval 

Installation of a new Douglas CCS jacket and topsides, including up to 
eight driven piles. 

✓ ꭕ 

Installation of new topsides on the Hamilton Main, Hamilton North, and 
Lennox wellhead platforms with re-use of existing jackets. 

✓ ꭕ 

Repurposing of the existing 
subsea natural gas pipelines for 
their change of use from 
hydrocarbon to CO2 service. 

PoA to New Douglas  

PL 1030 20” 
ꭕ ✓ 

New Douglas to Hamilton PL 1039 
20” 

✓ ꭕ 

New Douglas to Hamilton North PL 
1041 14” 

✓ ꭕ 

New Douglas to Lennox PL 1035 16”  ✓ ꭕ 

New Douglas to Lennox Pl 1036a 12”  ✓ ꭕ 

installation of new sections of 
pipeline to connect the new 
Douglas CCS platform to the 
existing subsea natural gas 
pipelines, including concrete 
mattresses, and grout bags for 
support and external protection. 

PoA to New Douglas Spools PL 1030 
20” 

ꭕ ✓ 

New Douglas to Hamilton North 
spools PL 1041 14” 

ꭕ ✓ 

New Douglas to Lennox spools PL 
1035 16”  

ꭕ ✓ 

New Douglas to Lennox spools Pl 
1036a 12”  

ꭕ ✓ 

development of the Hamilton 
Main, Hamilton North, and 
Lennox reservoirs for the 
injection and storage of CO2 
This will be done through up to 
eight injection wells created by 
side tracking of existing 
production wells. This includes 
drilling and recompletion 
operations, all of which will be 
within the existing footprint 
(template) of each platform. 

Hamilton -
sidetrack well 

C110/13a-HA 
(ex.110/13-H1 ST1) 

✓ ꭕ 

C110/13a-HB 
(ex.110/13-H2 ST1)  

✓ ꭕ 

110/13a-HC 
(ex.110/13-H3 ST1) 

✓ ꭕ 

C110/13a-HD 
(ex.110/13-H4 ST1) 

✓ ꭕ 

Hamilton 
North- 
sidetrack well 

C110/13a-NA 
(ex.110/13-N1 ST1) 

✓ ꭕ 

C110/13a-NB 
(ex.110/13-N3 ST1) 

✓ ꭕ 

Lennox- 
sidetrack well 

C110/15a-LB 
(ex.110/15-L05ST1) 

✓ ꭕ 

C110/15a-LC (ex. 
110/15-L13 ST2) 

✓ ꭕ 

implementation of a programme 
of Monitoring, Measurement and 
Verification (MMV) activities. 

Pre-injection phase ✓ ✓ 

Injection phase ✓ ✓ 

Post-injection and closure phase ✓ ✓ 
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Proposed Development Component 
Storage Permit - 

OPRED ES approval 
Marine Licence – 
NRW ES approval 

Drilling of two new monitoring 
wells, one at Hamilton North and 
one at Hamilton Main. Additional 
monitoring wells will be created 
from the recompletion of existing 
wells within the existing footprint 
(template) of each platform: one 
monitoring well created by side-
tracking an existing well in 
Lennox; and two sentinel wells, 
one in Hamilton North and one in 
Lennox. 

Hamilton 
Monitoring - 
New well 

C110/13a-HE 
(ex.110/13-H5) 

✓ ꭕ 

Hamilton 
North- 
Monitoring 
New well  

C110/13a-NC (ex. 
110/13-N4) 

✓ ꭕ 

Hamilton 
North- 
Recompletion 
sentinel well 

110/15-N02 ✓ ꭕ 

Lennox 
Monitoring -
Sidetrack 

C110/15a-LA (ex. 
110/15-L01Z ST2) 

✓ ꭕ 

Lennox 
Monitoring – 
Recompletion 
sentinel well 

110/15-L04 ✓ ꭕ 

installation, including cable burial of submarine 33 kV armoured cables, 
with integrated FO cable connections (35 km from PoA Terminal 
onshore to the new Douglas CCS platform, including within the 
intertidal/foreshore area up to MHWS, within Welsh waters only). 

✓ ✓ 

installation, including cable burial, of new power cables with integrated 
FO connecting the new Douglas CCS platform with the Hamilton Main 
(12 km; 33 kV), Hamilton North (15 km; 33 kV) and Lennox (35 km; 33 
kV) platforms. 

✓ ꭕ 

installation of concrete mattresses and external cable protection at 
crossings of existing cables, and in areas where cable burial is not 
deemed feasible, or as a remedial secondary protection measure if the 
target cable depth of lowering cannot be achieved. 

✓ ꭕ 

The EIA Regulations require that the EIA consider the likely significant impacts of a project on the environment. 

The potential impacts that have been considered in the EIA were selected following environmental issues 

identification (ENVID) and consultation with several stakeholders. Following this, the decision process related 

to defining whether the Proposed Development may potentially significantly impact on the environment. The 

EIA Regulations themselves do not provide a specific definition of significance, but they indicate that the 

methods used for identifying and assessing potential impacts should be transparent and verifiable. Despite 

this being inherently a subjective process, a defined methodology was developed to make the assessment as 

objective as possible. 

Distinct from, but closely related to the EIA Regulations, is the requirement to consider the potential impacts 

on the integrity of protected habitats. Before determining whether a project will have an adverse effect on the 

conservation objectives and integrity of a European Site, it is important to consider the whole Proposed 

Development. 

Special Areas of Conservation (SACs) and Special Protection Areas (SPAs) are protected areas in the UK and 

form part of the UK’s national site network. The sites are designated under the Conservation of Habitats and 

Species Regulations 2017 (as amended) within 12 nautical miles (NM) and under the Conservation of Offshore 

Marine Habitats and Species Regulations 2017 (as amended) outside 12 NM. OPRED is the Competent 

Authority for the Habitats Regulations Assessment (HRA) process regarding the Storage Permit application, 

and NRW for the Marine Licence, with the advice of relevant Statutory Nature Conservation Agencies.  

All necessary information to support the HRA process was provided within the assessment chapters sections 

of the ES, and the supporting RIAA, such that the Competent Authority will have sufficient information to 

undertake an Appropriate Assessment (AA). Whilst HRA focuses on SACs, SPAs and Ramsar sites, 

information was also presented within the ES, and accompanying RIAA, to assess the potential for impact on 

all other relevant marine protected areas (MPAs) (for example, Marine Conservation Zones (MCZs)). 
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Please provide details of the marine plan objectives and how these align with the 
proposed development activities outlined in the ES.  

Eni Response: The Applicant can confirm that the Proposed Development activities align with the relevant 

Marine Plan objectives in England and Wales. The evidence to support this position is presented in the 

following section and in Table 4.1 and Table 4.2. 

Compliance with the North West Marine Plan (England): The North West Inshore and North West Offshore 

Marine Plan was published in June 2021 (HM Government, 2021) and introduces a strategic approach to 

marine planning within the marine plan area. It is intended to inform decision-making by marine users and 

regulators on where, when or how activities may take place within the marine plan area. The North West 

Inshore and North West Offshore Marine Plan contains 13 objectives which are delivered through 57 policies. 

The policies cover a wide range of topics including activities and uses, economic, social and environmental 

considerations, and cross-cutting issues such as integration of decision-making on land and at sea. The key 

policies relevant to the Proposed Development and how the policy objectives have been addressed are 

presented in Table 4.1 below. 

Compliance with the Welsh National Marine Plan (Wales): The Welsh National Marine Plan (WNMP) was 

published in November 2019 (Welsh Government, 2019) and introduces a framework to support sustainable 

decision-making for the marine environment. The Welsh National Marine Plan contains 13 objectives which 

are delivered through 52 policies. The policies cover a wide range of topics including activities and uses, 

economic, social and environmental considerations and cross-cutting issues such as the joining up between 

decision-making on land and at sea and opportunities for coexistence. The key policies relevant to the 

Proposed Development and how the policy objectives have been addressed are presented in Table 4.2 below. 

Table 4.1: Compliance with the North West Marine Plan (England) 

Policy 
Code 

NWMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

NW-
INF-1 

Infrastructure: Proposals for appropriate marine 
infrastructure which facilitates land-based activities, or 
land-based infrastructure which facilitates marine 
activities (including the diversification or regeneration 
of sustainable marine industries), should be 
supported. 

Yes The Proposed Development will form part of the wider 
HyNet Carbon Dioxide Transportation and Storage 
Project (‘the Project’). The Project will include 
infrastructure to produce and distribute low carbon 
hydrogen. The hydrogen is produced using natural 
gas, with the resultant CO2 emissions captured and 
stored. See the Proposed Development Description 
(volume 1, chapter 3) for full details. 

NW-
INF-2 

Infrastructure: (1) Proposals for alternative 
development at existing safeguarded landing facilities 
will not be supported.  

(2) Proposals adjacent and opposite existing 
safeguarded landing facilities must demonstrate that 
they avoid significant adverse impacts on existing 
safeguarded landing facilities.  

(3) Proposals for alternative development at existing 
landing facilities (excluding safeguarded sites) should 
not be supported unless that facility is no longer viable 
or capable of being made viable for waterborne 
transport.  

(4) Proposals adjacent and opposite existing landing 
facilities (excluding safeguarded sites) that may have 
significant adverse impacts on the landing facilities 
should demonstrate that they will, in order of 
preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

No The Proposed Development does not involve any 
proposals that would affect existing safeguarded 
landing facilities. 

NW-
CO-1 

Co-existence: Proposals that optimise the use of 
space and incorporate opportunities for co-existence 

Yes The new marine infrastructure will be installed close to 
the Applicant’s existing assets, and in similar 
construction techniques. The routing and location of 
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Policy 
Code 

NWMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

and co-operation with existing activities will be 
supported. 

Proposals that may have significant adverse impacts 
on, or displace, existing activities must demonstrate 
that they will, in order of preference: 

a) avoid  

b) minimise  

c) mitigate 

- adverse impacts so they are no longer significant. 

If it is not possible to mitigate significant adverse 
impacts, proposals must state the case for 
proceeding. 

the new infrastructure has also accounted for the 
existing and future users of Liverpool Bay. The 
Applicant therefore considers that the Proposed 
Development will be able to coexist with other 
compatible sectors to optimise the value and use of 
the marine area, and marine natural resources.  See 
the Infrastructure and Other Sea Users chapter 
(volume 2, chapter 12) for full details. 

NW-
AGG-1 

Aggregates: Proposals in areas where a licence for 
extraction of aggregates has been granted or formally 
applied for should not be authorised, unless it is 
demonstrated that the proposal is compatible with 
aggregate extraction. 

Yes Measures adopted as part of the Proposed 
Development (with relevance to Infrastructure and 
Other Sea Users) are contained in volume 2, section 
12.10, and an assessment of impacts is contained in 
volume 2, section 12.11. 

NW-
AGG-2 

Aggregates: Proposals within an area subject to an 
Exploration and Option Agreement with The Crown 
Estate should not be supported unless it is 
demonstrated that the proposal is compatible with 
aggregate extraction. 

Yes Measures adopted as part of the Proposed 
Development (with relevance to Infrastructure and 
Other Sea Users) are contained in volume 2, section 
12.10, and an assessment of impacts is contained in 
section 12.11. 

NW-
AGG-3 

Aggregates: Proposals in areas of high potential 
aggregate resource that may have significant adverse 
impacts on future aggregate extraction should 
demonstrate that they will, in order of preference: 

a) avoid  

b) minimise  

c) mitigate 

- significant adverse impacts on future aggregate 
extraction so they are no longer significant.  
 

If it is not possible to mitigate significant adverse 
impacts, proposals should state the case for 
proceeding. 

Yes Measures adopted as part of the Proposed 
Development (with relevance to Infrastructure and 
Other Sea Users) are contained in volume 2, section 
12.10, and an assessment of impacts is contained in 
section 12.11. 

NW-
AQ-1 

Aquaculture: Proposals within existing or potential 
strategic areas of sustainable aquaculture  

production must demonstrate consideration of and 
compatibility with sustainable aquaculture production. 
Where compatibility is not possible, proposals that 
may have significant adverse impacts on sustainable 
aquaculture production must demonstrate that they 
will, in order of preference: 

a) avoid  

b) minimise  

c) mitigate 

- adverse impacts on sustainable aquaculture 
production so they are no longer significant. 

 

If it is not possible to mitigate significant adverse 
impacts, proposals should state the case for 
proceeding. 

No The Proposed Development infrastructure does not 
overlap Strategic Areas of Sustainable Aquaculture 
Production. The Proposed Development does not 
overlap shellfish classified waters, or areas identified 
for mussel, pacific and native oyster production. See 
the Commercial Fisheries chapter (volume 2, chapter 
10) for full details. 

NW-
AQ-2 

Aquaculture: Proposals enabling the provision of 
infrastructure for sustainable aquaculture and related 
industries will be supported. 

No The Proposed Development does not involve any 
aquaculture development. 

NW-
CAB-1 

Cables: Preference should be given to proposals for 
cable installation where the method of protection is 
burial. 

Where burial is not achievable, decisions should take 
account of protection measures for the cable that may 
be proposed by the applicant. Where burial or 
protection measures are not appropriate, proposals 

Yes The new offshore power and fibre optic (FO) cables 
of the Proposed Development will be protected 
through cable burial. Concrete mattresses and 
external cable protection will be installed, at crossings 
of existing cables and where cable burial is not 
deemed feasible, or as a remedial secondary 
protection measure if the target cable depth of 
lowering cannot be achieved. See the Proposed 
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Policy 
Code 

NWMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

should state the case for proceeding without those 
measures. 

Development Description (volume 1 chapter 3) for full 
details. 

 

NW-
CAB-2 

Cables: Proposals demonstrating compatibility with 
existing landfall sites and incorporating measures to 
enable development of future landfall opportunities 
should be supported. Where this is not possible 
proposals will, in order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts on existing and potential future 
landfall sites so they are no longer significant. 

 

If it is not possible to mitigate significant adverse 
impacts, proposals should state the case for 
proceeding. 

Yes The Proposed Development does not affect future 
landfall opportunities.  

NW-
CAB-3 

Cables: Where seeking to locate close to existing 
subsea cables, proposals should demonstrate 
compatibility with ongoing function, maintenance and 
decommissioning activities relating to the cable. 

Yes Cable crossing and proximity agreements are 
measures adopted as part of the Proposed 
Development listed in volume 2, section 12.10. 
Impacts on existing cables are discussed in volume 2, 
section 12.11.4. 

NW-
DD-1 

Dredging and disposal: In areas of authorised 
dredging activity, including those subject to 
navigational dredging, proposals for other activities 
will not be supported unless they are compatible with 
the dredging activity. 

No The Proposed Development does not involve any 
proposals that would affect navigable channels and 
open at-sea disposal sites. 

NW-
DD-2 

Dredging and disposal: Proposals that cause 
significant adverse impacts on licensed disposal sites 
should not be supported. 

Proposals that may have significant adverse impacts 
on licensed disposal sites must demonstrate that they 
will, in order of preference: 

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

 

If it is not possible to mitigate the significant adverse 
impacts, proposals must state the case for 
proceeding. 

No The Proposed Development does not involve any 
proposals that would affect navigable channels and 
open at-sea disposal sites. 

NW-
DD-3 

Dredging and disposal: Proposals for the disposal of 
dredged material must demonstrate that they have 
been assessed against the waste hierarchy. Where 
there is the need to identify new dredge disposal 
sites, including alternative use sites, proposals should 
be supported if they conform to best practice and 
guidance. 

No The Proposed Development does not involve any 
proposals for the disposal of dredged material.   

NW-
OG-1 

Oil and gas: Proposals in areas where a licence for 
oil and gas has been granted or formally applied for 
should not be authorised unless it is demonstrated 
that the other development or activity is compatible 
with the oil and gas activity. 

Yes The purpose of the Proposed Development is to 
transport up to 4.5 million tonnes per annum (MTPA) 
of carbon dioxide (CO2) from a number of industrial 
emitters in the North West of England and Wales for 
permanent geological storage in depleted offshore oil 
and gas reservoirs. Consultation with oil and gas 
operators and other energy infrastructure operators 
are measures adopted as part of the Proposed 
Development listed in volume 2, section 12.10. 
Impacts upon oil and gas licence blocks are 
considered within volume 2, section 12.11.6. 

NW-
OG-2 

Oil and gas: Proposals within areas of geological oil 
and gas extraction potential demonstrating 
compatibility with future extraction activity will be 
supported. 

Yes The purpose of the Proposed Development is to 
transport up to 4.5 MTPA of CO2 from a number of 
industrial emitters in the North West of England and 
Wales for permanent geological storage in depleted 
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Policy 
Code 

NWMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

offshore oil and gas reservoirs. Consultation with oil 
and gas operators are measures adopted as part of 
the Proposed Development listed in volume 2, section 
12.10. Impacts upon oil and gas licence blocks are 
considered within volume 2, section 12.11.6. 

NW-
PS-1 

Ports, harbours and shipping: In line with the 
National Policy Statement for Ports, sustainable port 
and harbour development should be supported. Only 
proposals demonstrating compatibility with current 
port and harbour activities will be supported. 
Proposals within statutory harbour authority areas or 
their approaches that detrimentally and materially 
affect safety of navigation, or the compliance by 
statutory harbour authorities with the Open Port Duty 
or the Port Marine Safety Code, will not be authorised 
unless there are exceptional circumstances. 
Proposals that may have a significant adverse impact 
upon future opportunity for sustainable expansion of 
port and harbour activities, must demonstrate that 
they will, in order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

 

If it is not possible to mitigate significant adverse 
impacts, proposals should state the case for 
proceeding. 

No The Proposed Development does not involve 
proposals for ports, harbours and shipping activities, 
and nor will it prevent the support and enhancement 
of ports, harbours, and shipping activities. See the 
Shipping and Navigation chapter (volume 2, chapter 
9) for full details. 

NW-
PS-2 

Ports, harbours and shipping: Proposals that 
require static sea surface infrastructure or that 
significantly reduce under-keel clearance must not be 
authorised within or encroaching upon International 
Maritime Organization routeing systems unless there 
are exceptional circumstances. 

No The Proposed Development does not involve 
proposals for ports, harbours and shipping activities, 
and nor will it prevent the support and enhancement 
of ports, harbours, and shipping activities. See the 
Shipping and Navigation chapter (volume 2, chapter 
9) for full details. 

NW-
PS-3 

Ports, harbours and shipping: Proposals that 
require static sea surface infrastructure or that 
significantly reduce under-keel clearance which 
encroaches upon high density navigation routes, 
strategically important navigation routes, or that pose 
a risk to the viability of passenger services, must not 
be authorised unless there are exceptional 
circumstances. 

No The Proposed Development does not involve 
proposals for ports, harbours and shipping activities, 
and nor will it prevent the support and enhancement 
of ports, harbours, and shipping activities. See the 
Shipping and Navigation chapter (volume 2, chapter 
9) for full details. 

NW-
PS-4 

Ports, harbours and shipping: Proposals promoting 
or facilitating sustainable coastal and/or short sea 
shipping as an alternative to road, rail or air transport 
will be supported where appropriate. 

No The Proposed Development does not involve 
proposals for ports, harbours and shipping activities, 
and nor will it prevent the support and enhancement 
of ports, harbours, and shipping activities. See the 
Shipping and Navigation chapter (volume 2, chapter 
9) for full details. 

NW-
REN-1 

Renewables: Proposals that enable the provision of 
renewable energy technologies and associated supply 
chains, will be supported. 

No The purpose of the Proposed Development is to 
transport up to 4.5 MTPA of CO2 from a number of 
industrial emitters in the North West of England and 
Wales for permanent geological storage in depleted 
offshore oil and gas reservoirs. The Proposed 
Development is being developed in parallel with and 
as a key part of the HyNet Northwest full-chain 
hydrogen and Carbon Capture and Storage (CCS) 
industrial decarbonisation project (the HyNet Project), 
which is designed to transform a region of the UK into 
the world’s first low carbon industrial cluster by 2030. 

NW-
REN-2 

Renewables: Proposals for new activity within areas 
held under a lease or an agreement for lease for 
renewable energy generation should not be 
authorised, unless it is demonstrated that  

No The purpose of the Proposed Development is to 
transport up to 4.5 MTPA of CO2 from a number of 
industrial emitters in the North West of England and 
Wales for permanent geological storage in depleted 
offshore oil and gas reservoirs. Consultation with 
energy infrastructure operators are measures 
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Policy 
Code 

NWMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

the proposed development or activity will not reduce 
the ability to construct, operate or decommission the 
existing or planned energy generation project. 

adopted as part of the Proposed Development listed 
in volume 2, section 12.10.  

NW-
REN-3 

Renewables: Proposals for the installation of 
infrastructure to generate offshore renewable energy, 
inside areas of identified potential and subject to 
relevant assessments, will be supported. 

No The Proposed Development does not involve 
proposals for the installation of infrastructure to 
generate offshore renewable energy 

NW-
HER-1 

Heritage assets: Proposals that demonstrate they will 
conserve and enhance the significance of heritage 
assets will be supported. Where proposals may cause 
harm to the significance of heritage assets, 
proponents must demonstrate that they will, in order 
of preference: 

a) avoid  

b) minimise  

c) mitigate 

- any harm to the significance of heritage assets. 

 

If it is not possible to mitigate, then public benefits for 
proceeding with the proposal must outweigh the harm 
to the significance of heritage assets. 

Yes 

 

A specialist archaeological contractor (MSDS) was 
commissioned to undertake a Marine Archaeological 
Technical Report (volume 3, appendix N). This has 
been used to inform the Marine Archaeology chapter 
(volume 2, chapter 11).   

The potential for harm to the significance of marine 
heritage assets by the Proposed Development has 
been assessed in volume 2, section 11.11, which 
includes the assessment of designated and non-
designated marine heritage assets identified within 
the Marine Archaeology Study Area (MASA). 
Mitigation measures have been adopted as part of 
the Proposed Development to protect the known 
archaeological assets and make provisions for those 
assets that are discovered during the Proposed 
Development in the form of the production of an 
outline Written Scheme of Investigation (WSI) and 
Protocol for Archaeological Discoveries (PAD) 
(Volume 4, appendix U) which accompany this ES. 

NW-
SCP-1 

Seascape and landscape: Proposals should ensure 
they are compatible with their surroundings and 
should not have a significant adverse impact on the 
character and visual resource of the seascape and 
landscape of the area. The location, scale and design 
of proposals should take account of the character, 
quality and distinctiveness of the seascape and 
landscape. Proposals that may have a significant 
adverse impact on the seascape and landscape of the 
area should demonstrate that they will, in order of 
preference: 

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

 

If it is not possible to mitigate, the public benefits for 
proceeding with the proposal must outweigh 
significant adverse impacts to the seascape and 
landscape of the area. 

 

Proposals within or relatively close to nationally 
designated areas should have regard to the specific 
statutory purposes of the designated area. Great 
weight should be given to conserving and enhancing 
landscape and scenic beauty in National Parks and 
Areas of Outstanding Natural Beauty. 

Yes A Seascape, Landscape and Visual Impact 
Assessment (SLVIA) has been completed for the 
Proposed Development using methods derived from 
best practice guidance. (volume 3, appendix C2). The 
conclusion reached in the SLVIA is that in seascape, 
landscape, and visual terms, it is considered that the 
Proposed Development can be accommodated 
without significant effects on seascape, landscape 
character, and visual amenity.  

NW-
FISH-1 

Fisheries: Proposals that support a sustainable 
fishing industry, including the industry’s diversification, 
should be supported. 

No  The Proposed Development does not involve 
proposals that support a sustainable fishing industry. 

NW-
FISH-2 

Fisheries: Proposals that enhance access for fishing 
activities should be supported. Proposals that may 
have significant adverse impacts on access for fishing 
activities must demonstrate that they will, in order of 
preference:  

a) avoid  

b) minimise  

c) mitigate  

Yes Impacts on commercial fisheries have been assessed 
in volume 2, chapter 10. The Proposed Development 
will have a Fisheries Liaison Officer (FLO) in place. 
See the Commercial Fisheries chapter (volume 2, 
chapter 10) for full details. 
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Policy 
Code 

NWMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

- adverse impacts so they are no longer significant.  

If it is not possible to mitigate significant adverse 
impacts, proposals should state the case for 
proceeding. 

NW-
FISH-3 

Fisheries: Proposals that enhance essential fish 
habitat, including spawning, nursery and feeding 
grounds, and migratory routes, should be supported.  

Proposals that may have significant adverse impacts 
on essential fish habitat, including spawning, nursery 
and feeding grounds, and migratory routes, must 
demonstrate that they will, in order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

Yes The areas of essential fish habitat potentially 
impacted have been identified in the Marine 
Biodiversity Technical Report (volume 3, appendix I) 
and summarised in the Marine Biodiversity baseline 
(volume 2, section 7.8.2). The impacts as a result of 
the Proposed Development are assessed in detail in 
volume 2, sections 7.12 and 7.13. The Environmental 
Impact Assessment (EIA) and Cumulative Effects 
Assessment (CEA) concluded that there are no 
significant adverse impacts on essential fish habitat. 

NW-
EMP-1 

Employment: Proposals that result in a net increase 
in marine-related employment will be supported, 
particularly where they meet one or more of the 
following:  

1) are aligned with local skills strategies and support 
the skills available  

2) create a diversity of opportunities  

3) create employment in locations identified as the 
most deprived  

4) implement new technologies  

- in, and adjacent to, the north west marine plan 
areas. 

Yes The Proposed Development, as part of the wider 
HyNet North West Project, will create new roles whilst 
safeguarding existing jobs which may have otherwise 
been lost through the rising costs of carbon 
emissions. 

Developing a low carbon cluster across the North 
West of England and North East Wales will create 
learning, training and upskilling opportunities, 
supporting the levelling up of the region to thrive into 
a low carbon future. 

NW-
CC-1 

Climate change: Proposals that conserve, restore or 
enhance habitats that provide flood defence or carbon 
sequestration will be supported. Proposals that may 
have significant adverse impacts on habitats that 
provide a flood defence or carbon sequestration 
ecosystem service must demonstrate that they will, in 
order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant  

d) compensate for significant adverse impacts that 
cannot be mitigated. 

Yes The Proposed Development will help to reduce CO2 
emissions and meet climate policy targets in the long-
term by allowing CO2 transport and storage. 

The Proposed Development will have a beneficial net 
effect arising from the CO2 transportation and long-
term storage by the Proposed Development, enabled 
by the onshore transportation and pressurisation of 
CO2 undertaken by the onshore elements of the wider 
CCS project. See the Climate Change chapter 
(volume 2, chapter 13) for full details. 

NW-
CC-2 

Climate change: Proposals in the north west marine 
plan areas should demonstrate for the lifetime of the 
project that they are resilient to the impacts of climate 
change and coastal change. 

Yes The assessment of climate risk to the Proposed 
Development has been scoped out as effects are 
anticipated to be not significant. Studies conducted 
from Liverpool Bay have shown that extreme wind 
and wave climates are not expected to change 
significantly from those that are currently exhibited. 
Additionally, long-term analyses have illustrated that 
although there was a slight increase in the severity of 
most extreme events, there was little change in the 
extreme wave climate predicted for Liverpool Bay. 

The Proposed Development will be re-using and 
refurbishing existing offshore infrastructure, and 
introducing a new offshore platform that have been 
designed for resilience to storms in Liverpool Bay and 
have been proven operationally. The design of 
construction and refurbishment works to the sea-
surface infrastructure will be to appropriate 
engineering and safety standards taking into account 
metocean data for this location. The pipeline and gas 
injection well are all undersea (and indeed under the 
seabed in the case of the sequestration volume) with 
minimal vulnerability to storm events. 
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project have 
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NW-
CC-3 

Climate change: Proposals in the north west marine 
plan areas, and adjacent marine plan areas, that are 
likely to have significant adverse impact on coastal 
change, or on climate change adaptation measures 
inside and outside of the proposed project areas, 
should only be supported if they can demonstrate that 
they will, in order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

No The Proposed Development is not likely to have a 
significant adverse impact on coastal change or on 
climate change adaptation.   

NW-
CCUS-
1 

Carbon capture usage and storage: 
Decommissioning programmes for oil and gas 
facilities should demonstrate that they have 
considered the potential for re-use of infrastructure. 

Yes The Proposed Development is a CCUS project that 
make use of existing oil and gas infrastructure 
wherever possible, including pipelines and offshore 
platforms (OPs). See the Proposed Development 
Description (volume 1, chapter 3) and Site Selection 
and Consideration of Alternatives (volume 1, chapter 
4) for full details. 

NW-
CCUS-
2 

Carbon capture usage and storage: Carbon 
capture, usage and storage proposals incorporating 
the re-use of existing oil and gas infrastructure will be 
supported. 

Yes The Proposed Development is a CCUS project that 
make use of existing oil and gas infrastructure 
wherever possible, including pipelines and offshore 
platforms (OPs). See the Proposed Development 
Description (volume 1, chapter 3) and Site Selection 
and Consideration of Alternatives (volume 1, chapter 
4) for full details. 

NW-
CCUS-
3 

Carbon capture usage and storage: Proposals 
associated with the deployment of low carbon 
infrastructure for industrial clusters should be 
supported. 

Yes The Proposed Development will form part of the wider 
HyNet Carbon Dioxide Transportation and Storage 
Project (‘the Project’). The Project will include 
infrastructure to produce and distribute low carbon 
hydrogen. The hydrogen is produced using natural 
gas, with the resultant CO2 emissions captured and 
stored. The aim of the Project is to reduce CO2 
emissions from industry, homes, and transport and 
support economic growth in the North West of 
England and North Wales. 

NW-
AIR-1 

Air quality and emissions: Proposals must assess 
their direct and indirect impacts upon local air quality 
and emissions of greenhouse gases.  

Proposals that are likely to result in increased air 
pollution or increased emissions of greenhouse gases 
must demonstrate that they will, in order of 
preference:  

a) avoid  

b) minimise  

c) mitigate  

- air pollution and/or greenhouse gas emissions in line 
with current national and local air quality objectives 
and legal requirements. 

Yes Emissions of greenhouse gases associated with the 
Proposed Development are assessed within the 
Climate Change chapter (volume 2, chapter 13). Air 
quality effects during construction, operation, 
maintenance and decommissioning of the Proposed 
Development are not considered significant. See 
volume 3, appendix C.1. 

NW-
ML-1 

Marine litter: Public authorities must make adequate 
provision for the prevention, re-use, recycling and 
disposal of waste to reduce and prevent marine litter.  

Public authorities should aspire to undertake 
measures to remove marine litter within their 
jurisdiction. 

No Not applicable 

NW-
ML-2 

Marine litter: Proposals that facilitate waste re-use or 
recycling to reduce or remove marine litter will be 
supported.  

Proposals that could potentially increase the amount 
of marine litter in the marine plan areas must include 
measures to, in order of preference:  

a) avoid  

b) minimise  

c) mitigate  

Yes The Mitigation measures captured within the ES 
would avoid the deliberate introduction of litter into 
the marine plan area; and minimise the risk of 
accidental release of litter. 

The Waste Management Plan will adhere to the 
highest tiers of the Waste Hierarchy, all relevant 
legislation and the Applicant’s waste management 
procedures. 

Waste storage areas will be incorporated into the 
Detailed Design. Waste segregation measures will be 
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- waste entering the marine environment. put in place by the Construction Contractor as 
implemented in the detailed CEMP and WMP. 

Waste management measures are captured in the 
Environmental Management Plan (EMP) (volume 4, 
Appendix R). 

NW-
WQ-1 

Water quality: Proposals that protect, enhance and 
restore water quality will be supported. Proposals that 
cause deterioration of water quality must demonstrate 
that they will, in order of preference: 

a) avoid  

b) minimise  

c) mitigate  

- deterioration of water quality in the marine 
environment. 

Yes  Potential impacts from the Proposed Development 
on water quality have been assessed in the Physical 
Processes chapter (volume 2, chapter 6). The EIA 
and CEA concluded that there are no significant 
adverse impacts on water quality. 

NW-
ACC-1 

Access: Proposals demonstrating appropriate 
enhanced and inclusive public access to and within 
the marine area, including the provision of services for 
tourism and recreation activities, will be supported. 
Proposals that may have significant adverse impacts 
on public access should demonstrate that they will, in 
order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

No The Proposed Development will not enhance access 
to and within the marine area, nor will it prevent public 
access. See the Infrastructure and Other Sea Users 
chapter (volume 2, chapter 12) for full details.  

NW-
TR-1 

Tourism and recreation: Proposals that promote or 
facilitate sustainable tourism and recreation activities, 
or that create appropriate opportunities to expand or 
diversify the current use of facilities, should be 
supported.  

Proposals that may have significant adverse impacts 
on tourism and recreation activities must demonstrate 
that they will, in order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer  

significant. 

No The Proposed Development will not facilitate tourism 
and recreation activities, nor will it have significant 
adverse impacts on tourism and recreation. See the 
Infrastructure and Other Sea Users chapter (volume 2, 
chapter 12) for full details.  

NW-
SOC-1 

Social benefits: Those bringing forward proposals 
should consider and demonstrate how their 
development shall enhance public knowledge, 
understanding, appreciation and enjoyment of the 
marine environment as part of (the design of) the 
proposal. 

No Not applicable 

NW-
DEF-1 

Defence: Proposals in or affecting Ministry of Defence 
areas should only be authorised with agreement from 
the Ministry of Defence. 

No The Proposed Development will not affect Ministry of 
Defence areas. See the Infrastructure and Other Sea 
Users chapter (volume 2, chapter 12) for full details.  

NW-
MPA-1 

Marine protected areas: Proposals that support the 
objectives of marine protected areas and the 
ecological coherence of the marine protected area 
network will be supported.  

Proposals that may have adverse impacts on the 
objectives of marine protected areas must 
demonstrate that they will, in order of preference:  

a) avoid 

 b) minimise  

c) mitigate  

- adverse impacts, with due regard given to statutory 
advice on an ecologically coherent network. 

Yes Designated sites and features of importance within 
the physical processes and marine biodiversity study 
areas and have been identified in volume 2, chapter 6 
and 7 respectively.  

In both chapters, the EIA and CEA concluded that 
there are no significant adverse impacts on the 
objectives of marine protected areas. 

NW-
MPA-2 

Marine protected areas: Proposals that enhance a 
marine protected area’s ability to adapt to climate 

No The Proposed Development will not enhance nor 
adversely impact on a marine protected area’s ability 
to adapt to climate change. 
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change, enhancing the resilience of the marine 
protected area network, will be supported.  

Proposals that may have adverse impacts on an 
individual marine protected area’s ability to adapt to 
the effects of climate change, and so reduce the 
resilience of the marine protected area network, must 
demonstrate that they will, in order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts. 

NW-
MPA-3 

Marine protected areas: Where statutory advice 
states that a marine protected area site condition is 
deteriorating or that features are moving or changing 
due to climate change, a suitable boundary change to 
ensure continued protection of the site and coherence 
of the overall network should be considered. 

No Not applicable 

NW-
MPA-4 

Marine protected areas: Proposals that may have 
significant adverse impacts on designated 
geodiversity must demonstrate that they will, in order 
of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

Yes Designated sites and sites of interest due to 
geological importance within the physical processes 
study area have been identified in volume 2, section 
6.7.12. 

Potential impacts have also been identified and the 
significance of the effects on physical processes 
receptors has been assessed in volume 2, section 
6.11. 

NW-
BIO-1 

Biodiversity: Proposals that enhance the distribution 
of priority habitats and priority species will be 
supported.  

Proposals that may have significant adverse impacts 
on the distribution of priority habitats and priority 
species must demonstrate that they will, in order of 
preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant 

d) compensate for significant adverse impacts that 
cannot be mitigated. 

Yes The Proposed Development will aim to conserve 
habitat through a number of embedded mitigation 
measures adopted to reduce the impacts of the 
Proposed Development (volume 2, section 7.11). 

NW-
BIO-2 

Biodiversity: Proposals that enhance or facilitate 
native species or habitat adaptation or connectivity, or 
native species migration, will be supported. 

Proposals that may cause significant adverse impacts 
on native species or habitat adaptation or 
connectivity, or native species migration, must 
demonstrate that they will, in order of preference: 

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant 

d) compensate for significant adverse impacts that 
cannot be mitigated. 

Yes Embedded mitigation measures have been outlined in 
section 7.11, and tertiary mitigation is considered 
where the significance of an impact is moderate or 
major to reduce the significance of the impact to 
negligible or minor (volume 2, sections 7.12 and 
7.13). 

NW-
BIO-3 

Biodiversity: Proposals that conserve, restore or 
enhance coastal habitats, where important in their 
own right and/or for ecosystem functioning and 
provision of ecosystem services, will be supported. 
Proposals must take account of the space required for 
coastal habitats, where important in their own right 
and/or for ecosystem functioning and provision of 
ecosystem services, and demonstrate that they will, in 
order of preference: 

a) avoid  

b) minimise  

Yes Volume 2, section 7.12 considers the magnitude, 
sensitivity and significance of the impacts associated 
with the Proposed Development on benthic habitats. 
Embedded mitigation measures have been outlined in 
volume 2, section 7.11, and each impact has been 
comprehensively assessed in volume 2, section 7.12 
and where required, tertiary mitigation has been 
suggested. As a result, the Proposed Development 
seeks to conserve the function and services provided 
by coastal habitats. 
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c) mitigate  

d) compensate for 

- net habitat loss. 

NW-
INNS-1 

Invasive non-native species: Proposals that reduce 
the risk of introduction and/or spread of non-native 
invasive species should be supported. Proposals 
must put in place appropriate measures to avoid or 
minimise significant adverse impacts that would arise 
through the introduction and transport of invasive non-
native species, particularly when: 1) moving 
equipment, boats or livestock (for example fish or 
shellfish) from one water body to another 2) 
introducing structures suitable for settlement of 
invasive non-native species, or the spread of invasive 
non-native species known to exist in the area. 

Yes The implementation of an EMP (volume 4, Appendix 
R) as part of the embedded measures adopted by the 
Proposed Development (volume 2, section 7.11) will 
manage and reduce the risk of introduction or spread 
of INNS. The INNS Management Plan is presented in 
volume 4, appendix T. 

NW-
INNS-2 

Invasive non-native species: Public authorities with 
functions to manage activities that could potentially 
introduce, transport or spread invasive non-native 
species should implement adequate biosecurity 
measures to avoid or minimise the risk of introducing, 
transporting or spreading invasive non-native species. 

No Not applicable 

NW-
DIST-1 

Disturbance: Proposals that may have significant 
adverse impacts on highly mobile species through 
disturbance or displacement must demonstrate that 
they will, in order of preference: 

a) avoid  

b) minimise  

c) mitigate  

- adverse impacts so they are no longer significant. 

Yes Potential impacts on marine biodiversity receptors 
(including underwater noise) from Proposed 
Development have been identified in the key 
parameters for assessment in section 7.9 and further 
assessed in sections 7.12 and cumulatively with other 
projects in section 7.13. Embedded mitigation 
measures have been outlined in section 7.11, and 
each impact has been comprehensively assessed in 
section 7.12. 

NW-
UWN-1 

Underwater noise: Proposals that result in the 
generation of impulsive sound must contribute data to 
the UK Marine Noise Registry as per any currently 
agreed requirements. Public authorities must take 
account of any currently agreed targets under the 
Marine Strategy Part One Descriptor 11. 

Yes The Applicant will comply with the requirements, and 
this has been adopted in the Enhancement, Mitigation 
and Monitoring Commitments (volume 3, appendix 
E). 

NW-
UWN-2 

Underwater noise: Proposals that result in the 
generation of impulsive or non-impulsive noise must 
demonstrate that they will, in order of preference:  

a) avoid  

b) minimise  

c) mitigate 

 - adverse impacts on highly mobile species so they 
are no longer significant. 

If it is not possible to mitigate significant adverse 
impacts, proposals must state the case for 
proceeding. 

Yes Noise modelling has been undertaken (volume 3, 
appendix J). The potential impacts of underwater 
noise resulting from the construction, operations and 
maintenance, and decommissioning phases of the 
Proposed Development have been considered in the 
assessment of impacts in the Marine Biodiversity 
chapter (volume 2, chapter 7), and appropriate 
mitigation measures have been proposed. 

NW-
CE-1 

Cumulative effects: Proposals which may have 
adverse cumulative effects with other existing, 
authorised, or reasonably foreseeable proposals must 
demonstrate that they will, in order of preference:  

a) avoid  

b) minimise  

c) mitigate  

- adverse cumulative and/or in-combination effects so 
they are no longer significant. 

Yes The cumulative effects of the Proposed Development 
have been assessed in volume 3, appendix F  and 
are summarised in the relevant topic chapters 
(volume 2, chapters 6 to 13). 

NW-
CBC-1 

Cross-border co-operation: Proposals must 
consider cross-border impacts throughout the lifetime 
of the proposed activity.  

Proposals that impact upon one or more marine plan 
areas or terrestrial environments must show evidence 
of the relevant public authorities (including other 
countries) being consulted and responses considered. 

Yes The Transboundary Impacts Screening (volume 3, 
appendix G) identified the potential for transboundary 
impacts associated with the Proposed Development 
for the following topics: 

• Climate Change; 

• Fish and Shellfish Ecology; 

• Marine Mammals; 
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• Offshore Ornithology; 

• Shipping and Navigation; and 

• Commercial Fisheries. 

These topics are further considered for transboundary 
impacts within the respective topic chapters 
contained in volume 2 of the ES. 

 

Double click icon to open: ES Volume 3: Appendix I, 

Marine Biodiversity Technical Report ES-2022-009_LBACC

SLtd_ES_Appendix I_MBTR_OPRED_Reg 12.pdf
 

 

Table 4.2: Compliance with the Welsh National Marine Plan (Wales) 

WNMP 
Policy No. 

WNMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

GEN_01 Planning policy: There is a presumption in favour 
of the sustainable development of the plan area in 
order to contribute to Wales’ well-being goals. 

Yes The Proposed Development supports sustainable 
development and Planning Policy Wales (February 
2021), which considers the Well-being of Future 
Generations Act. 

GEN_02 Planning policy: Relevant public authorities should 
take a proportionate, risk-based approach to 
application of relevant marine planning policies in 
decision making. 

Yes The Marine Licence application for the new marine 
infrastructure, the Carbon Storage Permit 
application for the permanent geological storage of 
CO2, and the supporting Environmental Statement 
(ES), will be subject to public consultation, and 
consideration of the EIA by Natural Resources 
Wales (NRW) and the Offshore Petroleum 
Regulator (OPRED), and associated decision on the 
licences/permit. In that regard, the Applicant 
understands that the relevant public authorities will 
take a proportionate, risk-based approach to the 
application of relevant marine planning policies in 
their decision making. 

ECON_01 Sustainable economic growth: Proposals for 
economically sustainable activities are encouraged, 
particularly where they contribute to:  

• the sustainable management of natural 
resources thereby supporting ecosystem 
resilience;  

• a more resilient economy;  

• employment opportunities particularly for coastal 
communities;  

• protecting and creating employment at all 
skill levels;  

• maintaining communities with a high-density 
of Welsh speakers; and/or  

• tackling poverty by supporting deprived coastal 
communities. 

Yes The Proposed Development, as part of the wider 
HyNet North West Project, will create new roles 
whilst safeguarding existing jobs which may have 
otherwise been lost through the rising costs of 
carbon emissions. 

Developing a low carbon cluster across the North 
West of England and North East Wales will create 
learning, training and upskilling opportunities, 
supporting the levelling up of the region to thrive into 
a low carbon future. 

ECON_02 Coexistence: Proposals should demonstrate how 
they have considered opportunities for coexistence 
with other compatible sectors in order to optimise 
the value and use of the marine area and marine 
natural resources. 

Yes The new marine infrastructure will be installed close 
to the Applicant’s existing assets, and in similar 
construction techniques. The routing and location of 
the new infrastructure has also accounted for the 
existing and future users of Liverpool Bay. The 
Applicant therefore considers that the Proposed 
Development will be able to coexist with other 
compatible sectors in order to optimise the value 
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Glossary 


Term Meaning 


Annelid A worm of the phylum Annelida. Also known as the ringed worms or segmented 
worms, they are a large phylum represented in the marine environment by 
ragworms, lugworms and tubeworms. 


Benthic ecology Benthic ecology encompasses the study of the organisms living in and on the sea 
floor, the interactions between them and impacts on the surrounding environment 


Benthic fish  Fish that live on or near the sea bottom, irrespective of the depth of the sea. Many 
benthic species have modified fins, enabling them to crawl over the bottom; others 
have flattened bodies and can lie on the sand; others live among weed beds, rocky 
outcrops, and coral reefs 


Benthopelagic fish Benthopelagic fish, a group of demersal fish that typically usually float or swim in the 
water column just above the sea floor both in shallow coastal waters or deep waters 
offshore. Examples of benthopelagic species in the Irish Sea include dogfish, cod, 
haddock, whiting, monkfish and saithe. 


Biotope A well-defined geographical area characterised by specific ecological conditions 
which supports a particular community of organisms. 


Bivalve A large class of molluscs, also known as pelecypods. They have a hard calcareous 
shell made of two parts or 'valves'. 


Celtic Seas 
ecoregion 


The Celtic Seas ecoregion covers the north-western European continental shelf and 
seas, from west Brittany (France) to the north of Shetland (Scotland).  


Circalittoral The subtidal zone that extends from the lower limit of the area dominated by 
seaweeds and algae (the infralittoral) to the maximum depth at which photosynthesis 
is still possible. 


Crustacean A member of the subphylum Crustacea, including crabs, lobsters, shrimps, barnacles 
and sand hoppers. 


Demersal fish Fish species that live close to the sea floor and are generally bottom feeders. This 
includes benthic fish which rest on the sea floor and benthopelagic fish that swim or 
float above it (see above).  


Echinoderm Radially symmetrical animals belonging to the phylum Echinodermata that includes 
sea stars, brittle stars, feather stars, sea urchins and sea cucumbers. 


Elasmobranchs Fish with a cartilaginous skeleton including sharks, rays and skates). 


Environmental 
Impact Assessment 


A statutory process by which certain planned projects must be assessed before a 
formal decision to proceed can be made. It involves the collection and consideration 
of environmental information, which fulfils the assessment requirements of the EIA 
Directive and EIA Regulations, including the publication of an Environmental Impact 
Assessment (EIA) Report. 


Epifauna Animals living on the surface of the seabed. 


Habitat The environment that a plant or animal lives in. 


Infauna The animals living in the sediments of the seabed. 


Intertidal area The area between Mean High Water Springs (MHWS) and Mean Low Water Springs 
(MLWS). 


Littoral The coastal zone which extends from the high water mark to areas that are 
permanently submerged. In ecology, the lower extent is defined by the area within 
which sunlight reaches the seabed. In physical oceanography it includes areas with 
significant tidal flows and energy dissipation, thus may cover most of the continental 
shelf. 
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Term Meaning 


Mollusc Invertebrate animal belonging to the phylum Mollusca that includes the snails, clams, 
chitons, tusk shells, and cephalopods (octopus, squid, cuttlefish). 


Multivariate Having or involving a number of independent mathematical or statistical variables. 


Neritic  Shallow seas near a coastline.  


Nursery  A habitat where juveniles of a species regularly occur as a population. 


Pelagic fish Fish species that inhabit the middle and upper part of the water column. Examples in 
Irish waters include herring, mackerel and sprat. 


Polyaromatic 
hydrocarbons 
(PAHs) 


A class of chemicals containing multiple ring structures made of carbon atoms, that 
commonly occur in coal, crude oil, and refined products. 


Polychlorinated 
biphenyls (PCBs) 


A family of manmade substances containing carbon ring structures with chlorine 
atoms bound to them. They are highly carcinogenic and though most were banned in 
1986, they persist in the environment and organisms for many decades. 


Porifera A phylum of aquatic invertebrate animals comprising the sponges. 


Project The HyNet Carbon Dioxide Transportation and Storage Project. 


Proposed 
Development 


The offshore components of the Project which are subject of this Environmental 
Statement, as described in chapter 3: Proposed Development Description. 


SIMPER (Similarities 
Percentage) 


Calculates the contribution of each species (%) to the dissimilarity between each two 
groups. 


SIMPROF (Similarity 
Profile Routine) 


A series of numerical tests run on biotic data which looks for statistically significant 
evidence of genuine clusters of sites which were previously unstructured. 


Species A group of living organisms consisting of similar individuals capable of exchanging 
genes or interbreeding. 


Redds Areas of river bed where fish make hollows to spawn in. 


Shellfish For the purposes of this assessment, shellfish is considered a generic term to define 
molluscs and crustaceans. 


Spawning grounds  The areas where species spawn or produce their eggs. 


Special Area of 
Conservation (SAC) 


A site designation specified in the Habitats Directive (Council Directive 92/43/EEC). 
Each site is designated for one or more of the habitats and species listed in the 
Directive. The Directive requires that a management plan be prepared and 
implemented for each SAC to ensure the favourable conservation status of the 
habitats or species for which it was designated. In combination with SPAs, these 
sites contribute to the ‘Natura 2000’ or ‘European’ Sites network. 


Sublittoral Also termed subtidal. The area extending seaward of low tide to the edge of the 
continental shelf. 


Subtidal See above. 


The Applicant This is Liverpool Bay CCS Ltd. 
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Acronyms and Initialisations 


Acronym and Initialisation Description 


AFDW Ash Free Dry Weight  


AL Action Level  


As Arsenic  


BEIS Department for Business, Energy, and Industrial Strategy 


BGS British Geological Survey 


BSH Broadscale Habitat 


CCS Carbon Capture and Storage 


CCME Canadian Council of Ministers of the Environment  


CCW Countryside Council for Wales  


Cd Cadmium  


Cefas Centre for Environment, Fisheries, and Aquaculture Science 


CFP Common Fisheries Policy 


CITES 
Convention on International Trade in Endangered Species of Wild Fauna 
and Flora 


CMACS Centre for Marine and Coastal Studies Ltd. 


CO2 Carbon Dioxide 


Cr Chromium 


Cu Copper  


CV Coefficient of Variation 


DAERA Department of Agriculture, Environment and Rural Affairs 


DDC Drop Down Cameras 


DECC Department of Energy and Climate Change  


DEFRA Department for Environment, Food, and Rural Affairs  


EIA Environmental Impact Assessment 


EIRPHOT Irish and Celtic Sea Database for Grey Seal  


EMODnet European Marine Observation and Data Network  


EPA Environmental Protection Agency 


ERL Effect Range Low 


ES Environmental Statement 


EUNIS European Nature Information Systems  


FIL Flesh and Intravalvular Liquid 
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Acronym and Initialisation Description 


FOCI Feature of Conservation Interest  


FSA Food Standards Agency 


GPS Global Positioning System 


gS Gravelly Sand 


gmS Gravelly Muddy Sand  


(g)mS Slightly Gravelly Muddy Sand 


Hg Mercury 


HPI Habitat of Principal Importance  


HRA Habitats Regulation Appraisal 


IAMMWG Inter-Agency Marine Mammal Working Group  


IBTS International Bottom Trawl Survey 


ICES International Council for the Exploration of the Seas  


IEF Important Ecological Feature 


IFCA Inshore Fisheries and Conservation Authority  


IHLS International Herring Larval Survey 


INNS Invasive Non-Native Species  


ISQG Interim Sediment Quality Guidelines  


JCP Joint Cetacean Protocol 


JNCC Joint Nature Conservation Committee  


LBA CCS T&S Project Liverpool Bay Carbon Capture, Transport and Storage Project  


MarLIN Marine Life Information Network  


MCZ Marine Conservation Zone 


MHWS Mean High Water Springs 


MLS Minimum Landing Size  


MLWS Mean Low Water Springs  


MMO Marine Management Organisation  


 MNR Marine Nature Reserve 


MPA Marine Protected Area 


MPN Most Probable Number 


msG Muddy Sandy Gravel 


MU Management Unit 


MWDW Manx Whale and Dolphin Watch 


NBN National Biodiversity Network  


NEA Norwegian Environmental Agency  
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Acronym and Initialisation Description 


Ni Nickel  


NIHLS/NINEL Northern Irish Herring Larvae Survey 


NJDEP New Jersey Department of Environmental Protection  


NMBAQC North East Atlantic Marine Biological Analytical Quality Control  


nMDS Non-Metric Multidimensional Scaling 


NPWS National Parks and Wildlife Service 


NRW Natural Resources Wales 


NW North-west  


OPRED Offshore Petroleum Regulator for Environment and Decommissioning  


OSPAR Oslo and Paris Convention  


OWF Offshore Wind Farm 


PAH Polycyclic Aromatic Hydrocarbon  


Pb Lead 


PCB Polychlorinated Biphenyls  


PEL Probable Effect Level  


PoA Point of Ayr  


PSA Particle Size Analysis 


Q1  Quarter 1  


Q4 Quarter 4  


SAC Special Area of Conservation 


SCANS Small Cetaceans in the European Atlantic and North Sea 


SCOS Special Committee on Seals 


SE Standard Error  


SEA Strategic Environmental Assessment 


sG Sandy Gravel 


SIMPER Similarities Percentage  


SIMPROF Similarity Profile Routine 


SMRU Sea Mammal Research Unit 


SPI Species of Principal Importance  


SSSI Site of Special Scientific Interest  


SW South West 


TEL Threshold Effects Levels  


THC Total Hydrocarbon Content 


WoRMS World Register of Marine Species  


Zn Zinc  
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Units 


Unit Description 


cm Centimetre (distance) 


g Grammes (mass) 


km Kilometre (distance) 


km2 Square kilometre (area) 


L Litre (volume) 


m Metre (distance) 


m2 Square metre (area) 


mg/kg Milligrams per kilogram (concentration) 


ml Millilitre (volume) 


mm Millimetre (distance) 


μg/kg Micrograms per kilogram (concentration) 


µm Micrometres (size) 


% Percentage 
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1 MARINE BIODIVERSITY TECHNICAL REPORT 


1.1 Introduction 


This Marine Biodiversity Technical Report presents the baseline environmental information for the HyNet 
Carbon Dioxide Transportation and Storage Project (hereafter referred to as ‘the Project’). The Project has 
both onshore and offshore components, and the Environmental Statement (ES) has been prepared for the 
offshore components, referred to as ‘the Proposed Development’. 


The purpose of this Marine Biodiversity Technical Report is to provide a detailed review of the marine 
ecological receptors that are found within and adjacent to the Proposed Development. These receptors include 
subtidal and intertidal benthos, fish and shellfish, marine mammals, and marine turtles. 


The Proposed Development includes the construction of the Carbon Dioxide (CO2) onshore pipeline network, 
the repurposing of the existing Point of Ayr (PoA) natural gas terminal for CO2 service, the CO2 storage offshore 
and associated transportation and injection facilities, including pipelines and wells.  


1.2 Scope 


The Proposed Development includes both Onshore and Offshore elements. This Marine Biodiversity Technical 
Report only includes the baseline characterisation for receptors that can be found seaward of Mean High Water 
Spring (MHWS).  


1.3 Structure 


This Marine Biodiversity Technical Report is structured as follows:  


• section 2: Benthic Subtidal and Intertidal Ecology; 


• section 3: Fish and Shellfish Ecology; and 


• section 4: Marine Mammals and Marine Turtles. 
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2 BENTHIC SUBTIDAL AND INTERTIDAL ECOLOGY  


2.1 Introduction 


This section of the Biodiversity Technical Report provides a detailed baseline characterisation of the benthic 


subtidal and intertidal ecology within the Proposed Development and the wider region. Data have been collated 


through a detailed desktop review of relevant material within the region, and through the results of site-specific 


surveys. 


2.2 Methodology  


An initial desktop review has been undertaken to inform that baseline, which includes a range of academic 


reports and the results of site-specific surveys conducted for other projects within the regional benthic subtidal 


and intertidal ecology study area. This desktop review provides further context to the results of the site-specific 


surveys undertaken for the Proposed Development. Further detail on data sources is provided in Section 2.3.1. 


An overview of the field surveys is provided in section 2.2.4, while a summary of the methodology and results 


are presented in sections 2.3.2 and 2.3.3. The full survey reports are included in volume 3, appendix I1, volume 


3, appendix I2. 


2.2.1 Study area 


Two study areas were defined to characterise benthic subtidal and intertidal ecology:  


• The Proposed Development benthic ecology study area: This is defined as the area encompassing the 


Eni Development Area, offshore pipeline (including intertidal habitats up to the MHWS), and associated 


cables in Liverpool Bay (Figure 2.1). This is the area within which site-specific benthic surveys have been 


undertaken, the results of which have informed the baseline characterisation within this Technical Report. 


• The regional benthic ecology study area: This is defined as the area encompassing the wider Irish Sea 


habitats and includes the neighbouring consented Offshore Wind Farms (OWFs) and designated sites 


(Figure 2.1). This area has been characterised using desktop data and provides a wider context to the 


site-specific data collected within the benthic ecology study area. 
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Figure 2.1: Benthic Ecology Study Areas 
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2.2.2 Consultation 


A summary of the key issues raised during consultation specific to benthic ecology is presented in Table 2.1 


below. 


 


Table 2.1: Summary Of Key Consultation Issues Raised During Consultation Activities Undertaken For 
The Project Relevant To Benthic Ecology 


Date Consultee and type of response Issues raised 


30 March 2022 Natural Resources Wales (NRW) 
advice during a meeting on the 
intertidal ecological survey 
approach  


NRW recognised that the timing and spatial extent 
of the intertidal survey was proportionate for the 
spatial and temporal extent of the proposed shore 
works. 


RPS presented the proposed methodology for the 
subtidal survey and showed that a cruciform 
sampling pattern would be applied at each platform 
site. Triplicate sampling and physicochemical 
analysis would be carried out at for each sample 
location. NRW confirmed that the methodology was 
proportionate to identified risks and that it reflected 
standard approaches 


NRW advised that the existing datasets, combined 
with those available from the British Geological 
Survey (BGS), and the proposed project-specific 
surveys should provide an adequate baseline for 
the offshore baseline. 


27 January 2023 Offshore Petroleum Regulator for 
Environment and 
Decommissioning (OPRED) 
Scoping Opinion response 


“All relevant environmental data is expected to be 
sourced, analysed, and presented in relation to the 
Project. A non-exhaustive list of potential sources 
of environmental information is provided in Annex 2 
but the Developer is expected to consult such other 
sources as it considers necessary.” 


“Relevant local environmental data should also be 
sourced from the appropriate local bodies which 
may include local environmental records centre, 
the local wildlife trust, local geo-conservation 
groups or other recording societies.” 


“The ES should assess the environmental effects 
of the Project upon features of nature conservation 
interest. It is recommended that the ES thoroughly 
assesses the potential for the Project to affect 
national or international sites of nature 
conservation importance. This should include a full 
assessment of the direct and indirect effects of the 
Project on the features of all important nature 
conservation sites including, but not limited to, 
Natural England’s Impact Risk Zones, Site of 
Special Scientific Interest (SSSIs), and Marine 
Conservation Zones (MCZs).” 


“The distance of the offshore elements of the 
Project to the Dee Estuary SAC is stated as 12km 
in Table 7-2 [Of the Scoping Report]. However, it is 
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Date Consultee and type of response Issues raised 


noted that a section of the Power and Fibre-Optic 
Cable from the PoA to the Douglas Platform falls 
within the Dee Estuary SAC, and so the distance 
should be revised to account for this.” 


“The following Annex I habitats that are also 
present as a qualifying feature of Menai Strait and 
Conwy Bay SAC, should be included in the table 
even though they are not a primary reason for 
selection of the site: Large shallow inlets and bays; 
and submerged or partially submerged sea caves.” 


 


2.2.3 Desktop study 


Information on benthic ecology was collected through a detailed desktop review of existing studies and 


datasets. These are summarised in Table 2.2, below. 


Table 2.2: Summary Of Key Reports For The Desktop Characterisation Of The Benthic Ecology 
Baseline 


Title Source Year Author 


UK Offshore Energy 
Strategic Environmental 
Assessment Future 
Leasing/Licensing for 
Offshore Renewable 
Energy, Offshore Oil & 
Gas and Gas Storage 
and Associated 
Infrastructure OESEA4 
2022 Environmental 
Report 


Department for Business, 
Energy, and Industrial 
Strategy (BEIS) 


2022 BEIS 


National Biodiversity 
Network (NBN) Atlas 


NBN Atlas 2021 NBN Atlas 


Awel y Môr Preliminary 
Environmental 
Information Report: 
Volume 2, Chapter 5: 
Benthic Subtidal and 
Intertidal Ecology 


RWE Renewables UK 2021a RWE Renewables UK 


Awel y Môr Preliminary 
Environmental 
Information Report: 
Volume 4: Annex 5.3: 
Benthic Ecology Intertidal 
Characterisation 


RWE Renewables UK 2021b RWE Renewables UK 


JNCC Marine Protected 
Area (MPA) Mapper 


JNCC 2020 JNCC 


European Union (EU) 
SeaMap 


European Marine 
Observations and Data 
Network (EMODNet) 


2019 EMODnet 
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Title Source Year Author 


Subtidal Ecology: In: 
Manx Marine 
Environmental 
Assessment (2nd Edition) 


The Government of the 
Isle of Man 


2018a Howe 


A big data approach to 
macrofaunal baseline 
assessment, monitoring 
and sustainable 
exploration of the seabed 


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


2017 Cooper and Barry 


Dredged material 
disposal site monitoring 
around the coast of 
England: results of 
sampling (2015-2016). 


Cefas 2016 Bolam et al. 


Burbo Bank OWF 
Benthic and Annex I 
Habitat Pre-construction 
Survey Field Report 


Burbo Bank OWF (UK) 
Ltd and DONG Energy 


2015 Centre for Marine and 
Coastal Studies 
(CMACS) 


Rhiannon OWF 
Preliminary 
Environmental 
Information Chapter 9 
Benthic Ecology 


Celtic Array Ltd. 2014a Celtic Array Ltd. 


Walney OWF Year 3 
postconstruction benthic 
monitoring technical 
survey report (2014 
survey). 


Walney OWF (UK) Ltd 
and DONG Energy 


2014 CMACS 


Burbo Bank Extension 
OWF ES Volume 2 – 
Chapter 12: Subtidal and 
Intertidal Benthic Ecology 


DONG Energy 2013a DONG Energy  


Volume 1 ES Walney 
Extension, Chapter 10: 
Benthic Ecology 


DONG Energy 2013b DONG Energy  


Ormonde OWF Year 1 
post-construction benthic 
monitoring technical 
survey report (2012 
survey) 


RPS Energy 2012a CMACS 


Walney OWF Year 1 post 
construction benthic 
monitoring technical 
survey report (2012 
survey) 


Walney OWF (UK) Ltd 
and DONG Energy 


2012b CMACS 


Burbo Bank Extension 
OWF Environmental 
Impact Assessment (EIA) 
Scoping Report 


DONG Energy 2010 Sørensen et al., 2010 
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Title Source Year Author 


Burbo Bank OWF Pre-
construction 
Contaminants 
Investigation 


Burbo Bank OWF (UK) 
Ltd and DONG Energy 


2005a CMACS, 


Gwynt y Môr OWF 
Marine Ecology 
Technical Report 


 CMACS 2005b CMACS 


Gwynt y Môr OWF ES 
Volume 1 


npower renewables Ltd. 
and Gwynt y Môr OWF 


2005 npower renewables Ltd. 


Post-construction Results 
from The North Hoyle 
OWF 


North Hoyle OWF 2005 May 


Broadscale seabed 
survey to the east of the 
Isle of Man 


The University of 
Liverpool for British 
Petroleum 


1997 Holt et al. 


Offshore benthic 
communities of the Irish 
Sea 


Mackie 1990 Mackie 


 


2.2.4 Site-specific surveys 


Two site-specific benthic surveys were used to support the characterisation of the baseline. One survey was 


undertaken by Ocean Ecology aboard the dedicated survey vessel, the ‘Argyll Explorer’ in 2022. This survey 


was undertaken to support multiple projects, but included sample collection from across the Eni Development 


Area. Samples were taken at the Carbon Capture Storage (CCS) area, which encompassed the pipelines and 


associated infrastructure for CCS, and at existing Eni oil and gas infrastructure that is proposed to be fully or 


partially decommissioned (Figure 2.2). These decommissioning works are outwith the scope of this 


assessment, however, the data have been included in order to provide a more comprehensive baseline across 


the Eni Development Area, although it should be noted that the decommissioning scope is considered a 


separate project, therefore data are not integrated with that collected at the CCS stations. Given the format of 


the Ocean Ecology report and how the data was analysed, the results are presented for the CCS area, and 


the partial and full decommissioning areas, and are not aggregated into one dataset.  


The second survey was undertaken along the intertidal zone in North Wales, at either side of the existing 


pipeline connecting the PoA to the Douglas platform. A summary of these surveys is presented in Table 2.3. 


A brief overview of the results are provided in section 2.3.2, and section 2.3.3, with the full reports provided in 


volume 3, appendix I1 and volume 3, appendix I2. 


 


Table 2.3: Summary Of Site-Specific Survey Data 


Title Extent of survey Overview of 
survey 


Survey 
contractor 


Date Reference to 
further 
information 


Hynet CCS and 
Decommissioning 
Benthic 
Characterisation 
Survey  


Samples were 
collected at various 
locations across the 
Eni Development 
Area: (1) the CCS 


Data were collected 
at 85 sampling 
stations using Drop 
Down Cameras 
(DDCs) and grab 


Ocean 
Ecology 


2022 Summarised in 
section 2.3.2 
and presented 
in full in volume 
3, appendix I1  
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Title Extent of survey Overview of 
survey 


Survey 
contractor 


Date Reference to 
further 
information 


area and all 
associated 
infrastructures, and 
(2) existing Eni oil 
and gas 
infrastructure that is 
proposed to be 
either partly or fully 
decommissioned 
and repurposed. 


sampling (0.1 m2 
Day grab, 0.2 m2 
dual Van Veen 
grab, and a 0.1 m2 
mini-Hamon grab).  


Phase 1 Intertidal 
Walkover Survey 


A 500 m buffer 
either side of the 
existing 20” natural 
gas pipeline 
connecting the PoA 
Terminal to the 
Douglas platform 
was surveyed from 
MHWS to 
approximately 
Mean Low Water 
Springs (MLWS). 
This was 
undertaken near 
Prestatyn, North 
Wales. 


A walkover survey 
was conducted over 
two days. Detailed 
notes on shore 
type, wave 
exposure, and 
sediments and 
species/biotopes 
present were 
collected. 
Exploratory digging 
for sub-surface 
fauna was 
undertaken on an 
ad hoc basis. 
Sieving was 
undertaken at 
seven sampling 
stations using a 
0.5 mm mesh. 


RPS 2022 Summarised in 
section 2.3.3 
and presented 
in full in volume 
3, appendix I2 


 


2.2.4.1 Benthic characterisation survey  


Sample collection 


A total of 85 sampling stations were targeted (Figure 2.2) across the Eni Development Area, using DDC and 


grab sampling. Grab samples were collected for macrobenthos, Particle Size Analysis (PSA) and chemical 


analyses (Table 2.4).  


 


Table 2.4: Sampling Strategy 


Site Number of Sampling Stations Proposed 


DDC Macrobenthic Grab and PSA Chemical Analysis  


CCS Area 26 24 14 


Decommissioning Area 


Partial 32 32 32 


Full 27 21 21 


Total 85 77 67 
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Figure 2.2: Site-Specific Survey Sampling Locations 


 


All seabed imagery was collected in following JNCC epibiota remote monitoring operational guidelines (Hitchin 


et al. 2015). At each DDC station, a minimum of two minutes of video footage and five seabed stills images 


were obtained. The vessel was positioned within a 20 m radius of the target location to adequately characterise 


the target area. All video footage was reviewed in situ by Ocean Ecology’s environmental scientists. The 


camera was kept as close to the seabed as possible to gain a clear image where possible, while also being 


high enough in the water column to prevent accidental collisions with the seabed.  


Grabs were deployed using an A-frame mounted winch equipped with a Dyneema line. To ensure consistency 


in sampling, grab samples were screened by the lead marine ecologist and considered unacceptable if: 


• the sample was less than 5 L (i.e. the sample represented less than half the 10 L capacity of the grab 


used); 


• the jaws failed to close completely or were jammed open by an obstruction, allowing fines to pass 


through (washout or partial washout); and 


• the sample was taken at an unacceptable distance from the target location (beyond 20 m). 


Where a suitable sample was not collected after three attempts within 20 m of the target sampling locations, 


the sampling location was moved up to 50 m from the original target location. If the original location was close 


to subsea infrastructure, the vessel was moved in the opposite direction to the hazard. Where samples of less 


than 5 L were continually achieved, these were assessed on-site to establish if the sample volume was 


acceptable to allow subsequent analysis. No pooling of samples was undertaken. 
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Sample processing 


Macrobenthic and PSA samples 


Initial grab sample processing was undertaken onboard the survey vessel in line with the following 


methodology:  


• Initial visual assessment of sample size and acceptability made. 


• A photograph of the sample with station details taken in grab and once released. 


• 10% of the sample was removed for PSA and transferred to a labelled tray. 


• The remaining sample was emptied onto a 0.5 mm sieve net laid over a 4.0 mm sieve table and washed 


through using gentle rinsing with a seawater hose (note that all samples were sieved at 0.5 mm in the 


field to remove the risk of partial or full decommissioning samples being sieved at 1.0 mm. CCS samples 


were then sieved at 1.0 mm during sample processing upon return to Ocean Ecology’s laboratory). 


• The remaining sample for faunal sorting and identification was back washed into a suitable-sized sample 


container and diluted 10% formalin solution was added to fix the sample prior to laboratory analysis. 


• Sample containers were clearly labelled internally and externally with the date, sample identification 


number, and project name. 


• The PSA samples were frozen immediately on board the vessel. 


• Detailed field notes were taken, including station number, fix number, number of attempts, sample volume, 


sediment type, conspicuous fauna, any sign of protected features and water depth. 


Sediment contaminant samples 


Detailed notes were taken of visible sediment conditions and seabed features, obvious fauna, and habitat-


related features whilst in the field. Sample processing was undertaken onboard the survey vessel using the 


following methodology: 


• Initial visual assessment of sample size and acceptability made. 


• A photograph of the sample with station details taken of the grab. 


• Two sub-samples for metals contaminant analysis (‘A rep’ and back up ‘B rep’) were taken from 


undisturbed sediment within the grab using a plastic trowel cleaned in acetone. 


• Samples stored in 500 ml plastic sample containers clearly labelled externally with date, sample 


identification number, and project name. 


• Three sub-samples for hydrocarbon contaminant analysis (2 x ‘A rep’ and back up ‘B rep’) were taken 


from undisturbed sediment within the grab, using a metal trowel cleaned in acetone. 


• Samples were stored in 150 ml glass sample containers sealed with metal foil and clearly labelled 


externally with the date, sample identification number, and project name. 


• All contaminant samples were frozen immediately on board. 


Sample analysis  


PSA 


Analysis of sediment PSA was undertaken by in-house laboratory technicians at Ocean Ecology’s Marine 


Management Organisation (MMO) validated laboratory in line with North East Atlantic Marine Biological 


Analytical Quality Control (NMBAQC) best practice guidance (Mason, 2016).  


Frozen sediment samples were first transferred to a drying oven and thawed at 80 °C for at least six hours 


before visual assessment of sediment type. Before any further processing (e.g. sieving, or sub-sample 
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removal), samples were mixed thoroughly with a spatula and all conspicuous fauna (>1 mm), which appeared 


to have been alive at the time of sampling removed from the sample. A representative sub-sample of the whole 


sample was then removed for laser diffraction analysis before the remaining sample was screened over a 


0.5 mm sieve for the decommissioning sampling stations and a 1 mm sieve for the CCS sampling stations. 


This procedure was carried out to sort coarse and fine fractions. Care was taken so as not to overload the 


sieve and allow a continual flow of sediment through until the water ran clear. 


The >0.5 mm and >1 mm fractions were then returned to a drying oven and dried at 80 °C for at least 24 hours 


before dry sieving. Once dry, the sediment samples were run through a series of Endecott BS 410 test sieves 


(nested at 0.5 φ intervals) using a Retsch AS200 sieve shaker to fractionate the samples into particle size 


classes. The samples were then transferred onto the coarsest sieve at the top of the sieve stack and shaken 


for a standardised period of 20 minutes. The sieve stack was checked to ensure the components of the sample 


had been fractioned as far down the sieve stack as their diameter would allow. A further 10 minutes of shaking 


was undertaken if there was evidence that particles had not been properly sorted. 


The sub-samples for laser diffraction were first screened over a 0.5 mm sieve (decommissioning sampling 


stations) and a 1 mm sieve (CCS sampling stations), and the fine fraction residue was transferred to a suitable 


container and allowed to settle for 24 hours before excess water was syphoned from above the sediment 


surface until a paste texture was achieved. The fine fraction was then analysed by laser diffraction using a 


Beckman Coulter LS13 320. For silty sediments, ultrasound was used to agitate particles and prevent 


aggregation of fines. 


The dry sieve and laser data were then merged for each sample, with the results expressed as a percentage 


of the whole sample at 0.5 φ intervals from -5.5 (45 mm) to >14.5 (<0.04 µm). Once data were merged, particle 


size distribution statistics and sediment classifications were generated from the percentages of the sediment 


determined for each sediment fraction using Gradistat v9 software.  


Sediment descriptions were defined by their size class based on the Wentworth classification system 


(Wentworth, 1922). Statistics such as mean and median grain size, sorting coefficient, skewness, and bulk 


sediment classes (percentage silt, sand, and gravel) were derived following the Folk classification (Folk, 1954). 


Sediment contamination  


Sediment samples for chemical contaminant analysis were collected at all decommissioning stations and at 


some selected CCS stations (Table 2.4). Grab samples taken for chemical analyses were analysed for heavy 


and trace metals, Polycyclic Aromatic Hydrocarbon (PAH) and Total Hydrocarbon Content (THC), Organotins 


and Polychlorinated Biphenyls (PCBs). A total of eight main heavy and trace metals were analysed from 


sediment samples and could be compared to national and international reference levels. These were: Arsenic 


(As), Cadmium (Cd), Chromium (Cr), Copper (Cu), Lead (Pb), Mercury (Hg), Nickel (Ni), and Zinc (Zn). Raw 


sediment chemistry data are provided in volume 3, appendix I1.  


As the Cefas Action Levels (ALs) 1 and 2 are the only UK-specific environmental quality standards for sediment 


contamination, the following assessment criteria and guidelines were also used: 


• Assessment criteria from the Canadian Council of Ministers of the Environment (CCME): the Interim 


Sediment Quality Guidelines (ISQG) and Probable Effect Level (PEL) (CCME, 1995, 2001). 


• The Oslo and Paris Convention (OSPAR) Background Assessment Concentration (BAC) (OSPAR et al. 


2009). 


• United States Environmental Protection Agency (USEPA) Effect Range Low (ERL) (New Jersey 


Department of Environmental Protection (NJDEP) 2009). 


• Condition classes established by the Norwegian Environmental Agency (NEA) for contamination in coastal 


sediments (NEA, 2016, revised 2020). 


Please refer to volume 3, appendix I1 for a full outline of the sediment contaminant guidelines and quality 


standards used for assessment.  
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Macrobenthic analysis 


All processing of the grab samples was undertaken at Ocean Ecology’s NMBAQC scheme participating 


laboratory in line with the NMBAQC Processing Requirement Protocol (Worsfold et al. 2010). All macrobenthos 


present was identified to species level, where possible, and enumerated by trained benthic taxonomists using 


the most up-to-date taxonomic literature and checks against existing reference collections. 


Following identification, all specimens from each sample were pooled into five major groups (Annelida, 


Crustacea, Mollusca, Echinodermata, and Miscellaneous taxa) to measure blotted wet weight major group 


biomass to 0.0001 g. As a standard, the conventional conversion factors as defined by Eleftheriou and Basford 


(1989) were applied to provide equivalent dry-weight biomass. The conversion factors applied are as follows: 


• Annelida = 15.5%; 


• Crustacea = 22.5%; 


• Mollusca = 8.5%; 


• Echinodermata = 8.0%; and 


• Miscellaneous = 15.5%. 


Macrobenthic data analysis 


The macrobenthic species list was checked using the R package ‘worms’ (Holstein, 2018) to check against 


the World Register of Marine Species (WoRMS) taxon lists and to standardise species nomenclature to 


accepted names. The species list was then examined carefully by a senior taxonomist to truncate the data, 


combining species records where differences in the taxonomic resolution were identified. 


All data processing and statistical analysis were undertaken using R v.1.2 1335 (R Core Team, 2020) and 


PRIMER v7 (Clarke and Gorley 2015) software packages. Note that no replicate samples were available for 


macrobenthic analysis. Thus, no mean values could be calculated per sampling station.  


The PRIMER v7 software package (Clarke and Gorley, 2015) was used to undertake the multivariate statistical 


analysis on the macrobenthos dataset. To fully investigate the multivariate patterns in the data, macrobenthic 


assemblages were characterised based on their community composition, with hierarchical clustering and non-


Metric Multidimensional Scaling (nMDS) used to group sampling stations into habitat type or community 


clusters. Similarities Percentage Analysis (SIMPER) was then applied to identify which taxa contributed most 


to the similarity within each cluster.  


European Nature Information Systems (EUNIS) classifications were then assigned to each group based on 


the latest JNCC guidance. 


Seabed imagery analysis 


All seabed imagery analysis was undertaken using the Bio-Image Indexing and Graphical Labelling 


Environment annotation platform (Langenkämper et al. 2017) and in line with JNCC epibiota remote monitoring 


interpretation guidelines (Turner et al. 2016). A full reef habitat assessment was conducted on all images to 


determine whether habitats met the definitions of Annex I reef habitats as detailed in Irving (2009) and Gubbay 


(2007).  


Habitat classification 


Habitats were identified and classified in accordance with the EUNIS habitat classification system, in line with 


JNCC guidance on assigning benthic biotopes (Parry, 2019). Classifications were assigned based on the 


combined analysis of seabed imagery and data derived from the PSA, alongside existing habitat maps 


(EMODnet, 2021). Seabed features were assigned as high-level a classification as possible based on the 


macrobenthic community observed across the survey area.  
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2.2.4.2 Phase 1 intertidal walkover survey  


Sample collection 


The survey was undertaken with reference to standard intertidal survey methodologies as outlined by Davies 


et al. (2001), Wyn and Brazier, (2001) and Wyn et al. (2000; 2006). The survey was carried out by an 


experienced marine biotope and coastal habitat surveyor with survey assistance and a health and safety 


presence from ecologist. The fieldwork was undertaken in April 2022 during the optimal period for intertidal 


biotope survey mapping namely April to October (Wyn et al., 2006). 


During the walkover survey, notes were made on the shore type, wave exposure, sediments/substrates 


present and descriptions of species/biotopes present (JNCC, 2015). The spatial relationships between these 


features were observed and waypoints were recorded by a hand-held Global Positioning System (GPS) device, 


in conjunction with hand-written descriptions and photographs. All biotopes present were identified, and their 


extents mapped with the aid of aerial photographs and the GPS. Biotope mosaics were mapped where 


biotopes coincided. Any other features within the intertidal zone were also noted including any habitats/species 


of conservation importance.  


Exploratory digging for infauna was conducted at various locations across the beach. In addition, on-site 


sieving of sediments was undertaken in different biotopes at seven sampling stations (Figure 2.3). The 


locations of sieving stations were determined in the field to include all of the biotopes identified. The procedure 


involved the collection of four spade-loads (approximately 0.02 m2) of sediment dug to a depth of 20 to 25 cm, 


which were then sieved through a series of stacked sieves, the finest of which was 0.5 mm mesh. All 


macrofauna species present were identified to as close to species level as possible in the field and counted. 


on site. Field notes were also taken on the physical characteristics including sediment type (Wentworth, 1922) 


and presence of anoxic layers in the sediment. 
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Figure 2.3: Phase 1 Intertidal Walkover Survey Location Map
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2.2.5 Data limitations 


The desktop data used are the most up-to-date publicly available information which can be obtained from the 


sources cited within Table 2.2. Species records from primary and grey literature (such as the NBN Atlas) have 


been consulted and used to inform the baseline and identification of Important Ecological Features (IEFs). 


Site-specific surveys were undertaken to characterise the benthic ecology baseline (section 2.3). However, it 


should be noted that there is a small possibility for the benthic communities to have developed and evolved in 


the intervening period since the site-specific surveys were carried out in 2022, however as survey operations 


were within a period of less than five years prior to application submission, the results are considered fully 


valid. The sampling design and collection process for the survey data has provided robust data on the benthic 


communities, interpreting these data has limitations. It is often difficult to interpolate data collected from 


discrete sample locations to cover a very extensive area and define the precise extent of each biotope. Benthic 


communities generally show a transition from one biotope to another and therefore boundaries indicate where 


communities grade into one another rather than where one ends and another begins. The classification of the 


community data into biotopes is not always straightforward, as some communities do not readily fit the 


available descriptions in the biotope classification system. Due to the limitations described above, the biotope 


maps in section 2.3 should not be interpreted as showing definitive areas. However, this study does provide a 


suitable baseline characterisation which describes the main habitats and communities within the Proposed 


Development and wider area. 


2.3 Baseline environment 


This section characterises the benthic subtidal and intertidal ecology within the Proposed Development study 


areas. 


2.3.1 Desktop review 


2.3.1.1 Regional benthic ecology study area 


Designated sites 


Seventeen designated sites occur within the regional benthic ecology study area (Table 2.5) (Figure 2.4). The 


Fylde MCZ, and the Dee Estuary SAC/Aber Dyfrdwy SAC are located within the Eni Development Area and 


are of particular relevance to this study. 


 


Table 2.5: Designated Sites Within The Regional Benthic Ecology Study Area With Relevant Receptors 


Designated Site Minimum Distance to Eni 
Development Area (km) 


Site Description and Qualifying Features Related to 
Benthic Subtidal and Intertidal Ecology 


Fylde MCZ 0.00 The Fylde MCZ was designated in 2013 to maintain the 
broadscale habitat “subtidal sand” and the habitat of 
conservation importance “subtidal sands and gravels”, which 
are situated within the MCZ boundary. 


Relevant Qualifying Features: subtidal sand (EUNIS 
Habitat A5.3) and subtidal mud (EUNIS Habitat A5.3). These 
habitats are highly productive and have been shown to 
support diverse bivalve mollusc populations, including 
species the nut-shell Nucula nitidosa, razor shell Pharus 
legumen and white furrow shell Abra alba (Natural England, 
2019). 
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Designated Site Minimum Distance to Eni 
Development Area (km) 


Site Description and Qualifying Features Related to 
Benthic Subtidal and Intertidal Ecology 


Dee Estuary 
SAC/Aber 
Dyfrdwy SAC 


0.00 The Dee Estuary is one of the largest estuaries within the 
UK, comprising an area of over 140 km2, with an intertidal 
area made up of predominantly mudflats, sandflats and 
saltmarsh. The estuary lies on the boundary between 
England and Wales. 


Relevant Qualifying Features: the following Annex I 
habitats are primary reasons for the designation of this SAC: 
Mudflats and sandflats that are not covered by seawater at 
low tide (1140), Salicornia and other annuals colonizing mud 
and sand (1310), and Atlantic salt meadows (Glauco-
Puccinellietalia maritimae) (1330). Annex 1 Estuaries (1130) 
are also present, but not a primary reason for designation 
(JNCC, 2023a). 


Ribble Estuary 
SSSI 


2.70 The Ribble Estuary SSSI is located on the coast of 
Lancashire and Merseyside and covers an area of 
92.26 km2. The SSSI also contains the Ribble Marshes 
National Nature Reserve. 


Relevant Qualifying Features: Sheltered muddy shores 
(including estuarine muds) are recorded as a feature of this 
SSSI (Natural England, 2023). The fauna in sediments on 
the lower shore area identified high numbers of juvenile 
brittlestars and fragments of hydroids and bryozoans 
(Natural England, 2015). 


Menai Strait and 
Conwy Bay 
SAC/Y Fenai a 
Bae Conwy SAC 


13.54 The Menai Strait and Conwy Bay SAC is located in north-
west Wales and is characterised as having unique 
physiographic conditions that are critical for marine wildlife 
(NRW, 2018). The variations in sediment composition, water 
clarity, and tidal regime result in a diverse collection of 
marine communities (NRW, 2018). 


Relevant Qualifying Features: the following Annex I 
habitats are primary reasons for the designation of this SAC: 
Mudflats and sandflats that are not covered by seawater at 
low tide (1140), Sandbanks which are slightly covered by 
sea water all the time (1110), and Reefs (1170). Annex 1 
Large shallow inlets and bays (1160) and Submerged or 
partially submerged sea caves (8330) are also present, but 
not a primary reason for designation (JNCC, 2023c). 


Shell Flat and 
Lune Deep SAC 


15.18 The Shell Flat and Lune Deep SAC is located approximately 
3 and 20 km from the east of the Lancashire Coast, at the 
mouth of Morecambe Bay, and is named after the deep 
water channel at Lune Deep and large sandbank features 
(Shell Flat) in the north and south of the SAC (JNCC, 
2023b).  


Relevant Qualifying Features: Annex I Sandbanks which 
are slightly covered by sea water all the time (1110) and 
Reefs (1170) are the primary reasons for the designation of 
the SAC (JNCC, 2023b). 


Creigiau 
Rhiwledyn/Little 
Ormes Head 
SSSI 


15.45 Creigiau Rhiwledyn/Little Ormes Head SSSI is located on 
the north Wales coastline and overlaps the Y Fenai a Bae 
Conwy/Menai Strait and Conwy Bay SAC. This SSSI covers 
an area of 0.36 km2 (Countryside Council for Wales (CCW), 
2002).  
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Designated Site Minimum Distance to Eni 
Development Area (km) 


Site Description and Qualifying Features Related to 
Benthic Subtidal and Intertidal Ecology 


Relevant Qualifying Features: This site is notable for 
various marine biological features including specialised and 
nationally scarce cave, rockpool, overhang and rock-boring 
bivalve biotopes (physical habitats and their associated 
community of species including animals and plants) within 
the intertidal zone (CCW, 2002). 


Pen Y 
Gogarth/Great 
Ormes Head 
SSSI 


18.29 Pen Y Gogarth/Great Ormes Head SSSI is located on the 
north Wales coastline and overlaps the Y Fenai a Bae 
Conwy/Menai Strait and Conwy Bay SAC, and covers an 
area of 3.03 km2 (CCW, 2013).  


Relevant Qualifying Features: This site is notable for 
having a large area of moderately exposed rock, supporting 
a complete zonation of marine biotopes. It also has 
specialised and nationally scarce flora and fauna, most 
typically associated with rock pool, cave and limestone rock 
habitats found between the Great Orme and the Solway Firth 
(CCW, 2013). 


Aber Afon/Conwy 
SSSI 


21.43 Aber Afon/Conwy SSSI is located on the north Wales 
coastline, at the mouth of the river Conwy and overlapping 
with the Y Fenai a Bae Conwy/Menai Strait and Conwy Bay 
SAC, and covers an area of 12.95 km2 (CCW, 2003).  


Relevant Qualifying Features: This site is notable as a 
high-quality example of an intertidal estuarine community 
(CCW, 2003). The site supports nationally important 
‘piddock’ communities on eulittoral peat, eulittoral firm clay 
with blue mussel Mytilus edulis, lower eulittoral soft rock with 
toothed wrack Fucus serratus and sublittoral fringe soft rock 
with oarweed Laminaria digitata (CCW, 2003). In addition, 
the site supports specialised communities of shallow pools 
on mixed substrata with hydroids, ephemeral algae and 
common periwinkle Littorina littorea (CCW, 2003). 


Morecambe Bay 
SAC 


26.5 The Morecambe Bay SAC is a predominantly sandy bay at 
the confluence of the Leven, Kent, Lune and Wyre estuaries. 
It is one of the largest areas of intertidal flats in Britain and 
includes various habitat and sediment types (JNCC, 2023d). 


Relevant Qualifying Features: the following Annex I 
habitats are primary reasons for the designation of this SAC: 
Estuaries (1130), Mudflats and sandflats that are not 
covered by seawater at low tide (1140), Large shallow inlets 
and bays (1160), Salicornia and other annuals colonizing 
mud and sand (1310), and Atlantic salt meadows (Glauco-
Puccinellietalia maritimae) (1330). Annex 1 Sandbanks 
which are slightly covered by seawater all the time (1110), 
Coastal lagoons (1150), and Reefs (1170) are also present, 
but not a primary reason for designation (JNCC, 2023d). 


West of Walney 
MCZ  


28.73 The West of Walney MCZ is located offshore of Walney 
Island, Cumbria, and covers a total area of 388 km2. The 
seabed habitat within the West of Walney MCZ is 
predominantly comprised of subtidal mud. This broad-scale 
habitat feature is considered part of an area known as the 
eastern Irish Sea mud belt. Sea-pen and burrowing 
megafauna communities (which is considered Threatened 
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Designated Site Minimum Distance to Eni 
Development Area (km) 


Site Description and Qualifying Features Related to 
Benthic Subtidal and Intertidal Ecology 


and/or Declining habitat in the north-east Atlantic, and 
specifically in the Irish Sea, by the OSPAR commission) 
makes up a component part of the subtidal mud habitat 
occurring within the site’s boundary. This habitat is 
characterised by the presence of sea-pens (feather-like soft 
corals) and burrowing animals such as mud shrimp 
Corophium volutator and the Norway lobster Nephrops 
norvegicus, which is a commercially important species 
(JNCC, 2021a). 


Relevant Qualifying Features: Subtidal sand (EUNIS 
Habitat A5.3), Subtidal mud (EUNIS Habitat A5.3), and Sea-
pen and burrowing megafauna communities (OSPAR list of 
threatened or declining habitats). 


West of 
Copeland MCZ 


47.13 The West of Copeland MCZ covers an area of 158 km2, with 
seabed of predominantly subtidal sand and subtidal coarse 
sediments. These habitats support a range of benthic 
species, such as worms, sea urchins, anemones, 
crustaceans, molluscs, and sea mats (JNCC, 2021b).  


Relevant Qualifying Features: subtidal coarse sediments 
(A5.1), subtidal sand (A5.2), and subtidal mixed sediments 
(A5.4) (JNCC, 2021b).  


Drigg Coast SAC 70.06 The Drigg Coast SAC encompasses around 11 km and is 
composed of extensive sand dunes, saltmarsh, intertidal 
mudflats and sandflats, and estuaries (MMO, 2019). 


Relevant Qualifying Features: The Annex I habitat, 
Estuaries (1130), present as a primary feature for site 
designation. Furthermore, the following Annex I habitats are 
also present as qualifying features but not primary reasons 
for site designation: Mudflats and sandflats not covered by 
seawater at low tide (1140), Atlantic salt meadows (Glauco-
Puccinellietalia maritimae) (1330), and Salicornia and other 
annuals colonizing mud and sand (1310) (JNCC, 2023g). 


Isle of Man 
Marine Nature 
Reserves 
(MNRs) 


70.06 to 91.05 There are ten MNRs around the Isle of Man, encompassing 
10.8% of Manx waters: Baie Ny Carrickey, Calf and Wart 
Bank, Douglas Bay, Langness, Laxey Bay, Little Ness, 
Niarbyl Bay, Port Erin Bay, Ramsay Bay, and West Coast 
(Manx Wildlife Trust, 2023).  


Relevant Qualifying Features: although it varies between 
site, these MNRs are collectively designated for maerl, rocky 
reefs, kelp forests, eelgrass beds, brittlestar beds, sea 
caves, subtidal sandbanks, sea anemones, ocean quahog 
Arctica islandica, and the nudibranch Cumanotus beaumonti, 
(Designation of MNR Guidance Notes, undated). Under 
Section 33 of the Wildlife Act (1990), the following benthic 
subtidal and intertidal features cannot be removed or 
damaged in any of the Isle of Man MNRs: maerl, rocky reefs, 
sea anemones, ocean quahog, and sea caves (Manx Marine 
Nature Reserves Byelaw, 2018). 


Cumbria Coast 
MCZ 


73.09 The Cumbria Coast MCZ is located on the west coast of 
England and stretches for approximately 27 km along the 
coast, covering a total area of 22 km2 (Department for 
Environment, Food, and Rural Affairs (DEFRA), 2019d). This 
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Designated Site Minimum Distance to Eni 
Development Area (km) 


Site Description and Qualifying Features Related to 
Benthic Subtidal and Intertidal Ecology 


site is notable as it is an extensive and important example of 
intertidal rocky shore habitats and associated communities 
on the sedimentary coast of north-west England (DEFRA, 
2019d).  


Relevant Qualifying Features: high energy intertidal rock, 
honeycomb worm Sabellaria alveolata reefs, intertidal 
biogenic reefs, intertidal sand and muddy sand, intertidal 
underboulder communities, moderate energy infralittoral 
rock, and peat and clay exposures (DEFRA, 2019d). 


Allonby Bay MCZ 116.32 The Allonby Bay MCZ is an inshore site on the English side 
of the Solway Firth, covering approximately 40 km2.  


Relevant Qualifying Features: intertidal biogenic reefs, 
intertidal coarse sediment, intertidal sand and muddy sand, 
moderate energy infralittoral rock, subtidal biogenic reefs, 
subtidal coarse sediments, subtidal sand, subtidal mixed 
sediments, and S. alveolata beds (DEFRA), 2016).  


Luce Bay and 
Sands SAC 


122.06 The Luce Bay and Sands SAC is located on the south-west 
coast of Scotland. The variation in physical and 
environmental conditions throughout the site, including rock 
and soft sediment types, water clarity and exposure to tidal 
currents and wave action result in a wide range of habitats 
and associated marine communities (JNCC, 2023t).  


Relevant Qualifying Features: The Annex I habitats Large 
shallow inlets and bays (1160) and Shifting dunes along the 
shoreline with marram grass (Ammophila arenaria) (2120) 
are present as primary features for site designation. 
Furthermore, the Annex I habitats Reefs (1170), Sandbanks 
which are slightly covered by seawater at all time (1110), 
and Mudflats and sandflats not covered by seawater at low 
tide (1140) are present as qualifying features, but not a 
primary reason for site designation (JNCC, 2023t).  


Solway Firth SAC 123.85 Solway Firth SAC is a large, shallow, and complex estuary 
with a diverse mix of intertidal habitats (tidal rivers, estuaries, 
mud flats, sand flats, lagoons, salt marshes and salt 
steppes) (JNCC, 2023f). 


Relevant Qualifying Features: The Annex I habitats 
Estuaries (1130), Sandbanks which are slightly covered by 
sea water at all times (1110), Mudflats and sandflats not 
covered by seawater at low tide (1140), Salicornia and other 
annuals colonizing mud and sand (1310), and Atlantic salt 
meadows (Glauco-Puccinellietalia maritimae) are present as 
primary features for site designation. Furthermore, the Annex 
I habitat: Reefs (1170) is present as a qualifying feature, but 
not a primary reason for site designation (JNCC, 2023f). 
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Figure 2.4: Designated Sites With Relevant Benthic Qualifying Features Within The Regional Benthic Ecology Study Area
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Subtidal sediments 


The Offshore Energy Strategic Environmental Assessment 4 (SEA) has compiled a baseline of the UK’s 


offshore benthic environment (BEIS), 2022) and divides the UKs Exclusive Economic Zone into regional seas. 


The regional benthic ecology study area lies within regional sea 6, the Irish Sea. 


The offshore seabed in regional sea 6 is predominantly sedimentary, mainly of glacial origin, consisting mostly 


of sands and muddy sands, coarse and mixed sediments (BEIS, 2022). Tide-swept circalittoral mixed 


sediments are present in deeper sections, such as in the south of the regional subtidal and intertidal benthic 


ecology study area. In the nearshore along the north Wales coast and west coast of England, the sediment is 


largely sandy mud or muddy sand (where it has been defined) (BEIS, 2022). Sandbanks within the regional 


benthic ecology study area include East Hoyle Bank, portions of Great Burbo Bank, West Hoyle Bank, 


Dutchman Bank, and the Chester and Rhyl Flats (Natural England, 2010).  


There are large areas of high energy infralittoral habitat at the mouth of the River Mersey, the River Dee and 


River Conwy in the south and south-east of the regional benthic ecology study area, as well as the River Kent, 


River Leven, River Lune and the River Duddon in the east around Morecambe Bay (EMODnet, 2019). High 


energy infralittoral habitat is also predicted in Luce Bay and Wigtown Bay in the north of the regional benthic 


subtidal and intertidal study area (EMODnet, 2019). There is also a large area of infralittoral sand at the 


entrance of the Solway Firth which is determined to be a moderate energy environment (EMODnet, 2019). 


Deep circalittoral coarse sediments were recorded to the south and east of the Isle of Man, while infralittoral 


coarse sediments were recorded to the north of the Isle of Man, while circalittoral coarse and infralittoral coarse 


sediments were present around the east and west (EMODnet, 2019).  


Within the regional benthic ecology study area, a large broadscale subtidal survey was undertaken to 


characterise the benthos on the east of the Isle of Man (Holt et al., 1997). The survey showed the area to be 


relatively uniform, consisting of fine and medium sands with varying proportions of stones and shells. 


Widespread areas of fine scale sand waves or ripples were also identified, which consisted of much coarser 


sands, stones and gravel often with very large proportions of dead shell material (Holt et al., 1997). Muddy 


sediments were recorded in only a few patches in the regional benthic ecology study area, the largest of which 


were to the west of the Isle of Man (Holt et al., 1997). The Isle of Man territorial waters are also encompassed 


by the regional benthic ecology study area. A marine environmental assessment was undertaken to create an 


extensive characterisation of the subtidal environment around the Isle of Man (Howe, 2018a). The subtidal 


habitats to the west of the island were shown to be predominantly mixed gravel, mixed stone and mixed sand 


seabed which extended to the north and the south with a small area of sand/muddy sand in the south-east. 


The seabed located to the south-west of the island comprises an extensive area of mud/fine sand. The 


EUSeaMap (Figure 2.5) is aligned with data from Howe (2018a) showing that sediment around the Isle of Man 


is made of coarse material with sections of fine sand in the south-east as well as the north-east. 
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Figure 2.5: Subtidal Sediments Across The Regional Benthic Ecology Study Areas (Source: EMODnet, 2021)
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Site-specific surveys undertaken for a range OWFs in the regional benthic ecology study area provide context 


to the baseline (Figure 2.6). The results of these site-specific surveys are summarised in Table 2.6. Circalittoral 


sands, gravels, and muds were consistent throughout, which aligns with the broad-scale EUSeaMap data 


(EMODnet, 2021). Within the north coast of Wales, fine and sandy sediments are dominant in inshore waters 


and particle sizes range from 260 to 420 µm in areas with stronger currents and from 190 to 250 µm in areas 


with contrasting, weaker currents (Eni UK, 2019). 


 


Table 2.6: Summary Of Subtidal Sediment Recorded During Site-Specific Surveys For Projects Within 
The Regional Benthic Ecology Study Area 


Project Minimum Distance 
to Eni Development 
Area (km) 


Survey 
Year(s) 


Subtidal Sediments 
Recorded 


Reference  


Awel y Môr Preliminary 
Environmental 
Information Report: 
Volume 2, Chapter 5: 
Benthic Subtidal and 
Intertidal Ecology 


0.00 2020 The seabed was 
predominantly 
gravelly sand (47 
sample stations) and 
sand (10 sample 
stations), with gravelly 
muddy sand, muddy 
sandy gravel, and 
sandy gravel recorded 
in lower numbers. 
Sand waves and 
mega ripples were 
present in the eastern 
array area.  


RWE Renewables 
UK, 2021a 


Rhiannon OWF 
Preliminary 
Environmental 
Information Chapter 9 
Benthic Ecology 


25.31 2010 to 
2012 


Two large sandbanks 
were recorded off 
Lynas point (north 
Anglesey), and in the 
east of the regional 
benthic ecology study 
area. These were 
composed of very 
well-sorted mobile 
sand that remained 
submerged at all 
times. These sands 
were medium and 
coarse sands with 
minimal mud or gravel 
content. These banks 
were considered to be 
examples of the 
Annex I habitat 
sandbanks which are 
slightly covered by 
seawater at all times. 


Celtic Array Ltd. 
2014a 


Walney OWF Year 3 
postconstruction benthic 
monitoring technical 
survey report (2014 
survey) 


36.69 2014 Subtidal sediments 
were dominated by 
circalittoral sandy mud 
or circalittoral muddy 
sand. 


CMACS, 2014 
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Project Minimum Distance 
to Eni Development 
Area (km) 


Survey 
Year(s) 


Subtidal Sediments 
Recorded 


Reference  


Burbo Bank Extension 
OWF ES Volume 2 – 
Chapter 12: Subtidal and 
Intertidal Benthic Ecology 


0.55 2011 The majority of 
sediments recorded 
throughout the Burbo 
Bank Project Area 
were dominated by 
slightly gravelly sands 
but with a strip of 
finer, silty material 
running through the 
area. 


DONG Energy, 
2013a 


Walney OWF Benthic 
Characterisation Surveys 
for the ES 


36.69 2011 Subtidal sediments 
were dominated by 
circalittoral sandy mud 
or circalittoral muddy 
sand. The array area 
was shown to be 
dominated by sandy 
mud with sediments 
transitioning to coarse 
sediment further 
offshore and inshore 
of the array area 
during the 1-year 
post-construction 
survey 


DONG Energy, 
2013b 


Ormonde OWF Year 1 
post-construction benthic 
monitoring technical 
survey report (2012 
survey) 


42.95 2009 The subtidal 
sediments were 
dominated by 
circalittoral sandy mud 
or circalittoral muddy 
sand. A higher 
percentage of mud 
further offshore and a 
lower percentage of 
mud in the southerly 
inshore areas were 
recorded. 


CMACS, 2012a 


Walney OWF Year 1 post 
construction benthic 
monitoring technical 
survey report (2012 
survey) 


36.69 2009 Subtidal sediments 
were dominated by 
circalittoral sandy mud 
or circalittoral muddy 
sand. 


CMACS, 2012b 


Post-construction Results 
from The North Hoyle 
OWF 


3.85 2002 to 
2004 


The seabed was 
composed of fine and 
medium sands with 
varying amounts of 
coarser material. No 
obvious differences 
were reported in 
comparison to pre-
construction sediment 
composition.  


May, 2005 
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Project Minimum Distance 
to Eni Development 
Area (km) 


Survey 
Year(s) 


Subtidal Sediments 
Recorded 


Reference  


Gwynt y Môr OWF 
Marine Ecology Technical 
Report 


0.00 2002 The area was found to 
be predominantly 
composed of medium 
and coarse sands, 
poorly sorted with 
varying degrees of 
coarser materials, 
such as stones and 
gravel. These findings 
agree with those 
evidenced by the BGS 
and information 
obtained from the 
2019 EUSeaMap 
datasets (EMODnet, 
2021), describing the 
area as being 
composed 
predominantly of sand 
with varying degrees 
of mud, gravel and 
stone content. 


CMACS, 2005b 
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Figure 2.6: Offshore Wind Farms In The Vicinity Of The Proposed Development Benthic Ecology Study Area
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Subtidal benthic communities 


Subtidal benthic communities are characterised by sedimentary habitats. Mackie (1990) described most of the 


east Irish Sea (and thus the regional benthic ecology study area) as being dominated by Venus communities. 


These communities contained species such as purple heart urchin Spatangus purpureus, bivalves (Glycimeris 


spp., and Asarte sulcate), and Venus clams, and occurred at depths between 40 m and 100 m in coarse sand, 


gravel, and shelly sediments (Mackie, 1990). Much of the inshore area of the regional benthic ecology study 


area was also characterised by shallow Venus communities on nearshore sand. These occurred in waters 


between 5 m and 40 m deep, with strong currents and sand. Patches of Abra communities were also observed 


along the north Wales coastline and in the east of the regional benthic subtidal and intertidal ecology study 


area. These Abra communities were dominated by the white furrow shell and the bristleworm Lagis koreni 


(Rees et al., 1972) and the biotope A. alba and shiny nut clam in circalittoral muddy sand or slightly mixed 


sediment (SS.SSa.CMuSa.AalbNuc). 


The 2019 EUSeaMap broad-scale predictive model classifies and maps seabed sediment types according to 


the EUNIS classification criteria (EMODnet, 2019). The system can identify keystone species that have been 


evidenced to inhabit areas with certain environmental conditions and can therefore act as an indicator, allowing 


inferences of overall community composition. 


According to EUSeaMap 2019 data, the following EUNIS seabed classifications dominate the seabed within 


and surrounding the Eni Development Area (Figure 2.5) (EMODnet, 2019): 


• A5.14: Circalittoral Coarse Sediment – This habitat may be characterised by robust infaunal polychaetes, 


mobile crustacea and bivalves. Certain species of sea cucumber (e.g. Neopentadactyla) may also be 


prevalent in these areas along with the lancelet Branchiostoma lanceolatum. 


• A5.15: Deep Circalittoral Coarse Sediment – Animal communities in this habitat are closely related to 


offshore mixed sediments and in some areas settlement of Modiolus larvae may occur and consequently 


these habitats may occasionally have large numbers of juvenile horse mussel Modiolus. In areas where 


the mussels reach maturity, their byssus threats bind the sediment together, increasing stability and 


allowing an increased deposition of silt. 


• A5.25: Circalittoral Fine Sand – Characterised by a range of echinoderms including the pea urchin 


Echinocyamus pusillus, polychaetes and bivalves. This habitat is generally more stable than infralittoral 


fine sand and subsequently supports a more diverse faunal assemblage. 


• A5.26: Circalittoral Muddy Sand – Characterised by a variety of polychaetes, bivalves (A. alba and 


N. nitidosa) and echinoderms (Amphiura spp., Ophiura spp. and Astropecten irregularis). These 


circalittoral habitats tend to be more stable than their infralittoral counterparts and as such support a richer 


infaunal community. 


• A5.27: Deep–Circalittoral Sand - Offshore deep habitat with fine sand or non-cohesive muddy sands. 


Communities are typically dominated by polychaetes, amphipods, bivalves and echinoderms. 


The regional benthic ecology study area also encompasses the Isle of Man. Howe (2018a) describes White’s 


(2011) analysis of 7,325 seabed images from a 2008 benthic survey around the Isle of Man and identified 20 


different biotopes. Some of the most common included spiny mudlark Brissopsis lyrifera and brittlestar 


Amphiura chiajei in circalittoral mud (SS.SMu.CFiMu.BlyrAchi) which was recorded over a broad area in the 


south-west of the Isle of Man. The biotope sea tube anemone Cerianthus lloydii with the Nemertesia spp. and 


other hydroids in circalittoral muddy mixed sediment (SS.SMx.CMx.ClloMx.Nem) characterises an extensive 


area of the south-west of the Isle of Man. There are also a number of intermittent rocky biotopes including 


sparse sponges, Nemertesia spp. and sea chervil (Alcyonidium diaphanum) on circalittoral mixed substrata 


(CR.HCR.XFa.SpNemAdia) and faunal and algal crusts on exposed to moderately wave-exposed circalittoral 


rock (CR.MCR.EcCr.FaAlCr). Three OSPAR priority habitats were also identified: horse mussel reefs, maerl 


beds and Ross worm habitats Sabellaria spinulosa (Howe, 2018a). 


Multiple surveys undertaken in Liverpool Bay in connection with OWF developments have confirmed the 


benthic habitats and communities previously detailed in this section (Table 2.7). It has therefore been 
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established that Liverpool Bay, and more specifically the regional benthic ecology study area, are largely 


comprised of sandy, gravelly and muddy sediments, with polychaete, bivalve, and amphipod species being 


predominantly present. It been demonstrated that benthic habitats classified by sandy sediments tend to 


support larger numbers of infaunal communities and fewer epifaunal species (Sørensen et al., 2010; Henseler 


et al., 2019; Somerfield et al., 2019). Organisms within these communities tend to have shorter lifespans and 


exhibit higher degrees of natural variability and recoverability, traits common in benthic communities located 


within energetic environments (Sørensen et al., 2010). These organisms are also well adapted to the 


surrounding high energy conditions and are therefore more tolerant to the overall changes in sediment 


movement and disturbance. 


 


Table 2.7: Summary Of Subtidal Communities Recorded During Site-Specific Surveys For Projects 
Within The Regional Benthic Ecology Study Area 


Project Minimum 
Distance to Eni 
Development 
Area (km) 


Survey 
Year(s) 


Subtidal Communities Recorded Reference  


Awel y Môr 
Preliminary 
Environmental 
Information Report: 
Volume 2, Chapter 
5: Benthic Subtidal 
and Intertidal 
Ecology 


0.00 2020 The majority of samples (45 out of 
66) in the array area were classified 
as the biotope Protodorvillea 
kefersteini and other polychaetes in 
impoverished circalittoral mixed 
gravelly sand (SS.SCS.CCS.PKef). 
The remaining samples were 
assigned the biotopes B. 
lanceolatum in circalittoral coarse 
sand with shell gravel 
(SS.SCS.CCS.Blan) and white cat 
worm Nephtys cirrosa and 
Bathyporeia spp. in infralittoral sand 
(SS.SSa.IFiSa.NcirBat). 


RWE 
Renewables 
UK, 2021a 


Rhiannon OWF 
Preliminary 
Environmental 
Information Chapter 
9 Benthic Ecology 


25.31 2010 to 
2014 


The dominant biotopes were 
circalittoral coarse sediment 
(SS.SCS.CCS) and Ophiothrix 
fragilis and/or Ophiocomina nigra 
brittlestar beds on sublittoral mixed 
sediment (SS.SMx.CMx.OphMx). 
This consisted of circalittoral 
sediments dominated by brittlestars 
forming dense beds, living on 
boulder, gravel or sedimentary 
substrate. Large patches of 
circalittoral fine sand 
(SS.SSa.CFiSa) were recorded 
further west and to the north of the 
Rhiannon OWF survey area. There 
were some very small areas of 
CR.MCR and B. lanceolatum in 
circalittoral coarse sand with shell 
gravel (SS.SCS.CCS.Blan) identified 
in the south-west.  


Celtic Array Ltd. 
2014a 


Burbo Bank 
Extension OWF ES 
Volume 2 – Chapter 


0.55 2011 The array area was dominated by 
the biotope bivalve Fabulina fabula 
and worm Magelona mirabilis with 


DONG Energy, 
2013a 
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Project Minimum 
Distance to Eni 
Development 
Area (km) 


Survey 
Year(s) 


Subtidal Communities Recorded Reference  


12: Subtidal and 
Intertidal Benthic 
Ecology 


venerid bivalves and amphipods in 
infralittoral compacted fine muddy 
sand (SS.SSa.IMuSa.FfabMag). 
There was also a small section of A. 
alba and N. nitidosa in circalittoral 
muddy sand or slightly mixed 
sediment (SS.SSa.CMuSa.AalbNuc) 
identified in the east. The wider area 
around the array area was classified 
as N. cirrosa and Bathyporeia spp. in 
infralittoral sand 
(SS.SSa.IFiSa.NcirBat). 


Walney OWF 
Benthic 
Characterisation 
Surveys for the ES 


36.69 2011 The main biotopes comprised of 
brittlestar Amphiura filiformis, two-
toothed Montagu shell Kurtiella 
bidentata and A. nitida in circalittoral 
sandy mud 
(SS.SMu.CSaMu.AfilKurAnit) in the 
east of the site along the export 
cable corridor and Thyasira sp. and 
Ennucula tenuis in circalittoral sandy 
mud (SS.SMu.CSaMu.ThyEten) in 
the west.  


The F. fabula and M. mirabilis with 
venerid bivalves and amphipods 
(SS.SSa.IMuSa.FfabMag) was also 
recorded along the export cable 
corridor. 


DONG Energy, 
2013b 


Pre-construction 
monitoring at the 
Gwynt y Môr OWF 


0.00 2010 The most extensive biotopes were: 
Moerella sp. with venerid bivalves in 
infralittoral gravelly sand 
(SS.SCS.ICS.MoeVen) and 
circalittoral fine sand 
(SS.SSa.CFiSa). 


The biotope N. cirrosa and B. spp. in 
infralittoral sand 
(SS.SSa.IFiSa.NcirBat) was 
identified at a few locations but was 
more dominant at inshore sites.  


The F. fabula and M. mirabilis with 
venerid bivalves and amphipods 
(SS.SSa.IMuSa.FfabMag) biotope 
was also described close to the 
Welsh coast. 


CMACS, 2011 


Burbo Bank 
Extension OWF EIA 
Scoping Report 


0.55 2010 Two main biotopes were recorded: 
IGX.FabMag (F. fibula and M. 
mirabilis with venerid bivalves 
present in infralittoral compacted 
sand) and IGS.NcirBat (N. cirrosa 
and Bathyporeia spp. in infralittoral 
sand). 


Sørensen et al., 
2010 
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Project Minimum 
Distance to Eni 
Development 
Area (km) 


Survey 
Year(s) 


Subtidal Communities Recorded Reference  


These biotopes are known to support 
various polychaete and bivalve 
species. 


Gwynt y Môr OWF 
Marine Ecology 
Technical Report 


0.00 2002 to 
2004 


Of the 256 collected samples, 44,445 
individuals from 487 taxa were 
recorded. The surveys evidenced 
that the most abundant group by 
taxa were annelid worms (mostly 
polychaetes) (51%), followed by 
crustacea (18%), and echinoderms 
(5%). The diversity and richness of 
fauna were not significantly high 
within the Gwynt y Môr OWF 


CMACS, 2005b 


Post-construction 
Results from The 
North Hoyle OWF 


3.85 2002 to 
2004 


The benthic community resembled 
Mackie’s (1990) shallow Venus 
community. The communities 
identified at the North Hoyle OWF 
were similar to communities typical 
to coarse and stony grounds with 
species such as hydroids, bryozoans 
and soft corals such as dead man’s 
fingers Alcyonium digitatum. There 
was no indication that biotopes had 
been altered by the construction of 
the OWF. 


May, 2005 


Ormonde OWF ES 42.95 2004 to 
2005 


The array area was mostly 
composed of A, filiformis, K, 
bidentata and A. nitida in circalittoral 
sandy mud 
(SS.SMu.CSaMu.AfilKurAnit) with 
bands of bristleworm L. koreni and 
transparent razor shell Phaxas 
pellucidus in circalittoral sandy mud 
(SS.SMu.CSaMu.LkorPpel) and A. 
alba and N. nitidosa in circalittoral 
muddy sand or slightly mixed 
sediment (SS.SSa.CMuSa.AalbNuc) 
towards the coast.  


Unicomarine 
Ltd, 2005 


 


The Walney OWF overlaps with an Annex I stony reef within the Shell Flats and Lune Deep Special Area of 


Conservation (SAC) (Table 2.5) which is located inshore of the Walney OWF array area in the central east 


section of the regional benthic subtidal and intertidal study area (rocky reef criteria of Irving et al. (2009) and 


redescribed for stony reef in Limpenny et al. (2010); Dong Energy, 2013b). Stony reefs were also identified at 


several locations along the Walney OWF extension export cable corridor and within Morecambe Bay. These 


were all classified as having low ‘reefiness’ (Dong Energy, 2013b).  


Furthermore, areas of stony and rocky reefs have also been identified within and around the Rhiannon OWF 


array area, and all of which coincide with the regional benthic ecology study area. The stony and rocky reefs 


identified have low to high ‘reefiness’ classifications (Celtic Array Ltd, 2014a). S. spinulosa reefs were identified 


20 km north-west of the Rhiannon OWF array area with some small areas closer (Celtic Array Ltd. 2014a). All 
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were deemed to be of low or low to medium ‘reefiness’ when assessed against the criteria proposed by Gubbay 


(2007). There were no Annex I S. spinulosa reefs recorded within the Rhiannon OWF array area but a small 


area (0.22 km2) of low to moderate ‘reefiness’ was recorded within the export cable corridor area (Celtic Array 


Ltd., 2014a). The pre-construction benthic surveys for Gwynt y Môr OWF recorded seven S. spinulosa 


individuals across five stations out of a total of 126 stations overall, however no reefs were identified in these 


pre-construction surveys (CMACS, 2011). Horse mussel was also recorded within the site-specific surveys for 


the Rhiannon OWF (Centrica Energy and DONG Energy, 2012). 


The habitat, ‘burrowed mud’, was recorded in the east of the Walney OWF array area, which is listed under 


‘seapens and burrowing megafauna’ on the OSPAR list of threatened or declining habitats in the North Atlantic. 


This biotope was also recorded in the Ormonde OWF and Walney OWF extension, within the West of Walney 


Marine Conservation Zone (MCZ) zone. This MCZ has been designated for the protection of sea pens and 


burrowing megafauna (Table 2.5). Although no sea pens were recorded at the sample sites within the Walney 


OWF during the post-construction monitoring surveys, evidence of burrowing megafauna was present 


(CMACS, 2014). 


Constable Bank is located to the west of the Eni Development Area within the nearshore environment. This is 


an Annex I sandbank lying out with any SACs, in shallow coastal waters with high wave stress (NRW, 2015). 


Constable Bank has been recognised as unusual as it extends from offshore right to the coastline with no gap 


between it and the beach (Kenyon and Cooper, 2005). The bank is over 20 km long and up to 2 km wide in its 


outer part widening towards the coast and is up to 10 m high (Kenyon and Cooper, 2005). Furthermore, the 


nationally scarce thumbnail crab Thia scutellata has been recorded on Constable Bank (Rees, 2001). 


Intertidal benthic communities 


The Solway Firth is located in the north of the regional benthic ecology study area. Within the Solway Firth, 


reef building S. alveolata reach their most northerly extent, growing primarily on intertidal and subtidal rock. 


This species is a protected feature of both the Allonby Bay MCZ and the Cumbria Coast MCZ (Table 2.5). 


Intertidal mudflats and sandflats, saltmarshes and intertidal scars (exposed boulders and rocks) characterise 


the remainder of the Cumbria coast. Morecambe Bay is also encompassed by the regional benthic ecology 


study area, and the Morecambe Bay SAC is designated for Annex I habitats including large shallow inlets and 


bays, reefs, salicornia and other annuals colonizing mud and sand, Glauco-Puccinellietalia maritimae and 


mudflats and sandflats not covered by seawater at low tide (Antil and Pérez-Domínguez, 2021) (Table 2.5). In 


2015, intertidal surveys were undertaken in the Morecambe Bay SAC, which demonstrated that the most 


common biotopes were:  


• Blue mussel beds on littoral mixed substrata (LS.LBR.LMus.Myt.Mx). 


• Barnacles and Littorina sp. on unstable eulittoral mixed substrata (LR.FLR.Eph.BLitX).  


• Ephemeral green and red seaweeds on variable salinity and/or disturbed eulittoral mixed substrata 


(LR.FLR.Eph.EphX) (Antil and Pérez-Domínguez, 2021). 


Elsewhere in the regional benthic ecology study area, the north Wales coastline includes large areas of 


moderately wave exposed sandy shores (CCW, 2007). The infauna in these areas consists of similar 


polychaete and amphipod species throughout the shore, but abundance of certain species varies. For 


example, raised, and consequently drier, areas of sand tend to support populations of the lugworm Arenicola 


marina, catworms Nephtys spp. and amphipods Bathyporeia spp. (CCW, 2007). Lower lying areas of sand, 


which typically remaining wet at low water, support communities of molluscs such as Baltic tellin Macoma 


balthica, E. tenuis, common cockle Cerastoderma edule, the sand mason worm Lanice conchilega and A. 


Marina (CCW, 2007). Sheltered sediment shores are dominated by mud, muddy sands, sandy muds and 


muddy gravel. These less mobile sediments typically support high invertebrate communities of species such 


as ragworm Hediste diversicolor, M. balthica, A. marina and peppery furrow shell Scrobicularia plana (CCW, 


2007). The Isle of Anglesey has a large proportion of rocky coastline, especially along its north coast, which 


has moderately wave exposed rocky shores. Wracks (Fucus spiralis, F. vesiculosus and Ascophyllum 


nodosum) dominate the upper and mid shore rock with zones dominated by the snails Pomacea canaliculata. 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | ENVIRONMENTAL STATEMENT 


 


Marine Biodiversity Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 32 


The under boulder community includes the porcelain crab Porcellana platycheles, the tube worm Pomatoceros 


triqueter, the cushion star Asterina gibbosa and gastropods including the dog whelk Nucella lapillus, and L. 


littorea (CCW, 2007).  


Sediment contamination 


Many metals occur naturally within marine sediments. Elevated concentrations can originate from natural 


mineralisation or anthropogenic sources. For example, some elevated metal levels in the regional ecology 


study area can be attributed to inputs from industrial areas in the north-west of England (Rowlatt and Lovell, 


1994), and As has regularly been recorded at elevated levels in the east Irish Sea (Camacho-Ibar et al., 1992).  


The results of the sediment contamination analyses conducted during the site-specific surveys of the Eni 


Development Area are summarised in section 2.3.2, and presented in full in the volume 3, appendix I1 In 


addition, a summary of sediment contaminants recorded during site-specific surveys of other projects within 


the regional benthic ecology study area are presented in Table 2.8. 


 


Table 2.8: Summary Of Sediment Contaminants Recorded During Site-Specific Surveys For Projects 
Within The Regional Benthic Ecology Study Area 


Project Minimum Distance 
to Eni Development 
Area (km) 


Survey 
Year(s) 


Sediment Contamination 
Recorded 


Reference  


Awel y Môr Preliminary 
Environmental 
Information Report: 
Volume 2, Chapter 5: 
Benthic Subtidal and 
Intertidal Ecology 


0.00 2020 Bioavailable metals 
concentrations were all 
below respective Cefas 
ALs. The median PAH 
values were broadly 
comparable to the SEA 6 
Irish Sea Surveys.  


RWE Renewables 
UK, 2021a 


Burbo Bank Extension 
OWF ES Volume 2 – 
Chapter 12: Subtidal 
and Intertidal Benthic 
Ecology 


0.55 2011 No contaminants present 
above PEL, however 
elevated levels of iron, 
aluminium, arsenic, copper, 
zinc, and lead were 
recorded above natural 
background levels. No 
organochlorine or 
organophosphorus 
pesticides were detectable. 
No PCBs were present in 
excess of ISQC level. 
PAHs were present above 
the limit of detection in one 
sample.  


DONG Energy, 
2013a 


Walney OWF Benthic 
Characterisation 
Surveys for the ES 


36.69 2011 One mercury sample above 
ISQG and Canadian 
Threshold Effects Levels 
(TELs).  


DONG Energy, 
2013b 


Pre-construction 
monitoring at the Gwynt 
y Môr OWF 


0.00 2010 Total Organic Carbon 
(TOC) ranged from 0.36% 
to 17.3%, with an average 
value of 4.19%. 


CMACS, 2011 


Burbo Bank OWF Pre-
Construction 


0.55 2005 Seven out of nine samples 
contained metals at or 


CMACS, 2005a 
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Project Minimum Distance 
to Eni Development 
Area (km) 


Survey 
Year(s) 


Sediment Contamination 
Recorded 


Reference  


Contaminants 
Investigation 


above the ISQG levels and 
Canadian TELs. 
Additionally, lead and 
mercury were present in 
excess of the Canadian 
PEL. A greater proportion 
of surface sediment 
samples, especially in the 
top metre, contained 
metals above ISQG/TEL, 
while no metals were in 
excess of ISQG/TEL below 
1.5 m. 


Gwynt y Môr OWF 
Marine Ecology 
Technical Report 


0.00 2002-2004 Offshore sediments were 
relatively low in TOC, with 
the richest site containing 
<1%. Higher values were 
observed further inshore, 
with a maximum value of 
2.5%.  


CMACS, 2005b 


 


2.3.1.2 Proposed development benthic subtidal and intertidal ecology study area 


Subtidal sediments 


Based on the available EUSeaMap data, the sediments present across the Proposed Development benthic 


ecology study area primarily consisted of circalittoral fine sand (A5.25), circalittoral muddy sand (A5.26), deep 


circalittoral sand (A5.27), deep circalittoral coarse sediment (A5.15) and circalittoral coarse sediment (A5.14), 


as illustrated in (Figure 2.5) (EMODnet, 2019). The Proposed Development benthic ecology study area also 


encompasses moderate/high energy infralittoral coarse sediment near the coastline of North Wales (Figure 


2.5) (EMODnet, 2019). The results of the site-specific surveys for the Proposed Development have also been 


used to characterise the seabed. These are summarised in section 2.3.2 and provided in full volume 3, 


appendix I1. 


Subtidal benthic communities 


Some site-specific surveys conducted for OWFs in the regional benthic ecology study area overlap with the 


Proposed Development benthic ecology study area, such as the Awel y Môr OWF and Gwynt y Môr OWF 


(Figure 2.6). Similarly, the Burbo Bank OWF Extension and the North Hoyle OWF are located a minimum of 


0.55 km and 3.85 km away, respectively. The results of these can be applied to the Proposed Development 


benthic subtidal and intertidal ecology study area on a more local scale and are summarised in Table 2.8. Most 


importantly, however, the results of the site-specific surveys for the Proposed Development serve to 


characterise the subtidal benthic ecology baseline. These are summarised in section 2.3.2 and provided in full 


in volume 3, appendix I1.  


Liverpool Bay is home to a historical disposal site known as Site Z, located within the Eni Development Area 


which was first licensed for the disposal of dredged materials in 1982 (Whomersley et al., 2008; Bolam et al., 


2016). In 2014, samples were taken from areas surrounding the Site Z marine disposal site and were found to 


be predominantly composed of gravelly sand and slightly gravelly and muddy sand (Bolam et al., 2016). 


Benthic sampling was additionally undertaken at Site Y disposal grounds, just north of the Site Z disposal 


grounds during a 2015 survey (Bolam et al., 2016). While Site Z analyses focused primarily on sediment 
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contamination and the presence of heavy metals, the Site Y analyses prioritised understanding the 


macrofaunal assemblages that were present within Liverpool Bay. Benthic grab samples were collected at 16 


distinct sites within Site Y and were found to comprise a total of 138 taxa (Bolam et al., 2016). Results illustrated 


that the transparent razor shell and the bivalve Mysella bidentata were the most abundant taxa, present in 16 


and 15 of the sample locations respectively (Bolam et al., 2016). In addition, the polychaete Scalibregma 


inflatum and Nemertea spp. (ribbon worms) were both present in 15 sample locations (Bolam et al., 2016). 


Further analysis evidenced that annelids were typically the most prevalent macroinvertebrate encountered in 


stations outside of the main disposal area and molluscan taxa were most abundant within the disposal area 


and less common in the peripheral reference sites (Bolam et al., 2016). 


Recently, as part of the Regional Seabed Monitoring Programme, Cooper and Barry (2017) described results 


of a baseline assessment of the UK’s infauna. Although the authors focussed on the aggregates industry, a 


“big data” approach was taken which collated data from across UK waters, including within the Proposed 


Development benthic ecology study area. These data were collated from various industries, including offshore 


wind farms, oil and gas, nuclear, and port and harbour sectors. Cooper and Barry (2017) categorised benthic 


macrofaunal communities into broad groups, based on similarities in their community composition.  


The samples collected within the Proposed Development benthic ecology study area were characterised by 


circalittoral sands and circalittoral coarse sediment and associated benthic infaunal communities of 


polychaetes (D1, D2a, D2b, D2c and D2d faunal groups: Spionidae, Nephtydae, Lumbrineridae, Oweniidae, 


Cirratulidae, Capitellidae, Ampharetidae, Opheliidae, Magelonidae), bivalve molluscs (D1, D2a, D2b and D2d 


faunal groups: Semelidae and Tellinidae) and nemerteans (D2b faunal group) (Cooper and Barry, 2017). 


Using data supplied by the JNCC and EMODnet, there were no known Annex I Sandbanks, or OSPAR 


threatened and declining habitats located within the Proposed Development benthic ecology study area.  


There is a small area of Annex I Reef located within the Eni Development Area along the northern border, and 


a small area of intertidal biogenic reef (blue mussel and horse mussel beds) located along the coast. However, 


this area of Annex I Reef does not overlap with the area of physical work for the Proposed Development (Figure 


2.7) and is a minimum of 4.73 km away.  


Subtidal Mixed Muddy Sediment, which is listed as a Habitat of Principal Importance (HPI) under the UK Post-


2010 Biodiversity Framework, was identified across the south-west of the Eni Development Area. This habitat 


may support a wide range of infauna and epibiota, including polychaetes, bivalves, echinoderms, anemones, 


hydroids and Bryozoa. 
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Figure 2.7: Annex I Sandbanks, Annex I Reefs, Designated Sites, And OSPAR Threatened And Declining Habitats In Proximity To The Eni 
Development Area
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Intertidal benthic communities 


The offshore export cable landfall location for Gwynt y Môr OWF is near the Proposed Development benthic 


ecology study area. Intertidal walkover surveys at Pensarn, North Wales, identified two dominant biotopes on 


the beach, LGS.S.Aeur and mid shore clean sand with burrowing amphipods, and the polychaetes N. 36irrose 


and A. marina (LGS.S.AP.P) (npower renewables Ltd, 2005). A small patch of blue mussel beds on eulittoral 


mixed substrata (SLR.MX.MytX) was also recorded. The top of the shore line was reported to consist of an 


extended band of barren shingle with no evident fauna (LGS.Sh.BarSh) (npower renewables Ltd. 2005). The 


intertidal surveys conducted in 2020 for the Awel y Môr OWF also fall in proximity to the Proposed Development 


benthic subtidal and intertidal ecology study area. There were no sensitive habitats or species recorded in the 


survey, and the habitats and species recorded were typical of the coastline of North Wales, such as: 


• Polychaetes in littoral fine sand (LS.Lsa.FiSa.Po). 


• Barren littoral shingle (LS.LCS.Sh.BarSh). 


• Common rock barnacle Semibalanus balanoides and Littorina spp. On exposed to moderately exposed 


eulittoral boulders and cobbles (LR.HLR.MusB.Sem.LitX) (RWE Renewables UK, 2021b). 


The results of the site-specific intertidal survey for the Proposed Development have also been used to 


characterise the intertidal community baseline. These are summarised in section 2.3.3 and provided in full in 


volume 3, appendix I2. 


Sediment contamination 


Some site-specific surveys conducted for OWFs in the regional benthic ecology study area overlap with the 


Proposed Development benthic ecology study area, such as the Awel y Môr OWF and Gwynt y Môr OWF 


(Figure 2.6). Similarly, the Burbo Bank OWF Extension is located a minimum of 0.55 km away. The results of 


these are summarised in Table 2.8, and can be applied to the Proposed Development benthic subtidal and 


intertidal ecology study area on a more local scale. 


In the 2014 survey of historic dredging disposal Site Z, which is situated within the Eni Development Area, 15 


samples were collected from around the disposal site and were tested for sediment contamination and the 


presence of As, Cd, Cr, Cu, Hg, Ni, Pb, and Zn (Bolam et al., 2016). Results indicated that there were no 


significant differences between the dredged material and sediments in the vicinity of the disposal grounds 


(Bolam et al., 2016). From the analysis of the 15 stations, only one was found to exceed the effects range for 


low molecular weight PAHs, and the values were typical of those recorded along the west coasts of England 


and Wales (Bolam et al., 2016). 


The results of the site-specific survey have been used to characterise the levels of sediment contamination. 


These are summarised in section 2.3.2 and provided in full in volume 3, appendix I1. 


2.3.2 Site-specific benthic characterisation survey results 


2.3.2.1 Sediment composition 


Sediments were heterogenous across the sampling stations, with sand dominating all stations and highly 


variable contributions of gravel and mud. While full decommissioning stations had very little gravel content, all 


other stations showed variable contributions of gravel and mud. The mean proportion (± Standard Error, SE) 


of sands across all stations was 83% (± 2), the mean gravel and mud content across the survey area was 7% 


(± 1) and 10% (± 1) respectively. A clear spatial pattern was evident in the distribution of mean grain size 


across the survey area with coarser sediments characterising stations located within the western reaches.  


CCS Sampling stations 


Of the 23 CCS sampling stations, 11 were classified as EUNIS Broadscale Habitat (BSH) A5.2 (Sand and 


Muddy Sand) including the textural groups Slightly Gravelly Sand ((g)S) and Sand (S). Nine stations 
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represented BSH A5.4 (Mixed Sediment) including the textural groups Gravelly Muddy Sand (gmS) and Muddy 


Sandy Gravel (msG), two stations belonged to BSH A5.1 (Coarse Sediments) being made of Gravelly Sand 


(gS) and Sandy Gravel (sG), and one Slightly Gravelly Muddy Sand ((g)mS) station was classified as BSH 


A5.3 (Mud and Sandy Mud).  


52% of the samples were classified as very poorly sorted. The remaining stations were classified as moderately 


well sorted (26.1%), well sorted (13.0%), poorly sorted (4.4%), and moderately sorted (4.4%). This variation 


results from a mixed composition of different size fractions of all three principal sediment types (gravel, sand, 


and mud). 


Decommissioning sampling stations 


Of the 32 partial decommissioning stations, 16 represented EUNIS BSH A5.2 including (g)S, S and (g)mS. 


Nine stations were classified as BSH A5.4, all being made of gmS. Five stations belonged to BSH A5.1 all 


being gS, and two stations represented BSH A5.3 both being (g)mS. Of the 21 full decommissioning stations 


sampled, 14 represented BSH A5.2 and were made of mS, S, (g)mS and (g)S. The remaining stations 


classified as BSH A5.3 and included textural groups mS and (g)mS.  


39.62% of all decommissioning sediment samples were classified as very poorly sorted, 22.64% as poorly 


sorted, 18.87% moderately sorted, and the remainder of the samples were split evenly as moderately well 


sorted (9.43%) and well sorted (9.43%). 


It is also noteworthy that finer sediments were found at decommissioning stations, which could be associated 


with drill cuttings. 


2.3.2.2 Sediment contaminants 


Metals 


The full results of the metal contamination across the sampling stations are provided in tables and in greater 


detail in volume 3, appendix I1. Within the CCS stations, none of the main heavy and trace metals exceeded 


Cefas AL1. Station GS10 exceeded the OSPAR BAC reference levels for Hg; however, it was a very minor 


exceedance of 0.01 mg/kg, and the BAC for Hg is considerably lower than any of the other reference levels. 


Nine stations were above TEL and seven stations were above ERL for As. The most abundant metal was zinc 


which ranged from 19.80 mg/kg at station GS85 to 49.80 mg/kg at station GS10, with an average concentration 


across all stations of 30.90 mg/kg (± 2.60 mg/kg). Zinc was always recorded below reference levels at all 


stations. 


Within the partial decommissioning stations, both As and Cd exceeded Cefas AL1 at one station. As was 


above Cefas AL1 at station GS23 whilst Cd was elevated at station GS34. As was also above OSPAR ERL at 


29 stations and TEL at 32 stations. Cd also exceeded the OSPAR BAC at stations GS34 and GS38. Hg was 


above OSPAR BAC at four stations. None of the heavy or trace metals exceeded Cefas AL2 guidelines. The 


most abundant metal was zinc which ranged from 25.60 mg/kg at station GS26 to 62.50 mg/kg at station GS51, 


with an average concentration across all stations of 37.90 mg.kg (±1.50 mg/kg). Zinc was always recorded 


below reference levels at all stations. 


Within the full decommissioning stations, none of the metals analysed exceeded Cefas AL1. As was above 


the TEL at stations GS58 and GS61. Hg exceeded OSPAR BAC reference levels at two stations, GS66 and 


GS68, and exceeded the TEL at station GS68. The most abundant metal at the stations within the full 


decommissioning scope was Zn which ranged from 24.30 mg/kg at station GS77 to 60.50 mg/kg at station 


GS81 with an average concentration across all stations of 34.00 mg/kg (±2.10 mg/kg). Zinc was always 


recorded below reference levels at all stations. 
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PAHs 


The full range of Environmental Protection Agency (EPA) PAHs was tested and the raw data are reported in 


volume 3, appendix I1. PAH concentrations were compared to Cefas AL1 (however, there are no Cefas AL2 


available for PAHs), OSPAR BAC levels and ERLs, and TEL and PEL where possible. 


Within the CCS stations, none of the reference levels were exceeded for any of the measured PAHs. The most 


abundant PAHs across the CCS survey stations was Benzo[b]fluoranthene which ranged from below the limit 


of detection at five stations to 21.10 mg/kg at station GS10, with an average concentration of 5.40 mg/kg 


(±1.9 mg/kg).  


Within the partial decommissioning stations, Cefas AL1 was exceeded at station GS36 for both Chrysene and 


Benzo[a]pyrene. These two PAHs are found in coal tar and more in general can be the result of incomplete 


combustion of organic matter (oil and gas products). OSPAR BAC was exceeded at three stations for 


Naphthalene, two stations for Pyrene and Benzo[a]anthracene and one station for Anthracene, 


Benzo[k]fluoranthene and Benzo[a]pyrene. Station GS36 reported concentrations above the TEL for 


Acenaphthene, Fluorene, Benzo[a]anthracene, Benzo[a]pyrene and Dibenzo[a,h]anthracene. 


Within the full decommissioning stations, none of the measured PAHs exceeded Cefas AL1 guidelines. 


However, OSPAR BAC reference levels were exceeded for multiple PAHs, including Naphthalene at three 


stations, Anthracene at two stations, Fluoranthene and Benzo[a]pyrene at station GS68, Pyrene and 


Benzo[a]anthracene at two stations. The most abundant PAH was Benzo[b]fluoranthene ranging from below 


the limit of detection to 43.80 mg/kg at station GS68, with an average concentration across all full 


decommissioning stations of 12.10 mg/kg (±2.50 mg/kg).  


THCs 


The THC in sediment samples collected from the CCS stations ranged from 969 μg/kg at station GS85 to 


16,500 μg/kg at station GS10 with an average value for the whole area of 4,926 μg/kg (±1,274 μg/kg). A 


detailed description is provided in volume 3, appendix I1. 


The THC in sediment samples collected from partial decommissioning stations ranged from 1,320 μg/kg at 


station GS23 to 30,600 μg/kg at station GS36 with an average value for the whole of the cruciform areas of 


7,446 μg/kg (±1,205 μg/kg). 


The THC in sediment samples collected from full decommissioning stations ranged from 2,080 μg/kg at station 


GS61 to 26,100 μg/kg at station GS68 with an average value for the whole of the cruciform areas of 


9,534 μg/kg (±1,452 μg/kg). 


PCBs 


The seven PCB congeners (PCB28, PCB52, PCB101, PCB118, PCB138, PCB153 and PCB180) were 


analysed from the sediments taken at each station and raw data are reported in full in volume 3, appendix I1 


and volume 3, appendix I2. The seven PCBs are widely used in environmental monitoring as they cover the 


range of toxicological properties of the group. Most PCBs had concentrations below the detection limit of 


0.08 μg/kg across the survey area. No Cefas ALs exist for each individual PCB, but for the sum of the seven 


PCBs (ΣICES7), the AL1 Is 10 μg/kg. 


All of the CCS stations all analysed PCBs were measured below the limit of detection. 


PCB138 had the highest concentrations across the partial decommissioning stations, ranging from below the 


limit of detection at 26 stations, to 0.41 μg/kg at GS29 with an average of 0.10 μg/kg (±0.006 μg/kg) from the 


remaining five stations. ΣICES7 was below Cefas AL1 at all stations. 


PCB138 had the highest concentrations across the full decommissioning stations ranging from below the limit 


of detection at 13 stations, to 0.30 μg/kg at station GS61 with an average of 0.13 μg/kg (±0.02 μg/kg) at the 


remaining 7 stations. ΣICES7 was below Cefas AL1 at all 21 stations. 
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2.3.2.3 Faunal assemblage from DDC imagery 


DDC acquisition was successfully conducted at 86 stations resulting in the collection of 442 still images and 


approximately three hours of video footage. 


CCS Sampling stations 


Three BSHs, five EUNIS Level 4 (biotope complexes) and one EUNIS Level 5 biotope were identified in the 


seabed imagery collected across the 137 images taken within the CCS stations. The most common 


classification was A5.44 “Circalittoral mixed sediments”, which was identified in 34.30% (n=47) of images, and 


broadly located in the western CCS stations. This was followed by A5.26 ‘Circalittoral muddy sand’ identified 


in 30 images. Biotope A5.445 “O. fragilis and/or O. nigra brittlestar beds on sublittoral mixed sediment” was 


found in six images and may occur as part of the Feature of Conservation Interest (FOCI) ‘Sheltered Muddy 


Gravels’. No Annex I reef features were found across the site. 


Within the CCS stations, the green sea urchin Psammechinus miliaris, the brittlestar Ophiura albida and 


Serpulidae tubes were amongst the most abundant epibenthic taxa present. Faunal burrows were also notable 


across these stations. Additionally, the bed forming brittlestar O. fragilis was observed at stations GS03, GS04, 


GS11, GS14 and GS86. 


Decommissioning sampling stations 


Three BSHs, four EUNIS Level 4 (biotope complexes) and one EUNIS Level 5 biotope were identified in the 


seabed imagery collected across the 168 images taken within the partial decommissioning stations. The most 


common classification was A5.44 “Circalittoral mixed sediments”, being identified in 33.30% (n=56) of images 


and was predominantly found in the southern area of the site. This was followed by A5.26 “Circalittoral muddy 


sand” identified in 48 images. Biotope A5.445 ‘O. fragilis and/or O. nigra brittlestar beds on sublittoral mixed 


sediment’ was found in 12 images and may occur as part of the FOCI ‘Sheltered Muddy Gravels’. Brittlestar 


beds were interspersed within the mixed sediment found in the southern area of the site. No Annex I reef 


features were found.  


Partial decommissioning stations displayed a sparser faunal cover than CCS stations with the dominant taxon 


being the brittlestar Ophiura sp. Faunal burrows were also noted. In stations GS33, GS34 and GS52, there 


was clear presence of O. fragilis beds. 


Three BSHs and three EUNIS Level 4 (biotope complexes) were identified in the seabed imagery collected 


across the 140 images taken within the full decommissioning stations. The most common classification was 


A5.44 “Circalittoral sandy mud” identified in 48.50% (n=68) of images and was mostly recorded in stations to 


the south. This was followed by A5.26 ‘Circalittoral muddy sand’ identified in 66 images. Sandy substrates 


supported ripple bedforms which were not as frequently observed in areas with a higher mud content. 


Full decommissioning stations also exhibited a sparser faunal cover than CCS stations, with dominance of 


Paguridae and faunal burrows. 


2.3.2.4 Macrobenthic composition 


CCS Sampling stations 


A diverse assemblage was identified across the survey area from CCS sampling stations, with a total of 2,001 


individuals and 215 taxa recorded. The mean (± SE) number of taxa per station was 23 ± 3, mean (± SE) 


abundance per station was 871 ± 32, and mean (± SE) biomass per station was 0.4571 ± 0.145 g Ash Free 


Dry Weight (AFDW). 


The brittlestar A. filiformis was the most abundant infaunal taxon sampled, accounting for 15.30% of all 


individuals recorded. It also accounted for the maximum abundance in a sample and greatest average density 


per sample. Other key infaunal taxa were Nemertea and Nematoda which were the most frequently occurring 


taxa, recorded in 78% of samples.  
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The tubeworm Spirobranchus triqueter was the most abundant epifaunal taxon sampled, accounting for 20% 


of all individuals recorded. It also accounted for the maximum abundance and greatest average density per 


sample. Other key epifaunal taxa were Actinaria, which was the most frequently occurring taxa, recorded in 


30% of samples. This was followed by O. albida and juveniles of Mytilidae, both occurring in 13% of samples. 


Figure 2.8 illustrates the relative contributions to total abundance, diversity, and biomass of the major 


taxonomic groups in the community sampled across all CCS stations. Annelida taxa dominated infaunal 


abundance as they accounted for 35% of all individuals recorded, while Crustacea taxa dominated epifaunal 


abundance as they accounted for 38% of all individuals recorded. Annelida taxa also contributed the most to 


infaunal diversity at 50%, while Miscellaneous taxa1 dominated epifaunal diversity at 61%. 


Biomass was measured by major group without discriminating between infaunal and epifaunal species, 


however for ease of comparison is presented in Figure 2.8 under the infauna heading as infaunal taxa made 


up most of the community across all CCS sampling stations. Biomass was dominated by Mollusca, contributing 


to 48% of the total biomass.  


The highest infaunal abundance and diversity was recorded at station GS09 with 757 individuals recorded and 


44 taxa counted, this is consistent with the substrate type of sandy mud, and the habitat description of 


Amphiura filiformis, Mysella bidentata and Abra nitida in circalittoral sandy mud (A5.351). Epifaunal abundance 


and diversity was greatest at station GS15 with 58 individuals recorded and 20 taxa counted and is reflective 


of the presence of sublittoral mixed sediments (EUNIS A5.4) (Figure 2.9). 


Three notable taxa were recorded across the CCS stations (Table 2.9). The common whelk Buccinum undatum 


is an economically important species as it as a significant fishery associated with it. However, only one 


specimen was recorded at station GS13. Further information on B. undatum ecology and fisheries is provided 


in section 3.3.1 and volume 3, appendix M, respectively. Ross worm is a protected species under the OSPAR 


list of threatened and/or declining species and the Habitats Directive when in reef habitat form. Four individuals 


were recorded at CCS stations with no signs of reef forming features. Three individuals were counted at station 


GS08 and one at Station GS15. Thumbnail crab is a nationally scarce marine species, with two specimens 


recorded at station GS20. 


 


Table 2.9: Notable Taxa Recorded Across The CCS Sampling Stations 


Common Name Scientific Name Designation Total Abundance 


Common whelk Buccinum undatum Economically Important 1 


Ross Worm Sabellaria spinulosa OSPAR and Habitats 
Directive 


4 


Thumbnail Crab Thia scutellata Nationally scarce marine 
species 


2 


 


 


 


1 Miscellaneous taxa comprise Bryozoa, Cnidaria (Anthozoa, Hydrozoa), Porifera and Animalia (Folliculinidae) across all survey scopes 


(CCS and decommissioning). 
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Figure 2.8: Relative Contribution Of The Major Taxonomic Groups To The Total Abundance, Diversity, And Biomass Of The Infaunal And Epifaunal 
Taxa Sampled At CCS Sampling Stations
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Figure 2.9: Abundance And Diversity Across All CCS Sampling Stations. Colours Denote Epifauna (Light Blue) And Infauna (Navy Blue) 
Contributions To Abundance (Number Of Individuals) And Diversity (Number Of Taxa)
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Decommissioning sampling stations 


A diverse assemblage was identified across the decommissioning sampling stations, with a total of 13,332 


individuals and 322 taxa recorded. The mean (± SE) number of taxa per station was 22 ± 3 for the partial 


decommissioning dataset and 20 ± 3 for the full decommissioning. Mean (± SE) abundance per station was 


121 ± 22 for the partial decommissioning dataset and 133 ± 26 for the full decommissioning. Mean (± SE) 


biomass per station was 0.2449 ± 0.0609 g AFDW for the partial decommissioning dataset and 0.0566 ± 


0.0084 g AFDW for the full decommissioning.  


Nematoda was the most abundant infaunal taxon sampled, accounting for 24% of all individuals recorded. It 


also accounted for the maximum abundance in a sample and greatest average density per sample. Other key 


taxa were Nemertea and the bivalve K. bidentata which were the most frequently occurring, recorded in 98% 


of samples.  


The brittlestar O. fragilis and sea anemones (Actiniaria) were the most abundant epifaunal taxa sampled, 


accounting for 18% of all individuals recorded and accounted for the greatest average density per sample. 


O. fragilis also accounted for the maximum abundance in a sample, while Actinaria was the most frequently 


occurring taxon being recorded in 21% of samples. 


Figure 2.10 illustrates the relative contributions to total abundance, diversity, and biomass of the major 


taxonomic groups in the community sampled across all decommissioning stations. At partial decommissioning 


stations, Annelida dominated infaunal abundance, accounting for 25% of all individuals recorded, while 


Echinodermata dominated epifaunal abundance accounting for 39% of all individuals recorded. Annelida also 


contributed the most to infaunal diversity at 50%, while Miscellaneous taxa dominated epifaunal diversity at 


63% (Figure 2.10). At full decommissioning stations, Miscellaneous taxa dominated both infaunal and epifauna 


abundance, contributing to 38% and 43% respectively of all individuals recorded. Annelida dominated infaunal 


diversity at 44%, while Miscellaneous taxa dominated epifaunal diversity at 90% (Figure 2.10).  


Biomass was measured by major group without discriminating between infaunal and epifaunal species, 


however Figure 2.10 is presented for ease of comparison under infauna, as infaunal taxa dominated the 


community across all decommissioning stations. Biomass was dominated by Annelida (contributing to 41% of 


the total biomass) at partial decommissioning stations, and by Echinodermata (contributing to 37% of the total 


biomass) at full decommissioning stations.  


At partial decommissioning stations, the highest infaunal abundance was recorded at station GS34 with 1,053 


individuals recorded (Figure 2.11). The greatest epifaunal abundance of 17 individuals was recorded at 


stations GS31 and GS34. Infaunal diversity was the highest at station GS32 with 71 taxa counted, while 


epifaunal diversity was the highest at station GS31 with seven taxa counted (Figure 2.11). At full 


decommissioning stations, the highest infaunal abundance was recorded at station GS76 with 497 individuals 


recorded. Epifaunal abundance was the highest at station GS69 with four individuals recorded. Diversity was 


the highest at station GS79 for both infauna and epifauna with 55 and three taxa counted, respectively (Figure 


2.11). In general, more epifaunal taxa were recorded at partial decommissioning than at full decommissioning 


stations. 


Four notable taxa were recorded across all decommissioning stations (Table 2.10). Ocean quahog is protected 


under the OSPAR list of threatened and/or declining species and habitats and two juvenile specimens were 


recorded. one at partial decommissioning station GS38 the other at full decommissioning station GS81. The 


polychaete Goniadella gracilis is an Invasive Non-Native Species (INNS) that was first introduced to Liverpool 


Bay in 1970, most likely by shipping from the east coast of North America. Only one specimen was recorded 


at partial decommissioning station GS28. No evidence of S. spinulosa reef features were noted across all 


decommissioning stations, as only three individuals were recorded; two at partial decommissioning station 


GS31 and one at partial decommissioning station GS37. Three thumbnail crabs were found across all 


decommissioning stations at partial decommissioning stations GS26 and GS38 and full decommissioning 


station GS57. 
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Table 2.10: Notable Taxa Recorded Across All Decommissioning Stations 


Common Name Scientific Name Designation Total Abundance 


ocean quahog Arctica islandica OSPAR  2 


polychaete Goniadella gracilis INNS 1 


Ross worm Sabellaria spinulosa OSPAR and Habitats 
Directive 


3 


thumbnail crab Thia scutellata Nationally scarce marine 
species 


3 
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Figure 2.10: Relative Contribution Of The Major Taxonomic Groups To The Total Abundance, Diversity, And Biomass Of The Infaunal And Epifaunal 
Taxa Sampled At Full And Partial Decommissioning Stations 
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Figure 2.11: Abundance And Diversity Per Full And Partial Decommissioning Sampling Station. Colours Denote Epifauna (Light Blue) And Infauna 
(Navy Blue) Contributions To Abundance (Number Of Individuals) And Diversity (Number Of Taxa)
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2.3.2.5 Macrobenthic groups 


Multivariate analysis was undertaken on the grab abundance data, to identify spatial distribution patterns in 


the assemblages across the survey area and identify characterising taxa present. 


CCS Sampling stations 


Four statistically significantly similar groups and two outlier stations (GS15 and GS18) that did not belong to 


any group (p >0.05) were identified from cluster analysis and Similarity Profile Routine (SIMPROF) testing 


(Table 2.11; Figure 2.12). SIMPER was used to identify the key taxa contributing to the within group similarity 


of the group recognised; the full SIMPER results are provided in volume 3, appendix I1. 


 


Table 2.11: Macrobenthic Groups Identified At The Ccs Sampling Stations 


Macrobenthic Group Description 


Macrobenthic Group A Two stations GS09 and GS10 belonged to this group and were 
characterised by the polychaete Pholoe baltica, K. bidentata 
and the brittlestar A. filiformis, all together contributing to about 
42% of the group average similarity of 39.1%. 


Macrobenthic Group B Seven stations belonged to this group and were characterised 
by the polychaete Lumbrineris47irrose47ta, the amphipod 
Ampelisca spinipes, Nemertea and Nematoda all together 
contributing to about 32% of the group average similarity of 
38.8%. 


Macrobenthic Group C Six stations belonged to this group and were characterised by 
N.47irrosea contributing to about 81% of the group average 
similarity of 29.8%. 


Macrobenthic Group D Six stations belonged to this group and were characterised by, 
Nemertea, N.47irrosea, Nematoda, Actinaria all together 
contributing to about 51% of the group average similarity of 
21.1%. 
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Figure 2.12: Two-Dimensional nMDS Ordination Of Macrobenthic Communities At CCS Sampling Stations Based On Square Root Transformed And 
Bray-Curtis Similarity Abundance Data
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Decommissioning sampling stations 


Partial decommissioning  


Seven statistically significantly similar groups and two outlier stations that did not belong to any group (p >0.05) 


were identified. To enable a broad interpretation of the community present, a similarity slice at 35% was used 


to amalgamate the seven SIMPROF groups into four broader groups (Table 2.12; Figure 2.13). SIMPER was 


used to identify the key taxa contributing to the within group similarity of the group recognised; the full SIMPER 


results are provided in volume 3, appendix I1. 


 


Table 2.12: Macrobenthic Groups Identified At The Partial Decommissioning Sampling Stations 


Macrobenthic Group Description 


Macrobenthic Group A Eight stations belonged to this group and were 
characterised by juveniles of Tellininae and Nephtys 
sp., K. bidentata, and Nemertea all together 
contributing to about 54% of the group average 
similarity of 49%. 


Macrobenthic Group B Eight stations belonged to this group and were 
characterised by Nematoda, the amphipod Urothoe 
marina, Nemertea, K. bidentata, and the polychaete 
Paradoneis lyra all together contributing to about 
35% of the group average similarity of 45.7%. 


Macrobenthic Group C Eight stations belonged to this group and were 
characterised by Nematoda, K. bidentata, Nemertea 
and the polychaetes (Mediomastus fragilis and 
P. baltica) all together contributing to about 35% of 
the group average similarity of 54.9%. 


Macrobenthic Group D Eight stations belonged to this group and were 
characterised by Nematoda, the oligochaete Grania 
sp., Nemertea and the basket shell Varicorbula 
gibba all together contributing to about 38% of the 
group average similarity of 48.7%. 
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Figure 2.13: Two-Dimensional nMDS Ordination Of Macrobenthic Communities At The Partial Decommissioning Sampling Stations Based On 
Square Root Transformed And Bray-Curtis Similarity Abundance Data
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Full decommissioning 


Three statistically significantly similar groups and four outlier stations that did not belong to any group (p >0.05) 


were identified. To enable a broad interpretation of the community present, a similarity slice at 51% was used 


to amalgamate the SIMPROF groups and outliers into two broader groups and one outlier station GS58 (Table 


2.13; Figure 2.14). SIMPER was used to identify the key taxa contributing to the within group similarity of the 


group recognised; the full SIMPER results are provided in volume 3, appendix I1  


 


Table 2.13: Macrobenthic Groups Identified At The Full Decommissioning Sampling Stations 


Macrobenthic Group Description 


Macrobenthic Group A Nine stations belonged to this group and were 
characterised by Nematoda, the oligochaete Tubificoides 
pseudogaster, Nemertea, and juveniles of the bivalve 
Thracioidea sp., all together contributing to about 34% of 
the group average similarity of 57.29%. 


Macrobenthic Group B 11 stations belonged to this group and were characterised 
by K. bidentata, Nematoda, P. baltica, A. filiformis and the 
amphipod Harpinia antennaria all together contributing to 
about 47% of the group average similarity of 57.82%. 
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Figure 2.14: Two-Dimensional nMDS Ordination Of Macrobenthic Communities At The Full Decommissioning Sampling Stations Based On Square 
Root Transformed And Bray-Curtis Similarity Abundance Data
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Biotope assignment 


For each of the Macrobenthic Groups determined using cluster analysis, biotopes were assigned in 


consideration of industry-standard practices and guidance (Parry, 2019) based upon their faunal and physical 


characteristics (Table 2.14). Further detail (including figures showing the spatial distribution of these groups) 


is provided in volume 3, appendix I1. 


 


Table 2.14: Biotope Assignment From The CCS And Partial, And Full Decommissioning Sampling 
Stations 


Macrobenthic Group Description 


CCS Area 


Macrobenthic Group A Best aligned – with biotope A5.351–- A. filiformis, M. bidentata and A. nitida in 
circalittoral sandy mud. Only two stations belonged to this group: GS09, which was 
classified as BSH A5.3 based on PSA, and GS10 classified as BSH A5.4 based on 
PSA but with a relatively high mud contribution at 14%; the latter being a biotope 
mismatch. 


Macrobenthic Group B Made up of seven stations all classified as BSH A5.4 based on PSA data except 
for station GS13 which was classified as A5.1. Al stations had more than 20% of 
gravel in the sediment. No infralittoral or circalittoral mixed sediment biotope 
matched the assemblage characterising this group. Of the coarse sediment 
biotopes, A5.142 -Mediomastus fragilis, Lumbrineris spp. and venerid bivalves in 
circalittoral coarse sand or gravel shared some similarity with the community 
composition observed in this group, characterised by L.53irrose53ta, E. pusillus, 
Nemertea, and A. spinipes. However other taxa were present in this group that 
were unmatched such as Nematoda, P. balthica, Phoronis, P. lyra, Ampharete 
lindsstroemi, Glycinde nordmanni, Chaetozone zetlandica, Cerianthus lloydii, U. 
elegans and Nototropis vedlomensis. Mixed sediment stations belonging to this 
group were therefore assigned to EUNIS classification A5.44 - Circalittoral mixed 
sediments due to the inability of matching the observed community with a specific 
known biotope. It should be noted that biotope A5.445 – O. fragilis and/or O. nigra 
brittlestar beds on sublittoral mixed sediment was observed in the seabed imagery 
in proximity of the area covered by this group. 


Macrobenthic Group C Made up of six stations all classified as BSH A5.2 based on PSA data. These 
stations are all located in proximity to the coast and dominated by N.53irrosea, 
suggesting that the biotope A5.233 – N.53irrosea and Bathyporeia spp. in 
infralittoral sand is present at these locations. This is also consistent with the 
results of the imagery analysis. 


Macrobenthic Group D Included six stations all classified as BSH A5.2 based on PSA data but station 
GS19 which was deemed to be representative of A5.1. None of the circalittoral fine 
sand or muddy sand biotopes matched the community observed for this group 
which was dominated by Nemertea, N. irrosea, Nematoda, Actinaria and 
K. bidentata. Therefore, this group was assigned to EUNIS classification A5.25 – 
Circalittoral fine sand, with station GS19 assigned to A5.14 – Circalittoral coarse 
sediments. 


Partial Decommissioning Area 


Macrobenthic Group A Was made up of eight stations all classified as BSH A5.2 based on PSA data. 
These stations were all located close to the coast and dominated by K. bidentata, 
Nemertea, Nematoda, and amphipods Megaluropus agilis and Bathyporeia 
guilliamsoniana. None of the sand biotopes matched the above community and 
therefore these stations were assigned to EUNIS classification A5.23 - Infralittoral 
fine sand. 
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Macrobenthic Group Description 


Macrobenthic Group B Included eight stations all having at least 10% gravel in their sediments. Four 
stations were classified as BSH A5.1 and the other four as A5.4 based on PSA 
data. Due to the heterogeneity in the substrate characterising this group a diverse 
community was observed that did not match any one biotope. Part of the 
community aligned with that describe– in biotope A5.142–- Mediomastus fragilis, 
Lumbrineris spp. and venerid bivalves in circalittoral coarse sand or gravel, with L. 
irroseta, E. pusillus, Nemertea, and A. spinipes being among the characterising 
taxa. However other taxa also dominated the community but remained unmatched 
as no coarse or mixed sediment biotope aligned with it. These included U. marina, 
P. lyra, Lysilla nivea, Grania, Polycirrus and Leptocheirus hirsutimanus. Therefore, 
stations belonging to BSH A5.1 were assigned to biotope A5.142, while stations 
belonging to BSH A5.4 were assigned to EUNIS classification A5.44. It should be 
noted that biotope A5.445 – O. fragilis and/or O. nigra brittlestar beds on sublittoral 
mixed sediment was observed in the seabed imagery in proximity of the area 
covered by this group. 


Macrobenthic Group C Was made up of eight stations all having at least 10% mud in their sediments 
except for station GS38 which had only 4%. Five stations belonged to BSH A5.4 
based on PSA data while the remaining three stations were classified as A5.1, 
A5.2 and A5.3. As this group covered a range of substrates no one biotope 
matched the community observed at these stations. The community characterising 
this group included Nematoda, K. bidentata, Nemertea, M. fragilis, P. baltica, P. 
lyra, Grania and T. pseudogaster. Therefore, stations belonging to this group were 
assigned to EUNIS classifications A5.44, A5.14, A5.26 and A5.35 – Circalittoral 
sandy mud, based on the corresponding BSHs determined by PSA. 


Macrobenthic Group D Included eight stations, seven of which were classified as BSH A5.2 based on PSA 
data and with station GS29 being classified as A5.3. None of the fine or muddy 
sand biotopes matched the community observed at these stations, which was 
characterised by Nematoda, Grania, Nemertea, V. gibba, K. bidentata, 
Chaetognatha, and Polygordius. All stations were therefore assigned to EUNIS 
classification A5.25 – Circalittoral fine sand, apart from station GS30 which was 
assigned to EUNIS classification A5.26–- Circalittoral muddy sand and station 
GS29 which was assigned to EUNIS classification A5.35. 


Full Decommissioning Area 


Macrobenthic Group A Comprised nine stations all classified as BSH A5.2 based on PSA data except for 
station GS81 which was classified as A5.3. None of the fine or muddy sand 
biotopes matched the community observed at these stations which was 
characterised by Nematoda, T. pseudogaster, Nemertea, Thracioidea, 
Chaetognatha, E. pusillus, and K. bidentata. All sand dominated stations were 
therefore assigned to EUNIS classification A5.26–- Circalittoral muddy sand, based 
on PSA and imagery analysis, while station GS81 was assigned to A5.35. 


Macrobenthic Group B Included 11 stations, of which six were classified as BSH A5.3 and five as A5.2 
based on PSA data. Due to the heterogeneity in the substrate characterising this 
group, a diverse community was observed that did not match any one biotope. Part 
of the community aligned with that described in biotope A5.351 – A. filiformis, 
bivalve M. bidentata and A. nitida in circalittoral sandy mud, with K. bidentata, A. 
filiformis, Phoronis, P. baltica and N. nitidosa being among the characterising taxa. 
However other taxa also dominated the community but remained unmatched as no 
sand or mud biotope aligned with them. These included Nematoda, H. antennaria, 
Nemertea, mollusc Cylichna cylindracea, and polychaete Parexogone hebes. 
Therefore, stations belonging to BSH A5.3 were assigned to EUNIS classification 
A5.351, while stations classified as BSH A5.2 were assigned to EUNIS 
classification A5.26–- Circalittoral muddy sand based on PSA and imagery 
analysis. 
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2.3.3 Site-specific intertidal survey results 


2.3.3.1 Overview  


The site specific survey showed the beach to be mainly dissipative in terms of wave energy with some reflective 


characteristics. It was an exposed high energy system with a breaker zone and well developed surf and swash 


zones (Figure 2.15). The majority of the shore had a gentle slope with a narrow steep reflective foreshore at 


the top of the beach. A moderately sloping backshore was fringed by steep sand dunes built up by marram 


grass A. arenaria. The incoming tide predominantly flooded the beach from north-east to south-west and 


entered the surf zone up short sand bar cuts in this direction. Once through the cuts, the incoming tide flowed 


from east to west along long sandbar troughs. Drainage for the most part occurred in the opposite direction. 


The upper swash zone of the beach was widest (~400 m) in the west of the intertidal survey area, though was 


virtually absent at the eastern end of the site. Sands in this location were fine, low lying and permanently 


waterlogged due to groundwater seepage which effectively extended the area which bivalves can inhabit up 


to the foreshore. An anoxic layer was patchily distributed. 


The mid-section of the beach was dominated by wide mobile sandbars comprised mainly of fine to medium 


grained sand, with small amounts of large shell fragments and gravels. An anoxic layer was not present. The 


sand here was elevated, mobile, free draining and consequently supported a low density of life. Typically, three 


large parallel sandbars occurred at any transect line down the intertidal zone, comprising a surf zone spanning 


a distance of approximately 400 m. Narrow waterlogged depressions (troughs) lay between sandbars and 


contained a finer grained sand with a slightly higher mud content. These areas contained a moderate density 


of fauna. 


The lowest part of the shore was comprised predominantly of fine to medium sand and although the mud 


content was relatively low it was highest in this location. An anoxic layer was generally present though this 


was often only faintly visible in the top 25 cm of sediment. This layer occurred at variable depths below the 


surface across the lower shore and appeared absent in places. Very high densities of invertebrates were 


present at the lowest part of the shore. 


2.3.3.2 Biotopes 


Upper shore 


A narrow strip of medium to coarse sands and pebbles was present at the top of the beach with moderately 


abundant populations of amphipods under vascular plant-based detritus along the strandline. These areas are 


characteristic of the biotope: Talitrids on upper shore and strand-line (LS.lSa.St.Tal). 


Mid shore 


The biotope Polychaete/bivalve-dominated muddy sand shores (LS.lSa.MuSa) occurred near the upper shore 


and in mid-shore areas in narrow low-lying troughs at the base of sandbars. The lugworm A. marina occurred 


in moderate to low densities of approximately 0.2 per m2 and was accompanied by occasional specimens of 


the bivalves M. balthica and Macomangulus tenuis. 


A few specimens of the common cockle C. edule were encountered during dig over sampling. A single 


specimen of the blue mussel M. edulis was found in a trough feature attached to a cobble present just under 


the sandy surface. The green shore crab Carcinus maenas and common periwinkle L. littorea were 


encountered rarely. A single live necklace shell Polinices catenus was found at the edge of a trough and 


similarly three individuals of the bivalve mollusc Scrobicularia plana were located in the western part of the 


survey area. 


The amount of waterlogging in troughs varied from damp sand to standing water up to 30 cm deep. The brown 


shrimp Crangon crangon and coin sized juvenile flatfish (Pleuronectiforms) were observed in standing water 


in the western part of the intertidal survey area (Figure 2.15). 
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The biotope Barren or Amphipod dominated mobile sand (LS.lSa.MoSa) occurred on sandbars intersecting 


troughs in the mid shore. The elevated sandbars were the predominant mid-shore habitat and drained quickly 


so that the invertebrate density was very low. Two amphipods were observed over the entire site. A soft-shelled 


individual C. maenas, likely seeking shelter from predators during the vulnerable process of ecdysis, was 


recorded during sieve sampling. 


The intricate pattern of sandbars and troughs occurred over a wide area and in this setting the two habitats 


are mapped as a mosaic (Figure 2.15). The individual distributions of these features were not mappable in a 


timeous fashion particularly in the absence of recent aerial photography. Sandbars are mobile habitats and 


their positions change over time to varying extents on a daily, seasonal and annual basis. Maps of such 


habitats are therefore only accurate temporarily though may give a good indication of the seasonal distribution 


of sediments. The major sandbar troughs present during the survey are presented in Figure 2.15. 


Lower shore 


The biotope M. balthica and A. marina in littoral muddy sand (LS.lSa.MuSa.MacAre) was present in the lower 


shore with A. marina occasional and one individual of M. balthica obtained via sieve sampling. 


The lowest section of shore contained dense populations of invertebrates. The bristleworm L. koreni was 


particularly abundant (up to 900 per m2) in patches in this location. A.marina was largely displaced by A. 


defodiens as noted in distribution of casts and confirmed via collection of a partial specimen of the latter during 


digging and sieving. Other species in this band included the polychaete worms (Owenia fusiformis and Glycera 


sp.), and sand mason worm L. conchilega which occurred occasionally, and molluscs (M. balthica and 


C. edule), a few specimens of which were obtained during exploratory digging and sieve sampling. This 


community is a variant of the M. balthica-A. marina community though is not named or referred to within the 


Marine Habitat Classification for Britain and Ireland (JNCC, 2015). 


2.3.3.3 Habitats of conservation importance 


The survey area was within the Dee Estuary/Aber Dyfrdwy SAC. A primary reason for the designation of this 


SAC was the Annex I Habitat (1140) Mudflats and sandflats not covered by seawater at low tide. This habitat 


includes the following biotopes which were recorded in the survey area (Figure 2.15): 


• Talitrids on the upper shore and strand-line (LS.Lsa.St.Tal). 


• Polychaete/bivalve-dominated muddy sand shores (LS.lSa.MuSa). 


• Barren or amphipod-dominated mobile sand shores (LS.lSa.MoSa). 


• M. balthica and A. marina in littoral muddy sand (LS.lSa.MuSa.MacAre).
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Figure 2.15:  Biotope Map Of The Phase 1 Intertidal Walkover Survey
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2.4 Summary 


2.4.1 Regional Benthic Ecology Study Area 


Overall, the regional benthic ecology study area is predominantly comprised of deep circalittoral coarse 


sediment, circalittoral sandy mud, circalittoral fine sand, circalittoral muddy sand, and deep circalittoral sand 


(Figure 2.5) (EMODnet, 2019). Tide-swept circalittoral mixed sediments are present in deeper sections, such 


as in the south of the regional benthic ecology study area (BEIS, 2022). In the nearshore, along the north 


Wales coast and west coast of England, the sediment is largely sandy mud or muddy sand (BEIS, 2022). 


Liverpool Bay, and more specifically the regional benthic ecology study area, is therefore largely comprised of 


sandy, gravelly and muddy sediments, with polychaete, bivalve, and amphipod species dominating the 


benthos.  


There are a range of designated sites with benthic ecology qualifying features (Table 2.5). These include the 


Fylde MCZ and the Dee Estuary SAC/Aber Dyfrdwy SAC, which both overlap with Proposed Development 


benthic ecology study area.  


2.4.2 Proposed Development Benthic Ecology Study Area 


Overall, the Proposed Development benthic ecology study area predominantly comprises deep circalittoral 


coarse sediment, circalittoral coarse sediment, circalittoral find sand or circalittoral muddy sand, and deep 


circalittoral sand (Figure 2.5) (EMODnet, 2019). The results of the site-specific survey demonstrated varying 


amounts of mud, gravel, and sand across the sampling stations, with sand being the main component. Finer 


sediments were also recorded in the decommissioning sampling stations, which could be associated with drill 


cuttings. No known Annex I Sandbanks, or OSPAR threatened and declining habitats found to be located 


within the Proposed Development benthic subtidal and intertidal ecology study area. However, there was a 


small area of Annex I Reef located within the Eni Development Area along the northern border (Figure 2.7). 


Furthermore, Subtidal Mixed Muddy Sediment, which is listed as a HPI under the UK Post-2010 Biodiversity 


Framework, was identified across the south-west of the Eni Development Area.  


As and Cd exceeded Cefas AL1 within two sampling stations, and Hg was above the OSPAR BAC levels in 


seven sampling stations. Zn was the most abundant metal across all samples; however, concentrations never 


exceeded any reference levels. All metals occurred in concentrations comparable to existing background data 


or in line with the range of concentrations known for areas located in proximity of active platforms. None of the 


PAHs exceeded Cefas AL1 at any of the CCS and full decommissioning stations, while Chrysene and 


Benzo[a]pyrene were above Cefas AL1 at one partial decommissioning station (GS36). A positive correlation 


was observed between Chrysene, Benzo[a]pyrene and mud content with higher PAHs concentrations in 


muddier sediments apart from station GS36 which had the highest Chrysene and Benzo[a]pyrene 


concentrations but an average mud content. No relationship was observed between the concentration of PAHs 


and proximity to platforms that could have indicated dispersal of drill cuttings. THC was the highest (30,600 


µg/kg) at partial decommissioning station GS36, where Chrysene and Benzo[a]pyrene were found to exceed 


Cefas AL1. In the North Sea, THC concentrations at locations between 1 km and 2 km from an active platform 


range between 32,710 µg/kg and 33,810 µg/kg, in line with the findings at station GS36 which was located in 


proximity of a platform. All PCBs were measured below detection limits at all CCS stations and did not exceed 


Cefas AL1 at any of the decommissioning stations. All organotins measured were below the detection limit at 


all sampling stations. 


A diverse macrobenthic assemblage was identified during the site-specific benthic characterisation survey, 


including both CCS and decommissioning areas. A total of 2,001 individuals and 215 taxa recorded across 


CCS stations, with the brittlestar A. filiformis being the most abundant taxon accounting for 15.3% of all 


individuals identified. Key epifaunal taxa identified in CCS samples were the tube worm S. triqueter, which 


accounted for 20% of all individuals, and sea anemones (Actinaria) which were identified in 30% of all samples. 


A total of 13,332 individuals and 322 taxa were recorded within decommissioning samples. Most 


decommissioning stations were characterised by the presence of Nemertea and the bivalve K. bidentata, which 
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occurred in 98% of samples. The epifaunal community was characterised by relatively high numbers of the 


common brittlestar O. fragilis and Actinaria, with the latter being also the most frequently occurring taxon. 


The PSA and the data clearly indicated the presence of a heterogeneous substrate and a diverse community 


across the site-specific survey area. Despite sand being the dominant size fraction at all sapling stations, the 


relative contributions of mud and gravel varied greatly among stations, resulting in the presence of an intricate 


mosaic of substrates across the survey area. Sediment heterogeneity and the diverse community observed 


meant that no clear biotopes could be defined. As such, EUNIS classifications were limited to a EUNIS level 4 


at most stations, however, several biotopes illustrative of the HPIs ‘Subtidal sands and gravels’ and ‘Mud 


habitats in deep water’ were identified (Table 2.14, Table 2.15). 


The Phase 1 Intertidal Walkover survey recorded a range of species and biotopes typical for the area, and 


commonly occurring around the UK. There were four biotopes recorded, which are included under the Annex 


I Habitat (1140) Mudflats and sandflats not covered by seawater at low tide: 


• Talitrids on the upper shore and strand-line (LS.Lsa.St.Tal). 


• Polychaete/bivalve-dominated muddy sand shores (LS.lSa.MuSa). 


• Barren or amphipod-dominated mobile sand shores (LS.lSa.MoSa). 


• M. balthica and A. marina in littoral muddy sand (LS.lSa.MuSa.MacAre). 


Species recorded during this intertidal survey included polychaetes (A. marina, L. koreni, A. defodiens, 


O. fusiformis, L. conchilega, and Glycera sp.), bivalves (M. Balthica, M. Tenius, and S. plana), gastropods 


(L. littorea and P. catenus), and various fish and shellfish species (such as green shore crab, common cockle, 


brown shrimp, and juvenile flatfish, which are included in section 3: Fish and Shellfish Ecology). 


Overall, the following IEFs have been defined based on benthic subtidal and intertidal receptors that are likely 


to be present within the Proposed Development benthic ecology study area (Table 2.15). These will be taken 


forward for consideration during the ES, with further detail on their importance as potential receptors, along 


with any regulatory considerations, provided in volume 2, chapter 7. 
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Table 2.15: Benthic IEFs Within The Proposed Development Benthic Ecology Study Area 


IEF Description and Illustrative Biotopes Importance within the 
Proposed Development 
Benthic Ecology Study Area 


Justification 


Subtidal Habitats and 
Species 


Subtidal 
Sands and 
Gravels  


Subtidal sands and gravel sediments are the 
most common habitats found below the level of 
the lowest low tide around the coast of the United 
Kingdom and Ireland. Illustrative biotopes 
identified within the Eni Development Area were: 


• Circalittoral coarse sediment (SS.SCS.CCS; 


A5.14); 


– M. fragilis, Lumbrineris spp. and venerid bivalves 
in circalittoral coarse sand or gravel 
(SS.SCS.CCS.MedLumVen); 


• Infralittoral fine sand (SS.sSa.IfiSav; A5.23); 


– N.60irrosea and Bathyporeia spp. in infralittoral 
sand (SS.sSa.iFiSa.NcirBat); 


• Circalittoral fine sand (SS.sSa.CfiSa; A5.25); and 


• Circalittoral muddy sand (SS.sSa.CmuSa; A5.26). 


National HPI under the UK Post-2010 Biodiversity Framework 


 Mud 
Habitats in 
Deep Water 


Mud habitats in deep water (circalittoral muds) 
that occur below 20 m to 30 m in many areas of 
the UK and Ireland’s marine environment. 
Illustrative biotopes identified within the Eni 
Development Area were: 


• Circalittoral sandy mud (SS.sMu.CsaMu; A5.35) 


– A. filiformis, M. bidentata and A. nitida in 
circalittoral sandy mud 
(SS.sMu.cSaMu.AfilKurAnit) 


National  HPI under the UK Post-2010 Biodiversity Framework 
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IEF Description and Illustrative Biotopes Importance within the 
Proposed Development 
Benthic Ecology Study Area 


Justification 


Subtidal 
Mixed 
Muddy 
Sediment  


Subtidal Mixed Muddy Sediment was identified 
across the southern Eni Development Area. This 
habitat may support a wide range of infauna and 
epibiota, including polychaetes, bivalves, 
echinoderms, anemones, hydroids and Bryozoa. 
Illustrative biotopes identified within the Eni 
Development Area were: 


• O, fragilis and/or O. nigra brittlestar beds on 
sublittoral mixed sediment (SS.SMx.CMx.OphMx). 


National OSPAR list of threatened and/or declining habitats and a 
HPI under the UK Post-2010 Biodiversity Framework. 


Annex I Reef An area of Annex I Reef was identified within the 
north of the Eni Development Area (Figure 2.7). 
Representative biotopes are not available for this 
reef, however, based on existing habitat mapping 
derived from the JNCC, bedrock or stony reefs 
are thought to be present. In the assessment, it 
will be assessed alongside the other subtidal 
habitats and species IEFs. 


National Annex I Habitat out with an SAC boundary that overlaps 
with the Eni Development Area. 


Ross Worm 
S. spinulosa 


A filter-feeding polychaete worm which can form 
biogenic reefs on the seabed and intertidal zone. 


Local S. spinulosa reefs are listed on the OSPAR list of 
threatened and/or declining habitats and a HPI under the 
UK Post-2010 Biodiversity Framework. However, no reefs 
were identified, only individual animals.  
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IEF Description and Illustrative Biotopes Importance within the 
Proposed Development 
Benthic Ecology Study Area 


Justification 


Intertidal Habitats and Species 


Mudflats and 
sandflats not 
covered by 
seawater at 
low tide  


The following habitats were recorded during the 
Phase 1 Intertidal Walkover Survey, and are 
included in the Annex I Habitat Mudflats and 
sandflats not covered by seawater at low tide 
(1140): 


• Talitrids on the upper shore and strand-line 
(LS.Lsa.St.Tal); 


• Polychaete/bivalve-dominated muddy sand shores 
(LS.lSa.MuSa); 


• Barren or amphipod-dominated mobile sand 
shores (LS.lSa.MoSa); and 


• M. balthica and A. marina in littoral muddy sand 
(LS.lSa.MuSa.MacAre). 


International Annex I Habitat that overlaps with the Eni Development 
Area. This habitat is a qualifying feature of the Dee 
Estuary/Aber Dyfrdwy SAC (see row below). 


Designated Sites 


Dee 
Estuary/Aber 
Dyfrdwy 
SAC 


The Dee Estuary is one of the largest estuaries 
within the UK, comprising an area of over 
140 km2, with an intertidal area made up of 
predominantly mudflats, sandflats and saltmarsh. 
The estuary lies on the boundary between 
England and Wales. The SAC is designated for 
the following Annex I Habitats: Mudflats and 
sandflats not covered by seawater at low tide 
(1140) and 1130 Estuaries (1130) (JNCC, 
2023a). Mudflats and sandflats not covered by 
seawater at low tide are extensive throughout the 
site and are present in the intertidal sections 
which overlap with the Eni Development Area. 
For example, the sandy areas between Prestatyn 
and the PoA mainly consist of mobile sands 
dominated by amphipods and polychaetes 
(Natural England and CCW, 2010). Although no 


International The Dee Estuary/Aber Dyfrdwy SAC is an internationally 
designated site which overlaps with the Eni Development 
Area. The SAC overlaps with 0.21 km2, which accounts 
for 0.13% of the total SAC area. Several Annex I Habitats 
are listed as qualifying features of this SAC.  
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IEF Description and Illustrative Biotopes Importance within the 
Proposed Development 
Benthic Ecology Study Area 


Justification 


defined biotopes are available, those presented 
for the Mudflats and sandflats not covered by 
seawater at low tide IEF above will also be 
applicable to the Dee Estuary/Aber Dyfrdwy SAC 
and used in the assessment. 


Fylde MCZ Highly productive sediments of subtidal sand and 
subtidal mud that support a range of crustaceans, 
starfish, and shellfish, such as small nut-shell, 
razor shell, and white furrow shell. The area of 
the Fylde MCZ which overlaps with the Eni 
Development Area has been assigned the 
biotope: Sublittoral sands and muddy sands 
(SS.sSa) (Envision Mapping, 2015), however has 
not been assigned more specific biotopes. As this 
area overlaps with the Subtidal sands and 
gravels IEF identified during the site-specific 
survey within the Eni Development Area, the 
representative biotopes will also be used to 
characterise the Fylde MCZ in the assessment. 


National The Fylde MCZ is a nationally designated site which 
overlaps with the Eni Development Area at parts. It 
overlaps with 41.40 km2, which accounts for 15.87% of 
the total MCZ area. 
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3 FISH AND SHELLFISH ECOLOGY 


3.1 Introduction 


This section of the Marine Biodiversity Technical Report provides a detailed baseline characterisation of the 


fish and shellfish ecology within the Eni Development Area and the wider region. Data has been collated 


through a detailed desktop review of relevant material within the region.  


3.2 Methodology  


3.2.1 Study area 


Fish and shellfish are known to be highly variable, both spatially and temporally. Therefore, to effectively 


analyse findings related to the fish and shellfish ecology baseline data, two study areas have been defined: 


• The regional fish and shellfish ecology study area, which includes waters within England, Ireland, 


Wales, and Scotland. The regional fish and shellfish ecology study area will allow for the 


characterisation of fish and shellfish receptors within the eastern Irish Sea, accounting for migration and 


additional spatial and temporal variability. The regional fish and shellfish ecology study area is therefore 


defined as ICES Statistical Area VIIa, which also covers the Eni Development Area, offshore pipeline 


(including intertidal habitats up to the MHWS), and associated cables in Liverpool Bay (Figure 3.1). 


• Where available, fish and shellfish ecology has been described on a local scale, within the Proposed 


Development fish and shellfish ecology study area. This area is the same as the Eni Development Area, 


which includes the offshore pipeline (including intertidal habitats up to the MHWS) and associated 


cables in Liverpool Bay (Figure 3.1). For brevity, this is referred to as the Eni Development Area. 
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Figure 3.1: Fish And Shellfish Ecology Study Areas
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3.2.2 Consultation 


A summary of the key issues raised during consultation activities undertaken to date specific to fish and 


shellfish ecology is presented in Table 3.1 below. 


 


Table 3.1: Summary Of Key Consultation Issues Raised During Consultation Activities Undertaken For 
The Project Relevant To Fish And Shellfish Ecology 


Date Consultee and type of 
response 


Issues raised 


30 March 2022 NRW advice during a meeting on 
the intertidal ecological survey 
approach  


Advised that for the offshore elements, a lot of 
information potentially already exists from the 
surveys and assessments that have been carried 
out for the OWFs. There would be merit in looking 
at the existing OWF documentation that should be 
available online 


Advised that there would be a need to look at 
sandeel Ammodytidae spp habitats and spawning 
areas, as well as those for herring Clupea 
harengus. Advised that sandeel habitat going to be 
of most interest. 


NRW raised the requirement for fish surveys and 
noted that autumn is best time of year for species 
richness. However, NRW recognised that the 
spatial and temporal extent of works is not thought 
to be a concern for fish, and that there is also 
considerable information already available 
regarding fish interests in this area. NRW therefore 
recommended that, in light of existing knowledge, 
fish surveys would not add further to this 
knowledge and would not be required for the 
project. NRW therefore advised the use of 
available data to assess the impacts on the fish 
assemblage rather than undertake the planned 
survey work. 


27 January 2023 OPRED Scoping Opinion 
response 


“All relevant environmental data is expected to be 
sourced, analysed, and presented in relation to the 
Project. A non-exhaustive list of potential sources 
of environmental information is provided in Annex 2 
but the Developer is expected to consult such other 
sources as it considers necessary.” 


“Relevant local environmental data should also be 
sourced from the appropriate local bodies which 
may include local environmental records centre, 
the local wildlife trust, local geo-conservation 
groups or other “recording societies.” 


“"The ES should assess the environmental effects 
of the Project upon features of nature conservation 
interest. It is recommended that the ES thoroughly 
assesses the potential for the Project to affect 
national or international sites of nature 
conservation importance. This should include a full 
assessment of the direct and indirect effects of the 
Project on the features of all important nature 
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Date Consultee and type of 
response 


Issues raised 


conservation sites including, but not limited to, 
Natural England’s Impact Risk Zones, SSSIs, 
MCZs, and Designated Sites with Fish and 
Shellfish Qualifying Features. In particular, it is 
noted that the following Welsh sites have been 
omitted in Table 7-7 (Designated Sites with Fish 
and Shellfish Qualifying Features) of the ES 
scoping report: 


• Dee Estuary SAC, designated for river and sea 
lamprey; 


• River Dee and Bala lake SAC, designated for Atlantic 
salmon, river and sea lamprey; 


• Afon Gwyrfai a Llyn Cwellyn SAC, designated for 
Atlantic salmon; 


• Afon Eden SAC–- Cors Goch Trawsfynydd, 
designated for Atlantic salmon and Freshwater peal 
mussel; and 


River Teifi SAC, designated for Atlantic salmon” 
river and sea lamprey” 


“The distance of the offshore elements of the 
Project to the Dee Estuary SAC is stated as 12 km 
in Table 7-2 [Of the Scoping Report]. However, it is 
noted that a section of the Power and Fibre-Optic 
Cable from the PoA to the Douglas Platform falls 
within the Dee Estuary SAC, and so the distance 
should be revised to account for this.” 


“" It is recommended that the following reports are 
included: 


• Campanella, F. and van der Kooij, J. (2021). 
Spawning and nursery grounds of forage fish in Welsh 
and surroundings waters. Cefas Project Report for 
RSPB, 65 pp; and 


Van der Kooij, J., Campanella, F., and Rodríguez 
Climent, S., (2021). Pressures on forage fish in 
Welsh Waters. Cefas Project ”Report for RSPB, 35 
pp”" 


“Key protected sites for diadromous fish in Wales 
have been omitted.” 


 


3.2.3 Desktop study 


To provide a wider context, information on fish and shellfish ecology within the regional fish and shellfish 


ecology study area was collected through a detailed desktop review of existing studies and datasets. These 


are summarised in Table 3.2 below.  
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Table 3.2: Summary Of Key Desktop Reports For The Characterisation Of The Fish And Shellfish 
Ecology Baseline 


Title Source Year Author 


Marine Life Information Network 
(MarLIN): Biology and 
Sensitivity Key Information 
Reviews 


MarLiN and Plymouth Marine 
Biological Association of the 
United Kingdom 


2007 – 2020 MarLIN (assorted 
authors) 


Fishbase Species Records Fishbase 2023 Fishbase 


National Parks and Wildlife 
Service (NPWS) Designations 
Viewer 


NPWS 2023 NPWS 


Celtic Seas ecoregion – 
Fisheries overview, including 
mixed-fisheries considerations 


International Council for the 
Exploration of the Seas (ICES) 


2022 ICES 


Review of the Irish Sea Irish Sea Network 2022 Irish Sea Network 


CMACS Rhly Flats OWF 
Benthic Grab Survey, 2006 
Survey 


Ryhl Flats OWF 2021 Marine Data Exchange 


NBN Atlas NBN Atlas 2021 NBN Atlas 


Spawning and nursery grounds 
of forage fish in Welsh and 
surrounding waters 


Cefas 2021 Campanella and van 
der Kooij 


Pressures on forage fish in 
Welsh Waters 


Cefas 2021 van der Kooij et al.  


JNCC Marine Protected Area 
(MPA) Mapper 


JNCC 2020 JNCC 


Bass and Ray Ecology in 
Liverpool Bay 


Bangor University 2020 Moore et al. 


Application for Offshore Carbon 
Storage Licence Environmental 
Appendix Liverpool Bay Area 
Environmental Sensitivity 
Assessment 


Eni 2019 Eni UK 


Sectoral Marine Plan for 
Offshore Wind Energy. 
Strategic Habitat Regulations 
Appraisal (HRA): Screening and 
Appropriate Assessment 
Information Report – Final. 
Appendix I: Fish Literature 
Review 


ABPMer 2019 ABPMer 


Welsh Waters Scallop Surveys 
and Stock Assessment  


Bangor University 2019 Delargy et al. 


Updating fisheries sensitivity 
maps in British Waters  


Marine Scotland 2014 Aires et al. 
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Title Source Year Author 


Ormonde OWF Adult and 
Juvenile Fish and Epi-benthic 
Post-construction Survey 


Ormonde OWF 2013a Brown and May Marine 
Ltd. 


Walney Offshore Wind Farm, 
Year 2 Post-construction 
Monitoring Fish and Epibenthic 
Survey. 


Walney OWF 2013b Brown and May Marine 
Ltd  


Burbo Bank Extension Adult 
and Juvenile Fish 
Characterisation Surveys 


Burbo Bank OWF 2013a DONG Energy 


Screening Spatial Interactions 
between Marine Aggregate 
Application 


Areas and Sandeel Habitat 


MarineSpace 2013 Latto et al.  


Screening Spatial Interactions 
between Marine Aggregate 
Application Areas and Atlantic 
Herring Potential Spawning 
Areas 


MarineSpace 2013 Reach et al. 


Spawning and nursery grounds 
of selected fish species in UK 
waters 


Cefas 2012 Ellis et al. 


Ormonde OWF Adult and 
Juvenile Fish and Epi-benthic 
Post-construction Survey 


Ormonde OWF 2012a Brown and May Marine 
Ltd. 


West of Duddon Sands 
Offshore Wind Farm, Adult and 
Juvenile Fish and Epibenthic 
Pre-Construction Surveys 


West of Duddon Sands OWF 2012b Brown and May Marine 
Ltd  


EIA Scoping Report Rhiannon Wind Farm Limited 2012 Centrica Energy and 
DONG Energy 


Pre-construction monitoring 
2010 survey 


Gwynt y Môr OWF 2011 CMACS 


Burbo Bank OWF, Year 3 Post-
construction 2m beam trawl 
report (2009 survey) 


Burbo Bank OWF 2011 SeaScape 


Autumn fish trawl survey Celtic Array (Zone 9)  2010 CMACS 


Burbo Bank OWF, First Post-
Construction 2m beam trawl 
report (2007 survey) 


Burbo Bank OWF 2008 SeaScape 


Burbo Bank OWF Post-
construction Marine Fish 4m 
Beam Trawl Survey 


Burbo Bank OWF 2006 CMACS 


Post-construction Results from 
The North Hoyle OWF 


North Hoyle OWF 2005 May 
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Title Source Year Author 


Gwynt y Môr Offshore Wind 
Farm Marine Ecology Technical 
Report 


Gwynt y Môr OWF 2005b CMACS 


Fisheries Sensitivity Maps in 
British Waters 


Cefas 1998 Coull et al. 


 


3.2.4 Site-specific surveys 


There were no site-specific surveys undertaken to characterise the fish and shellfish ecology within the 


Proposed Development fish and shellfish ecology study area. However, several fish and shellfish species were 


recorded during the Phase 1 Intertidal Walkover survey which was conducted to characterise the intertidal 


benthic baseline. Details on this survey are presented in section 2.2.4, and records of species recorded are 


presented in section 3.3, where relevant. There were no fish and shellfish species recorded in the site-specific 


benthic characterisation survey (details presented in section 2.2.4.1).  


3.2.5 Herring and sandeel spawning habitat suitability  


PSA was conducted on sediment samples collected during the site-specific benthic characterisation survey 


(see section 2.2.4). These data were used to assess spawning habitat suitability for herring and sandeel 


according to the guidance produced by Latto et al. (2013) and Reach et al. (2013). Habitat suitability was 


assessed using the percentage contribution of mud, sand, and gravel that were determined by the PSA (Table 


3.3). The results of this are provided in section 3.3.1. 


 


Table 3.3: Sediment Particle Percentage Contributions Used To Determine Herring And Sandeel 
Spawning Suitability (Sources: Latto et al., 2013; Reach et al., 2013) 


% Particle Contribution Habitat Preference Reference 


Herring 


<5% mud, >50% gravel Prime Reach et al., 2013 


<5% mud, >10% gravel Sub-prime 


<5% mud, >25% gravel Suitable 


>5% mud, <10% gravel Unsuitable 


Sandeel 


<1% mud, >85% sand Prime Latto et al., 2013 


<4% mud, >70% sand Sub-prime 


<10% mud, >50% sand Suitable 


>10% mud, <50% sand Unsuitable 


 


3.2.6 Data limitations 


The desktop data used are the most up to date publicly available information which can be obtained from the 


applicable data sources as cited. Data that has been collected is based on existing literature, consultation with 


stakeholders and identification of habitats to inform likely fish and shellfish species. It should be noted that 
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some datasets are over a decade old (e.g. Coull et al. (1998) and Ellis et al. (2012)). However, these are 


industry standard datasets, and are included with the caveat that they are now quite dated. Long-term time 


series of data, such as the International Bottom Trawl Survey (IBTS), International Herring Larval Survey 


(IHLS) and Northern Irish Herring Larvae Survey (NIHLS/NINEL) have demonstrated the continued validity of 


both Coull et al. (1998) and Ellis et al. (2012), with spawning and nursery grounds continuing to remain broadly 


consistent with these studies. Where available, more recent literature has been consulted (e.g. Campanella 


and van der Kooij (2021)).  


As there were no site-specific surveys that had been carried out to inform the baseline characterisation, it is 


possible that all potential fish and shellfish species have not been identified. However, given the detailed 


desktop study completed and the precautionary approach adopted, which has included the identification of a 


regional fish and shellfish ecology study area, it is unlikely that key species have been omitted from the 


baseline characterisation. Where fish and shellfish species were identified during the Phase 1 Intertidal 


Walkover survey, which was undertaken to characterise the benthic intertidal environment, they have been 


included in this Fish and Shellfish section, where relevant. It is noted that no fish and shellfish species were 


recorded during the site-specific benthic characterisation surveys undertaken in 2022.  


3.3 Baseline environment 


3.3.1 Desktop review 


3.3.1.1 Designated sites 


There are a number of designated sites that occur within the regional fish and shellfish ecology study area. 


These sites are further detailed in Table 3.4 and presented in Figure 3.2. The Dee Estuary/Aber Dyfrdwy SAC 


is of particular interest as it overlaps with the Eni Development Area.  


Table 3.4: Sites Designated For Relevant Fish And Shellfish Qualifying Features Located Within The 
Regional Fish And Shellfish Study Area 


Designated Site Minimum Distance 
to Eni 
Development Area 
(km)  


Site Description and Qualifying Features Relevant to Fish 
and Shellfish 


Dee Estuary/Aber 
Dyfrdwy SAC 


0.00 The Dee Estuary is one of the largest estuaries within the UK, 
comprising an area of over 140 km2, with an intertidal area made 
up of predominantly mudflats, sandflats, and saltmarsh (Eni, 
2021). The estuary lies on the boundary between England and 
Wales. 


 


Relevant Qualifying Features: Annex II sea lamprey Petromyzon 
marinus, and river lamprey Lampetra fluviatilis are present as a 
qualifying feature but not a primary reason for site designation 
(JNCC, 2023a). 


Ribble Estuary 
MCZ 


9.58 The Ribble Estuary MCZ I is located on the north-west coast of 
England, near Preston, and covers an area of approximately 
15 km2. 


 


Relevant Qualifying Features: Smelt Osmerus eperlanus is a 
protected feature within the MCZ, which provides crucial habitat 
that is necessary for smelt to complete their lifecycle (DEFRA, 
2019a). 
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Designated Site Minimum Distance 
to Eni 
Development Area 
(km)  


Site Description and Qualifying Features Relevant to Fish 
and Shellfish 


Wyre-Lune MCZ 21.45 The Wyre-Lune MCZ is located in the southern part of Morecambe 
Bay and covers an area of approximately 92 km2. 


 


Relevant Qualifying Features: Smelt is a protected feature 
within the MCZ (DEFRA, 2019b). 


River Dee and 
Bala Lake/Afon 
Dyfrdwy a Llyn 
Tegid SAC 


22.53 The River Dee is one of North Wales’ premier rivers for Atlantic 
salmon populations, and also supports important populations of 
migratory lampreys and non-migratory fish, such as the brook 
lamprey Lampetra planeri and bullhead Cottus gobio.  


 


Relevant Qualifying Features: Annex II Atlantic salmon Salmo 
salar is present as a primary reason for site designation, while 
Annex II sea lamprey and river lamprey are present as qualifying 
features but not the primary reason for site designation (JNCC, 
2023j). 


Afon Gwyrfai a 
Llyn Cwellyn 
SAC 


50.95 Afon Gwyrfai a Llyn Cwellyn is representative of small montane 
rivers in north-west Wales. 


 


Relevant Qualifying Features: Annex II Atlantic salmon are a 
primary reason for site designation (JNCC, 2023p). 


Afon Eden – Cors 
Goch 
Trawsfynydd 


60.81 The tributary of the Afon Mawddach supports the only known 
viable freshwater pearl mussel population in Wales.  


 


Relevant Qualifying Features: Annex II freshwater pearl mussel 
Margaritifera margaritifera are a primary reason for site 
designation, and Annex II Atlantic salmon are present as a 
qualifying feature but not a primary reason for site designation 
(JNCC, 2023q). 


Isle of Man 
MNRs 


70.06 – 91.05 As detailed in Table 2.5, there are ten MNRs around the Isle of 
Man, encompassing 10.8% of Manx waters (Manx Wildlife Trust, 
2023).  


 


Relevant Qualifying Features: although it varies between site, 
these MNRs are collectively designated for basking shark 
Cetorhinus maximus, common skate Dipturus batis, European eel 
Anguilla anguialla, flame shell Limaria hians, horse mussel, ocean 
quahog, sandeel, and spiny lobster Palinurus elephas 
(Designation of MNR Guidance Notes, undated).  


 


Under Section 33 of the Isle of Man Wildlife Act (1990), the 
following fish and shellfish features cannot be removed or 
damaged in any of the Isle of Man MNRs: European eel (except 
by catch and release), flame shell, horse mussel, ocean quahog, 
spiny lobster Palinurus elephas, king scallop Pecten maximus, 
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Designated Site Minimum Distance 
to Eni 
Development Area 
(km)  


Site Description and Qualifying Features Relevant to Fish 
and Shellfish 


and queen scallop Aequipecten opercularis (Manx Marine Nature 
Reserves Byelaws, 2018). 


River Derwent 
and 
Bassenthwaite 
Lake SAC 


87.43 The River Derwent and Bassenthwaite Lake SAC is an inland 
body of water and river of approximately 18 km2.  


 


Relevant Qualifying Features: Annex II sea lamprey, river 
lamprey, and Atlantic salmon are present as primary reasons for 
site designation (JNCC, 2023i). 


River Ehen SAC 91.14 The River Ehen SAC supports England’s largest population of 
Freshwater pearl mussel, which is listed on the IUCN Red List as 
‘critically endangered’ in Europe. Atlantic salmon are also present 
and are involved in the complicated life histories of freshwater 
pearl mussel (Natural England, 2022).  


 


Relevant Qualifying Features: Annex II Freshwater pearl mussel 
are a primary reason for site selection, and Annex II Atlantic 
salmon are present but not a primary reason for site designation 
(JNCC, 2023h).  


Allonby Bay MCZ 116.32 The Allonby Bay MCZ is an inshore site on the English side of the 
Solway Firth, covering approximately 40 km2.  


 


Relevant Qualifying Features: blue mussel beds (DEFRA, 
2016).  


River Teifi/ Afon 
Teifi SAC 


119.81 The Teifi is a predominantly mesotrophic river in mid Wales.  


 


Relevant Qualifying Features: Annex II Atlantic salmon and river 
lamprey are a primary reason for site designation, and Annex II 
sea lamprey are present as a qualifying feature but not a primary 
reason for site designation (JNCC, 2023r) 


Cardigan Bay 
SAC/Bae 
Ceredigion SAC 


122.76 Cardigan Bay SAC is located between Pembrokeshire and 
Ceredigion, extending 20 km from the coast, and protecting an 
area of the sea greater than 1,000 km2. 


 


Relevant Qualifying Features: Annex II sea lamprey and river 
lamprey are present as a qualifying feature but not a primary 
reason for site designation (JNCC, 2023e). 


Solway Firth SAC 123.85 Solway Firth SAC is a large, shallow, and complex estuary with a 
diverse mix of intertidal habitats (tidal rivers, estuaries, mud flats, 
sand flats, lagoons, salt marshes and salt steppes) (JNCC, 2023f). 


 


Relevant Qualifying Features: Annex II sea lamprey and river 
lamprey are a primary reason for site selection (JNCC, 2023f). 


Solway Firth 
MCZ 


131.87 The Solway Firth MCZ is an inshore site of approximately 45 km2.  
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Designated Site Minimum Distance 
to Eni 
Development Area 
(km)  


Site Description and Qualifying Features Relevant to Fish 
and Shellfish 


Relevant Qualifying Features: Smelt is a protected feature 
within the MCZ, which provides critical habitat for feeding and 
post-larval development (DEFRA, 2019c). 


Slaney River 
Valley SAC 


198.26 The Slaney River Valley SAC overlaps Raven Point Nature 
Reserve SAC, The Raven SPA and Wexford Harbour and Slobs 
SPA (NPWS, 2011). 


 


Relevant Qualifying Features: The Slaney River Valley SAC is 
designated in part for Annex II freshwater pearl mussel, sea 
lamprey, river lamprey, Atlantic salmon, and twaite shad Alosa 
fallax (NPWS, 2011a). 
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Figure 3.2: Designated Sites With Relevant Fish And Shellfish Qualifying Features Within The Regional Fish And Shellfish Ecology Study Area
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3.3.1.2 Fish assemblages 


Fish present within the regional fish and shellfish ecology study area include demersal, pelagic, and 


diadromous species. This includes numerous species of both bony (teleost) and cartilaginous (elasmobranch) 


fish, as well as the jawless lampreys (agnatha). 


Pelagic fish are defined as shoals swimming in mid-levels of the water, typically making extensive seasonal 


movements or migrations between sea area. Demersal species can be further divided into benthic fish and 


benthopelagic fish; with benthic fish tending to live on or in the seabed and benthopelagic fish swimming or 


floating close to the seabed.  


Pelagic fish species found in the regional fish and shellfish ecology study area include herring and mackerel 


Scomber scombrus, while demersal fish species include anglerfish Lophius piscatorius, brill Scophthalmus 


rhombus, cod Gadus morhua, common goby Pomatoschistus microps, haddock Melanogrammus aeglefinus, 


lemon sole Microstomus kitt, ling Molva, plaice Pleuronectes platessa, sand goby Pomatoschistus minutus, 


sandeels, turbot Scophthalmus maximus, sole Solea solea, solenette Buglossidium leteum and whiting 


Merlangius merlangus (CMACS, 2010).  


Diadromous species are those which migrate between freshwater and seawater habitats in order to complete 


their life cycle. The term ‘diadromous’ encompasses species which live in seawater as adults and migrate to 


freshwater to spawn (anadromous) and those which live in freshwater as adults and migrate to seawater to 


spawn (catadromous). Diadromous fish species include Atlantic salmon, European eel, river lamprey, sea 


lamprey, sea trout Salmo trutta, smelt, and allis shad Alosa, and twaite shad (Lockwood, 2005; CMACS, 2010). 


Elasmobranchs have a skeleton made of cartilage. They include the pelagic basking shark and demersal 


species such as blonde ray Raja brachyura, common smoothhound Mustelus mustelus, cuckoo ray Raja 


naevus, lesser spotted dogfish Scyliorhinus canicula, nursehound Scyliorhinus stellaris, spotted ray Raja 


montagui, spurdog Squalus acanthias, thornback ray Raja clavata, and tope shark Galeorhinus galeus 


(CMACS, 2010, 2011; Centrica Energy and DONG Energy, 2012; Celtic Array Ltd, 2013). 


Fish communities within the eastern Irish Sea and more specifically, Liverpool Bay, were recorded as being 


dominated by pelagic, demersal and cartilaginous species including plaice, brill, cod, turbot, whiting, haddock 


and anglerfish, thornback ray, cuckoo ray, and spurdog (Eni UK, 2019).  


Fishery trawl surveys conducted in Liverpool Bay were undertaken by Cefas from 1992-2004. Findings from 


these surveys illustrated that more than 100 fish species were recorded throughout the Irish Sea, while less 


than 70 species were enumerated in Liverpool Bay (Parker-Humphreys, 2004). The regional fish and shellfish 


ecology study area (and therefore the Eni Development Area) is located within the Celtic Seas ecoregion, as 


defined by ICES. Pelagic midwater trawl fisheries for blue whiting Micromesistius poutassou, boarfish Capros 


aper, herring, horse mackerel Trachurus, mackerel and sprat Sprattus account for the highest catches (by 


weight) in the Celtic Seas ecoregion (ICES, 2022). The largest demersal fishery in the ecoregion targets 


European hake Merluccius along the shelf edge, and there are also large mixed bottom-trawl fisheries which 


target benthic species, such as Norway lobster, and gadoids (e.g. cod, haddock, ling, whiting) (ICES, 2022). 


Further information on commercial fisheries within the Eni Development Area is presented in volume 3, 


appendix M.  


European seabass Dicentrarchus labrax and grey mullet Muglidae spp. are seasonally abundant in inshore 


waters, with abundance decreasing further north, away from the Eni Development Area (Department of Energy 


and Climate Change (DECC), 2016). Fisheries targeted European seabass have been found to predominantly 


be comprised of female individuals, illustrating a potential localised spawning area in proximity to the Eni 


Development Area (Moore et al., 2020). 


Many of the fish species mentioned are important prey species (i.e. ‘forage fish’) for a range of higher 


predators, such as marine mammals and seabirds. Forage fish are typically small schooling fish and are 


important ecologically as they provide the main pathway for energy to flow from the plankton to higher tropic 


levels (van der Kooij et al., 2021). Important forage fish species within Welsh waters include herring, sprat, 
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European anchovy Engraulis encrasicolus, European sardine Sardina pilchardus, sandeels, horse mackerel, 


garfish Belone belone, poor cod Trisopterus minutus, and juvenile cod and whiting (van der Kooij et al., 2021). 


The results of site-specific surveys undertaken for other developments in the regional fish and shellfish study 


area provide further characterisation of the fish and shellfish ecology baseline. A summary of these is 


presented in Table 3.5. Some projects, such as the Burbo Bank Extension, Rhyl Flats OWF, and North Hoyle 


OWF are in very close proximity to the Eni Development Area (<5 km) (Table 3.5; Figure 2.6). Similarly, the 


Gwynt y Môr OWF and Awel y Môr OWF overlap with the Eni Development Area, (Table 3.5; Figure 2.6). 


Despite the age of many of the studies outlined in Table 3.5, regional long-term survey data from the IBTS has 


indicated consistent fish assemblages over the last decade, showing a high level of agreement with the 


snapshot assemblages reported within the listed project-specific pre-construction and post-construction 


monitoring surveys extending to over 20 years ago (ICES, 2023). Dominant species captured within the IBTS 


programme between 2012 and 2022 include plaice, lesser-spotted dogfish, whiting, herring, dab (Limanda 


limanda), common dragonet (Callionymus lyra), thornback ray, Norway lobster, haddock and grey gurnard 


(Eutrigla gurnardus) (ICES, 2023). 


 


Table 3.5: Summary Of Fish Species Recorded During Site-Specific Surveys For Projects Within The 
Regional Fish And Shellfish Ecology Study Area And The Eni Development Area 


Project Minimum Distance 
to Eni Development 
Area (km) 


Survey 
Year(s) 


Key Fish Species 
Recorded 


Reference  


Awel y Môr Offshore 
Wind Farm Commercial 
Fisheries Baseline Report 


0.00 2005 to 
2018 


Whiting, haddock, lesser 
spotted dogfish, plaice, 
and herring dominated 
landings.  


MacNab and 
Nimmo, 2021 


2013 Adult and Juvenile 
Fish and Epibenthic Post-
construction Survey for 
Ormonde OWF 


42.95 2013 Plaice, dab Limanda, 
and whiting were the 
most common species 
recorded in otter trawls. 
Dab, solenette, and 
plaice were the most 
common in the beam 
trawls. Elasmobranchs 
included lesser spotted 
dogfish, thornback ray, 
common smoothhound, 
and blonde ray.  


Brown and May 
Marine Ltd. 
2013a 


2012 Adult and Juvenile 
Fish and Epibenthic Post-
construction Survey for 
Ormonde OWF 


42.95 2012 Solenette, dab, and 
gobies were the most 
common species 
recorded in the other 
trawls, while plaice, dab, 
and lesser spotted 
dogfish were the most 
common species in the 
otter trawls. 
Elasmobranchs 
included: blonde ray, 
common smoothhound, 
nursehound, spotted ray, 
spurdog, thornback ray, 
and tope.  


Brown and May 
Marine. 2012a 
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Project Minimum Distance 
to Eni Development 
Area (km) 


Survey 
Year(s) 


Key Fish Species 
Recorded 


Reference  


Walney OWF 36.69 2013 Plaice, dab, solenette, 
and lesser spotted 
dogfish were the most 
abundant species. Sea 
trout was also recorded. 


Brown and May 
Marine Ltd. 
2013b 


West of Duddon Sands 
OWF 


29.1 2012 Brown and May 
Marine Ltd. 
2012b 


Burbo Bank Extension 
Adult and Juvenile Fish 
Characterisation Surveys 


0.55 2011 Dab, flounder Platichthys 
flesus, herring, plaice, 
sprat, and whiting. 
Thornback ray and 
lesser spotted dogfish 
were also present. 


DONG Energy, 
2013a 


Celtic Array Round 3 Irish 
Sea Zone, Rhiannon 
Wind Farm Limited, EIA 
Scoping Report 


25.31 2010 and 
2011 


Poor cod and thickback 
sole Microchirus 
variegatus were the 
most abundant species 
in autumn and spring, 
respectively. 
Elasmobranchs were 
also recorded: lesser 
spotted dogfish, spotted 
ray, cuckoo ray, 
nursehound, thornback 
ray, blonde ray, and 
common smoothhound.  


Centrica Energy 
and DONG 
Energy, 2012 


Pre-construction 
monitoring at the Gwynt y 
Môr OWF 


0.00 2010 Plaice, dab, sand goby, 
solenette, and lesser 
spotted dogfish were the 
most abundant species. 
Other elasmobranchs, 
such as lesser spotted 
dogfish, thornback ray, 
and blonde ray were 
also recorded.  


CMACS, 2011 


Post-Construction Beam 
Trawl Surveys at Burbo 
Bank OWF 


10.67 2009 Most common species 
were solenette, dab, 
lesser weaver fish 
Echiichthys vipera, and 
sand goby. 
Elasmobranchs recorded 
were thornback ray and 
lesser spotted dogfish. 


SeaScape, 2011 


Post-Construction Beam 
Trawl Surveys at Burbo 
Bank OWF 


10.67 2007 Most common species 
were solenette, dab, 
whiting, plaice, sole, 
lemon sole, and 
flounder. Elasmobranchs 
recorded were thornback 
ray and lesser spotted 
dogfish.  


SeaScape, 2008 
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Project Minimum Distance 
to Eni Development 
Area (km) 


Survey 
Year(s) 


Key Fish Species 
Recorded 


Reference  


Pre-Construction Beam 
Trawl Surveys at Burbo 
Bank OWF 


10.67 2006 22 species recorded, 
with dab being the most 
abundant, plaice, 
solenettte, flounder, and 
sole. Three species of 
elasmobranchs 
(thornback ray, lesser 
spotted dogfish, and 
common smoothhound) 
and one individual sea 
trout were also recorded. 


CMACS, 2006 


Ryhl Flats OFW 2.96 2006 Dominated by sand goby 
and solenette, whilst dab 
and plaice were the most 
common commercial 
species recorded. 


Marine Data 
Exchange, 2021 


Benthic Ecology 
Characterisation for 
Gwynt y Môr OWF 


0.00 2003 and 
2004 


Dominated by demersal 
species, such as dab, 
dragonet Callionmyus 
lyra, poor cod, sand 
goby, scaldfish 
Arnoglossus laterna, 
solenette, and sand 
goby.  


 


CMACS, 2005b 


Post-construction 
monitoring at North Hoyle 
OWF 


3.85 2002 – 
2004 


Plaice, dab, sole, and 
dragonet. No change in 
species composition 
following the 
construction of the OWF 
was recorded.  


May, 2005 


 


3.3.1.3 Elasmobranchs  


Elasmobranchs are a group of cartilaginous fish species that include sharks, skates, and rays. Elasmobranchs 


likely to be present within the regional fish and shellfish ecology study area are: basking shark, blonde ray, 


common smoothhound, cuckoo ray, lesser spotted dogfish, nursehound, thornback ray, tope shark, spotted 


ray, and spurdog (CMACS, 2010, 2011; Centrica Energy and DONG Energy, 2012; Celtic Array Ltd, 2014b). 


Basking shark  


Basking sharks are a cosmopolitan species and are protected under several international conventions and UK 


laws. They are listed as a Prohibited Species under the Common Fisheries Policy (CFP), under Annex II of 


the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), and under 


Appendix I and II of the Bonn Convention on the Conservation of Migratory Species of Wild Animals. They are 


listed as a Species of Principal Importance (SPI) under the UK Post-2010 Biodiversity Framework. They are 


also listed as ‘endangered’ on the IUCN Red List (Rigby, et al., 2021) and on the OSPAR list of threatened 


and declining species within OSPAR Region III (Celtic Seas). Finally, they are protected in UK waters under 


the Wildlife and Countryside Act 1981.  







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | ENVIRONMENTAL STATEMENT 


 


Marine Biodiversity Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 80 


Basking sharks have been recorded migrating through the Irish Sea, predominantly near the Isle of Man, 


approximately 91.6 km north-west of the Eni Development Area (NBN Atlas, 2021; Dolton et al., 2020). 


Satellite-tracked individuals have shown that basking sharks typically migrate north to south through the Irish 


Sea and therefore have the potential to be found within the regional fish and shellfish ecology study area 


(Dolton et al., 2020). Northerly movements have been exhibited by the species in the early summer months, 


while southerly movements have been found to take place during late summer and autumn (Sims, 2008; 


Wilding et al., 2020). One basking shark was observed in the summer of 2016 in the west of the regional fish 


and shellfish study area during the ObSERVE aerial surveys (Rogan et al., 2018).  


To date, there have been sporadic recordings of basking shark within the Eni Development Area from the Dee 


Estuary and off the coast of Southport reported by the Marine Conservation Society during surveys between 


1987 to 2016 (NBN Atlas, 2021). 


Blonde ray 


Despite its name, the blonde ray is a species of skate distributed all around the UK which typically favours 


sand and sand-rock substrates (Fishbase, 2023d; Wildlife Trusts, 2023a). Within the regional fish and shellfish 


ecology study area, blonde ray has been recorded in site-specific surveys for the Rhiannon, Gwynt y Môr, and 


Ormonde OWFs (Brown and May Marine, 2012a; 2013a; Centrica Energy and DONG Energy, 2012; CMACS, 


2011) (Table 3.5). Blonde ray has been recorded annually within the offshore region of the Eni Development 


Area, during Agri-Food and Biosciences Institute Marine Surveys between 2012 to 2019 (NBN Atlas, 2021).  


Common smoothhound 


The common smoothhound is found on the continental shelves and uppermost slopes in the eastern Atlantic. 


They are present from the intertidal zone to depths of at least 350 m (Fishbase, 2023e).  


While there are no records of common smoothhound within the Eni Development Area recorded on the NBN 


Atlas, multiple sources from the grey literature report that this species is present along the north Wales 


coastline, thus either overlapping with the Eni Development Area, or in reasonably close proximity (Fishing in 


Wales, 2023; Go Angling, 2023; Turners Tackle, 2023). Within the regional fish and shellfish ecology study 


area, common smoothhound has been recorded in site-specific surveys for the Burbo Bank, Rhiannon, and 


Ormonde OWFs (CMACS, 2006; Brown and May Marine, 2012a; 2013a; Centrica Energy and DONG Energy, 


2012) (Table 3.5). 


Cuckoo ray 


The cuckoo ray is a species of skate found in warmer waters of the north-east Atlantic and Mediterranean Sea. 


The UK typically represents the northern limit of this species’ range (Wildlife Trusts, 2023b). 


Within the regional fish and shellfish ecology study area, cuckoo ray has been recorded in site-specific surveys 


for the Rhiannon OWF (Centrica Energy and DONG Energy, 2012) (Table 3.5). To date, there are no records 


of cuckoo ray within the Eni Development Area on the NBN Atlas, however there is a concentration of this 


species within the Celtic Sea and off the coast of Wales (The Shark Trust, 2020). There are various verified 


and unverified records of this species along the coastal sections of the Eni Development Area, with up to nine 


verified and 17 unverified records within the mouth of the Dee Estuary (The Shark Trust, 2020). 


Lesser spotted dogfish 


The lesser spotted dogfish is the most common dogfish in European waters and is widely distributed. It is also 


the most common shark in UK waters (Wildlife Trusts, 2023c). They are found on sandy, coralline, algal, 


muddy, or gravel bottoms, mainly between 10 m  and 100 m deep in the north-east Atlantic (Fishbase, 2023f).  


Within the regional fish and shellfish ecology study area, lesser spotted dogfish has been recorded in site-


specific surveys for the Burbo Bank, Burbo Bank Extension, Gwynt y Môr, Ormonde, Rhiannon, Walney, and 


West of Duddon Sands OWFs (CMACS, 2006; 2011; SeaScape, 2008; 2011; Brown and May Marine, 2012a; 


2012b; Centrica Energy and DONG Energy, 2012; Brown and May Marine Ltd., 2013a; 2013b; DONG Energy, 
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2013a) (Table 3.5). Lesser spotted dogfish have been recorded by Merseyside BioBank within the coastal 


sections of the Eni Development Area from 2005 to 2019 (NBN Atlas, 2021).  


Nursehound 


The nursehound is a small shark distributed around the north-east Atlantic in water between 1 m to 125 m. 


They typically inhabit rough, rocky, coralline and algal-covered substrates (Fishbase, 2023g). The species is 


listed as ‘vulnerable’ on the IUCN Red List (Finucci, et al., 2021). 


Within the regional fish and shellfish ecology study area, nursehound have been recorded in site-specific 


surveys for the Ormonde and Rhiannon OWFs (Brown and May Marine Ltd. 2012a; Centrica Energy and 


DONG Energy, 2012) (Table 3.5). Within the Eni Development Area, there have been two recordings of this 


species collected on Agri-Food and Biosciences Institute Marine Surveys in 2013 and 2014, with further 


recordings throughout Liverpool Bay and the eastern Irish Sea (NBN Atlas, 2021) 


Thornback ray 


The Thornback ray is a medium sized skate widely distributed throughout UK and Irish waters at depths 


between 10 m and 300 m. It is found on a wide variety of seabed types from mud, sand, shingle, and gravel 


(Fishbase, 2023h). It is listed on the OSPAR list of threatened and declining species, but not within OSPAR 


Region III (Celtic Seas) which encompasses the regional fish and shellfish study area.  


Within the regional fish and shellfish ecology study area, thornback ray has been recorded in site-specific 


surveys for the Burbo Bank, Burbo Bank Extension, Gwynt y Môr, Ormonde, and Rhiannon OWFs (CMACS, 


2006; 2011; SeaScape, 2008; 2011; Brown and May Marine, 2012a; Centrica Energy and DONG Energy, 


2012; Brown and May Marine Ltd., 2013a; DONG Energy, 2013a) (Table 3.5).  


The Eni Development Area overlaps with an area identified by Ellis et al. (2012) as being low intensity nursery 


grounds for this species (further information is provided below, and in Table 3.9 and Figure 3.8). Thornback 


ray has also been recorded annually within the offshore region of the Eni Development Area during Agri-Food 


and Biosciences Institute Marine Surveys between 2009 to 2019 (NBN Atlas, 2021). This species has also 


been recorded in the coastal region of the Eni Development Area (just south of Southport) between 2009 and 


2019 during various surveys conducted by Merseyside BioBank, The Environment Agency, and the National 


Trust (NBN Atlas, 2021).  


Tope shark  


Tope sharks are distributed worldwide in temperate waters from near shore to depths of 550 m (Fishbase, 


2023i). The species is listed as ‘critically endangered’ on the IUCN Red List (Walker, et al., 2020), and as a 


SPI. 


The Eni Development Area overlaps with an area identified by Ellis et al. (2012) as being low intensity nursery 


ground for this species (further information is provided below, and in Table 3.9 and Figure 3.8). While there 


are no records of this species within the Eni Development Area itself, tope shark have been regularly recorded 


elsewhere in Liverpool Bay (such as around the Isle of Man) during various surveys (NBN Atlas, 2021). Within 


the regional fish and shellfish ecology study area, tope sharks have been recorded in site-specific surveys for 


the Ormonde OWF (Brown and May Marine, 2012a) (Table 3.5). 


Spotted ray 


Spotted rays are distributed mainly along the continental shelf in the north-east Atlantic in waters between 


eight and 283 m. As with the blonde, cuckoo and thornback rays, the spotted ray is also a species of skate. 


They are one of the smallest sate species and tend to prefer habitats with sand or mud, with juveniles occurring 


on sandy sediments close to shore and adults utilizing coarser habitats, further offshore (Fishbase, 2023c). 


The population of spotted ray is stable throughout its range, despite being commonly landed in fisheries. The 


spotted ray is listed on the OSPAR list of threatened and declining species within OSPAR Region III (Celtic 


Seas).  
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The Eni Development Area overlaps with an area identified by Ellis et al. (2012) as being low intensity nursery 


grounds for this species (further information is provided below, and in Table 3.9 and Figure 3.7). Within the 


regional fish and shellfish ecology study area, spotted rays have been recorded in site-specific surveys for the 


Ormonde and Rhiannon OWFs (Brown and May Marine Ltd., 2012a; Centrica Energy and DONG Energy, 


2012) (Table 3.5). The spotted ray has been recorded in the offshore region of the Eni Development Area, 


during Agri-Food and Biosciences Institute Marine Surveys between 2011 to 2019 (NBN Atlas, 2021).  


Spurdog 


The spurdog or spiny dogfish has a wide distribution throughout Europe and is typically found in waters 


between10 m to 200 m depth (Fishbase, 2023j). The species is listed as ‘vulnerable’ on the IUCN Red List 


(Fordham, et al., 2016), is listed as a SPI, and on the OSPAR list of threatened and declining species within 


OSPAR Region III (Celtic Seas). 


The west of the Eni Development Area overlaps with an area identified by Ellis et al. (2012) as being high 


intensity nursery ground for this species (further information is provided below, in Table 3.9 and Figure 3.7). 


Within the regional fish and shellfish ecology study area, spurdogs have been recorded in site-specific surveys 


for the Ormonde OWF (Brown and May Marine Ltd., 2012a; Centrica Energy) (Table 3.5). Further, there have 


been no recordings of this species within the Eni Development Area, however there are numerous and 


concentrated recordings in the western Irish Sea (NBN Atlas, 2021).  


3.3.1.4 Diadromous fish  


As stated above, there are a range of diadromous species potentially present in the regional fish and shellfish 


ecology study area: Atlantic salmon, sea trout, river lamprey, sea lamprey, smelt, European eel, allis shad, 


and twaite shad (Lockwood, 2005; CMACS, 2010). These species migrate to and from rivers in order to 


complete their life cycles and there is, therefore, the potential for these species to migrate to and from rivers 


in the vicinity of the Eni Development Area during certain periods of the year. The ES will assess whether a 


disruption to migration would occur due to the construction, operation and maintenance, and decommissioning 


of the Proposed Development. Therefore, the timing of different species’ migration will be an important element 


of the baseline characterisation and has been compiled through a review of desktop data sources (Maitland 


and Hatton-Ellis, 2003; Malcolm et al., 2010, 2015; Gardiner et al., 2018; ABPMer, 2019; NatureScot, 2023b, 


2023c) (Table 3.6). 


Atlantic salmon 


Atlantic salmon are widely distributed around the UK and Ireland and are recognised as an Annex II species 


under the EU Habitats Directive. They are also listed as a SPI and on the OSPAR list of threatened and 


declining species within OSPAR Region III (Celtic Sea). Their juvenile life stages typically lasts between one 


to four years before they migrate to sea. They undergo a metamorphosis involving morphological, biochemical, 


physiological and behavioural changes that preadapt them for life within the marine environment (Hoar, 1988; 


Høgasen, 1998; Thorpe et al., 1998; Finstad and Jonsson, 2001). Atlantic salmon are referred to as ‘post-


smolts’ between their migration to sea until the spring of the following year. After one winter at sea, they are 


then referred to as ‘grilse’, and individuals that spend one to three years at sea before returning in  spring are 


known as ‘spring salmon’ (Davies et al., 2004). The length of time spent at sea varies from one to five years 


(Klemetsen et al., 2003). Adults spend the majority of their lives at sea, where they grow rapidly and only return 


to rivers to spawn (NatureScot, 2023a). Armed with an acute sense of smell, most adults navigate back to their 


natal rivers in order to spawn (Dipper, 2001; Lockwood, 2005). The length of time an Atlantic salmon spends 


in the sea varies from one to five years. 


There is currently limited information on the movements of salmon during their migration at sea. They are 


believed to school and move to feeding grounds in deeper water. Upstream migrations can occur all year, 


however there is a peak in late summer and autumn (Malcolm et al., 2010, 2015, ABPMer, 2019). 
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Atlantic salmon share a complex obligate host-dependant relationship with the freshwater pearl mussel 


(Taeubert and Geist, 2017; Taskinen and Salonen, 2022), which is described in further detail in the shellfish 


section below.  


Atlantic salmon have been recorded in the estuaries of rivers along the mainland UK within the regional fish 


and shellfish study area and the Eni Development Area (NBN Atlas, 2021). Further, Atlantic salmon are listed 


as qualifying interest features of various designated sites within the regional fish and shellfish ecology study 


area, such as the River Dee and Bala Lake/Afon Dyfrdwy a Llyn Tegid SAC, and Afon Gwyrfai a Llyn Cwellyn 


SAC (Table 3.4). 


Sea trout 


Sea trout is an Annex II species under the EU Habitats Directive, as a SPI and is on the OSPAR list of 


threatened and declining species within OSPAR Region III (Celtic Seas). Sea trout has a similar ecology to 


Atlantic salmon but are smaller in size. Further, sea trout has a much wider distribution and remain within 


nearshore waters rather than undertaking extensive offshore migration (Celtic Sea Trout Project, 2016; DECC, 


2009a). The spawning season lasts from October to January, with the eggs deposited in redds (small 


deviations in the riverbed, cut by the female in the river gravel).  


As with Atlantic salmon, sea trout share a complex obligate host-dependant relationship with the freshwater 


pearl mussel (Taeubert and Geist, 2017; Taskinen and Salonen, 2022), which is described further below.  


Sea trout were recorded in the regional fish and shellfish study area during surveys carried out in 2012 and 


2013 for the West of Deddon Sands OWF and the Walney OWF (Brown and May Marine Ltd, 2012b, 2013b) 


(Table 3.5). These surveys were conducted a minimum of 29.1 km and 36.69 km away from the Eni 


Development Area (Table 3.5). They were also recorded in pre-construction beam trawl surveys undertaken 


for Burbo Bank OWF in 2006 (a minimum of 10.67 km from the Eni Development Area) (CMACS, 2006). On 


the NBN Atlas, they have also been recorded in the estuaries of rivers along the mainland UK within the 


regional fish and shellfish study area and in proximity to the Eni Development Area (NBN Atlas, 2021).  


Sea lamprey 


The sea lamprey is distributed throughout UK and Irish waters and has been designated as an EU Habitats 


Directive Annex II species, and is listed as an SPI and on the OSPAR list of threatened and declining species 


within OSPAR Region III (Celtic Seas). 


Spawning occurs between May and July, with the eggs deposited in redds. Upon hatching, lamprey larvae 


(ammocoetes) will often bury themselves in gravel, silt or sand, to evade predators (NatureScot, 2023b). The 


metamorphosis from an ammocoete to an adult can take between four weeks to four months. After up to five 


years in freshwater, sea lamprey progressively make their way to the open sea to mature (Maitland, 2003). 


The behaviour of this species at sea, including feeding ecology, is still misunderstood, and duration of the 


marine phase and habitat use are still subjects of debate (Quintella et al., 2021; OSPAR, 2022).  


Within the NBN Atlas, sea lamprey have been recorded sporadically in the estuaries of rivers along the 


mainland UK within the regional fish and shellfish study area, such as the Dee Estuary (NBN Atlas, 2021). It 


should be noted that these records date between the 1960s to the 1980s, and are now likely to be dated. 


Further, sea lamprey are listed as qualifying interest features of various designated sites within the regional 


fish and shellfish ecology study area (see Table 3.4), including the Dee Estuary/Aber Dyfrdwy SAC which 


overlaps with the Eni Development Area (Figure 3.2).  


River lamprey 


The river lamprey is distributed throughout UK and Irish waters and the western reaches of Europe and has 


been designated as an Annex II species under the EU Habitats Directive and as a SPI. River lamprey and sea 


lamprey share a similar life cycle; however, the river lamprey is smaller (Maitland, 2003). In either autumn or 


spring, river lamprey migrate upstream from nearshore feeding grounds (marine or brackish water) into 


freshwater to spawn. Spawning occurs in April and May on pebble and gravel substrates (NatureScot, 2023b). 
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River lampreys migrate to nearshore coastal or estuarine waters after four to five years in freshwater; however, 


some populations are freshwater resident and do not undertake this migration to the marine environment (Kelly 


and King, 2001).  


River lamprey have been recorded in the estuaries of rivers within Liverpool Bay, in the vicinity of the Eni 


Development Area, such as the Dee Estuary (NBN Atlas, 2021). However, unlike the sea lamprey, river 


lampreys do not migrate to the open sea but remain close to their estuaries. River lamprey are listed as 


qualifying interest features of various designated sites within the regional fish and shellfish ecology study area 


(Table 3.4), including the Dee Estuary/Aber Dyfrdwy SAC, which overlaps with the Eni Development Area 


(Figure 3.2). 


European eel 


European eels have a complex and poorly understood life history, entering two stages of metamorphosis. The 


current range of the species encompasses almost the entire seaboard of Europe, from the Arctic Circle to 


North Africa, and is regarded as a single stock population (ICES, 2009; Malcolm et al., 2010). They spawn in 


the Sargasso Sea (a gyre in the North Atlantic, just east of Bermuda), after which larval eels (leptocephali) 


cross the Atlantic Ocean towards the continental shelf. During this stage they metamorphose into a transparent 


post-larval ‘glass eel’. Some individuals will remain at sea, while others (elvers) ascend rivers and move 


between marine, estuarine and freshwater environments. They develop pigmentation and are referred to as 


‘yellow eels’ during this phase of their life cycle. Estimates of the length of the yellow eel stage are varied in 


the literature, from three to 60 years before they enter a final metamorphosis into ‘silver eels’ and return to the 


Sargasso Sea to spawn (Malcolm et al., 2010, Fishbase, 2023a, Wildfowl and Wetlands Trust, 2023).  


There is very little information available on the migratory routes undertaken by European eels. They have been 


found throughout the water column (up to 1,000 m deep; Antunes and Tesch, 1997a, 1997b) and can vary 


with the time of day and state of tide throughout their life cycle (Cresci et al., 2017, 2019, 2020). For example, 


larvae exhibit diel vertical migration and are found between 100 m and 150 m during the day and 50 m and 


100 m during the night (Castonguay and McCleave, 1987). Upon reaching the European continental slope, 


they are found between 300 m and 600 m during the day and 35 m and 100 m during the night (Tesch, 1980). 


This diel vertical migration continues throughout the metamorphosis phase, with glass eels showing similar 


vertical distributions, influenced by light and tides, in coastal water (Creutzberg, 1961, Bardonnet et al., 2005). 


Diel vertical migration has also been observed in the silver eel life stage, with a mean swimming depth of 


344 m during the day and 196 m during the night (Tesch, 1989). 


European eels are widely distributed throughout UK and Irish waters; however, recruitment has declined since 


the early 1980’s and the eel has now been designated as a SPI, an Annex II species, and is on the OSPAR 


list of threatened and declining species in OSPAR Region III (Celtic Seas). Furthermore, European eel has a 


European Union Management Plan, and is protected within England and Wales under the Eels (England and 


Wales) Regulations 2009.  


Within the Eni Development Area, European eels have been recorded within the Dee Estuary in 1967, 1982, 


and 2018 (NBN Atlas, 2021).  


Smelt 


Smelt, also referred to as ‘sparling’ occur in coastal waters and estuaries of Western Europe, as far south as 


Spain. Smelt are listed as a SPI are not in Annex II of the Habitats Directive. They migrate into large, clean 


rivers in order to spawn (NatureScot, 2023c), usually in the upper tidal reaches with some saline influence. 


They move upstream at high spring tides between February to April, where they spawn on gravel, cobbles, 


boulders, and vegetation. They produce between 8,000 to 50,000 eggs, which adhere to the substrate and 


hatch within three to five weeks (Fishbase, 2023b). Most adults will die after spawning; however, some will 


survive to spawn in the following year (NatureScot, 2023c).  


Smelt have been recorded in the estuaries of rivers along the mainland UK within the regional fish and shellfish 


study area and the Eni Development Area (NBN Atlas, 2021). Furthermore, smelt are listed as qualifying 
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interest features of various designated sites in proximity to the Eni Development Area, such as the Ribble 


Estuary MCZ, Wyre-Lune MCZ, and Solway Firth MCZ located 9.58 km, 21.45 km, and 131.87 km away, 


respectively (Table 3.4). 


Allis and twaite shad 


Allis and twaite shad are both part of the herring family (Clupeidae) and are the only clupeids found in 


freshwater in the UK (Maitland and Hatton-Ellis, 2003). Both species are listed as Annex II species under the 


EU Habitats Directive and are listed as SPIs. Allis shad are on the OSPAR list of threatened and declining 


species within OSPAR Region III (Celtic Sea). They are mainly coastal and pelagic in habit, though their 


movements at sea are poorly understood (Maitland and Hatton-Ellis, 2003). 


Mature shad that have spent most of their lives at sea stop feeding before moving into estuaries. Males will 


typically migrate upstream first, followed by females one or two weeks later. Spawning takes place in 


freshwater pools, with almost all adult allis shad dying afterwards (Maitland and Hatton-Ellis, 2003), however 


twaite shad may spawn several times in their lives (Aprahamian, 1982). The eggs are laid in gravelly, shallow 


water and hatch four to eight days later (Hass, 1965). The fry are around 10 mm when hatched, but grow 


rapidly and the majority will have descended into the sea by the end of their first year (Maitland and Hatton-


Ellis, 2003).  


There is limited information on the distribution of these species within the regional fish and shellfish ecology 


study area are no records of either species within Liverpool Bay or any rivers or estuaries flowing into it (NBN 


Atlas, 2021). Therefore, these species are less likely to occur within the Eni Development Area than the other 


diadromous species presented above. The Slaney River Valley SAC is designated for twaite shad, however 


this is located almost 200 km away from the Eni Development Area (Table 3.4). 


 


Table 3.6: Key Life History Parameters For Diadromous Fish Species With The Potential To Be Within 
The Eni Development Area 


Common 
name 


Species Timing of 
Downstream 
Migration 


Timing Spent 
at Sea Before 
First Return 


Timing of 
Upstream 
Migration 


Reference 


Allis and 
twaite shad 


Alosa Autumn (juveniles) 


 


2 years spent 
in estuaries 
and marine 
areas do not 
return to fresh 
water until they 
are sexually 
mature. 


April to June (to 
spawn in 
freshwater) 


Maitland and 
Hatton-Ellis, 
2003, ABPMer, 
2019 


Atlantic 
salmon 


Salmo salar April to June 1 to 4 years All year, with a 
peak in late 
summer and 
autumn 


Malcolm et al., 
2010, 2015, 
ABPMer, 2019 


European eel Anguilla June to November May not return 
to freshwater, 
many do not 


Varies spatially 
with limited 
information 
available for 
Liverpool Bay. 
However, in 
Scotland, they 
typically arrive in 
coastal waters in 
December and 


Malcolm et al., 
2010 
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Common 
name 


Species Timing of 
Downstream 
Migration 


Timing Spent 
at Sea Before 
First Return 


Timing of 
Upstream 
Migration 


Reference 


may migrate 
upstream until 
June 


River lamprey Lampetra 
fluviatilis 


From late autumn 
onwards (to feed in 
estuaries)  


Spends 1 to 2 
years in 
estuaries 


Winter and spring, 
when 
temperatures are 
<10o 


NatureScot, 
2023b, ABPMer, 
2019 


Sea lamprey Petromyzon 
marinus 


From late autumn 
onwards (to open 
sea) (timing varies 
between rivers) 


18 to 24 
months 


April to May (to 
spawn in May to 
June) 


NatureScot, 
2023b, ABPMer, 
2019 


Sea trout S. trutta Spring 2 or more April to June Malcolm et al., 
2010 


 Smelt Osmerus 
eperlanus 


N/A (migration to 
estuaries only) 


Spends time in 
estuaries 


February to April 
(to spawn in 
estuaries and 
large rivers) 


NatureScot, 
2023c 


 


3.3.1.5 Shellfish  


The term ‘shellfish’ is both a colloquial and fisheries term for a range of crustaceans, molluscs, and 


echinoderms, and in this case is used to reflect commercially targeted species, with non-commercial species 


included within section 2: Benthic Ecology, where appropriate. Organisms such as cephalopods (e.g. octopus, 


cuttlefish, squid) are also considered shellfish, despite their lack of exoskeleton for most species within this 


class of molluscs. 


Commercially important shellfish in the Irish Sea include blue mussel, brown crab Cancer pagurus, brown 


shrimp, common whelk, European lobster Homarus gammarus, king scallop, Norway lobster, queen scallop, 


and squid Loligo spp. Individual accounts for these species are presented below. Common cockles and native 


oysters Ostrea edulis are also abundant throughout the region, particularly in the Solway Firth, approximately 


135.10 km north of the Eni Development Area (CMACS, 2011; Brown and May Marine Ltd, 2013b). European 


lobsters and brown crabs are abundant, particularly on the rocky shores of North Wales. Whelks are also 


abundant in specific areas, including around the Isle of Man and off the North Wales coast (DECC, 2016; Eni 


UK, 2019). Species such as the green shore crab C. maenus, spiny lobster, swimming crabs (Liocarcinus 


depurator and L. navigator), and velvet swimming crab Necora puber have also been recorded within Liverpool 


Bay (NBN Atlas, 2021).  


In addition, the freshwater pearl mussel has a parasitic larval stage dependant on salmonid hosts (Atlantic 


salmon and sea trout) (Taeubert and Geist, 2017; Taskinen and Salonen, 2022). Although the freshwater pearl 


mussel only inhabits rivers and streams and is therefore located out with the scope of the regional fish and 


shellfish ecology study area, populations could potentially be affected indirectly due to their symbiotic life 


history with Atlantic salmon or sea trout.  


Post-construction otter trawl and beam trawl surveys were undertaken at the Ormonde OWF in 2012 and 2013. 


Shellfish species recorded included Norway lobster, velvet swimming crab, European lobster, brown crab, 


squid (Loligo forbesii and Alloteuthis sp.), brown shrimp, swimming crabs, and common whelk (Brown and 


May Marine Ltd. 2012a; 2013a). Beam trawl surveys were undertaken at the Gwynt y Môr OWF in 2011 


identified common mussel, common whelk, Norway lobster, pink shrimp Pandalus montagui, shrimp Cragon 


allmanni, and swimming crab Liocarcinus spp. (CMACS, 2011). Site-specific surveys for the Rhiannon OWF, 


West of Duddon Sands OWF, and the Walney OWF also recorded a range of shellfish species, such as Norway 
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lobster, swimming crab, brown shrimp, common whelk, king scallop, and queen scallop (CMACS, 2011; Brown 


and May Marine Ltd, 2012b; 2013b) (Table 3.7).  


 


Table 3.7: Summary Of Shellfish Species Recorded During Site-Specific Surveys For Projects Within 
The Regional Fish And Shellfish Ecology Study Area 


Project Minimum Distance to 
Eni Development Area 
(km) 


Survey 
Year(s) 


Key Shellfish 
Species 
Recorded 


Reference  


2013 Adult and 
Juvenile Fish and 
Epibenthic Post-
construction Survey 
for Ormonde OWF 


42.95 2013 Norway lobster, 
velvet swimming 
crab, European 
lobster, squid 
Alloteuthis sp., 
common whelk, 
and brown shrimp. 


Brown and May 
Marine Ltd. 2013a 


2012 Adult and 
Juvenile Fish and 
Epibenthic Post-
construction Survey 
for Ormonde OWF 


42.95 2012 Brown crab, velvet 
swimming crab, 
squid L. forbesii, 
brown shrimp, and 
swimming crabs. 


Brown and May 
Marine Ltd. 2012a 


Walney OWF 36.69 2013 Norway lobster, 
swimming crab, 
brown shrimp, and 
common whelk. 


Brown and May 
Marine Ltd. 2013b 


West of Duddon 
Sands OWF 


29.10 2012 Brown and May 
Marine Ltd. 2012b 


Celtic Array Round 3 
Irish Sea Zone, 
Rhiannon Wind Farm 
Limited, EIA Scoping 
Report 


25.31 2010 and 
2011 


King scallop, 
queen scallop, 
common whelk, 
brown crab, 
European lobster, 
brown shrimp, and 
horse mussel. 
Queen scallop 
were the most 
numerous shellfish 
species recorded 


Centrica Energy 
and DONG Energy, 
2012 


Pre-construction 
monitoring at the 
Gwynt y Môr OWF 


0.00 2010 Norway lobster, 
swimming crab, 
shrimp, and 
common whelk. 


CMACS, 2011 


 


Blue mussel 


Blue mussels are widely distributed throughout the northern hemisphere and along the coastlines of the UK 


and Ireland. They are commonly found along the intertidal to the shallow sublittoral regions attached by byssus 


threads to hard substrate. There are large commercial blue mussel beds within the regional fish and shellfish 


ecology study area, namely within Morecambe Bay, Conway Bay, and within estuaries in northern Wales and 


southern Scotland (Tyler-Walters, 2008). There are extensive records of blue mussels and blue mussel beds 


along the entire coast of Liverpool Bay, northern Wales, and north-west England, and within the intertidal 


regions of the Eni Development Area (NBN Atlas, 2021). Furthermore, there was one blue mussel recorded 


during the Phase 1 Intertidal Walkover surveys (see Section 2.3.3). 
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Brown crab 


The brown crab, also known as edible crab, is a relatively long-lived species that is distributed around all UK 


and Irish coasts in the lower shore, shallow sublittoral zone, and in offshore waters to depths of around 100 m. 


They are typically found on bedrock, mixed coarse grounds, offshore muddy sands, and under boulders (Neal 


and Wilson, 2008). On the NBN Atlas, there are extensive records of brown crab in the offshore areas of the 


Eni Development Area and along the coast of Liverpool Bay, northern Wales, north-west England, and within 


the intertidal regions of the Eni Development Area (NBN Atlas, 2021).  


Brown shrimp 


The brown shrimp is a small crustacean (up to 8.5 cm) found on sandy and muddy bottoms around UK and 


Irish coasts to depths of 150 m (Neal, 2008). They are typically buried in the sand, with only their eyes and 


antennae visible (Pinn and Ansell, 1993). The brown shrimp is the most commonly encountered shrimp in 


sandy bays and estuaries. For example, in the Wadden Sea, peak densities of 60 individuals per m2 have 


been recorded during the summer (Beukema, 1992).  


Within the regional fish and shellfish ecology study area, brown shrimp are commercially fished in Morecambe 


Bay and the Solway Firth (Henderson et al., 1990; Lancaster and Frid, 2002). There are numerous records of 


the brown shrimp along the coastlines of Liverpool Bay, northern Wales, and north-west England. This includes 


the waters of the Dee Estuary, which overlaps with the intertidal sections of the Eni Development Area (NBN 


Atlas, 2021). Furthermore, brown shrimp were recorded in standing water during the Phase 1 Intertidal 


Walkover surveys conducted to characterise the intertidal benthic environment of the Eni Development Area 


(see Section 2.3.3). 


Cephalopods 


Squid are common throughout the eastern Atlantic including along the UK and Irish coasts and are typically 


found over sandy and muddy bottoms. Squids of the genus Loligo, such as the common or European squid 


Loligo vulgaris and long finned squid Loligo forbesii, are neritic and mainly near-bottom species. Due to their 


distribution in the water column, they are often bycatch in demersal fisheries, despite being commercially 


exploited species themselves. They prey on small fishes, other cephalopods, crustaceans, and polychaetes. 


They have an extended breeding season, from January to May with a peak in February and March (Lum-Kong 


et al., 1992; Pierce et al., 1994) and die shortly after spawning at ~1 to 2 years old.  


Short-finned squids (Ommastrephids) are fairly cosmopolitan in UK and Irish waters, but are not usually 


recorded in bottom trawl surveys due to their pelagic, oceanic habitat. As such, there are negligible landings 


and limited data on these species within the Irish Sea (Sacau et al., 2005). 


Two octopus species are found in the Irish Sea, with the most common species being the curled octopus 


Eledone cirrhosa and the less common, common octopus vulgaris (DECC, 2009b). The curled octopus is a 


small benthic species, that typically occurs in shallow coastal waters down to 300 m across a variety of 


substrata (Boyle, 1983). They live for one to two years, depending on individual growth and maturation rates 


(Boyle et al., 1988). Females die after spawning, which occurs between July and September (Boyle, 1983; 


Hastie et al., 2008). The common octopus is larger in size and inhabits rocky coastal areas (Wilson, 2006; 


DECC, 2009b). Populations of common octopus can fluctuate widely between years (DECC, 2009b).  


Three cuttlefish species are also found in UK and Irish waters: the elegant cuttlefish Sepia elegans, common 


cuttlefish Sepia officinalis, and pink cuttlefish Sepia orbignyana (DECC, 2009b). The elegant cuttlefish is found 


in offshore waters down to 430 m, on sandy and muddy substrata (Wilson, 2007a). The pink cuttlefish is rare 


in Britain and Ireland, and typically found in muddy and detritus-rich continental shelf areas down to 450 m 


(Wilson, 2007b). The common cuttlefish is the largest of the three, with a mantle length of up to 45 cm (Gibson-


Hall and Wilson, 2018). It is recorded in shallower water than the other two species, on sandy and muddy 


substrata, typically down to 100 m depth (Gibson-Hall and Wilson, 2018).  
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Common cockle 


The common cockle is a bivalve mollusc widely distributed around UK and Irish intertidal zones. They are 


typically found on clean sand, muddy sand, mud, or muddy gravel and burrowing at a depth no more than 


5 cm. They are harvested commercially within the Proposed Development fish and shellfish study area in 


Morecambe Bay, the Ribble Estuary, and in the Bury Inlet (Tyler-Walters, 2007). Within the Eni Development 


Area, they are harvested within the Dee Estuary (Tyler-Walters, 2007), where there are extensive records for 


this species on the NBN Atlas (2021). Individuals were occasionally recorded during dig over sampling 


undertaken during the Phase 1 Intertidal Walkover survey conducted to characterise the intertidal benthic 


environment of the Eni Development Area (see Section 2.3.3). 


Common whelk 


The common whelk is an opportunistic carnivorous marine gastropod mollusc distributed throughout the North 


Atlantic Ocean Common whelk will more normally inhabit subtidal areas, although they have been recorded 


on all types of seabed substratum including gravel, sand, mud and rock (Haig et al., 2015). They are more 


typically found in areas of soft seabed from 0 to 50 m, in which whelk may spend some of their time buried in 


the sand and mud. 


It is commercially exploited in UK and Irish waters and much of the catch is exported to East Asia (Eastern 


Inshore Fisheries and Conservation Authority (IFCA), 2020). They are vulnerable to exploitation as they are 


slow growing and slow to reach sexual maturity (Eastern IFCA, 2020). Furthermore, recent studies have shown 


that there are local differences in growth rates, which suggest that this species is being caught and landed 


before it reaches sexual maturity in some areas (Haig et al., 2015; McIntyre et al., 2015). The Eastern IFCA 


have set a Minimum Landing Size (MLS) of 55 mm, based on the principle that 50% of the population should 


have reached maturity at this size, although IFCAs in other regions have increased the MLS to up to 75 mm 


(Eastern IFCA, 2020).  


Between 2016 to 2021, common whelk were the second most landed species (annual average of 817 tonnes), 


and the most valuable species (annual average of £1,003,000) within ICES Rectangles 35E6 and 36E6, which 


encompass the Eni Development Area (MMO, 2022). ICES Rectangles 35E6 and 36E6 span from the south-


eastern tip of Anglesey until the southern opening of Morecambe Bay, therefore only include UK ports (X ref 


Figure 1.1 in volume 2, chapter 10). These values account for landings from UK vessels, with the majority of 


landings attributed to vessels registered in Scotland, England, and Wales, respectively. Further information is 


presented in volume 2, chapter 10. Common whelk were also the only shellfish species observed during the 


site-specific benthic characterisation surveys conducted within the Eni Development Area in 2022 (see section 


2.2.4.1), with one individual observed (Table 2.9).  


European lobster 


The European lobster is capable of growing up to 1 m in total length, with 90% of females maturing at a 


carapace length of 10.20 cm (Hold et al, 2022). They are found on all UK and Irish coasts from the lower shore 


to approximately 60 m depth. They typically live in holes and tunnels within rocky substrates (Wilson, 2008). 


There have been several records of European lobster within the Eni Development Area during various different 


surveys between 2011 and 2018 (NBN Atlas, 2021).  


King and queen scallops 


King and queen scallops display a preference for clean firm sandy substrates and sandy gravel and may be 


found in high densities on muddy sand on occasion. Distribution is typically patchy but areas with little mud 


and with good current strength tend to have the highest abundance (Carter, 2008; Marshall and Wilson, 2008). 


The main physical difference between the two species is their shells and overall size attainable; queen scallops 


possess two distinctive curved shells, while king scallops have a predominantly flat upper shell and are typically 


larger overall when mature.  
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The regional fish and shellfish ecology study area is also an important region for king scallops and queen 


scallops, with substantial populations found in Cardigan Bay, around the Isle of Man, the Solway Firth, 


Morecambe Bay and around islands in the Firth of Clyde. However, scallop research surveys conducted by 


Bangor University in Liverpool Bay found that king scallop populations have been recorded in consistently low 


densities and were dominated by larger, older individuals (Delargy et al., 2019). Recruitment was low and 


highly sporadic, however evidence of pre-recruit king scallops (i.e. <110 mm) were recorded in 2019 (Delargy 


et al., 2019). In 2012, king and queen scallops were the most valuable wild-caught commercial fish species 


landed in Wales; however, this has since decreased. Despite this decrease, king and queen scallops are 


economically important and were the third most valuable wild-caught seafood in Wales in 2017 (Delargy et al., 


2019). Queen scallop were the most landed species (annual average landings of 1,078 tonnes) and second 


most valuable species (annual average of £879,000) within ICES Rectangles 35E6 and 36E6 between 2016 


to 2021. King scallop were the third most landed species (annual average landings of 257 tonnes) and third 


most valuable (£609,000) within ICES Rectangles 35E6 and 36E6 between 2016 to 2021 (MMO, 2022). As 


above for common whelk, these values account for landings from UK vessels into UK ports, with further 


information presented in volume 2, chapter 10. There have also been several recordings of these species 


within the Eni Development Area on the NBN Atlas (2021). 


Norway lobster 


The Norway lobster is a slim, orange-pink lobster which grows up to 25 cm long and is considered to be the 


most commercially important crustacean in Europe (Bell et al., 2006). It is widely distributed within the Atlantic, 


from Icelandic waters to the Mediterranean and the Moroccan coast, and commercially exploited throughout 


its range. They were the most abundant shellfish species recorded across the surveys for the Walney OWF, 


with a maximum of 3,296 individuals in a single trawl (Brown and May Marine Ltd, 2013b). They have also 


been regarded as important to the trawling fishery near the Cumbria coast (Walmsey and Pawson, 2007).  


They inhabit muddy seabed sediments and display a strong preference for sediments with more than 40% silt 


and clay (Bell et al., 2006). They build and spend significant amounts of time in semi-permanent burrows which 


vary in structure and size but typically range from 20 to 30 cm in depth (Dybern and Hoisaeter, 1965). Due to 


their strong habitat preferences, the presence of suitable habitat tends to determine their distribution patterns, 


with higher abundances found on more favourable substrates. They spawn in September, and females carry 


their eggs under their tails (described as being ‘berried’) until they hatch in April or May. The larvae develop in 


the plankton before settling to the seabed six to eight weeks later (Coull et al., 1998).  


Records are limited within the Eni Development Area (NBN Atlas, 2021), and there are spawning and nursery 


grounds of undetermined intensity located north of the Eni Development Area (Coull et al., 1998) (Figure 2 5). 


Spiny lobster 


The spiny lobster (also referred to as ‘crawfish’) is a large lobster, which grows up to a total length of 60 cm 


long. The main populations of spiny lobster are along the south and west coast of the UK, where they live on 


rocky, exposed coasts to depths of 400 m (Gibson-Hall et al., 2020). Populations in the UK suffered due to 


overfishing in the 1960s and 70s and it has since been included under Section 7 of the Environment (Wales) 


Act 2016.  


Within the regional fish and shellfish ecology study area, there are seven records of spiny lobster in the NBN 


Atlas in the south of the Isle of Man and the eastern coast of Anglesey (NBN Atlas, 2021). However, there are 


no records of this species within the Eni Development Area. It is important to note that this does not necessarily 


mean that the species is absent from the Eni Development Area, due to the limitations of the NBN Atlas.  


Shellfish waters 


There are classified bivalve mollusc harvesting areas and shellfish waters present within Liverpool Bay, around 


Anglesey, within Morecambe Bay, and within the Ribble Estuary (Figure 3.3) (Magic Map, 2023). These bivalve 


mollusc harvesting areas and shellfish waters are designated for the shellfish growth and production and are 
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classified by criteria set out in Annex III of retained EU law regulation (EC) 853/2004 and Articles 53, 54, and 


55 of retained EU law Regulation (EU) 2019/627 (Table 3.8). Classifications are based on the levels of bacteria 


(Escherichia coli) present in the shellfish flesh and are monitored by Cefas and the Food Standards Agency 


(FSA). Under EC Regulation 854/2004, levels of E. coli are used as an indicator for microbiological 


contamination in bivalves, as this bacterium is present in animal and human faeces in large numbers, and can, 


therefore, indicate contamination of faecal origin. The presence of E. coli can also indicate that other more 


harmful faecal bacteria may also be present. It can also indicate that viruses, such as Norovirus, are present, 


however there is currently no legal requirement to monitor these viruses (FSA, 2018).  


E. coli, and other faecal bacteria, can be transported by suspended sediment particles (Jamieson et al., 2005; 


Russo et al., 2011; Bradshaw et al., 2021). The level of suspended sediments and associated deposition 


resulting from the Proposed Development has been assessed in volume 2, chapter 6. As bacterial 


contamination of shellfish waters does not impact the shellfish species directly, this topic is discussed further 


in volume 2, chapter 10.  


 


Table 3.8: Criteria For Classification Of Shellfish Production Areas (Source: FSA, 2018) 


Class Minimum 
Number of 
Samples 
Required per 
Year 


Microbiological Standard Post-harvest Treatment 
Required  


A 10 80% of live bivalve molluscs from 
these areas must not exceed 230 
Most Probable Number (MPN) of E. 
coli per 100 g Flesh and 
Intervalvular Liquid (FIL), and no 
samples may exceed 700 E. coli per 
100 g FIL.  


None, shellfish can be harvested 
for direct human consumption 


B 8 Live bivalve molluscs from these 
areas must not exceed the limits of a 
five-tube, three dilution MPN test of 
4,600 E. coli per 100 g FIL in more 
than 10% of samples. No sample 
may exceed an upper limit of 46,000 
E. coli per 100 g FIL 


Shellfish can be supplied for 
human consumption after one of 
the following processes: 
purification in an approved 
establishment, relaying for at least 
one month in a Class A relating 
area, or by cooking with an 
approved heat treatment process. 


C 8 All live bivalve molluscs from these 
areas must not exceed the limits of a 
five-tube, three dilution MPN test of 
46,000 E. coli per 100 g FIL 


Shellfish can be supplied for 
human consumption after one of 
the following processes: relaying 
for at least two months in an 
approved Class B relaying area 
followed by treatment in a 
purification centre, relaying for at 
least two months in a Class A 
relating area, or cooking with an 
approved heat treatment process. 


Prohibited N/a >46,000 E. coli per 100 g FIL Harvesting not permitted 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT – OFFSHORE | ENVIRONMENTAL 


STATEMENT 


 


Marine Biodiversity Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 92 


 


Figure 3.3: Bivalve Mollusc Harvesting Areas And Shellfish Waters In Proximity To The Eni Development Area And The Physical Processes Study 
Area (Source: Magic Map, 2023)
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3.3.1.6 Spawning and nursery grounds 


The regional fish and shellfish ecology study area and the Eni Development Area encompass spawning and 


nursery grounds for a number of ecologically and commercially important fish and shellfish species.  


Data from Cefas (Ellis et al., 2012) and fisheries sensitivity maps (Coull et al., 1998) provide diagrams of the 


nursery and/or spawning areas for key species. These data illustrate that spawning grounds for species such 


as cod, European hake, horse mackerel, lemon sole, ling, mackerel, Norway lobster, plaice, sandeel, sole, and 


whiting are present in the vicinity of the Eni Development Area (Table 3.9; Figure 3.4 to Figure 3.8). Nursery 


grounds for anglerfish, cod, haddock, herring, lemon sole, mackerel, Norway lobster, plaice, sandeel, sole, 


spotted ray, sprat, spurdog, thornback ray, tope shark, and whiting are also present in the vicinity of the Eni 


Development Area (Table 3.9; Figure 3.4 to Figure 3.8) (Coull et al., 1998; Ellis et al., 2012).  


A study published by Aires et al. (2014) provided updates to the Coull et al. (1998) and Ellis et al. (2012) 


datasets, by presenting spatial data on the probability of the presence of 0 group aggregations of commercial 


fish species around the UK. Fish in the first year of their lives are defined as 0 group fish and can provide 


further evidence of spawning and nursery locations. There was a low probability of the presence of 0 group 


aggregations of anglerfish, blue whiting, cod, haddock, mackerel, plaice, and sole in the Eni Development 


Area. There was a low to medium probability of the presence of 0 group aggregations of European hake, 


herring, horse mackerel, Norway pout, sprat, and whiting (Aires et al., 2014).  


A recent report by Campanella and van der Kooij (2021) presents hotspot maps for adults and juveniles of a 


range of forage fish species during two periods of the year (Q1 and Q4). These maps were created through a 


literature review and compilation of standardised survey data from 2008 to 2020. The report also presented 


data in the vicinity of the Eni Development Area for species that were not included in Coull et al. (1998), Ellis 


et al. (2012), and Aires et al. (2014), such as European anchovy, European sardine, and poor cod. The other 


species considered were cod, herring, horse mackerel, mackerel, sandeel, and whiting. Individual species 


accounts are presented below and summarised in Figure 3.9 to Figure 3.17. 


 


Table 3.9: Key Species, Seasonal Spawning Periods, And Nursery And Spawning Grounds That 
Overlap With The Eni Development Area (Sources: Coull et al., 1998; Ellis et al., 2012) 
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Scientific Name 
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Anglerfish 
Lophius 
piscatorius 


                        
  


Cod Gadus morhua                            


European 
hake* 


Merluccius 
merluccius 


              


Haddock* 
Melanogrammus 
aeglefinus 


             
 


Herring Clupea harengus                            


Horse 
mackerel* 


Trachurus 
trachurus 


              


Lemon 
sole* 


Microstomus kitt               


Ling Molva molva                            
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Common 
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Nur
sery 
Gro
und 


Spa
wni
ng 
Gro
und 


Mackerel 
Scomber 
scombrus 


                           


Norway 
lobster* 


Nephrops 
norvegicus 


              


Plaice 
Pleuronectes 
platessa 


                           


Sandeel Ammodytidae                            


Sole Solea solea               


Spotted ray Raja montagui               


Sprat Sprattus sprattus               


Spurdog Squalus spp.                           


Thornback 
ray 


Raja clavata                            


Tope shark 
Galeorhinus 
galeus 


                           


Whiting 
Merlangius 
merlangus 


                           


 
Spawning 
Period 


 
Peak 
Spawning 


 High Intensity  Low Intensity  
Intensity not 
specified 


*Grounds are in the vicinity of the Eni Development Area but do not directly overlap 


 


Anglerfish 


Anglerfish are distributed around all UK and Irish coasts at depths up to 550 m. They are not typically found in 


waters shallower than 18 m. Spawning occurs offshore at depths of around 2,000 m (Reeve, 2008). The high 


intensity nursery area occurs in the northern North Sea, north of Scotland and Ireland (Ellis et al., 2012). The 


Eni Development Area overlaps with an area identified by Ellis et al. (2012) as being a low intensity nursery 


ground for anglerfish, based on the recorded number of juveniles (Figure 3.4). There was a low probability of 


0 group aggregations of anglerfish in the vicinity of the Eni Development Area (Aires et al., 2014). 


Cod 


Cod are widely distributed throughout UK and Irish waters and are found from the shoreline to depths of around 


600 m. Cod have historically been subject to high levels of commercial fishing in the UK and Ireland, leading 


to concerns about the status of the species. Spawning occurs between January and April, with peak spawning 


occurring in February to March, during which time up to six million buoyant eggs are released into the pelagic 


environment. The eggs hatch after approximately 12 days and then juveniles have a pelagic larval phase 


where they feed on plankton, before moving down towards the seabed to exploit demersal prey, such as 


crustaceans and smaller fish (Dipper, 2001).  


The Eni Development Area overlaps with an area identified by Ellis et al. (2012) as being a high intensity 


spawning and nursery area (Figure 3.4). There was a low probability of 0 group aggregations of cod in the 
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vicinity of the Eni Development Area (Aires et al., 2014). In the Campanella and van der Kooij (2021) hotspot 


maps, adults and juveniles were low in Q1 and low to medium in Q4 within the Eni Development Area (Figure 


3.9) 


European hake 


European hake is demersal species, typically found between 70 m and 350 m. They have a westerly 


distribution around the UK and Ireland, and are present in the English Channel, Southern Ireland, the Isle of 


Man, and the Irish Sea (Barnes, 2008a). Within the regional fish and shellfish ecology study area, there is a 


low intensity nursery ground to the west of the Isle of Man (Ellis et al., 2012), however none overlapping with 


the Eni Development Area (Figure 3.4). 


European anchovy 


The European anchovy is a coastal pelagic species, typically associated with the warmer waters of the 


Mediterranean Sea and the Bay of Biscay, with an increasing number of reports from the English Channel and 


Irish Sea in the 1990’s (Quigley, 1997; Armstrong et al., 1999). This is believed to be due to climate variability 


in recent years, which has led to an expansion of suitable habitats for the European anchovy’s life cycle (Alheit 


et al., 2012; Petitgas et al., 2012).  


They spawn in summer throughout the majority of their range, although there are no confirmed spawning areas 


within the regional fish and shellfish ecology study area. Campanella and van der Kooij (2021) report juveniles 


to be widespread in waters less than 100 m around Wales, eastern and southern Ireland, and the south-east 


of England. Juveniles were higher in the hotspot maps in Q4 than in Q1 in proximity to the Eni Development 


Area (Figure 3.10). Distributions of adults were similar to those for juveniles (Figure 3.10) and may reflect the 


locations of overwintering grounds, and the persistent presence of adult European anchovies in the Irish Sea 


(including in early autumn) may suggest possible spawning areas (Campanella and van der Kooij, 2021). 


European sardine 


Similar to the European anchovy, the European sardine is a small pelagic fish, but is typically distributed from 


below the English Channel and down to West Africa and in the Mediterranean. Spawning varies throughout its 


range, but in the Celtic Sea and English Channel, there are two distinct spawning peaks, in late spring and 


autumn (Stratoudakis et al., 2007; Carpentier et al., 2009; Coombs et al., 2010). Within the Eni Development 


Area, Campanella and van der Kooij (2021) report a low hotspot index of juveniles in Q1 and Q4, which was 


marginally higher in Q4, and no hotspots for adults in either Q1 or Q4 (Figure 3.11).  


Haddock 


Haddock is widely distributed throughout UK and Irish waters at depths between 40 m to 300 m, with spawning 


occurring in deep water (Barnes, 2008b). Spawning occurs predominantly between February and May. Similar 


to cod, haddock have a pelagic larval phase feeding on plankton before juveniles move down towards the 


seabed where they prey on demersal species. Haddock were not included in the Ellis et al. (2012) or 


Campanella and van der Kooij (2021) reports, however there is an unspecified intensity nursery ground to the 


north of the Eni Development Area, but not overlapping (Coull et al., 1998) (Figure 3.4). There are no haddock 


spawning grounds denoted within the vicinity (Coull et al., 1998), and there is a low probability of 0 group 


aggregations in the Eni Development Area (Aires et al., 2014). 


Herring 


Herring are an important pelagic commercial species and are widely distributed throughout UK and Irish waters 


at depths to 200 m. Spawning times are dependent on sub-populations with both spring and autumn spawning 


populations occurring. During spawning, they deposit sticky eggs on a wide range of substrate types with a 


low proportion of fine sediment and well-oxygenated water, but preferred substrate type is gravel (Drapeau, 


1973; Rogers and Stocks, 2001). These eggs adhere to the seabed and are able to form extensive beds. 
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Larvae have a planktonic phase and drift with the current until reaching inshore nursery grounds. After a year 


they migrate further offshore to join adults at feeding grounds.  


The Eni Development Area overlaps with an area identified by Coull et al. (1998), Ellis et al. (2012) and 


Campanella and van der Kooij (2021) as being a herring nursery ground (Figure 3.5), classified by Ellis et al. 


(2012) as high intensity based on the abundance of juveniles caught in the area. The juvenile hotspot index is 


higher in Q4 than in Q1 in within the Eni Development Area (Campanella and van der Kooij, 2021). There is a 


low to medium probability of 0 group aggregations in the Eni Development Area (Aires et al., 2014). The hotspot 


index of adults was medium in Q1 and low to medium in Q4 (Campanella and van der Kooij, 2021) (Figure 


3.12). 


Horse mackerel 


Horse mackerel have a south-western distribution around the UK and Ireland, predominantly found throughout 


the English Channel, the south coast of Ireland, and within parts of the Irish Sea. They are a pelagic schooling 


species and may be present on continental shelves down to over 200 m depths (Barnes, 2008c). Within the 


regional fish and shellfish ecology study area, there is a low intensity spawning ground to the west of the Eni 


Development Area, but not overlapping with it (Ellis et al. (2012) (Figure 3.5). 


Lemon sole 


Lemon sole is a demersal species that is widely distributed around UK and Irish waters. They spawn from April 


through to September in deeper waters. They release eggs in the pelagic environment and their larvae occupy 


progressively deeper water as they develop (Faber Maunsel and Metoc, 2007). Within the regional fish and 


shellfish ecology study area, there is a nursery and spawning ground of undetermined intensity towards the 


north-west of the Eni Development Area, but not overlapping with it (Coull et al., 1998) (Figure 3.5). 


Ling 


Ling are the largest the largest species within the cod family (gadoids) and has a very similar ecology and 


distribution to cod (described above). The Eni Development Area overlaps with a low intensity spawning 


ground identified by Ellis et al. (2012) (Figure 3.5).  


Mackerel 


Mackerel are one of the most prolific and well-known pelagic species in UK and Irish waters, and of 


considerable commercial importance. Mackerel are found around the entire coastline in large shoals, although 


they have been subject to commercial over-fishing. They are broadcast spawners, with eggs that float to the 


surface. Once hatched, larvae enter the plankton until they reach inshore nursery grounds (Campanella and 


van der Kooij, 2021). Nursery grounds are extensive around the coasts of UK and Ireland. The Eni 


Development Area overlaps with areas identified by Ellis et al. (2012) as being a low intensity spawning and 


nursery ground for this species (Figure 3.6). There hotspot index of juveniles is low to medium in Q1 and Q4, 


and low to medium in Q1 and medium in Q4 for adults (Figure 3.13) (Campanella and van der Kooij, 2021). 


The presence of 0 group aggregations was low in the vicinity of the Eni Development Area (Aires et al., 2014).  


Norway lobster 


The Norway lobster is described in the Shellfish section above, and this information is not repeated here. 


Within the regional fish and shellfish ecology study area, there are spawning and nursery grounds of 


undetermined intensity located north of the Eni Development Area, however these do not overlap (Coull et al., 


1998) (Figure 3.6). 


Plaice 


Plaice are widely distributed demersal flatfish throughout UK and Irish waters. They are found within the 


intertidal region to depths of 8 m, typically on substrates of sand, gravel, and mud (Faber Maunsel and Metoc, 
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2007). In their first year of life, plaice live in very shallow water nurseries, after which they migrate into deeper 


waters (Ruiz, 2007). There are high and low intensity spawning grounds and low intensity nursery grounds 


which overlap with the Eni Development Area (Ellis et al., 2012) (Figure 3.6). There was a low probability of 


the presence of 0 group individuals in the vicinity of the Eni Development Area according to the Aires et al. 


(2014) report. 


Poor cod 


Poor cod are a small gadoid species (e.g. cod, haddock, ling, whiting), typically bentho-pelagic and found at 


depths between 10 m and 300 m. The spawning period is from February to March but there is limited 


information available on its spawning and nursery areas, likely due to the absence of any targeted fisheries for 


the species. Campanella and van der Kooij (2021) report juvenile and adult hotspots to be low in Q1 and Q4 


within the Eni Development Area (Figure 3.14).  


Sandeel 


There are numerous sandeel species present in UK and Irish waters, with the most common being the Raitt’s 


sandeel and the lesser sandeel. The three other species present in UK and Irish waters are the smooth sandeel 


Gymnammodytes semisquamatus, greater sandeel Hyperoplus lanceolatus, and Corbin’s sandeel H. 


immaculatus. During the winter, sandeel remain buried in the sediment only emerging to spawn. Sexual 


maturity is reached at the age of two. The eggs are laid in clumps within sandy substrate until they hatch, after 


which they enter the water column. Sandeel will then metamorphose and settle in sandy sediments amongst 


adults (Van Deurs et al., 2009). Due to this life history, there is very little movement between spawning and 


feeding grounds. The Eni Development Area overlaps with an area identified by Ellis et al. (2012) as being a 


high intensity spawning ground and low intensity nursery ground (Figure 3.6). These results are consistent 


with Campanella and van der Kooij (2021), which demonstrate a high hotspot index of adults and a low to 


medium hotspot index of juveniles in Q1 and Q4 within the Eni Development Area (Figure 3.15). 


Sole 


Sole is widely distributed throughout UK and Irish waters and found within sandy, muddy seabeds at depths 


between 10 m to 60 m. Adults are usually 30 to 40 cm long, however large individuals may grow to 60 cm. 


They mainly hunt for food at night and feed on thin shelled bivalves, bristle-worms, small crustaceans and fish. 


During daytime, they bury themselves in the sand with only their eyes visible. Juveniles are found during the 


first two to three years in coastal nurseries (typically bays and estuaries) before migrating to deeper waters 


(ICES, 2012; Picton and Morrow, 2016). The Eni Development Area overlaps with nursery and spawning areas 


identified by both Coull et al. (1998) and Ellis et al. (2012) (Figure 3.7). Both the nursery and spawning areas 


were determined as being high intensity in Ellis et al. (2012) (Figure 3.7).  


Sprat 


Sprat are small (<16 cm) oily fish, in the family Clupeidae, and can be found widely distributed through UK and 


Irish waters. Reproduction normally starts when the fish reaches its first or second year depending on growth 


conditions. The Eni Development Area overlaps with a spawning ground of undetermined intensity for sprat 


(Coull et al., 1998) (Figure 3.7). The hotspot maps produced by Campanella and van der Kooij (2021) 


demonstrate that the Eni Development Area supports medium to high intensities of juveniles and adults in Q4 


(Figure 3.16). Similarly, there was a low to medium probability of the presence of 0 group individuals in the 


vicinity of the Eni Development Area (Aires et al., 2014).  


Spotted ray, thornback ray, and tope shark 


These species are described in the Elasmobranch section above, and this information is not repeated here. 


The Eni Development Area overlaps with low intensity nursery grounds for these species (Figure 3.7 and 


Figure 3.8) (Ellis et al., 2012). 
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Spurdog 


The spurdog is described in the Elasmobranch section above, and this information is not repeated here. The 


Eni Development Area overlaps with a high intensity nursery ground for this species (Figure 3.7) (Ellis et al., 


2012). 


Whiting 


Whiting is a widely distributed demersal species, present at depths between 30 m and 100 m throughout UK 


and Irish waters. They have a prolonged spawning period from February to June throughout its range. Similar 


to other gadoids, whiting produce pelagic eggs and larva and juveniles remain pelagic until they attain a length 


of approximately 10 cm before adopting a demersal habitat. The nursery grounds tend to be located inshore 


and juveniles will remain in these areas for one or two years (Faber Maunsel and Metoc, 2007). The Eni 


Development Area overlaps with areas presented in Coull et al. (1998) and Ellis et al. (2012) as being a low 


intensity spawning ground and a high intensity nursery ground (Figure 3.8). Within the Eni Development Area, 


juvenile and adult intensity was higher in Q4 than in Q1 (Figure 3.17) (Campanella and van der Kooij (2021). 


There was a medium probability of the presence of 0 group aggregations in the Eni Development Area 


presented in Aires et al. (2014).  
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Figure 3.4: Spawning And Nursery Grounds In Proximity To The Eni Development Area For Anglerfish, Cod, European Hake, And Haddock 
(Source: Coull et al., 1998; Ellis et al., 2012) 
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Figure 3.5: Spawning And Nursery Grounds In Proximity To The Eni Development Area For Herring, Horse Mackerel, Lemon Sole, And Ling 
(Source: Coull et al., 1998; Ellis et al., 2012) 
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Figure 3.6: Spawning And Nursery Grounds In Proximity To The Eni Development Area For Mackerel, Norway Lobster, Plaice, And Sandeel 
(Source: Coull et al., 1998; Ellis et al., 2012) 
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Figure 3.7: Spawning And Nursery Grounds In Proximity To The Eni Development Area For Sole, Spotted Ray, Sprat, And Spurdog (Source: Coull 
et al., 1998; Ellis et al., 2012) 
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Figure 3.8: Spawning And Nursery Grounds In Proximity To The Eni Development Area For Thornback Ray, Tope, And Whiting (Source: Coull et al., 
1998; Ellis et al., 2012) 
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Figure 3.9: Hotspot Maps Of The Presence Of Adult And Juvenile Cod Within The Regional Fish And Shellfish Ecology Study Area In Q1 And Q4 
(Source: Campanella and van der Kooij, 2021) 
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Figure 3.10: Hotspot Maps Of The Presence Of Adult And Juvenile European Anchovy Within The Regional Fish And Shellfish Ecology Study Area 
In Q1 And Q4 (Source: Campanella and van der Kooij, 2021) 
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Figure 3.11: Hotspot Maps Of The Presence Of Adult And Juvenile European Sardine Within The Regional Fish And Shellfish Ecology Study Area In 
Q1 And Q4 (Source: Campanella and van der Kooij, 2021) 
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Figure 3.12: Hotspot Maps Of The Presence Of Adult And Juvenile Herring Within The Regional Fish And Shellfish Ecology Study Area In Q1 And 
Q4 (Source: Campanella and van der Kooij, 2021) 
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Figure 3.13: Hotspot Maps Of The Presence Of Adult And Juvenile Mackerel Within The Regional Fish And Shellfish Ecology Study Area In Q1 And 
Q4 (Source: Campanella and van der Kooij, 2021) 
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Figure 3.14: Hotspot Maps Of The Presence Of Adult And Juvenile Poor Cod Within The Regional Fish And Shellfish Ecology Study Area In Q1 And 
Q4 (Source: Campanella and van der Kooij, 2021) 
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Figure 3.15: Hotspot Maps Of The Presence Of Adult And Juvenile Sandeel Within The Regional Fish And Shellfish Ecology Study Area In Q1 And 
Q4 (Source: Campanella and van der Kooij, 2021) 
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Figure 3.16: Hotspot Maps Of The Presence Of Adult And Juvenile Sprat Within The Regional Fish And Shellfish Ecology Study Area In Q1 And Q4 
(Source: Campanella and van der Kooij, 2021) 
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Figure 3.17: Hotspot Maps Of The Presence Of Adult And Juvenile Whiting Within The Regional Fish And Shellfish Ecology Study Area In Q1 And 
Q4 (Source: Campanella and van der Kooij, 2021)
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3.3.1.7 Herring and sandeel spawning habitat suitability  


Sandeel and herring are known to be particularly sensitive to seabed disturbance because they spawn in very 


specific substrates. These species are of particular importance because they play a key ecological role as 


principal prey items for several larger fish species, birds, and marine mammals. Therefore, spawning habitat 


suitability within the Eni Development Area has been assessed following the methodology presented in Latto 


et al. (2013) and Reach et al. (2013) (see section 3.2.5: Herring and sandeel spawning habitat suitability). Data 


for this assessment have been derived from PSA results of the site-specific benthic characterisation surveys 


(section 2.3.2).  


Herring 


Herring have a specific habitat preference which limits the spatial extent of their spawning grounds. Suitable 


herring spawning habitat comprises a seabed with a high gravel content with minimal fines and high 


oxygenation of sediments (Reach et al. 2013). Eggs adhere to the seabed and can form extensive egg beds, 


meaning they are particularly sensitive to seabed disturbance.  


Of the 23 grab samples collected during the CCS area survey, the PSA results indicate that only one sampling 


station (GS19) is classified as ‘suitable’ habitat for herring spawning under the Reach et al. (2013) 


methodology. The remaining 22 sampling stations were classified as ‘unsuitable’ (Figure 3.18). Similarly, of 


the 53 grab samples collected within the decommissioning area, 49 were classified as ‘unsuitable’ and four 


were classified as ‘sub-prime’ (GS38, GS47, GS53, and GS54) (Figure 3.18). Overall, 1.31% of all sampling 


stations were classified as ‘suitable’ spawning habitat, 5.26% as ‘sub-prime’, and 93.42% were ‘unsuitable’.  


Sandeel 


Sandeel hibernate in generally coarse sand or fine gravel in autumn and winter, whilst in spring and summer 


they exhibit diurnal movements, burying themselves in the seafloor at night and feeding on plankton in the 


water column above their burrows during the day (Engelhard et al., 2008). A study by Holland et al., (2005) 


showed that areas which combined a high proportion of medium and coarse sand (particle size 0.25 to 2.0 mm) 


with a low silt content (<4%) were preferred seabed habitats for sandeel (Holland et al., 2005). Sandeel emerge 


from hibernation briefly between December and January to spawn. The sticky eggs are partly buried in the 


upper centimetres of the sediment and hatch in February to March (DECC, 2016). The PSA results from the 


CCS area indicate a range of sandeel spawning habitat classifications under the Latto et al. (2013) 


methodology, with ‘prime’, ‘suitable’, ‘sub-prime’ and ‘unsuitable’ habitats present (Table 3.10 and Figure 3.19). 


Similarly, of the 53 grab samples collected during the decommissioning area survey, all four habitat 


preferences were present. However, a larger proportion of sampling stations were classified as ‘unsuitable’ in 


comparison to the CCS area. 


 


Table 3.10: Sandeel Spawning Habitat Preference (Based On Latto et al., 2013) Of Grab Samples 
Recorded During The Benthic Subtidal Surveys Across The CCS And Decommissioning Sampling 
Stations In 2022 


Habitat 
Preference 


CCS Area Decommissioning Area Total Percentage 
Across all 
Sampling 
Stations (%) 


Sampling 
Station 


Number Sampling 
Station 


Number 


Prime GS20, GS21, 
GS22, GS84, 
GS85 


5 GS39, GS40, 
GS44, GS45, 
GS46, GS58 


6 14.47 


Suitable GS05, GS13, 
GS16, GS18, 
GS19, GS83 


6 GS25, GS30, 
GS38, GS47, 
GS51, GS60, 


9 19.74 
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Habitat 
Preference 


CCS Area Decommissioning Area Total Percentage 
Across all 
Sampling 
Stations (%) 


Sampling 
Station 


Number Sampling 
Station 


Number 


GS63, GS75, 
GS76 


Sub-Prime GS02, GS06, 
GS07, GS08 


4 GS23, GS24, 
GS26, GS27, 
GS28, GS41, 
GS42, GS43, 
GS53, GS54, 
GS57, GS59, 
GS78 


 


13 


22.37 


Unsuitable GS03, GS04, 
GS09, GS10, 
GS11, GS14, 
GS15, GS17 


8 GS29, GS31, 
GS32, GS33, 
GS34, GS35, 
GS36, GS37, 
GS48_A, GS49, 
GS50, GS52, 
GS55, GS61, 
GS64, GS66, 
GS67, GS68, 
GS69, GS70, 
GS72, GS73, 
GS77, GS79, 
GS81 


 


 


25 


 


 


 


43.42 
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Figure 3.18: Herring Spawning Habitat Suitability Assessment Within The Eni Development Area 
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Figure 3.19: Sandeel Spawning Habitat Suitability Assessment Within The Eni Development Area
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3.4 Summary 


3.4.1 Regional Fish and Shellfish Ecology Study Area 


Overall, a wide range fish and shellfish species are likely to occur in the regional fish and shellfish ecology 


study area, including demersal, pelagic, diadromous, elasmobranch, and shellfish species (Table 3.11).  


 


Table 3.11: Fish And Shellfish Species That Are Likely To Occur In The Regional Fish And Shellfish 
Ecology Study Area (Based On The Information Presented Throughout This Technical Report, Namely 
From The Sources Outlined In Section 3.3) 


Fish Shellfish  


Common Name Scientific Name Common Name Scientific Name 


Demersal Fish – Benthic  Crustaceans 


Conger eel 


Blennies 


Brill 


Dab 


Dragonet 


Flounder  


Gobies 


Halibut 


Lemon Sole 


Megrim 


Plaice  


Sandeel 


Sole 


Solenette 


Thickback sole 


Turbot  


Witch 


Conger conger 


Blenniidae 


Scphthalmus rhombus 


Limanda limanda 


Callionymus lyra 


Platichthys flesus 


Gobiidae 


Hippoglossus hippoglossus 


Microstromus kitt 


Lepidorhombus whiffiagonis 


Pleuronectes platessa 


Ammodytidae 


Solea 


Buglossidium leteum 


Microchirus variegatus 


Scophthalmus maximus 


Glyptocephalus cynoglosus 


Brown crab 


Brown shrimp 


European lobster 


Green shore crab 


Norway lobster 


Spiny lobster 


Swimming crabs 


Velvet swimming 
crab  


Cancer pagurus 


Crangon crangon 


Homarus gammarus 


Carcinus maenus 


Nephrops norvegicus 


Palinurus elephas 


Liocarcinus spp. 


Necora puber 


Demersal Fish – Benthopelagic  Molluscs 


Anglerfish 


Bass 


Cod  


European Hake 


Haddock 


Ling 


Pollock  


Poor cod 


Saithe 


Lophius piscatorius 


Dicentrarchus labrax 


Gadus morhua 


Merluccius merluccius 


Melanogrammus aeglefinus 


Molva molva 


Pollachius pollachius 


Trisopterus minutus 


Pollachius virens 


Blue mussel 


Cockle 


Common octopus 


Common whelk 


Curled octopus 


Cuttlefish 


King Scallop 


Native oysters 


Queen Scallop 


Mytilus edulis 


Cerastoderma edule 


Octopus vulgaris 


Buccinum undatum 


Eledone cirrhosa  


Sepia spp. 


Pecten maximus 


Ostrea edulis 


Aequipecten opercularis 
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Fish Shellfish  


Wrasses Labridae  


Razor clam 


Squid 


 Ensis spp. 


Loliginids and 
Ommastrephids  


Pelagic Fish 


European anchovy 


European sardine 


Garfish 


Herring 


Horse mackerel 


Mackerel 


Sprat 


Engraulis encasicolus 


Sardina pilchardus  


Belone belone 


Clupea harengus 


Trachurus trachurus 


Scomber scombrus 


Sprattus sprattus 


  


Elasmobranchs 


Basking shark 


Blonde ray 


Common smoothhound 


Cuckoo ray 


Lesser spotted dogfish 


Nursehound 


Thornback ray 


Tope  


Spotted ray 


Spurdog 


Cetorhinus maximus 


Raja brachyura 


Mustelus mustelus 


Raja naevus 


Scyliorhinus canicula 


Scyliorhinus stellaris 


Raja clavata 


Galeorhinus galeus 


Raja montagui 


Squalus acanthias 


  


Diadromous Fish 


Atlantic salmon 


Allis shad 


European eel 


River lamprey 


Sea lamprey 


Sea trout 


Smelt 


Twaite shad 


Salmo salar 


Alosa alosa 


Anguilla anguilla 


Lampetra fluviatilis 


Petromyzon marinus 


Salmo trutta 


Osmerus eperlanus 


Alosa fallax 


  


 


3.4.2 Eni development area 


There are a range of designated sites for various fish and shellfish species that either overlap with the Eni 


Development Area (e.g. the Dee Estuary/Aber Dyfrdwy SAC) or are in close proximity (e.g. the Ribble Estuary 


MCZ) (Table 3.4).  


Within the Eni Development Area, spawning and/or nursery grounds are present for the following species: 


• anglerfish; 
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• cod; 


• herring; 


• ling; 


• mackerel; 


• plaice; 


• sandeel; 


• sole; 


• spotted ray; 


• sprat; 


• spurdog; 


• thornback ray; 


• tope; and 


• whiting (Coull et al., 1998; Ellis et al., 2012) (Table 3.9).  


While there were no site-specific surveys undertaken to characterise the fish and shellfish ecology baseline, 


the PSA results undertaken during the site-specific benthic characterisation survey were used to assess 


spawning habitat suitability within the Eni Development Area for herring and sandeel. The results of the PSA 


indicate that the majority of sampling stations (93.4%) within the Eni Development Area represented unsuitable 


spawning habitat for herring (Figure 3.18). For sandeel, 14.4% of sampling stations were assessed as prime 


spawning habitat, 19.7% as suitable, 22.3% as sub-prime, and 43.4% as unsuitable (Figure 3.19). 


Overall, the following IEFs have been defined based on fish and shellfish species that are likely to be present 


within the Eni Development Area (Table 3.12). These will be taken forward as potential receptors in the ES, 


with further detail provided in volume 2, chapter 7.  







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE PROJECT – OFFSHORE | ENVIRONMENTAL 


STATEMENT 


 


Marine Biodiversity Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 120 


Table 3.12: Fish And Shellfish IEFS Within The Eni Development Area 


IEF Scientific Name Importance within the 
Eni Development Area 


Justification 


Demersal Fish (Flatfish) 


Lemon Sole Microstomus kitt Local Undetermined and unspecified spawning and nursery grounds that do not overlap 
with the Eni Development Area but are within the regional fish and shellfish 
ecology study area. 


Plaice Pleuronectes 
platessa 


National Listed as a SPI under the UK Post-2010 Biodiversity Framework.  


Low and high intensity spawning, and low intensity nursery grounds overlapping 
with the Eni Development Area.  


Sole Solea solea National Listed as a SPI. 


Low and high intensity spawning, and nursery grounds overlapping with the Eni 
Development Area. 


Other flatfish species - Local Other flatfish species, including dab, flounder, halibut, Solenette, and thickback 
sole, are likely to occur within the regional fish and shellfish ecology study area.  


These species, however, have no documented spawning or nursery grounds 
within the regional fish and shellfish ecology study area.  


Demersal Fish (Gadoids) 


Cod Gadus morhua National Listed as a SPI, as ‘vulnerable’ on the IUCN Red List, and on the OSPAR list of 
threatened and declining species within OSPAR Region III (Celtic Seas). 


High intensity spawning and nursery grounds overlap with the Eni Development 
Area. 


Juvenile cod are an important forage fish species, as they provide prey for a 
range of larger fish, birds, and marine mammals. 


Ling Molva molva National Listed as a SPI. 


Low intensity spawning grounds overlap with the Eni Development Area. 


Whiting Merlangius 
merlangius 


National Listed as a SPI. 


Low intensity spawning and high intensity nursery grounds overlap with the Eni 
Development Area.  
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IEF Scientific Name Importance within the 
Eni Development Area 


Justification 


Juvenile whiting are an important forage fish species, as they provide prey for a 
range of larger fish, birds, and marine mammals 


Demersal Fish (Others) 


Anglerfish Lophius piscatorius National Listed as a SPI. 


Low intensity nursery grounds overlap with the Eni Development Area. 


Sandeel species Ammodytidae  National Listed as a SPI. 


There are five sandeel species present in UK and Irish waters, with lesser 
sandeel Ammodytes tobianus and greater sandeel Hyperoplus lanceolatus being 
the most common. All sandeel species are important forage fish, as they are prey 
species for a wide range of larger fish, birds and marine mammals, and constitute 
an important component of marine food webs. 


High intensity spawning grounds and low intensity nursery grounds overlap with 
the Eni Development Area. Similarly, over 50% of the sediment samples 
collected within the Eni Development Area during the site-specific surveys 
indicated prime, suitable, and sub-prime spawning habitat preference.  


Pelagic Fish 


Herring Clupea harengus National Listed as a SPI. 


There are high intensity nursery grounds overlapping with the Eni Development 
Area. However, the majority of sediment samples collected within the Eni 
Development Area site-specific surveys indicated unsuitable spawning habitat 
preference.  


Mackerel Scomber scombrus National Listed as a SPI. 


Like sandeel, mackerel are an important forage fish for a range of larger fish, 
birds, and marine mammals and are thus, an important element of marine food 
webs. 


Low intensity spawning and nursery grounds overlap with the Eni Development 
Area.  


Sprat Sprattus sprattus Regional Important forage fish species for a range of larger fish, birds, and marine 
mammals and are thus, an important element of marine food webs. 
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IEF Scientific Name Importance within the 
Eni Development Area 


Justification 


Undetermined spawning grounds overlap with the Eni Development Area.  


Elasmobranchs 


Basking shark Cetorhinus maximus International Listed as a SPI, under Appendix II of CITES, and under Appendix I and II of the 
Bonn Convention. Basking shark are also listed on the OSPAR list of threatened 
and declining species within OSPAR Region III (Celtic Seas). Further, the north-
east Atlantic population are classed as ‘Endangered’ on the IUCN Red List and 
are protected in the UK under the Wildlife and Countryside Act 1981. 


Spotted ray Raja montagui National Listed as ‘of least concern’ by the IUCN Red List and on the OSPAR list of 
threatened and declining species within OSPAR Region III (Celtic Seas). 


Low intensity nursery grounds identified within the Eni Development Area. 


Spurdog  Squalus acanthias Regional Listed as a SPI, as ‘vulnerable’ on the IUCN Red List, and on the OSPAR list of 
threatened and declining species within OSPAR Region III (Celtic Seas). 


High intensity nursery grounds identified within the Eni Development Area.  


Thornback ray Raja clavata Regional Low intensity nursery grounds identified within the Eni Development Area.  


Tope  Galeorhinus galeus Regional Listed as a SPI, and as ‘vulnerable’ on the IUCN Red List.  


Low intensity nursery grounds identified within the Eni Development Area.  


Diadromous Fish 


Atlantic salmon Salmo salar International Listed as a SPI, as ‘vulnerable’ by the IUCN Red List, and on the OSPAR list of 
threatened and declining species within OSPAR Region III (Celtic Seas). 


Atlantic salmon are also listed as Annex II species under the Habitats Directive 
and are qualifying features of numerous SACs within the regional fish and 
shellfish ecology study area. 


Atlantic salmon are likely to migrate through the regional fish and shellfish 
ecology study area during their life cycle. 


Allis shad Alosa alosa National  Listed as a SPI, as ‘of least concern’ by the IUCN Red List, and on the OSPAR 
list of threatened and declining species within OSPAR Region III (Celtic Seas). 
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IEF Scientific Name Importance within the 
Eni Development Area 


Justification 


Allis shad are an Annex II species under the Habitats Directive but are not a 
qualifying feature of any designated sites within the regional fish and shellfish 
ecology study area. 


Allis shad may potentially migrate through the regional fish and shellfish ecology 
study area during their life cycle. 


European eel Anguilla anguilla National Listed as a SPI, as ‘critically endangered’ by the IUCN Red List, and on the 
OSPAR list of threatened and declining species on within OSPAR Region III 
(Celtic Seas). 


Listed as a qualifying feature of multiple MNRs within the regional fish and 
shellfish ecology study area.  


European eel are likely to migrate through the regional fish and shellfish ecology 
study area during their life cycle. 


River lamprey Lampetra fluviatilis  International Listed as a SPI and as of ‘least concern’ by the IUCN Red List. River lamprey are 
also listed as Annex II species under the Habitats Directive and are qualifying 
features of numerous SACs within the regional fish and shellfish ecology study 
area. 


River lamprey are likely to migrate within the regional fish and shellfish ecology 
study area during their life cycle, although only within coastal and estuarine 
areas. 


Sea lamprey Petromyzon marinus International Listed as a SPI, as of ‘least concern’ by the IUCN Red List, and on the OSPAR 
list of threatened and declining species within OSPAR Region III (Celtic Seas). 


Sea lamprey are also listed as Annex II species under the Habitats Directive and 
are qualifying features of numerous SACs within the regional fish and shellfish 
ecology study area. 


Sea lamprey are likely to migrate through the regional fish and shellfish ecology 
study area during their life cycle 


Sea trout Salmo trutta National Listed as a SPI, as ‘of least concern’ by the IUCN Red List, and on the OSPAR 
list of threatened and declining species.  


Sea trout are likely to migrate through the regional fish and shellfish ecology 
study area during their life cycle 
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IEF Scientific Name Importance within the 
Eni Development Area 


Justification 


Smelt Osmerus eperlanus National Listed as a SPI, as ‘of least concern’ by the IUCN Red List. 


Smelt is not an Annex II species but is listed as a qualifying feature of multiple 
MCZs within the regional fish and shellfish ecology study area. 


Smelt are likely to migrate within the regional fish and shellfish ecology study 
area during their life cycle, although only within coastal and estuarine areas. 


Twaite shad Alosa fallax National  Listed as a SPI and as ‘of least concern’ by the IUCN Red List. 


Twaite shad are an Annex II species under the Habitats Directive but are not a 
qualifying feature of any designated sites within the regional fish and shellfish 
ecology study area. 


Twaite shad may potentially migrate through the regional fish and shellfish 
ecology study area during their life cycle 


Shellfish 


Blue mussel Mytilus edulis Local Species which is not protected under conservation legislation, and is common in 
UK and Irish waters, but forms a key component of the marine biodiversity within 
Eni Development Area. Brown crab Cancer pagurus Local 


Common whelk Buccinum undatum Local 


European lobster Homarus gammarus Local 


Freshwater pearl 
mussel 


Margaritifera 
margaritifera 


International Listed as a SPI and as ‘endangered’ by the IUCN Red List. Listed as an Annex II 
species under the habitats directive and is a qualifying feature of numerous 
designated sites within the regional fish and shellfish ecology study area.  


King scallop Pecten maximus  Local Species which is not protected under conservation legislation, and is common in 
UK and Irish waters, but forms a key component of the marine biodiversity within 
Eni Development Area. 


Norway lobster Nephrops norvegicus Local Species which is not protected under conservation legislation, and is common in 
UK and Irish waters, but forms a key component of the marine biodiversity within 
Eni Development Area. 
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IEF Scientific Name Importance within the 
Eni Development Area 


Justification 


Spawning grounds of undetermined intensity and nursery grounds of unspecified 
intensity identified within the regional fish and shellfish ecology study, but not 
overlapping with the Eni Development Area.  


Queen scallop Aequipecten 
opercularis 


Local Species which is not protected under conservation legislation, and is common in 
UK and Irish waters, but forms a key component of the marine biodiversity within 
Eni Development Area. 


Spiny lobster Palinurus elephas National Listed as a SPI and as a qualifying feature of multiple MNRs within the regional 
fish and shellfish ecology study area.  


Velvet swimming crab Necora puber Local Species which is not protected under conservation legislation, and is common in 
UK and Irish waters, but forms a key component of the marine biodiversity within 
Eni Development Area. 


Other shellfish - Local Other shellfish, such as common cockle, swimming crabs, and squid, have been 
identified as being likely to occur within the regional fish and shellfish ecology 
study area. 


These are species which are not protected under conservation legislation, and 
may be common in UK and Irish waters, but form a key component of the marine 
biodiversity within Eni Development Area. 
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4 MARINE MAMMALS AND MARINE TURTLES 


4.1 Introduction 


This section of the Marine Biodiversity Technical Report provides a baseline characterisation of the marine 


mammal and marine turtle ecology within the Proposed Development and the wider region. Data have been 


collated through a desktop review of relevant material within the region.  


4.2 Methodology  


4.2.1 Study area 


Marine mammals and turtles are highly mobile and wide ranging. Therefore, two study areas have been 


defined:  


• The Proposed Development marine mammal and marine turtle study area: This is defined as the area 


encompassing the Eni Development Area, (including the offshore pipeline, and associated cables in 


Liverpool Bay) plus a buffer of 10 km (Figure 4.1). 


• The Regional marine mammal and marine turtle study area: This is defined as the area encompassing the 


wider Irish Sea (Figure 4.1). This area has been informed by the most recent marine mammal Management 


Units (MUs) (Figure 4.4; Figure 4.5) and will provide wider context for characterising the baseline. 


Cetacean MUs have been defined by the Inter-Agency Marine Mammal Working Group (IAMMWG, 2022), 


and seal MUs have been defined by the Special Committee on Seals (SCOS, 2021). 


The ecology, distribution, and abundance of marine mammals and turtles within the wider area of the Irish Sea 


are summarised below. 
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Figure 4.1: Marine Mammal Study Areas
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4.2.2 Consultation 


A summary of the key issues raised during consultation activities undertaken to date specific to marine 


mammals is presented in Table 4.1 below. 


 


Table 4.1: Summary Of Key Consultation Issues Raised During Consultation Activities Undertaken For 
The Project Relevant To Marine Mammals 


Date Consultee and type of response Issues raised 


27 January 2023 OPRED Scoping Opinion response “The rationale of using a regional study area for 
scoping of SACS is not considered to be 
appropriate because the Annex II marine 


mammal SAC features are mobile and wide 
ranging. The Marine Mammal MUs are the 


appropriate scale for consideration of offsite 
impacts for marine mammals. Giving greater 
weight to the use of marine mammal MUs for 


assessing abundances enables consideration of 
marine mammal populations over a greater 


period of time, whereas the SCANS III data is a 
snapshot of one day and therefore does not 
account for seasonality of population trends 


over time.” 


“The wider regional Marine Mammal Study 
Area, is not in line with Welsh Marine Mammal 
MUs, as outlined in NRW’s position on the use 


of Marine Mammal MUs for screening and 
assessment in HRA for SACs with marine 


mammal features (NRW, 2022). Encompassing 
only the wider Irish sea habitats will not include 


all relevant areas for harbour porpoise 
Phocoena phocoena, bottlenose dolphin 


Tursiops truncatus, and grey seal Halichoerus 
grypus. The IAMMWG MUs for other cetacean 


species in UK waters (i.e. minke whale 
Balaenoptera acutorostrata, short-beaked 
common dolphin Dephinus dephis, Risso’s 
dolphin Grampus griseus) should also be 


considered.” 


"The Pembrokeshire Marine SAC designated for 
grey seal has not been included, and should be 


included.” 


 


4.2.3 Desktop study 


Information on marine mammals and turtles within the regional and Proposed Development marine mammal 


and marine turtle study area was collected through a detailed desktop review of existing studies and datasets. 


These are summarised at Table 4.2 below.  
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Table 4.2: Summary Of Key Desktop Reports For The Characterisation Of The Marine Mammal And 
Marine Turtle Baseline 


Title Source Year Author 


NPWS Designations Viewer NPWS 2023 NPWS 


Sympatric seals, satellite tracking 
and protected areas: habitat-
based distribution estimates for 
conservation and management 


Frontiers in Marine Science. 2022 Carter et al. 


Updated abundance estimates for 
cetacean management units in 
UK waters (Revised 2022) 


JNCC 2022 IAMMWG 


Review of the Irish Sea Irish Sea Network 2022 Irish Sea Network 


British and Irish Marine Turtle 
Strandings and Sightings. Annual 
Report 2021 


Marine Environmental Monitoring 2022 Penrose et al. 


Estimates of cetacean abundance 
in European Atlantic waters from 
the SCANS-III (Small Cetaceans 
in the European Atlantic and 
North Sea) aerial and shipboard 
surveys 


Sea Mammal Research Unit 
(SMRU), University of St. Andrews 


2021 Hammond et al.  


Estimates of cetacean abundance 
in European Atlantic waters in 
summer 2022 from the SCANS-IV 
aerial and shipboard surveys 


Sea Mammal Research Unit 
(SMRU), University of St. Andrews 


2023 Gilles et al. 


NBN Atlas NBN Atlas 2021 NBN Atlas 


Awel Y Môr OWF Marine 
Mammal Baseline 
Characterisation 


SMRU 2021 Sinclair, et al.  


Scientific Advice of Matters 
Related to the Management of 
Seal Populations 


SCOS and Natural Environment 
Research Council  


2020, 2021 SCOS 


JNCC MPA Mapper JNCC 2020 JNCC 


Habitat-based predictions of at-
sea distribution for grey and 
harbour seals in the British Isles 


 SMRU, University of St Andrews 2020 Carter et al. 


Distribution maps of cetacean 
and seabird populations in the 
North‐East Atlantic 


Journal of Applied Ecology 2020 Waggitt et al. 


Long-term insights into marine 
turtle sightings, strandings and 
captures around the UK and 
Ireland (1910–2018) 


Journal of the Marine Biological 
Association of the United Kingdom 


2020 Botterell et al. 
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Title Source Year Author 


Aerial thermal-imaging surveys of 
Harbour and Grey Seals in 
Northern Ireland 


Department of Agriculture, 
Environment, and Rural Affairs, 
Northern Ireland 


2019 Duck and Morris 


Bottlenose Dolphin Monitoring in 
Cardigan Bay, 2014 – 2016. 
NRW Evidence Report 191 


NRW 2018 Lohrengel et al., 


Aerial surveys of cetaceans and 
seabirds in Irish waters: 
Occurrence, distribution and 
abundance in 2015-2017 


Department of Communications, 
Climate Action, and Environment 


2018 Rogan et al. 


Gwynt y Môr OWF Post-
construction Aerial Surveys 2016 
to 2019 


APEM Ltd. 2017 to 
2019 


Goddard et al., 2017, 
2018, Goulding et al., 
2019 


Revised Phase III Data Analysis 
of Joint Cetacean Protocol (JCP) 
Data Resource  


JNCC 2016 Paxton et al. 


The identification of discrete and 
persistent areas of relatively high 
harbour porpoise density in the 
wider UK marine area 


JNCC  2015 Heinänen and Skov 


Atlas of the distribution and 
relative abundance of marine 
mammals in Irish offshore waters 
2005 – 2011 


Irish Whale and Dolphin Group 2013 Wall et al. 


Phase II Data Analysis of JCP 
Data Resource 


JNCC 2011 Paxton et al.  


Burbo Bank Extension Offshore 
Wind Farm: Environmental 
Impact Assessment Scoping 
Report 


DONG Energy 2010 Sørensen et al.  


Cetaceans in Irish waters: A 
review of recent research 


Royal Irish Academy. 2009 O’Brien et al. 


Atlas of Marine Mammals of 
Wales 


Countryside Council for Wales 2009 Baines and Evans 


Modelled Distributions and 
Abundance of Cetaceans and 
Seabirds of Wales and 
Surrounding Waters 


Natural Resources Wales 2023 Evans and Waggitt 


Gwynt y Môr Offshore Wind Farm 
Marine Ecology Technical Report 


Gwynt y Môr OWF 2005 CMACS 


Background information on 
marine mammals for Strategic 
Environmental Assessment  


SMRU 2005 Hammond et al. 


Cetacean Distribution Atlas JNCC 2003 Reid et al. 
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Title Source Year Author 


Cetacean distributions in the 
waters around the British Isles 


Natural Environment Research 
Council 


1998 Evans 


 


4.2.4 Site-specific surveys 


There were no site-specific marine mammal and marine turtle surveys undertaken for the Proposed 


Development.  


4.2.5 Data limitations 


The desktop data used are the most up to date publicly available information which can be obtained from the 


applicable data sources as cited. Data that have been collected are based on existing literature, consultation 


with stakeholders and identification of habitats to inform likely marine mammals and marine turtles.  


No site-specific surveys have been carried out to inform the baseline characterisation, therefore, it is possible 


that marine mammals and marine turtles may have not been identified. However, given the detailed desktop 


study completed and the precautionary approach adopted, which has included the identification of a regional 


study area, it is unlikely that key species have been omitted from the baseline characterisation. 


Results of site-specific surveys of other projects that partially overlap with the Eni Development Area, species 


records within the NBN Atlas, and spatial datasets were used to characterise these receptors on a local scale.  


4.3 Baseline environment 


Marine Mammals in UK and Irish waters comprise of cetaceans (porpoise, dolphins and whales), pinnipeds 


(seals) and the otter Lutra lutra. The latter do not occur near the Eni Development Area.  


In addition, marine turtles have also been recorded in UK and Irish waters. These species are considered 


below. 


4.3.1 Desktop review 


4.3.1.1 Regional marine mammal and marine turtle study area 


Designated sites 


There are a number of designated sites with marine mammal qualifying features within the regional marine 


mammal and marine turtle study area. These are illustrated in Figure 4.2 and are further detailed in Table 


4.3. There are no sites designated for marine turtles.  


Of particular interest to marine mammal ecology, the North Anglesey Marine SAC is located approximately 


39.6 km from the Eni Development Area and within the regional marine mammal and marine turtle study area. 


This SAC is situated in both Welsh territorial and offshore waters, with harbour porpoise being a protected 


feature listed as an Annex II species.  
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Table 4.3: Sites Designated For Relevant Marine Mammal Qualifying Features Located Within The 
Regional Marine Mammal And Marine Turtle Study Area 


Designated Site Minimum 
Distance to Eni 
Development 
Area (km) 


Qualifying Features Related to Marine Mammals and Site 
Description 


North Anglesey 
Marine/Gogledd Môn 
Forol SAC 


39.68  The North Anglesey Marine SAC stretches from the northern 
coast of the Isle of Anglesey into the Irish Sea. 


 


Relevant Qualifying Features: Annex II harbour porpoise are 
a primary reason for site selection (JNNC, 2021c). 


Isle of Man MNRs 70.06 – 91.05 As detailed in Table 2.5, there are ten MNRs around the Isle 
of Man, encompassing 10.8% of Manx waters (Manx Wildlife 
Trust, 2023).  


 


Relevant Qualifying Features: although it varies between 
individual MNRs, these sites are collectively designated for 
harbour seal Phoca vitulina, grey seal, harbour porpoise, 
minke whale, and Risso’s dolphin (Designation of MNR 
Guidance Notes, undated). 


L’eyn Peninsula and the 
Sarnau/Pen Llŷn a’r 
Sarnau SAC 


85.70 The Lleyn Peninsula and Sarnau SAC encompasses area of 
sea, coast, and estuary that is known to support a wide array 
of marine habitat, flora and fauna. 


 


Relevant Qualifying Features: Annex II bottlenose dolphin 
and grey seal are present as qualifying features but not 
primary reasons for site selection (JNCC, 2023k). 


West Wales Marine/ 
Gorllewin Cymru Forol 
SAC 


82.99  The West Wales Marine SAC covers an area of 7,377 km2, 
extending into the Irish Sea from North Wales to West Wales. 
The average water depth in the area ranges from 40-50 m 
and up to 100 m. 


 


Relevant Qualifying Features: Annex II harbour propose are 
a primary reason for site designation (JNCC, 2023l). 


North Channel SAC 111.78 The North Channel SAC comprises an area of 1,604 km2, 
located along the east coast of Northern Ireland and 
extending into the northern portion of the Irish Sea (JNCC, 
2021d).  


 


Relevant Qualifying Features: Annex II harbour propose are 
a primary reason for site designation (JNCC, 2021d). 


Cardigan Bay/Bae 
Ceredigion SAC 


122.76 Cardigan Bay SAC is located between Pembrokeshire and 
Ceredigion, extending 20 km from the coast, and protecting 
an area of the sea greater than 1,000 km2. 


 


Relevant Qualifying Features: Annex II bottlenose dolphin 
are a primary reason for site designation, while Annex II grey 
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Designated Site Minimum 
Distance to Eni 
Development 
Area (km) 


Qualifying Features Related to Marine Mammals and Site 
Description 


seal are present as a qualifying feature but not a primary 
reason for site designation (JNCC, 2023e). 


Strangford Lough SAC 142.70 The main feature of the Strangford Lough SAC is the sea inlet 
itself, which is known to have emerged from melting ice 
sheets and is less than 10 m in depth, however the SAC 
supports a range of species and habitats (Department of the 
Environment, 2007).  


 


Relevant Qualifying Features: Annex II harbour seal are 
present as a qualifying feature but not a primary reason for 
site designation (JNCC, 2023m). 


Murlough SAC 146.97 This SAC is relatively shallow (depth up to 33 m) and supports 
a range of coastal species and habitats. 


 


Relevant Qualifying Features: Annex II harbour seal are 
present as a qualifying feature but not a primary reason for 
site designation (JNCC, 2023n). 


Rockabill to Dalkey 
Island SAC 


155.10 This site includes a range of dynamic inshore and coastal 
waters win the Western Irish Sea and is roughly 7 km wide 
and 40 km long (NPWS, 2013a). 


 


Relevant Qualifying Features: Rockabill to Dalkey Island 
SAC is designated for Annex II harbour porpoise (NPWS, 
2013a). 


Lambay Island SAC 157.45 Lambay is the largest Irish east coast island, situated 
approximately 4 km off the Dublin coast dominated by igneous 
rock, ash, shale and limestone (NPWS, 2013b). 


 


Relevant Qualifying Features: Lambay Island SAC is 
designated in part for Annex II grey seal and harbour seal 
(NPWS, 2013b). 


The Maidens SAC 190.72 The Maidens SAC is formed by a group of rocky reefs off the 
coast of Larne, Northern Ireland. 


 


Relevant Qualifying Features: Annex II grey seal are a 
primary marine feature for the designation of the SAC 
(Department of Agriculture, Environment and Rural Affairs 
(DAERA), 2023). 


Bristol Channel 
Approaches/Dynesfeydd 
Môr Hafren SAC 


194.73 The Bristol Channel Approaches SAC spans the Bristol 
Channel between the northern coast of Cornwall and Wales.  
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Designated Site Minimum 
Distance to Eni 
Development 
Area (km) 


Qualifying Features Related to Marine Mammals and Site 
Description 


Relevant Qualifying Features: Annex II harbour porpoise are 
a primary reason for site designation (JNCC, 2021e). 


Pembrokeshire 
Marine/Sir Benfro Forol 
SAC 


195.44 The Pembrokeshire Marine SAC is located on the south-west 
coast of Wales. 


 


Relevant Qualifying Features: Annex II grey seal are a 
primary reason for site designation (JNCC, 2023o). 


Slaney River Valley 
SAC 


198.26  The Slaney River Valley SAC overlaps Raven Point Nature 
Reserve SAC, The Raven SPA and Wexford Harbour and 
Slobs SPA (NPWS, 2011). 


 


Relevant Qualifying Features: The Slaney River Valley SAC 
is designated in part for Annex II harbour seal (NPWS, 
2011a). 


Saltee Islands SAC 239.28 The Saltee Islands SAC is located off the coast of Wexford, 
Ireland, which feature sea caves and cliffs. 


 


Relevant Qualifying Features: Annex II grey seal are a 
qualifying interest feature for this site (NPWS, 2011b). 


Lundy SAC 251.48 The Lundy SAC is situated within the Bristol Channel. 


 


Relevant Qualifying Features: Annex II grey seal are a 
primary reason for site designation (JNCC, 2023s). 


Roaringwater Bay and 
Islands SAC 


445.50 The Roaringwater Bay and Islands SAC is located off the 
coast of Cork, Ireland, at the western edge of the regional 
marine mammal study are. 


 


Relevant Qualifying Features: Annex II harbour porpoise 
and grey seal are a qualifying interest features for this site 
(NPWS, 2011c). 
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Figure 4.2: Designated Sites With Relevant Marine Mammal Qualifying Features Within The Regional Marine Mammal And Marine Turtle Study Area
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Marine mammals 


There are 16 marine mammal species that have been recorded within 60 km of the coastline in the eastern 


Irish Sea since 1975 (14 cetaceans and two pinnipeds) (Evans, 1998) and therefore, could potentially be 


present within the regional marine mammal and marine turtle study area (Table 4.4).  


Seven of these species are known to occur regularly within the regional marine mammal and marine turtle 


study area: 


• bottlenose dolphin; 


• grey seal; 


• harbour porpoise; 


• harbour seal; 


• minke whale; 


• Risso’s dolphin; and 


• short-beaked common dolphin Delphinus delphis (hereafter ‘common dolphin’). 


The remaining nine species of cetaceans that have been observed infrequently in the eastern Irish Sea are: 


• Atlantic white-sided dolphin Lagenorhynchus acutus; 


• fin whale Balaenoptera. Physalus; 


• killer whale Orcinus orca; 


• northern bottlenose whale Hyperoodon ampullatus;  


• sei whale Balaenoptera borealis; 


• Sowerby’s beaked whale Mesoplodon bidens; 


• sperm whale Physeter macrocephalus; 


• striped dolphin Stenella coeruleoalba; and 


• white-beaked dolphin Lagenorhychus albirostris (Table 4.4). 


The waters in the regional marine mammal and marine turtle study area, and more specifically the waters of 


Liverpool Bay are not considered to be an important area in terms of species richness and abundance of 


cetacean compared to other parts of the UK (CMACS, 2005b). During the 1994 survey season, cetacean 


numbers in this area of the Irish Sea were so low that the SCANS project, an international assessment of 


cetacean abundance in UK waters, chose not to conduct surveys within the area (Hammond et al., 2002).  
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Table 4.4: Summary Of The Abundant, Common, Occasional, And Rare Marine Mammals Within The 
Regional Marine Mammal And Marine Turtle Study Area (Sources: Reid et al. (2003); O’Brien et al. 
(2009); Baines and Evans (2012); Wall et al. (2013); Waggitt et al. (2020); Carter et al. (2022); Evans and 
Waggitt (2023); Gilles et al. (2023)) 


Species Occurrence in the 
Regional Marine 
Mammal and Marine 
Turtle Study Area 


Description 


Toothed whales, dolphins, and porpoises (Odontoceti) 


Harbour porpoise Abundant Abundant and widespread throughout Irish Sea; most 
frequently reported cetacean in Irish waters. Highest 
relative abundances in the western half of the central 
Irish Sea. High predicted relative densities in both 
winter and summer in the Irish Sea. 


Bottlenose dolphin Common A nearly global cetacean, which occurs in both eastern 
and western Irish Sea near the coast. There is a semi-
resident population at Cardigan Bay (Wales) and off the 
coast of County Wexford (Ireland).  


Risso’s dolphin Common Global distribution, and typically a continental shelf 
species. Regularly sighted in the Irish Sea, with a 
relatively localised distribution, forming a wide band 
running south-west to north-east, that encompasses 
west Pembrokeshire, the western end of the Lleyn 
Peninsula, Anglesey, the south-east coast of Ireland, 
and waters around the Isle of Man.  


Short-beaked 
common dolphin 


Common Occurs throughout the Irish Sea and second most 
frequently reported cetacean after harbour porpoise in 
Irish waters. 


Atlantic white-sided 
dolphin  


Occasional Largely restricted to cool and temperate waters of the 
North Atlantic, typically in deep water along the 
continental shelf. Rarely recorded in the Irish Sea, with 
five stranding records between 1984 and 2006. 


Killer whale  Occasional Largely distributed in the north of the North Sea off the 
north-west of Scotland, but occasionally seen around 
the Isle of Man and St George's Channel. Occasionally 
sighted in Irish Sea (most recently 2011) but most 
sightings to south-west, west and north of Ireland. 


Striped dolphin Occasional Small number of records from the Irish Sea and rarely 
sighted in inshore waters; largely distributed along 
south and west Ireland. 


White-beaked 
dolphin  


Rare Sightings rare in all Irish waters; no sightings recorded 
for the Irish Sea and only one stranding record. 


Sperm whale  Rare Largely distributed off the western and along the 
northern coast of Ireland; single stranding record (1766) 
on east coast and rarely observed in the Irish Sea.  


Beaked whales (Ziphiidae) 


Northern bottlenose 
whale  


Rare Records of strandings on east coast of Ireland although 
none since 1954; sightings in inshore waters very rare. 


Sowerby’s beaked 
whale  


Rare Rarely recorded in Irish Sea; records of strandings on 
the south-east coast of Ireland; one in 2004. 
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Species Occurrence in the 
Regional Marine 
Mammal and Marine 
Turtle Study Area 


Description 


Baleen whales (Mysticeti) 


Minke whale Common Most frequently sighted baleen whale in Irish waters; 
occurs seasonally (spring/summer) in the Irish Sea. 


Blue whale (B. 
musculus) 


Rare Migrates along the western seaboard of Ireland; single 
stranding record (early 1900) on the south-east coast of 
Ireland. Sightings and acoustic detections in recent 
years have shown they occur during the summer and 
autumn months offshore along the continental shelf 
edge, to the south-west of Ireland. 


Fin whale Rare Occurs primarily in the south of Ireland but also along 
the west coast; rarely recorded in the Irish Sea. 


Humpback whale 
(Megaptera 
novaeangliae) 


Rare Favours deeper waters over and along edges of 
continental shelfs and around oceanic islands, but 
sightings have occurred in the north of the Irish Sea, 
southern Irish Sea, Celtic Sea and Western Channel. 
Most sightings have been made between May and 
September, which is when small numbers have also 
been seen off the continental shelf west and north of 
Scotland. 


Sei whale  Rare Prefers deep, offshore waters and are known to be far 
ranging animals that infrequently visit UK shores. Some 
sightings between southern Ireland and south-west 
England, although minimal. 


Pinnipeds 


Grey seal Abundant Restricted to the North Atlantic but distributed all around 
the UK and Ireland, with breeding populations around 
the coast of the Irish Sea. High counts along east of 
Northern Ireland, south-west of Isle of Man, and north 
coast of Wales and River Dee. Seal usage at sea maps 
show high density areas in the south-east of the Irish 
Sea, and along the east coast of Ireland and west Isle 
of Man (Carter et al., 2022).  


Harbour seal Abundant Harbour seals haul out on coasts of Scotland and 
Northern Ireland, with high haul-out counts on the east 
of Northern Ireland. Seal usage at sea maps show high 
density areas on the east coast of Northern Ireland 
(Carter et al., 2022). 


 


Marine turtles 


Six species of marine turtles have been documented within UK and Irish waters (Botterell et al., 2020): 


• green turtle Chelonia mydas; 


• hawksbill turtle Eretmochelys imbricata; 


• Kemp’s ridley turtle Lepidochelys kempii; 


• leatherback turtle Dermochelys coriacea; 
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• loggerhead turtle Caretta caretta; and 


• olive ridley turtle L. olivacea  


Due to the relative paucity of information surrounding the ecology, distribution, and abundance of these six 


species within UK and Irish waters in comparison to that available for marine mammals, they have been 


grouped together as ’marine turtles’ for the purposes of this assessment.  


SCANS-III survey 


The SCANS III survey is the third in an ongoing series of large scale surveys for cetaceans in European Atlantic 


waters, with the first instalment undertaken in 1994 (Hammond et al., 2002) and SCANS II in 2005 (Hammond 


et al., 2013). The SCANS III survey was conducted in the summer of 2016, with results published in Hammond 


et al. (2021). Survey effort was divided into blocks Figure 4.3. The Proposed Development marine mammal 


and marine turtle study area is located within SCANS-III block F, while blocks E and F are within the regional 


marine mammal and marine turtle study area. SCANS-III block D also overlaps partly with the regional marine 


mammal and marine turtle study area (Figure 4.3). The estimated density and abundance values of harbour 


porpoise, bottlenose dolphin, common dolphin, Risso’s dolphin, and minke whale from blocks D, E, and F are 


presented in Table 4.5. Harbour porpoise was the only species observed in block F, while common dolphin 


and Risso’s dolphin were only observed in blocks D and E, respectively.  


 


Table 4.5: Cetacean Abundance (Number Of Animals) And Density (Animals Per km2) Estimates Within 
The SCANS-III Blocks Which Overlap With The Regional Marine Mammal And Marine Turtle Study Area 
(Source: Hammond et al., 2021) 


Species 
Survey Block Abundance Density  


Harbour porpoise D 5,734 0.118 


E 8,320 0.239 


F 1,056 0.086 


Bottlenose dolphin D 2,938 0.0605 


E 288 0.0082 


F - - 


Common dolphin D 18,187 0.3743 


E - - 


F - - 


Risso’s dolphin D - - 


E 1,090 0.0313 


F - - 


Minke whale D 543 0.0112 


E 603 0.0173 


F - - 


 


SCANS-IV survey 


The SCANS-IV survey is the fourth of the SCANS surveys, with the primary aim of providing large-scale 


estimates of cetacean abundance to inform the upcoming Marine Strategy Framework Directive assessment  


of Good Environmental Status in European Atlantic waters in 2024. The SCANS-IV survey was conducted 


between June and October of 2022, with results published in  Giles et al. (2023). The Proposed Development 


marine mammal and marine turtle study area is located within SCANS-IV block CS-E, while blocks CS-C and 


CS-D are within the regional marine mammal and marine turtle study area (Figure 4.3). SCANS-IV blocks CS-







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE | ENVIRONMENTAL STATEMENT 


 


Marine Biodiversity Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 140 


D and CS-E cover a similar area to the SCANS-III blocks E and F, respectively. However, SCANS-IV block 


CS-C does not cover the same area as SCANS-III block D, as shown in Figure 4.3. Therefore, the density 


values presented for the SCANS-III survey and the SCANS-IV survey are not always directly comparable. The 


estimated density and abundance values of harbour porpoise, bottlenose dolphin, common dolphin, Risso’s 


dolphin, and minke whale from blocks CS-C, CS-D, and CS-E are presented in Table 4.6. Harbour porpoise, 


bottlenose dolphin and minke whale were observed in survey blocks CS-C, CS-D and CS-E, while common 


dolphin and Risso’s dolphin were observed in blocks CS-C and CS-D only. 


 


Table 4.6: Cetacean Abundance (Number Of Animals) And Density (Animals Per km2) Estimates Within 
The SCANS-IV Blocks Which Overlap With The Regional Marine Mammal And Marine Turtle Study Area 
(Source: Giles, et al., 2023) 


Species 
Survey Block Abundance Density  


Harbour porpoise CS-C 564 0.0157 


CS-D 9,773 0.2803 


CS-E 6,325 0.5153 


Bottlenose dolphin CS-C 15,117 0.4195 


CS-D 8,199 0.2352 


CS-E 127 0.0104 


Common dolphin CS-C 30,301 0.8410 


CS-D 949 0.0272 


CS-E - - 


Risso’s dolphin CS-C 205 0.0057 


CS-D 75 0.0022 


CS-E - - 


Minke whale CS-C 284 0.0079 


CS-D 477 0.0137 


CS-E 108 0.0088 
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Figure 4.3: SCANS-III, SCANS-IV And ObSERVE Aerial Survey Blocks Within The Regional Marine Mammal And Marine Turtle Study Area (Sources: 
Rogan et al., 2018; Hammond et al., 2021; Gilles et al., 2023)
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ObSERVE surveys 


Aerial surveys were conducted between 2015 and 2017 by Rogan et al. (2018) in Irish waters, with the aim to 


investigate key marine species. These waters were divided into strata in order to conduct the surveys, which 


were composed of line transects with observers monitoring approximately 500 m either side of the aeroplane. 


Stratum 5 lies within the regional marine mammal and marine turtle study area in the western Irish Sea, while 


strata 4 and 8 partially overlap it (Figure 4.3). Strata 4 and 5 were surveyed in summer and winter in both 2015 


and 2016, while stratum 8 was only surveyed in 2016. Pinnipeds were observed, but not recorded to species 


level and abundances and densities were not presented. Within the regional marine mammal and marine turtle 


study area, pinnipeds were recorded in Stratum 5. Leatherback was the only species of turtle recorded during 


the ObSERVE surveys, at the south-western edge of stratum 4 thus outwith the regional marine mammal and 


marine turtle study area. 


The abundances and densities of the species recorded in strata 4, 5, and 8 between 2015 to 2017 are 


presented in Table 4.7. 


 


Table 4.7: Estimates Of Abundance (Number Of Animals) And Density (Animals Per km2) Of Cetaceans 
And Turtles Within The ObSERVE Survey Strata 4,5, And 8 (Source: Rogan et al., 2018) 


Species Season Stratum Abundance Density 


Harbour porpoise Summer 2015 4 14,190 0.227 


5 7,734 0.696 


Winter 2015/16 4 3,752 0.060 


5 9,636 0.867 


Summer 2016 4 14,196 0.227 


5 11,625 1.046 


8 1,977 0.208 


Winter 2016/17 4 - - 


5 - - 


8 568 0.060 


Bottlenose dolphin Summer 2015 4 3,885 0.062 


5 - - 


Winter 2015/16 4 6,217 0.098 


5 - - 


Summer 2016 4 5,549 0.088 


5 - - 


8 11,266 1.161 


Winter 2016/17 4 58,647 0.929 


5 401 0.036 


8 3,322 0.342 


Common dolphin Summer 2015 4 2,760 0.018 


5 - - 


Winter 2015/16 4 39,899 0.262 


5 - - 


Summer 2016 4 - - 


5 - - 


8 819 0.035 


Winter 2016/17 4 - - 


5 - - 
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Species Season Stratum Abundance Density 


8 - - 


Risso’s dolphin Summer 2015 4 - - 


5 35 0.0001 


Winter 2015/16 4 40 0.0006 


5 - - 


Summer 2016 4 809 0.0128 


5 - - 


8 549 0.0565 


Winter 2016/17 4 - - 


5 - - 


8 - - 


Minke whale Summer 2015 4 836 0.004 


5 495 0.014 


Winter 2015/16 4 751 0.004 


5 - - 


Summer 2016 4 761 0.004 


5 180 0.005 


8 2,242 0.070 


Winter 2016/17 4 - - 


5 - - 


8 - - 


Leatherback turtle 
Summer 2015  4 1 - 


Summer 2016 4 2 - 


 


JCP Phase III analysis 


The JCP Phase III analysis included 38 data sources, with data from at least 542 distinct survey platforms 


(ships and aircraft). This analysis was conducted to estimate spatial and temporal patterns of abundance of 


seven species of cetacean between 1994 to 2010 (Paxton et al., 2016). The species of cetaceans included in 


the study were harbour porpoise, minke whale, bottlenose dolphin, common dolphin, Risso’s dolphin, white-


beaked dolphin and Atlantic white-sided dolphin.  


The survey covered the region from 48° N to c. 64° N and from the continental shelf edge west of Ireland to 


the Kattegat in the east. The Eni Development Area is situated within the “Irish Sea” area of special commercial 


interest, covering the area of 8,227 km2. Density surface models were used to predict species density over a 


fine scale grid of 25 km2 resolution for one day in each season in each survey year. The data were divided into 


regions and seasonal estimates of abundance given for winter (January to March), spring (April to June), 


summer (July to September) and autumn (October to December).  


Management units 


Cetaceans 


The IAMMWG have defined MUs for a range of cetacean species in the UK and calculated abundance 


estimates for each MU. In relation to the regional marine mammal and marine turtle study area, common 


dolphin, Risso’s dolphin, and minke whale are all part of the Celtic and Greater North Seas MU, harbour 


porpoise within the Celtic and Irish Sea MU, and bottlenose dolphin are within the Irish Sea MU and the 


Offshore Channel, Celtic Sea and South West England MU (Figure 4.4) (IAMMWG, 2022). The results of aerial 


surveys conducted by Rogan et al. (2018) and of the SCANS-III survey were used to generate estimates of 
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localised abundances and densities of the key cetacean species within their respective MUs (Table 4.8) 


(IAMMWG, 2022). 


 


Table 4.8: Cetacean Abundance Estimates Within Their Respective MUs (Sources: Rogan et al., 2018; 
Hammond et al., 2021; IAMMWG, 2022) 


Species Management Unit (MU) 
Abundance of animals in 
MU (CV= Coefficient of 
Variation) 


95% Confidence 
Interval 


Harbour porpoise Celtic and Irish Sea 62,517 (CV = 0.13) 48,324 to 80,877 


Bottlenose dolphin Irish Sea 293 (CV = 0.54) 108 to 793 


Offshore Channel, Celtic Sea 


and South West England 
10,947 (0.25) 


6,727 to 17,814 


Common dolphin 


Celtic and Greater North Seas 


102,656 (CV = 0.29) 58,932 to 178,822 


Risso’s dolphin 12,262 (CV = 0.46) 5,227 to 28,764 


Minke whale 20,118 (CV = 0.18) 14,061 to 28,786 


 


Pinnipeds 


SCOS have defined MUs for grey and harbour seal in UK waters. The regional marine mammal and marine 


turtle study area fully encompasses the Wales MU and the North West (NW) England MU, and partially 


overlaps with the Northern Ireland MU, the South West (SW) Scotland MU, and the SW England MU (Figure 


4.5) (SCOS, 2021). Population dynamics within these MUs are discussed in greater detail in each seal species’ 


account below.  


Marine turtles 


There are no MUs defined for any marine turtles within UK and Irish waters, however sightings and strandings 


are monitored and reported annually by Marine Environmental Monitoring (Penrose et al., 2022), where they 


are then published on the NBN Atlas.  
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Figure 4.4: Cetacean Management Units (Source: IAMMWG, 2022) 
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Figure 4.5: Seal Management Units (Source: SCOS, 2021)
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4.3.1.2 Proposed Development Marine Mammal and Marine Turtle Study Area 


Although no site-specific surveys were carried out for the Proposed Development, information obtained from 


surveys undertaken for OWFs within the Eni Development Area can be used for the characterisation of the 


marine mammal and turtle baseline on a local scale. It should be noted that these data are limited, and, in the 


case of the first Gwynt y Môr OWF survey, now quite dated (CMACs, 2005b). For example, site-specific 


surveys conducted for the Gwynt y Môr OWF EIA recorded harbour porpoise, and grey seal throughout the 


year (CMACS, 2005b). Bottlenose dolphin, common dolphin, and minke whale were recorded irregularly, and 


these species were considered transient or occasional visitors (Table 4.9) (CMACS, 2005b). The results of the 


post-construction monitoring at Gwynt y Môr OWF recorded 43 unidentifiable marine mammals, 63 grey seal, 


and four harbour porpoise (Goddard et al., 2017, 2018; Goulding et al., 2019). Most recently, site-specific 


surveys conducted for Awel y Môr OWF reported harbour porpoise, seals, and dolphins (Sinclair et al., 2021). 


There were no marine turtles recorded in any of these surveys. A summary of these surveys for Gwynt y Môr 


OWF and Awel y Môr OWF is presented in Table 4.9. 


 


Table 4.9: Summary Of Marine Mammals Recorded During Relevant Site-Specific Surveys For Projects 
Within The Regional Marine Mammal And Marine Turtle Study Area 


Project Minimum Distance to 
Eni Development 
Area (km) 


Survey 
Years 


Marine Mammals Recorded Reference 


Awel y Môr OWF 
EIA site-specific 
surveys 


0.00 2019 to 
2021 


152 marine mammal sightings 
comprised of 74 dolphin/porpoise, 
38 unidentifiable seals, 27 harbour 
porpoise, 7 unidentifiable marine 
mammals, and 6 unidentifiable 
dolphins 


Sinclair et al., 
2021 


Gwynt y Môr OWF 
post construction 
site-specific surveys 


0.00 2016 to 
2019 


110 sightings, including 63 grey 
seal, 22 unidentifiable seals, 20 
dolphin/porpoise, 4 harbour 
porpoise, and 1 unidentifiable 
marine mammal 


Goddard et 
al., 2017, 
2018; 
Goulding et 
al., 2019 


Gwynt y Môr OWF 
site-specific surveys 
for the EIA 


0.00 2003 to 
2005 


84 harbour porpoise and 68 grey 
seals sighted during boat based 
transects, while harbour porpoise 
and potentially bottlenose dolphin 
were recorded by hydrophones. 
There were also irregular sightings 
of bottlenose dolphins, common 
dolphins, and one minke whale 
throughout the surveys. 


CMACS, 
2005b 


 


Where available, species records within the Proposed Development marine mammal and marine turtle study 


area from the NBN Atlas (2021) are presented in the individual species accounts below. These records were 


identified by using the ’user defined polygon’ search tool to approximately trace the Proposed Development 


marine mammal and marine turtle study area in the NBN Atlas map feature (2021). Given the nature of the 


NBN Atlas, it was not possible to provide detailed descriptions of any records, but they are included to provide 


additional site-specific context to the marine mammal and marine turtle baseline characterisation.  
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4.3.1.3 Species accounts 


Based on the information presented above, the following species are considered likely to occur within the 


regional marine mammal and marine turtle study area and Proposed Development marine mammal and marine 


turtle study area: 


• bottlenose dolphin; 


• common dolphin; 


• grey seal; 


• harbour porpoise; 


• harbour seal; 


• marine turtles; 


• minke whale; and 


• Risso’s dolphin. 


Individual accounts for each of these key species are presented below, informed by the most recent evidence.  


Harbour porpoise 


Ecology and distribution 


Harbour porpoise are widespread around UK and Irish waters, where they feed on a range of fish (mainly small 


shoaling pelagic or demersal species) (Santos and Pierce, 2003; Aarfjord, 1995). They are by far the most 


common cetacean in the regional marine mammal and marine turtle study area (Reid et al., 2003; Hammond 


et al., 2005; Baines and Evans, 2012; Wall et al., 2013; Evans and Waggitt, 2023).  


Wide-scale historical data from 1990 to 2009 presented in the Welsh Marine Atlas confirms regular widespread 


sightings of harbour porpoise across the Irish Sea, with hotspots off North and West Anglesey, the south-west 


coast of the Lleyn Peninsula, southern Cardigan Bay, and in the Bristol Channel of the south coast of Wales 


(Baines and Evans 2012). These broadscale data, however, have limitations such as age of the data and 


inadequate survey coverage.  


The Modelled Distributions and Abundances of Cetaceans of Wales and Surrounding Waters presented in 


Evans and Waggitt (2023) supersedes Baines and Evans (2012) and presents over 440,000 km of cetacean 


survey effort conducted between 1990 and 2020 using a combination of vessel, aerial visual and aerial digital 


observation platforms. The main aim was to produce distribution maps of cetacean species to update the maps 


formed for the earlier Marine Mammal Atlas by Baines and Evans (2012). The dataset presented in the updated 


Welsh Marine Atlas indicates the main areas of high density of harbour porpoise are between north Anglesey 


and the Isle of Man, the outer part of Cardigan Bay, and west Pembrokeshire in Wales, and in eastern Ireland, 


the coastal area particularly from Co. Dublin south to Co. Waterford. The quarterly modelled density maps for 


harbour porpoise, measured as the mean density per cell across months within a season, are shown in Figure 


4.6 (Evans and Waggitt 2023). 


SCANS-III, SCANS-IV and ObSERVE data showed widespread sightings across the Irish Sea between 2015 


and 2022 (Rogan et al., 2018; Hammond et al., 2021; Gilles et al., 2023), as shown in Table 4.5, Table 4.7, 


and Table 4.8 above, The observed distribution of harbour porpoise from SCANS-III and from Rogan et al. 


(2018), was similar to that observed in SCANS-II in 2005 (Hammond et al., 2013). There was an increase in 


the observed distribution of harbour porpoise in SCANS-IV survey block CS-E compared to the equivalent 


survey block in SCANS-III (block F), and the observed distribution of harbour porpoise in the SCANS-IV survey 


block CS-D was similar to that observed in the equivalent SCANS-III survey block (block E). Since SCANS-IV 


survey block CS-C does not cover the same area as any survey block from the SCANS-III surveys (see Figure 


4.3), these distributions cannot be compared directly; however abundance and distributions of harbour 


porpoise for this block are presented in Table 4.6 (Gilles et al., 2023). Finally, sightings data from the Manx 
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Whale and Dolphin Watch (MWDW) indicated that harbour porpoise are widespread in the waters around the 


Isle of Man, extending out towards the Eni Development Area and up towards the coast of Northern Ireland 


(MWDW, 2022).  


 


 


Figure 4.6: Harbour porpoise modelled densities by quarter (measured as the mean density per cell 
across months within a season; taken from Evans and Waggitt (2023) 
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Abundance within the Regional Marine Mammal and Marine Turtle Study Area 


Abundance estimates for harbour porpoise vary considerably depending on the dataset and spatial scale. 


Harbour porpoise abundance is estimated as 62,517 animals (CV = 0.13, 95% CI = 48,324 to 80,877) within 


the relevant harbour porpoise MU (Celtic and Irish Seas MU) (Table 4.8) (IAMMWG, 2022).  


The Eni Development Area is situated within block F for the 2016 SCANS-III surveys which had an estimated 


1,056 animals (95% CI = 342 to 2,010) (Table 4.5) (Hammond et al., 2021). Harbour porpoises were also 


recorded in the adjacent block E, however, with an estimated abundance of 8,320 animals (95% CI = 4,643 to 


14,354) (Table 4.5) (Hammond et al., 2021).  


The Eni Development Area is situated within the SCANS-IV survey block CS-E, which had an estimated 6,325 


animals (95% CI = 3,663 to 10,162) (Table 4.6) (Gilles et al., 2023). Harbour porpoises were also recorded in 


the adjacent block CS-D, with an estimated abundance of 9,773 animals (95% CI = 4764 to 18,125) (Table 


4.6) (Gilles et al., 2023). 


Abundance estimates within strata 4, 5, and 8 of the ObSERVE surveys ranged from 568 animals in stratum 


8 in winter 2016/17 to 14,196 animals in stratum 4 in summer 2016 (Table 4.7) (Rogan et al., 2018). The JCP 


Phase III analysis gave predicted abundances for the Irish sea by season; spring was 2,300 animals, summer 


was 3,200 animals, autumn had 2,000 animals, and winter was 4,600 animals (Paxton et al., 2016). 


Density within the Regional Marine Mammal and Marine Turtle Study Area 


As presented in Table 4.5, harbour porpoise density is estimated to be 0.118 animals per km2 in SCANS-III 


block D, 0.239 animals per km2 in block E and 0.086 animals per km2 in block F (Hammond et al., 2021). From 


the observations recorded during SCANS-IV surveys, as presented in Table 4.6, harbour porpoise density is 


estimated to be 0.2803 animals per km2 in block CS-D and 0.5153 animals per km2 in block CS-E (Gilles et 


al., 2023). However, as these densities are based on surveys conducted in the summer, they may vary 


throughout the year. Density surface modelling in the JCP III analysis (which aimed at providing estimates of 


both abundance and changes in abundance for common cetacean species in UK waters), gave a mean density 


of 0.8738 animals per km2 across the entire JCP Phase III study region, with areas of relative higher density 


for harbour porpoise in the Irish and Celtic Sea (Paxton et al. 2016).  


The aerial surveys conducted by Rogan et al. (2018) intersected with the regional marine mammal and marine 


turtle study area during strata 4, 5, and 8. These surveys were conducted in the summer and winter in 2015 


and 2016, with densities of harbour porpoise ranging from 0.060 animals per km2 in winter 2015/16 to 1.046 


animals per km2 in summer 2016 (Table 4.7) (Rogan et al., 2018). A recent study by Waggitt et al. (2020) 


collated diverse survey data to generate predicted distribution maps at 10 km resolution for a range of 


cetaceans. The study confirmed harbour porpoise to be abundant year-round in the Irish Sea with higher 


densities towards the east of the Irish Sea.  


Heinänen and Skov (2015) demonstrated that water depth, surface sediments, current speed, and eddy 


potential all influence the distribution of harbour porpoise in the Celtic and Irish Sea MU. In winter, water depth 


and current speed were the major determinants of distribution with some influence from surface salinity. An 


increased probability of occurrence was associated with increasing current speed, yet a tendency for lower 


probability of occurrence was observed at very high current speeds of greater than 0.7 m/s. The authors also 


concluded that high densities of harbour porpoise are associated with depth and season. Using spatio-


temporal modelling of species and environmental data, they illustrated that the shallowest areas (< 40 m) and 


winter months supported high densities (Heinänen and Skov, 2015). 


During summer, harbour porpoise were associated with areas of high eddy activity, with the coarseness of 


sediments also playing an important role (Heinänen and Skov, 2015). Peak densities were associated with 


sandy-gravelly sediments, with lower densities in muddy areas. In summer, current speed and eddy potential 


were important, with similar increasing probabilities of occurrence with increasing current speed up to 0.4 m/s 


and increasing eddy activity. Harbour porpoise are often found in areas of high shipping traffic, however, this 


study found that densities of porpoise decreased with increasing levels of traffic. Density of ships was a static 


predictor variable, given as the mean number of ships per year in each cell (Heinänen and Skov, 2015).  
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Records within the Proposed Development Marine Mammal and Marine Turtle Study Area 


There are approximately 237 records of harbour porpoise within the Proposed Development marine mammal 


and marine turtle study area on the NBN Atlas (2021). These records date from 1864 – 2022. 


Bottlenose dolphin 


Ecology and distribution 


Bottlenose dolphins are found worldwide in temperate and tropical waters. They have a broad diet, and a study 


of bottlenose dolphins in the Irish Sea found that the main prey species were gadoid fish (pollock, haddock, 


blue whiting, whiting, and saithe Pollachius virens) (Hernandez-Milian et al., 2015). Coastal populations are 


frequently observed in pods which may be larger in offshore populations but very little is known about their 


distribution (Rogan et al., 2018). Studies on bottlenose dolphins from Cardigan Bay and Anglesey suggest that 


distance from the coast had a significant effect on encounter rates, with the population favouring habitat as 


close as 5 km from the coast and shallow waters of 5 to 10 m deep (Pesante et al., 2008; Feingold and Evans, 


2013). The species occurs particularly along the north coast of the north coast of the Llŷn Peninsula, around 


Anglesey, the coast of mainland North Wales east to Liverpool Bay, around the Isle of Man and probably 


elsewhere in the Irish Sea. In those locations, particularly in winter, groups rarely remain for extended periods 


in any one locality, instead ranging around and often occurring more offshore, as revealed from casual 


sightings (Evans and Waggitt, 2023). The quarterly modelled density maps for bottlenose dolphin, measured 


as the mean density per cell across months within a season, are shown in Figure 4.7 (Evans and Waggitt, 


2023). 
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Figure 4.7: Bottlenose dolphin modelled densities by quarter (taken from Evans and Waggitt, 2023) 
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There are two semi-resident groups of bottlenose dolphin in UK waters, one in Cardigan Bay and on in the 


Moray Firth (Wilson et al., 1997). These two areas have therefore been designated as SACs due to the 


presence of Annex II bottlenose dolphins. The Cardigan Bay/Bae Ceredigion SAC is within the regional marine 


mammal and marine turtle study area (Table 4.3). Bottlenose dolphin from Cardigan Bay are likely to interact 


with animals in waters of south-west UK and southern Ireland and there is probably exchange with more distant 


populations (Pesante et al., 2008), as the range extends north to the Isle of Man (Duckett, 2018). Estimates in 


recent years from across Cardigan Bay have been amongst the lowest recorded, and the robust design models 


indicate some permanent emigration from the Bay (Lohrengel et al. 2018). 


Abundance within the Regional Marine Mammal and Marine Turtle Study Area 


Broad scale abundance estimates are available for bottlenose dolphin within the regional marine mammal and 


marine turtle study area, which includes the Irish Sea MU and the Offshore Channel, Celtic Sea and South 


West England MU (Table 4.8) (IAMMWG, 2022). The most recent abundance estimate of bottlenose dolphin 


in these MUs are 293 animals (CV = 0.54, 95% CI = 108 to 793) and 10,947 animals (CV = 0.25, 95% CI = 


6,727 to 17,814), respectively (Table 4.8) (IAMMWG, 2022).  


The Eni Development Area is situated within block F for the 2016 SCANS-III surveys but no bottlenose dolphin 


were sighted within the block. They were recorded in the adjacent Block E, however, with an estimated 


abundance of 288 animals (95% CI = 0 to 664) and mean group size of 1.50 (CV = 0.192) (Table 4.5) 


(Hammond et al., 2021). They were also recorded in block D, which partially overlaps with the regional marine 


mammal and marine turtle study area, with an estimated abundance of 2,938 animals (95% CI = 914 to 5,867) 


and mean group size of 2.6 (CV = 0.224) (Table 4.5) (Hammond et al., 2021).  


Bottlenose dolphin were however observed within block CS-E for the SCANS-IV surveys conducted in summer 


2022, which overlaps with the Eni Development Area, which had an estimated 127 animals (95% CI = 3 to 


353) and mean group size of 1.50 (CV = 406) (Table 4.6) (Gilles et al., 2023). Bottlenose dolphin were also 


recorded in the adjacent block CS-D, with an estimated abundance of 8,199 (95% CI = 3,595 to 15,158) and 


mean group size of 2.74 (CV = 0.353) (Table 4.6) (Gilles et al., 2023), which is a marked increase from an 


estimate of 288 animals during the previous SCANS survey campaign (Table 4.5; Hammond et al., 2021). This 


increase may be driven, in part by a response to interannual spatial variation in prey availability across the 


wider range, reflected as differences in distribution and abundance estimates between SCANS survey 


campaigns (Gilles et al., 2023). 


Bottlenose dolphin were not observed in all surveys within the ObSERVE survey strata 4, 5, and 8 (which 


overlap with the regional marine mammal and marine turtle study area). Abundance estimates ranged from 


401 animals in stratum 5 in the winter 2016/17 survey to 58,647 in stratum 5 in the same survey (Table 4.7) 


(Rogan et al., 2018). In the JCP Phase III analysis, estimated predicted abundances in 2010 were given per 


season for the Irish Sea, with 30 animals in both spring and summer and ten animals in both autumn and 


winter (Paxton et al. 2016).  


Lohrengel et al. (2018) summarised distance sampling surveys between Cardigan Bay SAC and the wider 


Cardigan Bay to provide abundance estimates for bottlenose dolphin. These abundance estimates were used 


by Sinclair et al. (2021) to calculate densities for these areas. Within the Cardigan Bay SAC, density estimates 


were 0.088 dolphins per km2 (based upon abundance estimates of 85 dolphins in 2016, 95% CI = 44 to 160; 


Lohrengel et al., 2018) and SAC area of 958.58 km2 (Sinclair et al., 2021). For the wider Cardigan Bay area 


(4,986.86 km2), a density of 0.035 dolphins per km2 has been predicted (Sinclair et al., 2021). This was based 


upon abundance estimates of 174 dolphins in 2016 (95% CI = 150 to 246) in a closed population Capture, 


Mark and Recapture (CMR) model (Lohrengel et al., 2018). This does, however, assume uniform density of 


animals throughout the areas and the study did not extend into North Wales, thus not covering the Eni 


Development Area.  


Density within the Regional Marine Mammal and Marine Turtle Study Area 


Within the regional marine mammal and marine turtle study area, bottlenose dolphin are sighted regularly 


across the Irish Sea, with high counts observed in Cardigan Bay and Anglesey (Figure 4.7) (Baines and Evans, 
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2012; Evans and Waggitt, 2023). There is a semi-resident bottlenose dolphin in Cardigan Bay, which has two 


SACs designated for the species (Cardigan Bay SAC and Pen llyn a’r Sarnau SAC) (Table 4.3). The JCP 


Phase III data demonstrate that bottlenose dolphin are largely coastal, with consistently high density in 


Cardigan Bay (Paxton et al., 2016). These data also suggest densities of up to two bottlenose dolphins per 


km2 in the Irish Sea, driven by high densities in Cardigan Bay (Paxton et al., 2016). Rogan et al. (2018) 


estimated peak density in stratum 8 as 1.161 animals per km2 during summer 2016 (Table 4.7). Most recently, 


Waggitt et al. (2020) demonstrated bottlenose dolphin densities to be fairly consistent all year round. Low 


density areas of bottlenose were predicted in the Irish Sea year-round but do not appear to reflect the known 


localised higher densities around Cardigan Bay, as small and isolated sub-populations would have little 


influence on broad scale models (Waggit et al., 2020).  


Records within the Proposed Development Marine Mammal and Marine Turtle Study Area 


There are 24 records of bottlenose dolphin within the Proposed Development marine mammal and marine 


turtle study area on the NBN Atlas (2021). These records date from 1942 – 2016. 


Common dolphin 


Ecology and distribution 


Common dolphins are found worldwide in temperate and tropical waters and are widely distributed throughout 


Europe. Within the UK and Ireland, they are common in the western approaches to the English Channel and 


the southern Irish Sea. Common dolphin are often found in large groups, ranging from small schools to large 


concentrations of up to 5,000 individuals. The average group size recorded in Reid et al. (2003) was 14 


individuals. They are opportunistic feeders, with small pelagic schooling fish and squid likely to be the main 


prey items in the Irish Sea (Hammond et al., 2005).  


Densities within the Irish Sea appear to have increased across the decades. Numbers of recorded common 


dolphin are greatest in summer although the species is recorded in all months of the year and may be under-


recorded in winter when offshore survey effort is much lower (Evans and Waggitt, 2023). Numbers can also 


vary greatly between years (see, for example, Rogan et al. 2018, Hammond et al. 2021). The quarterly 


modelled density maps presented in the updated Welsh Marine Atlas (Evans and Waggitt 2023), measured as 


the mean density per cell across months within a season, are shown in Figure 4.8. 
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Figure 4.8: Common dolphin modelled densities by quarter (taken from Evans and Waggitt, 2023) 
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Abundance within the Regional Marine Mammal and Marine Turtle Study Area 


Broad scale abundance estimates are available for common dolphin, with all UK waters considered to be part 


of the Celtic and Greater North Seas MU (Table 4.8). The most recent abundance estimate of common dolphin 


in this MU is 102,656 animals (CV = 0.29, 95% CI = 58,932 to 178,822; IAMMWG, 2022).  


The Eni Development Area is situated within block F for the 2016 SCANS-III surveys, while the block E sits 


within the regional marine mammal and marine turtle study area, and block D overlaps with it. There was an 


estimated abundance of 18,187 animals within block D (CV = 0.413, 95% CI = 4,394 to 33,077) and mean 


group size of 10.06 animals (CV = 0.170), but no sightings within block E or F (Table 4.5) (Hammond et al., 


2021).  


The Eni Development Area is situated within the SCANS-IV survey block CS-E, which did not record any 


common dolphin during these surveys. Common dolphin were however recorded within the adjacent survey 


block CS-D, with an estimated abundance of 949 animals (95% CI = 32 to 2,990) (Table 4.6) (Gilles et al., 


2023). Common dolphin were also recorded in the SCANS-IV survey block CS-C, which overlaps partially with 


the  Proposed Development marine mammal and marine turtle study area (Figure 4.3), which has an estimated 


abundance of 30,301 animals (95% CI = 17,888 to 51,902) (Table 4.6) (Gilles et al., 2023). 


The JCP Phase III analysis gave estimated predicted abundances for the Irish sea during 2010 by season. 


Spring abundance was 50 animals (95% CL = 20 – 160), summer was 80 animals (95% CL = 30 – 260), 


autumn had 310 animals (95% CL = 110– 860), and winter was ten animals (95% CL = 0 – 50) (Paxton et al., 


2016). Summer and autumn therefore had the highest abundances. Common dolphin were recorded from 


strata 4 and 8 of the ObSERVE survey, with a maximum abundance estimate of 39,899 animals in stratum 4 


in winter 2015/16 (Table 4.7) (Rogan et al., 2018). 


Density within the Regional Marine Mammal and Marine Turtle Study Area 


Sightings data from MWDW shows that common dolphin are widespread in the waters around the Isle of Man, 


extending towards the Eni Development Area (MWDW, 2022). Predicted density values using the SCANS-III 


data showed common dolphin densities were low (0 to 0.07 animals per km2) in the Irish Sea but increased 


towards the Celtic Sea (BEIS, 2022). From the observations recorded during SCANS-IV surveys, as presented 


in Table 4.6, common dolphin density is estimated to be 0.0272 animals per km2 in block CS-D and 0.8410 


animals per km2 in block CS-C (Gilles et al., 2023). In the ObSERVE survey, densities ranged from 0.018 to 


0.262 animals per km2 in strata 4 and 8 (Table 4.7) (Rogan et al., 2018).  


The Atlas of the Marine Mammals of Wales (Baines and Evans, 2012) and updated Welsh Marine Atlas (Evans 


and Waggitt 2023) confirms regular sightings of common dolphin across the Irish Sea with higher numbers of 


sightings towards the south (Figure 4.8). However, these maps need careful interpretation because survey 


effort is patchy and greater in the southern Irish Sea than elsewhere. Although the modelled density map 


(Figure 4.8) does attempt to overcome potential biases including variation in effort, where effort is minimal, 


there is greater uncertainty. Casual sightings of common dolphins occur in the Bristol Channel, off the North 


Wales coast and around the Isle of Man. Nevertheless, the largest groups (sometimes numbering hundreds 


of animals) have only been recorded in the deeper areas (exceeding 50m) of the Irish Sea. Common dolphin 


were recorded in all months of the year, with high densities in the southern approaches to the Irish Sea in the 


spring and summer (Wall et al., 2013). The JCP Phase III data presents mean predicted densities in the east 


Irish Sea of 0.05 individuals per km2 (Paxton et al., 2016). Similarly, Waggitt et al. (2020) and Gilles et al. 


(2023) showed low densities year-round in the Irish Sea, particularly in the east (and thus in the vicinity of the 


Eni Development Area). 
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Records within the Proposed Development Marine Mammal and Marine Turtle Study Area 


There are seven records of common dolphin within the Proposed Development marine mammal and marine 


turtle study area on the NBN Atlas (2021). These records date from 1925, 1975, 1987, 1996 (three records), 


and 2009.  


Risso’s dolphin 


Ecology and distribution 


Risso’s dolphins are widely distributed in tropical and temperate seas, with a preference for steep, shelf-edge 


habitats (Baird, 2009). Risso’s dolphins feed almost exclusively on squid and octopus but may also eat 


cuttlefish and fish (Clarke and Pascoe, 1985; Santos et al., 1994). In the UK and Ireland, the majority of 


sightings have been reported around the Hebrides, western English Channel, the Celtic Sea and the Irish Sea, 


where they are typically encountered in groups of up to 20 animals (Reid et al., 2003). Risso’s dolphin are not 


particularly common, but are regularly sighted in the southern Irish Sea, off the Co. Wexford coast in south-


east Ireland, west of Pembrokeshire, off the western end of the Llŷn Peninsula around Bardsey Island and 


beyond, off north-west and north Anglesey, and around the Isle of Man (Reid et al., 2003; de Boer et al., 2002; 


Stevens, 2014; MWDW, 2022). The modelled distributions presented in the updated Welsh Marine Atlas 


suggest that the major part of the population occurs in the southern Irish Sea (Evans and Waggitt, 2023). The 


quarterly modelled density maps for Risso’s dolphin, measured as the mean density per cell across months 


within a season, are shown in Figure 4.9 (Evans and Waggitt, 2023). 
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Figure 4.9: Risso's Dolphin modelled densities by quarter (taken from Evans and Waggitt, 2023) 
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Abundance within the Regional Marine Mammal and Marine Turtle Study Area 


Broad scale abundance estimates are available for Risso’s dolphin, with all UK waters considered to be part 


of the Celtic and Greater North Seas MU (Table 4.8). The most recent abundance estimate of Risso’s dolphin 


in this MU is 12,262 animals (CV = 0.46, 95% CI = 5,227 to 28,764; IAMMWG, 2022).  


The Eni Development Area is situated within block F for the 2016 SCANS-III surveys but no Risso’s dolphin 


were sighted within the block. They were recorded in the adjacent Block E, however, with an estimated 


abundance of 1,090 animals (95% CI = 0 to 2,843) and mean group size of 7.50 (CV = 0.200) (Table 4.5) 


(Hammond et al., 2021). There were also no Risso’s dolphin recorded in block D, which partially overlaps with 


the regional marine mammal and marine turtle study area. Abundance estimates in the ObSERVE surveys 


ranged from 35 animals in stratum 5 during summer 2015 to 809 animals in stratum 4 during summer 2016 


(Table 4.7) (Rogan et al., 2018). The JCP Phase III analysis estimated predicted abundances in the Irish Sea 


per season during 2010, with 70 animals in spring, 30 in summer, and zero in autumn and winter (Paxton et 


al., 2016). 


No Risso’s dolphins were sighted in the SCANS-IV block CS-E, which overlaps with the Eni Development 


Area. They were recorded in the adjacent block CS-D, with an estimated abundance of 75 (95% CI = 2 to 259) 


(Table 4.6) (Gilles et al., 2023). Risso’s dolphin were also recorded in the SCANS-IV survey block CS-C, which 


overlaps partially with the  Proposed Development marine mammal and marine turtle study area (Figure 4.3), 


which has an estimated abundance of 205 animals (95% CI = 3 to 721) (Table 4.6) (Gilles et al., 2023). 


Density within the Regional Marine Mammal and Marine Turtle Study Area 


The distribution of Risso’s dolphin in the Irish Sea appears to be localised, with a wide band running from 


south-west to north-east, encompassing Pembrokeshire, the western end of the Lleyn Peninsula and 


Anglesey, the south-east coast of Ireland, and around the Isle of Man (Baines and Evans, 2012; Evans and 


Waggitt, 2023) (; Figure 4.9). Sightings data from MWDW indicate that Risso’s dolphin are widespread in the 


waters around the Isle of Man, extending out towards the Eni Development Area (MWDW, 2022). Risso’s 


dolphin is also the most commonly sighted dolphin in Manx territorial waters (Felce, 2014), although this 


publication does not provide abundances or density estimates. Seasonal and long-term site fidelity in the 


waters off Bardsey Island in Cardigan Bay has been demonstrated through photo-identification studies (de 


Boer et al., 2013; Eisfeld-Pierantonio and James, 2018).  


The JCP Phase III modelling predicted mean densities of 0.004 animals per km2 across the entire UK and 


North Sea waters, with some areas of high density around the Isle of Man and the West of Anglesey (Paxton, 


et al., 2016). During the ObSERVE survey, estimates of Risso’s dolphins in the strata that overlapped with the 


regional marine mammal and marine turtle study area ranged from 0.0001 to 0.565 animals per km2 (Table 


4.7) (Rogan et al. (2018). Most recently, Waggitt et al. (2020) demonstrated densities in the Irish Sea to be 


higher in the summer months between June and September than any other time of the year. Finally, from the 


observations recorded during SCANS-IV surveys, as presented in Table 4.6, Risso’s dolphin density is 


estimated to be 0.0022 animals per km2 in block CS-D and 0.0057 animals per km2 in block CS-C (Gilles et 


al., 2023).   


Records within the Proposed Development Marine Mammal and Marine Turtle Study Area 


There is one Risso’s dolphin record within the Proposed Development marine mammal and marine turtle study 


area on the NBN Atlas (2021) from the Merseyside BioBank in 2017.  


Minke whale 


Ecology and distribution 


The minke whale is a small mysticete (baleen) whale that is regularly sighted around the UK and Ireland. Minke 


whales typically occur in depths of less than 200 m. They tend to be observed alone, in pairs or threes but 


have been observed in groups of up to 15 animals in areas of high prey density (Reid et al., 2003; Anderwald 
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et al., 2007). Most sightings are of single individuals but aggregations of minke whale may occur when feeding 


conditions are good, for example 19 were seen over a small area south of the Isle of Man in June 2021 (Evans 


and Waggitt, 2023). They are known to display low energy foraging by exploiting prey resources that other 


species have herded. Sandeel, shad, sprat, and herring are key prey items (Robinson and Tetley, 2007). Within 


the Irish Sea, there are two known herring stocks, and it has been suggested that minke whale distribution 


mirrors these stocks throughout the year (Bowers, 1980). In addition, dedicated surveys collated in the updated 


Welsh Marine Atlas show the greatest number of minke whale sightings to occur in the St George’s Channel 


westwards from Pembrokeshire across the Celtic Deep to Co. Wexford, and from Co. Dublin north-eastwards 


to around the Isle of Man (Evans and Waggitt, 2023). They also display a strong seasonality in sightings with 


most recorded during April to September, a few recorded in and around the Celtic Deep in October to 


December, and virtually none recorded between January and March. These seasonal differences are reflected 


in the modelled distribution maps by quarter shown in Figure 4.10. 
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Figure 4.10: Minke whale modelled densities by quarter (taken from Evans and Waggitt, 2023) 
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Abundance within the Regional Marine Mammal and Marine Turtle Study Area 


Broad scale abundance estimates are available for minke whale, with all UK waters considered to be part of 


the Celtic and Greater North Seas MU (Table 4.8). The most recent abundance estimate of minke whale in 


this MU is 20,118 animals (CV = 0.18, 95% CI = 14,061 to 28,786; IAMMWG, 2022).  


The Eni Development Area is situated within block F for the 2016 SCANS-III surveys, but no minke whale were 


recorded in this block. However, the regional marine mammal and marine turtle study area also encompasses 


block E, which had an abundance of 603 animals was estimated for this block (CV = 0.618, 95% CI = 134 to 


1,753) and a mean group size of one individual (Table 4.5) (Hammond et al., 2021). The regional marine 


mammal and marine turtle study area also overlaps with block D, which had an estimated abundance of 543 


animals (CV = 0.755, 95% CI = 0 to 1,559) and a mean group size of one individual (Table 4.5) (Hammond et 


al., 2021).  


Minke whale were however observed within block CS-E for the SCANS-IV surveys conducted in summer 2022, 


which overlaps with the Eni Development Area, which had an estimated 108 animals (95% CI = 1 to 491) 


(Table 4.6) (Gilles et al., 2023). Minke whale were also recorded in the adjacent block CS-D, with an estimated 


abundance of 477 (95% CI = 85 to 1,425) (Table 4.6) (Gilles et al., 2023). 


The JCP Phase III analysis presented abundance estimates in the Irish Sea for each season in 2010, with 40 


animals in spring, 190 in summer, 20 in autumn, and ten in winter (Paxton et al., 2016). Rogan et al. (2018) 


presented abundance estimates ranging from 180 individuals in stratum 5 to 2,242 individuals in stratum 8, 


both during summer 2016 (Table 4.7).  


Density within the Regional Marine Mammal and Marine Turtle Study Area 


Within the Irish Sea, minke whales mainly occur in the south and west of the area (Hammond et al., 2005), 


and are present from late April to early August (Wall et al., 2013). This is confirmed by a high degree of 


seasonality to the waters around the Isle of Man, with presence between June and November (Howe, 2018b; 


Evans and Waggitt, 2023) (; Figure 4.10). A clear spatial aspect to the distribution of Minke whale sightings is 


evident in Manx waters, with the majority of summer sightings on the west coast of the island, whereas in the 


autumn most sightings are on the east coast which may reflect the different spawning periods of the two Irish 


Sea herring stocks (Howe, 2018b).  


Sighting data from MWDW confirm minke whales are widespread in waters around the Isle of Man, with some 


sightings to the north and north-west of the Eni Development Area and towards the coast of Northern Ireland 


(MWDW, 2022). High minke whale density of 0.027 to 0.036 animals per km2 around the Isle of Man, and 


moderate densities across the entire Irish Sea (0.012 to 0.02 animals per km2) have been extrapolated from 


the SCANS-III data (BEIS, 2022). The JCP Phase III analysis presented mean densities of 0.022 animals 


per km2 across the entire UK, with some areas of relative high density around the Isle of Man (0.1 animals per 


km2 in summer 2010) (Paxton et al., 2016). Estimated densities based on the ObSERVE surveys ranged from 


0.004 to 0.070 animals per km2 (Table 4.7) (Rogan et al., 2018). 


Most recently, Waggitt et al. (2020) showed areas of low minke whale density in the Irish Sea compared to 


areas in north-west Scotland, with higher densities from June to October. In comparison to UK and Irish waters 


as a whole, densities were found to be low in the east Irish Sea region, with the highest predicted densities in 


August with 0.0409 animals per km2. Densities were estimated to be higher in the mid channel and west side 


of the Irish Sea, particularly around the Isle of Man from July to November, and towards the west of the Irish 


Sea (Waggitt et al., 2020). From the observations recorded during SCANS-IV surveys, as presented in Table 


4.6, Minke whale density is estimated to be 0.0088 animals per km2 in block CS-E and 0.0137 animals per km2 


in block CS-D (Gilles et al., 2023). 


Records within the Proposed Development Marine Mammal and Marine Turtle Study Area 


There are 13 records of minke whale within the Proposed Development marine mammal and marine turtle 


study area on the NBN Atlas (2021). These records date from 1948 – 2013.  
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Grey seal 


Ecology  


Grey seal are the larger of the two seal species that breed in UK and Irish waters, with males weighing up to 


300 kg and females up to 200 kg (SCOS, 2021). Around the UK and Ireland, grey seals gather in colonies on 


land at haul-outs to rest, breed, moult, and engage in social activity. Grey seal breeding occurs between 


September to December, with moulting occurring between November to April (Harwood and Wylie, 1987). 


They exhibit site fidelity, and females tend to return to their natal haul out in order to give birth. In the UK, pups 


tend to be born between August and November (SCOS, 2021). In UK waters, the majority of pups are born in 


Scotland (84%), however, within the regional marine mammal and marine turtle study area, there are smaller 


colonies including Lundy, islands off Pembrokeshire and the Lleyn Peninsula, and east Northern Ireland.  


Grey seal are generalist feeders, mainly foraging on the seabed at depths of up to 100 m for a wide variety of 


species. They display regional and temporal differences in diet, with individuals in shallow waters showing a 


preference for benthic prey such as flatfish and cephalopods, and individuals in deeper waters targeting pelagic 


and benthopelagic fish such as blue whiting and sandeel (Gosch, 2017). Grey seals tend to forage in open 


sea and return to land regularly to haul out. Although they can undertake wide-ranging foraging trips which last 


anywhere between 1 to 30 days. Most foraging is likely to occur within 100 km of haul outs (SCOS, 2021). 


Pup production, population estimates, and abundances 


Grey seal population size estimates around the UK are derived from pup production surveys and the total 


breeding population at the start of the season (before pups are born). The most recent estimates are presented 


in Table 4.10. The largest breeding population in the Irish Sea and south-west UK is in Pembrokeshire, 


accounting for 4% of the UK breeding population (Strong and Morris 2010, Stringell et al. 2014). Most of this 


pup production is located around Yyns Dewi/Ramsey Island and the north Pembrokeshire mainland coast 


between St David’s Head and the Teifi Estuary (Morgan et al., 2018). In north Wales, smaller breeding 


populations can be found on the west coast of Anglesey and the Lleyn Peninsula (Figure 4.11).  


Grey seal pup production in the regional marine mammal and marine turtle study area is comparatively low 


compared to other parts of the UK, such as Scotland and the east coast of England (Figure 4.11) (SCOS, 


2021). The most recent estimate of total pup production in the UK was 67,850 in 2019 (see Table 4.10), with 


an estimated population size of 157,300 in 2020 (SCOS, 2021). The majority of this, however, is attributed to 


Scotland and the north-east of England (Figure 4.11). Colonies within the regional marine mammal and marine 


turtle study area are surveyed less frequently than those in Scotland and on the east coast of England, however 


7,200 pups were estimated to have been born in Wales and at less frequently surveyed colonies in south-west 


England, Northern Ireland, Shetland, and at scattered locations around Scotland (SCOS, 2021).  


 


Table 4.10: Grey Seal Pup Production by country (based on 2019 pup production estimates) and Total 
Population Estimates at the start of the 2020 breeding season. (Source: SCOS, 2021) 


Location Pup Production in 2019 2020 Population Estimate 


Scotland 54,050 120,800 


England and Isle of Man* 11,300  30,700 


Wales 2,250 5,200 


Northern Ireland 250 600 


Total 67,850 157,300 


Pup production numbers rounded to nearest 50 pups and total population rounded to nearest 100. 
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There are two main grey seal haul-outs in the NW England MU: one in the Dee Estuary on the Welsh-English 


border (Hilbre Island), and one in South Walney. The August count at Walney Island was 248 in 2019 and 300 


adults in 2020. It has been a pupping site since 2015 and numbers are currently still low (2-10 pups produced 


per year), however data suggest grey seal abundance is steadily increasing (SCOS, 2020). Data are not 


available for the Dee Estuary haul-out(SCOS, 2020). In north Wales, grey seals mainly haul-out around the 


coast of Anglesey (including the Skerries), near Llandudno (Angel Bay) and the Dee Estuary (Hilbre North and 


West Hoyle Sandbank). There were 236 unique individuals identified at the Dee Estuary haul-out by the Irish 


and Celtic Sea Database for Grey Seal (EIRPHOT) Photo-ID data showed connectivity between the Dee 


Estuary and the Skerries, with some connectivity with Cardigan Bay and Skomer (Langley et al., 2018).  


 


Figure 4.11: Distribution And Estimated Pup Production Of The Main Grey Seal Breeding Colonies In 
The UK And Isle Of Man. (Solid Blue Ovals = Groups Of Regularly Monitored Colonies Within Each 
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Region, Dashed Ovals = Sites Routinely Monitored By Aerial Survey, Red Square = Location Of The 
Proposed Development Marine Mammal And Marine Turtle Study Area) (Source: SCOS, 2021) 


 


There are limited data available on three of the five MUs within the regional marine mammal and marine turtle 


study area (Wales, NW England, and SW England), and numbers should be regarded as rough estimates. 


The most recent August haul out counts of grey seal in the Wales MU, NW England MU, and SW England MU 


were 900, 250, and 500, respectively (SCOS, 2020). In the SW Scotland MU, grey seal August haul-out counts 


have seen a steady increase from 75 in the 1997 period to 517 in the 2016-2019 period (SCOS, 2020). The 


value of 517 can be scaled to account for the proportion of the population at sea at the time of the survey, 


resulting in a population estimate of 2,163 grey seal in the South-west Scotland MU in the 2016 – 2020 period 


(SCOS, 2020). In the Northern Ireland MU, August haul-out counts have increased from 272 in the 2000-2006 


period to 505 in the 2016-2019 period, resulting in the most recent population estimate of 2,113 grey seal in 


the Northern Ireland MU (SCOS, 2020). There is an indication of a growing population in these areas, however 


due to the lack of dedicated surveys a population trend cannot be estimated (SCOS 2021). The August haul 


out counts in these five MUs is low in comparison to those elsewhere in the UK, such as North East England, 


South East England, East Scotland, and the Western Isles (Figure 4.12) (SCOS, 2020).  
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Figure 4.12: August Distribution Of Grey Seal Around The UK (Red Square = Location Of The 
Proposed Development Marine Mammal And Marine Turtle Study Area) (Source: SCOS, 2020) 


 


The Manx Marine Environmental Assessment presents an estimated 350 to 400 individual grey seal on the 


Isle of Man (Howe, 2018b) and monthly counts on the island have ranged from 135 to 405 individuals (Sharpe, 


2007). At the south end of the Isle of Man, there is a resident population estimated at 50 seals, which is 


included in the total population estimate given above.  


Duck and Morris (2019) provide counts of grey seals in Northern Ireland. In the most recent survey (2017/2019) 


418 grey seal were recorded in the East region, and 556 grey in the south -east. Using population scalars from 


Russell et al. (2016), this leads to population estimates of 1,749 grey seal for the East region and 2,326 for the 


south-east Region.  
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Density within the Proposed Development Marine Mammal and Marine Turtle Study Area 


Carter et al. (2022) present at-sea distribution of grey seal around the UK and Ireland (Figure 4.13). They 


demonstrated areas of high at-sea usage for grey seals around Liverpool Bay, the east coast of Ireland, and 


to the north-west of the Isle of Man (Figure 4.13). Distribution and predicted number of grey seal in the 


Proposed Development marine mammal and marine turtle study area are illustrated in Figure 4.14, which 


shows areas of high seal at-sea density in the inshore areas of Liverpool Bay, with a peak of more than 100 


animals per 25 km2 around East Hoyle Spit and moderate densities (>5 to 10 animals per 25 km2) further out 


from Liverpool Bay and to the south-west of the Isle of Man (Carter et al., 2022). These at-sea distribution 


maps improve on those in Carter et al. (2020) and have increased potential for ecological insights at regional 


and population wide scales. Carter et al. (2020) identified finer scale seasonal movements, with seals 


transitioning between sites within the Irish Sea, but not leaving Wales. 


Records within the Proposed Development Marine Mammal and Marine Turtle Study Area 


There are approximately 599 records of grey seal within the Proposed Development marine mammal and 


marine turtle study area on the NBN Atlas (2021). These records date from 1905 – 2022.  


 


Figure 4.13: Grey Seal At-Sea Distribution (Source: Carter et al., 2022) 
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Figure 4.14: Grey Seal Usage At Sea In The Vicinity Of The Eni Development Area (Carter et al, 2022)
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Harbour seal 


Ecology and distribution 


The harbour seal is the smaller of the two species of seal that breed around the British Isles, typically weighing 


between 80 to 100 kg (SCOS, 2021). Breeding and moulting take place between June and August (Carter et 


al, 2022). Pups are born in June and July and can swim within a few hours of birth (Burns, 2002). It is thought 


that different sex and age classes haul out at different times during the moulting season with juvenile harbour 


seals moulting earliest and adult males latest (Thompson and Rothery, 1987; Daniel et al., 2003; Cronin et al., 


2014). Moulting seasons have been shown to differ between Ireland, Scotland and the Wadden Sea (Cronin 


et al., 2014) and it has also been suggested the timing of the moult also varies throughout the UK. 


Harbour seals disperse from their haul outs in order to forage at sea and are likely to travel directly to areas of 


previous foraging success (Bailey et al., 2014). They are opportunistic generalist feeders, consuming a wide 


range of prey, such as sandeels, herring, sprat, cephalopods, flatfish, and gadoids (Kavanagh et al., 2010; 


Wilson and Hammond, 2019). They typically forage within 50 km of the coast (SCOS, 2021) though females 


forage during lactation and therefore may foraging over smaller distances as they need to regularly return to 


their pups (Thompson et al., 1994). Carter et al. (2022) found that distance to haul-out was the primary factor 


determining harbour seal distribution in all regions. Harbour seals may be particularly vulnerable to changes 


in prey abundance or disturbance events from human activities due to this constraint on their foraging range, 


particularly during the breeding season (Bailey et al., 2014). 


Pup production, population estimates, and abundances 


The UK and Ireland harbour seal population accounts for approximately 36% of the Eastern Atlantic pup 


production (SCOS, 2020). Carter et al. (2022) identified large congregations in Shetland, The Wash (in south-


east England) and west Scotland, with adjacent high density at-sea areas. The most recent harbour seal 


counts show highest numbers in west Scotland, Shetland, and south-east England (Figure 4.15) (SCOS, 


2021). 


Combining the most recent counts (2016-2019) at all sites in Scotland and 2021 counts in South-east England, 


approximately 31,500 harbour seals were counted in the UK, with the vast majority in Scotland (Table 4.11) 


(SCOS, 2021). Including the 4,000 seals counted in Ireland, there is therefore an estimated 35,500 harbour 


seal in the British Isles (SCOS, 2021). 


 


Table 4.11: UK Harbour Seal Population Estimates, Based On Counts During The Moulting Season, 
Rounded To The Nearest 100 (Source: SCOS, 2021) 


Location Most Recent Count (2016-
2021) 


Total Population Estimate (with 95% CI) 


Scotland 26,800 37,200 (30,400 – 49,600) 


England 3,600 5,000 (4,100 – 6,700) 


Northern Ireland 1,000 1,400 (1,100 – 1,900) 


Wales* <10 <15 


Total UK 31,500 43,750 (38,500 – 58,300) 


*There are no systematic surveys for harbour seal in Wales 


 


Harbour seal surveys are conducted in the summer and early autumn and consist of counts of breeding and 


moulting seals. Breeding seals are surveyed annually, in June and July annually in a small number of key 
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areas (such as the Moray Firth and, in recent years, in Lincolnshire and Norfolk). The main harbour seal 


population surveys are conducted during the moulting season in the first three weeks of August when the 


greatest and most consistent numbers of harbour seal are hauled-out during for their annual moult. The 


frequency of the moulting surveys differs, with annual moult surveys carried out in key areas such as 


Lincolnshire and Norfolk, the Moray Firth, and the Firth of Tay, with the remainder of the UK surveyed 


approximately every four to five years, although there is considerable variation between areas. 


There are five seal MUs within the regional marine mammal and marine turtle study area, however there are 


limited data available for three of them: the Wales MU, NW England MU, and SW England MU, with the most 


recent August haul-out counts of ten, five, and zero, respectively (SCOS, 2021). Based on the proportion of 


the population estimated to be hauled out during the survey window, these counts provide rough population 


estimates of 13 individuals in the Wales MU (95% CI = 11-18) and six in the NW England MU (95% CI = 5-9) 


(SCOS, 2021). Harbour seal counts in these three MUs are low in comparison to the total counts for the UK 


and Ireland presented in Table 4.11. In the period between 2016 and 2021, there were 1,709 harbour seals 


counted in the SW Scotland MU and 1,012 in the Northern Ireland MU (Figure 4.15) (SCOS, 2021). Based on 


these counts, the estimated population size of harbour seal in the SW Scotland MU was 2,373 (95% CI = 


1,942-3,164) and 1,405 (95% CI = 1,150-1,874) in the Northern Ireland MU (SCOS, 2021).  


The Manx Marine Environmental Assessment reports that harbour seals are rare in the waters around the Isle 


of Man, but are observed in small numbers throughout the year around the Sound and Maughold Head areas, 


more commonly during summer (Howe, 2018b).  
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Figure 4.15: August Distribution Of Harbour Seal Around The UK. There Were Limited Data Available 
For MUs 10 – 13 (Red square = Location Of The Proposed Development Marine Mammal And Marine 
Turtle Study Area) (Source: SCOS, 2021) 


 


Density within the Proposed Development Marine Mammal and Marine Turtle Study Area 


Carter et al. (2022) present at-sea distribution of harbour seal around the UK and Ireland (Figure 4.16). They 


demonstrated areas of low at-sea density around Liverpool Bay, the east coast of Ireland, and to the north-


west of the Isle of Man (Figure 4.17). Mean harbour seal at-sea density is low in the Proposed Development 


marine mammal and marine turtle study area (Carter et al., 2022), with the highest concentration in the regional 


marine mammal and marine turtle study area along the east coast of Northern Ireland (Figure 4.16). Within the 


Proposed Development marine mammal and marine turtle study area, the average density of harbour seals at 
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sea was estimated at 0 to 1 animals per 25 km2, with a small area near the Dee Estuary of 1 to 5 animals per 


25 km2 (Figure 4.17).  


Records within the Proposed Development Marine Mammal and Marine Turtle Study Area 


There are approximately 128 records of harbour seal within the Proposed Development marine mammal and 


marine turtle study area on the NBN Atlas (2021). These records date from 1907 – 2021.  


 


 


Figure 4.16: Harbour Seal At-Sea Distribution (Source: Carter et al., 2022) 
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Figure 4.17: Harbour Seal Usage At Sea In The Vicinity Of The Eni Development Area (Carter et al, 2022)
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Marine turtles 


Ecology and distribution 


Six marine turtle species have been recorded around the British Isles, where they are at the northern limit of 


their distribution.  


Juvenile marine turtles migrate into offshore oceanic habitats to grow and develop (Mansfield et al., 2014; 


Putman and Mansfield, 2015). They use oceanic currents during their juvenile phase, with the North Atlantic 


Subtropical Gyre, the Azores Current and the North Atlantic Current likely facilitating their dispersal from 


tropical and subtropical latitude’s to the European continental shelf (Carr, 1987; Collard and Ogren, 1990; 


Bolten, 2003; Witt et al., 2007a).  


Marine turtles are most commonly recorded on the west coast of the UK and around Ireland. The total sightings 


and strandings of all species between 2011 to 2021 are presented in Figure 4.18. Overall, a total of 2,882 


marine turtles have been recorded between 1748 to 2021, with the majority identified as leatherback turtle (n 


= 2,172), followed by unidentified species (n = 394), loggerhead turtle (n = 268), Kemp’s ridley turtle (n = 76), 


green turtle (n = 15), hawksbill turtle (n = 1), and olive ridley turtle (n = 1) (Penrose et al., 2022). The majority 


pf these records are derived from Ireland (Table 4.12). 


 


 


Figure 4.18: Total Sightings And Strandings Of All Marine Turtles Recorded Around The UK And 
Ireland Between 2011 To 2021 (Penrose et al., 2022) 
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Table 4.12: Number Of Sightings And Strandings Of All Marine Turtles Between 1748 And 2021 By 
Country (Penrose et al., 2022) 


Country Number of Sightings and Strandings of all Marine Turtle 
Species 


2021 1748 to 2021 


Ireland 6 1,358 


England 7 699 


Scotland 11 425 


Wales 5 292 


Northern Ireland 0 41 


Isle of Man 1 37 


Channel Islands 0 17 


Offshore waters 0 13 


Total 30 2,882 


 


Seasonality 


Marine turtles tend to occur seasonally in UK and Irish waters, with leatherback turtles commonly present in 


the summer and autumn where they feed on jellyfish and salps (Godley et al., 1998; Hays et al., 2006; 


Houghton et al, 2006; King and Berrow, 2009; Witt et al., 2007a, 2007b). In contrast, hard-shell species, such 


as loggerhead and Kemp’s ridley turtles, are more common in the autumn and winter months, when waters 


are coolest (Witt et al., 2007a; Botterell et al., 2020). 


Abundance and density  


Calculating abundance and density estimates of marine turtles in UK and Irish waters is difficult and likely to 


be inaccurate for several reasons. Primarily, there are no designated MUs and regular monitoring programmes 


In contrast to marine mammals, with most of the information on marine turtles derived from strandings and 


incidental sightings. Although these records provide some insight into the general distribution of different 


species, unquantifiable survey effort, mistakes in identification, and oceanographic and biological factors (such 


as currents and decomposition rates) lead to inaccuracies in the data. As such, there are currently no 


abundance and density estimates available for marine turtles within the regional marine mammal and marine 


turtle study area or Proposed Development marine mammal and marine turtle study area, including OSPAR 


Status Assessments for leatherback turtle and loggerhead turtle (OSPAR Assessment Portal, 2023a, 2023b). 


Records within the Proposed Development Marine Mammal and Marine Turtle Study Area 


There were a total of eight marine turtles recorded within the Proposed Development marine mammal and 


marine turtle study area on the NBN Atlas (2021) (Table 4.13). 


 


Table 4.13: Marine Turtle Records Within The Proposed Development Marine Mammal And Marine 
Turtle Study Area (Source: NBN Atlas, 2021) 


Species Scientific Name Number of Records Date(s) 


Green turtle  Chelonia mydas 0 N/a 


Hawksbill turtle  Eretmochelys imbricata 0 N/a 
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Species Scientific Name Number of Records Date(s) 


Kemp’s ridley turtle  Lepidochelys kempii 4 2014 


Leatherback turtle  Dermochelys coriacea 3 1948, 1998, 2004 


Loggerhead turtle  Caretta 1 1960 


Olive ridley turtle  Lepidochelys olivacea 0 N/a 


 


4.4 Summary 


4.4.1 Regional Marine Mammal and Marine Turtle Study Area 


Overall, seven marine mammal species are likely to occur within the regional marine mammal and marine 


turtle study area. Similarly, six marine turtle species may occasionally occur, which have been grouped 


together as ’marine turtles’. 


The occurrence of cetaceans is often unpredictable due to their highly mobile nature and their distribution in 


the regional marine mammal and marine turtle study area, particularly within the east Irish Sea, is patchy. 


Harbour porpoise is the most frequently sighted species, and is recorded throughout the area, whilst Risso’s 


dolphin and common dolphin are sighted more regularly towards the south of the Irish sea. Bottlenose dolphin 


sightings are highest in the Cardigan Bay SAC compared to the rest of the Irish Sea and regional marine 


mammal and marine turtle study area.  


Harbour seal are concentrated along the coast of Northern Ireland and in the Firth of Clyde, whilst grey seals 


extensively use areas of the southern Irish Sea, the north of St George’s Channel, and Liverpool Bay 


(Hammond et al., 2005). Harbour seal haul out along the north-east coast of Ireland, with lower presence within 


Liverpool Bay.  


Marine turtles have been recorded more frequently on the west coast of the UK and all around Ireland, thus 


within the regional marine mammal and marine turtle study area. The most frequently recorded species is the 


leatherback turtle, which is believed to migrate to the north Atlantic in the summer months to feed on gelatinous 


prey (such as jellyfish and salps).  


4.4.2 Proposed Development Marine Mammal and Marine Turtle Study 
Area 


Localised data within the Proposed Development marine mammal and marine turtle study area are scarce due 


to the lack of site-specific surveys and the broadscale nature of other marine mammal surveys (e.g. SCANS-


III, SCANS-IV, ObSERVE, and SCOS surveys). Nonetheless, the results of site-specific surveys of projects 


overlapping with the Proposed Development marine mammal and marine turtle study area (e.g. Gwynt y Môr 


OWF and Awel y Môr OWF) have provided more localised information to characterise the marine mammal 


baseline (Table 4.9). Harbour porpoise and grey seal were the most common species in these surveys, with 


bottlenose dolphin, common dolphin, minke whale also recorded (Table 4.9).  


The NBN Atlas (2021) also provided marine mammal and marine turtle records within the Proposed 


Development marine mammal and marine turtle study area. Overall, there were records of 599 grey seal, 237 


harbour porpoise, 128 harbour seal, 24 bottlenose dolphin, 13 minke whale, eight marine turtles, seven 


common dolphin, and one Risso’s dolphin.  


Overall, the following IEFs have been defined based on the marine mammal and marine turtle species that are 


likely to be present within the Proposed Development marine mammal and marine turtle study area (Table 


4.14). These will be taken forward to the ES, with further detail provided in volume 2, chapter 7. 
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Table 4.14: Marine Mammal And Marine Turtle IEFs Within The Proposed Development Marine Mammal And Marine Turtle Study Area 


IEF Scientific Name Importance  Justification 


Bottlenose dolphin Tursiops truncatus International Listed as a SPI, EPS, and in Appendix I and II of the Bonn Convention, Appendix II of the 
Bern Convention, and Appendix II of CITES. Bottlenose dolphin are also protected un UK 
waters under the Wildlife and Countryside Act 1981 and in Manx waters under the Isle of 
Man Wildlife Act 1990.  


Bottlenose dolphin is also listed in Annex II of the Habitats Directive and are qualifying 
features of numerous SACs within the regional marine mammal and marine turtle study 
area. 


Common dolphin Delphinus delphis International Listed as a SPI, EPS, and in Appendix I and II of the Bonn Convention, Appendix II of the 
Bern Convention, and Appendix II of CITES. Common dolphin are also protected un UK 
waters under the Wildlife and Countryside Act 1981 and in Manx waters under the Isle of 
Man Wildlife Act 1990.  


Grey seal Halichoerus grypus International Listed as a EPS, and in Appendix I and II of the Bonn Convention, Appendix III of the Bern 
Convention, and Appendix II of CITES. Grey seal are also protected un UK waters under the 
Wildlife and Countryside Act 1981 and in Manx waters under the Isle of Man Wildlife Act 
1990. 


Grey seal are also listed in Annex II of the Habitats Directive and are qualifying features of 
numerous SACs within the regional marine mammal and marine turtle study area. 


Harbour porpoise Phocoena International Listed as a SPI, EPS, and in Appendix I and II of the Bonn Convention, Appendix II of the 
Bern Convention, and Appendix II of CITES. They are included in the OSPAR list of 
threatened and declining species within OSAPR Region III (Celtic Seas). Harbour porpoise 
are also protected in UK waters under the Wildlife and Countryside Act 1981 and in Manx 
waters under the Isle of Man Wildlife Act 1990.  


Harbour porpoise is also listed in Annex II of the Habitats Directive and are qualifying 
features of numerous SACs within the regional marine mammal and marine turtle study 
area. 
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IEF Scientific Name Importance  Justification 


Harbour seal Phoca vitulina International Listed as a SPI, EPS, and in Appendix I and II of the Bonn Convention, Appendix III of the 
Bern Convention, and Appendix II of CITES. Harbour seal are also protected in UK waters 
under the Wildlife and Countryside Act 1981 and in Manx waters under the Isle of Man 
Wildlife Act 1990. 


Harbour seal is also listed in Annex II of the Habitats Directive and are qualifying features of 
numerous SACs within the regional marine mammal and marine turtle study area. 


Marine turtles Green turtle Chelonia 
mydas; 


hawksbill Eretmochelys 
imbricata; 


Kemp’s ridley 
Lepidochelys kempii; 


leatherback 
Dermochelys coriacea; 


 loggerhead Caretta; 
and 


 olive ridley 
Lepiodchelys olivacea. 


International Leatherback turtle is included in the OSPAR List of threatened and declining species within 
OSPAR Region III (Celtic Seas). Loggerhead turtle is also on the OSPAR list, but not within 
OSPAR Region III (Celtic Seas). Both species are also listed as SPIs. Leatherback, 
loggerhead, green, hawksbill, and Kemp’s ridley turtle are all classed as EPSs. 


All marine turtles are protected under CITES, and in UK waters under the Wildlife and 
Countryside Act 1981. Olive ridley turtles are only protected under section 9 (as amended) of 
the Wildlife and Countryside Act 1981. 


Minke whale Balaenoptera 
acutorostrata 


International Listed as a SPI, EPS, and in Appendix I and II of the Bonn Convention, Appendix II of the 
Bern Convention, and Appendix II of CITES. Minke whales are also protected un UK waters 
under the Wildlife and Countryside Act 1981 and in Manx waters under the Isle of Man 
Wildlife Act 1990. 


Risso’s dolphin Grampus griseus International Listed as a SPI, EPS, and in Appendix I and II of the Bonn Convention, Appendix II of the 
Bern Convention, and Appendix II of CITES. Risso’s dolphin is also protected un UK waters 
under the Wildlife and Countryside Act 1981 and in Manx waters under the Isle of Man 
Wildlife Act 1990. 
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The marine mammal population densities and population estimates that will be taken forward to the 


assessment in the ES are presented in Table 4.15. As this information is not available for marine turtles, 


population-based assessment will only be included for marine mammals.  


 


Table 4.15: Summary Of Marine Mammal Densities That Will Be Taken Forward To The Assessment  


Species 
Density (animals per 


km2) 
Management Unit (MU)5 Population Estimate in 


MU 


 Harbour porpoise 
0.0861 Celtic and Irish Sea 62,517 


Bottlenose dolphin 0.0082 to 0.0352 Irish Sea 293 


Short-beaked common 
dolphin 


0.0183 Celtic and Greater North Seas 102,656 


Risso’s dolphin 0.03132 Celtic and Greater North Seas 12,262 


Minke whale 0.01732 Celtic and Greater North Seas 20,118 


Grey seal 0.467 to 4.064 Wales 3,766 


NW England 1,046 


Northern Ireland 2,113 


SW Scotland 2,163 


Isle of Man estimate 400 


East of Ireland 


South-east of Ireland 


1,7496 
2,3266 


OSPAR Region III 
60,780 


Harbour seal 0.0049 to 0.5934 Wales 14 


NW England 7 


Northern Ireland 1,406 


Isle of Man No estimate available 


1 SCANS-III (Hammond et al., 2021) Block F  
2 SCANS-III (Hammond et al., 2021) for adjacent Block E, as none observed for Block F and high-
density coastal area density in outer Cardigan Bay from Lohrengel et al. (2018) 
3 SCANS-II (Hammond et al., 2013) Block O, as no values for SCANS-III for this species 
4 Carter et al. (2022) – average and maximum densities calculated to per km2 using absolute mean 
values for cells overlapping with the Proposed Development marine mammal and marine turtle study 
area. 
5 All population estimates include the Isle of Man unless population estimate is given separately.  
6 Population estimates based upon counts from Duck and Morris (2019), using scalars from Lonergan et 
al. (2013) for harbour seal and Russell et al. (2016) for grey seal 
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WNMP 
Policy No. 

WNMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

and use of the marine area, and marine natural 
resources.  See the Infrastructure and Other Sea 
Users chapter (volume 2, chapter 12) for full details. 

SOC_01 Access to the marine environment: Proposals 
that maintain or enhance access to the marine 
environment are encouraged. 

No The Proposed Development will not enhance 
access to the marine environment, nor will it prevent 
public access.  See the Infrastructure and Other 
Sea Users chapter (volume 2, chapter 12) for full 
details. 

SOC_02 Well-being of coastal communities: Proposals 
that contribute to the well-being of coastal 
communities are encouraged. 

Yes The Applicant considers that the Proposed 
Development complies with Planning Policy Wales 
(February 2021) which considers the Well-being of 
Future Generations Act. 

SOC_03 Marine pollution incidents: Proposals should 
demonstrate how they minimise their risk of causing 
or contributing to marine pollution incidents. 

Yes All project vessels will have control measures and 
shipboard oil pollution emergency plans (SOPEP) in 
place and will adhere to MARPOL Annex I 
requirements. See the EMP (volume 4, appendix R) 
for full details. 

SOC_04 Welsh language and culture: Proposals that 
contribute to the promotion and facilitation of the use 
of the Welsh language and culture are encouraged. 

No Not applicable 

SOC_05 Historic assets: Proposals should demonstrate 
how potential impacts on historic assets and their 
settings have been taken into consideration and 
should, in order of preference: a) avoid adverse 
impacts on historic assets and their settings; and/or 
b) minimise impacts where they cannot be avoided; 
and/or c) mitigate impacts where they cannot be 
minimised. If significant adverse impacts cannot be 
avoided, minimised or mitigated, proposals must 
present a clear and convincing case for proceeding. 
Opportunities to enhance historic assets are 
encouraged. 

Yes A specialist archaeological contractor (MSDS) was 
commissioned to undertake a Marine 
Archaeological Technical Report (volume 3, 
appendix N). This has been used to inform the 
Marine Archaeology chapter (volume 2, chapter 11).   

The potential for harm to the significance of marine 
heritage assets by the Proposed Development has 
been assessed in volume 2, section 11.11, which 
includes the assessment of designated and non-
designated marine heritage assets identified within 
the MASA. Mitigation measures have been adopted 
as part of the Proposed Development to protect the 
known archaeological assets and make provisions 
for those assets that are discovered during the 
Proposed Development in the form of the production 
of an outline WSI and PAD (volume 4, appendix U) 
which accompany this ES. 

SOC_06 Designated landscapes: Proposals should 
demonstrate how potential impacts on the purposes 
and special qualities for which National Parks or 
Areas of Outstanding Natural Beauty have been 
designated have been taken into consideration and 
should, in order of preference: a) avoid adverse 
impacts on designated landscapes; and/or b) 
minimise impacts where they cannot be avoided; 
and/or c) mitigate impacts where they cannot be 
minimised. If significant adverse impacts cannot be 
avoided, minimised or mitigated, proposals must 
present a clear and convincing case for proceeding. 
Opportunities to enhance designated landscapes 
are encouraged. 

Yes A Seascape, Landscape and Visual Impact 
Assessment has been completed for the Proposed 
Development using methods derived from best 
practice guidance (volume 3, appendix C2). 
Designated landscapes within the SLVIA Study area 
were identified and none of them are predicted to 
experience significant indirect effects, as areas 
predicted to experience effects because of the 
Proposed Development are shown to experience 
indirect effects associated with the current offshore 
infrastructure.     

SOC_07 Seascapes: Proposals should demonstrate how 
potential impacts on seascapes have been taken 
into consideration and should, in order of 
preference: a) avoid adverse impacts on seascapes; 
and/or b) minimise impacts where they cannot be 
avoided; and/or c) mitigate impacts where they 
cannot be minimised. If significant adverse impacts 
cannot be avoided, minimised or mitigated, 
proposals must present a clear and convincing case 
for proceeding. Opportunities to enhance seascapes 
are encouraged. 

Yes A Seascape, Landscape and Visual Impact 
Assessment has been completed for the Proposed 
Development using methods derived from best 
practice guidance (volume 3, appendix C2).  The 
conclusion reached in the SLVIA is that in 
seascape, landscape, and visual terms, it is 
considered that the Proposed Development can be 
accommodated without significant effects on 
seascape, landscape character, and visual amenity. 

SOC_08 Resilience to coastal change and flooding: 
Proposals should demonstrate how they are resilient 
to coastal change and flooding over their lifetime. 

Yes Cable burial depth will be sufficient to ensure cables 
remain buried during coastal changes.  See the 
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Proposed Development Description (volume 1, 
chapter 3) for full details. 

SOC_09 Effects on coastal change and flooding: 
Proposals should demonstrate how they: avoid 
significant adverse impacts upon coastal processes; 
and minimise the risk of coastal change and 
flooding; Proposals that align with the relevant 
Shoreline Management Plan(s) and its policies are 
encouraged. 

Yes An assessment of how the Proposed Development 
will affect coastal processes and the Shoreline 
Management Plan is provided in the Physical 
processes chapter (volume 2, chapter 6). The 
buried nature of the Proposed Development under 
the Talacre dune system, and Talacre Beach, will 
avoid potential impacts on coastal change and 
flooding. 

SOC_10 Minimising climate change: Proposals should 
demonstrate how they, in order of preference: a) 
avoid the emission of greenhouse gases; and/or b) 
minimise them where they cannot be avoided; 
and/or c) mitigate them where they cannot be 
minimised. Where significant emission of 
greenhouse gases cannot be avoided, minimised or 
mitigated, proposals for regulated activities must 
present a clear and convincing case for proceeding. 

Yes The purpose of the Proposed Development is to 
transport up to 4.5 MTPA of CO2 from a number of 
industrial emitters in the North West of England and 
Wales for permanent geological storage in depleted 
offshore oil and gas reservoirs. 

SOC_11 Resilience to climate change: Proposals should 
demonstrate that they have considered the impacts 
of climate change and have incorporated 
appropriate adaptation measures, taking into 
account Climate Change Risk Assessments for 
Wales. Proposals that contribute to climate change 
adaptation and/or mitigation are encouraged. 

Yes The purpose of the Proposed Development is to 
transport up to 4.5 MTPA of CO2 from a number of 
industrial emitters in the North West of England and 
Wales for permanent geological storage in depleted 
offshore oil and gas reservoirs. 

 

The Proposed Development has considered the 
impacts of climate change and incorporated 
appropriate adaptation measures, taking account 
Climate Risk Change Assessments for Wales. 

ENV_01 Resilient marine ecosystems: Proposals should 
demonstrate how potential impacts on marine 
ecosystems have been taken into consideration and 
should, in order of preference: a) avoid adverse 
impacts; and/or b) minimise impacts where they 
cannot be avoided; and/or c) mitigate impacts where 
they cannot be minimised. If significant adverse 
impacts cannot be avoided, minimised or mitigated, 
proposals must present a clear and convincing case 
for proceeding. Proposals that contribute to the 
protection, restoration and/or enhancement of 
marine ecosystems are encouraged. 

Yes Potential impacts on marine ecosystems have been 
considered in the Marine Biodiversity chapter 
(volume 2, chapter 7) and the Inter-Related Effects 
chapter (volume 2, chapter 14).  The Environmental 
Impact Assessment (EIA) and Cumulative Effects 
Assessment (CEA) concluded that there are no 
significant adverse impacts on the marine 
biodiversity receptors. 

ENV_02 Marine Protected Areas: Proposals should 
demonstrate how they: avoid adverse impacts on 
individual Marine Protected Areas (MPAs) and the 
coherence of the network as a whole; have regard to 
the measures to manage MPAs; and avoid adverse 
impacts on designated sites that are not part of the 
MPA network. 

Yes Designated sites and features of importance within 
the physical processes and marine biodiversity 
study areas and have been identified in volume 2, 
chapter 6 and 7 respectively.  

In both chapters, the EIA and CEA concluded that 
there are no significant adverse impacts on the 
objectives of marine protected areas. 

ENV_03 Invasive non-native species: Proposals should 
demonstrate how they avoid or minimise the risk of 
introducing and spreading invasive non-native 
species. Where appropriate, proposals should 
include biosecurity measures to reduce the risk of 
introducing and spreading of invasive non-native 
species. 

Yes The implementation of an EMP (volume 4, Appendix 
R) as part of the embedded measures adopted by 
the Proposed Development (volume 2, section 7.11) 
will manage and reduce the risk of introduction or 
spread of INNS. The INNS Management Plan is 
presented in volume 4, appendix T. 

 

A Biosecurity Method Statement will be 
implemented throughout the construction of the 
Proposed Development. The Biosecurity Method 
Statement will detail the locations and extent of any 
INNS identified, alongside appropriate measures to 
control and prevent spread or propagation of INNS. 
High-level recommendations for the treatment and 
removal of INNS will be identified. 
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Appropriate good hygiene measures (e.g. Check, 
Clean, Dry methods) will be detailed. Workers 
should be equipped with the necessary equipment, 
Personal Protective Equipment (PPE) and 
substances to implement biosecurity control 
measures, including effective hygiene and sanitation 
practices. 

ENV_04 Marine litter: Proposals should demonstrate how 
they: avoid the deliberate introduction of litter into 
the marine plan area; and minimise the risk of 
accidental release of litter. 

Yes The Mitigation measures captured within the ES 
would avoid the deliberate introduction of litter into 
the marine plan area; and minimise the risk of 
accidental release of litter. 

The Waste Management Plan will adhere to the 
highest tiers of the Waste Hierarchy, all relevant 
legislation and the Applicant’s waste management 
procedures. 

Waste storage areas will be incorporated into the 
Detailed Design. Waste segregation measures will 
be put in place by the Construction Contractor as 
implemented in the detailed CEMP and WMP. 

Waste management measures are captured in the 
EMP (volume 4, appendix R). 

ENV_05 Underwater noise: Proposals should demonstrate 
that they have considered man-made noise impacts 
on the marine environment and, in order of 
preference: a) avoid adverse impacts; and/or b) 
minimise impacts where they cannot be avoided; 
and/or c) mitigate impacts where they cannot be 
minimised. If significant adverse impacts cannot be 
avoided, minimised or mitigated, proposals must 
present a clear and convincing case for proceeding. 

Yes Noise modelling has been undertaken (volume 3, 
appendix J). The potential impacts of underwater 
noise resulting from the construction, operations 
and maintenance, and decommissioning phases of 
the Proposed Development have been considered 
in the assessment of impacts in the Marine 
Biodiversity chapter (volume 2, chapter 7), and 
appropriate mitigation measures have been 
proposed. 

ENV_06 Air and water quality: Proposals should 
demonstrate that they have considered their 
potential air and water quality impacts and should, in 
order of preference: a) avoid adverse impacts; 
and/or b) minimise adverse impacts where they 
cannot be avoided; and/or c) mitigate adverse 
impacts where they cannot be minimised. If 
significant adverse impacts cannot be avoided, 
minimised or mitigated, proposals must present a 
clear and convincing case for proceeding. 

Yes Air quality: Emissions of greenhouse gases 
associated with the Proposed Development are 
assessed within the Climate Change chapter 
(volume 2, chapter 14). Air quality effects during 
construction, operation, maintenance and 
decommissioning of the Proposed Development are 
not considered significant. See volume 3, 
appendix C.1. 

 

Water quality: Potential impacts from the Proposed 
Development on water quality have been assessed 
in the Physical Processes chapter (volume 2, 
chapter 6). The EIA and CEA concluded that there 
are no significant adverse impacts on water quality. 

ENV_07 Fish species and habitats: Proposals potentially 
affecting important feeding, breeding (including 
spawning & nursery) and migration areas or habitats 
for key fish and shellfish species of commercial or 
ecological importance should demonstrate how they, 
in order of preference: a) avoid adverse impacts on 
those areas; and/or b) minimise adverse impacts 
where they cannot be avoided; and/or c) mitigate 
adverse impacts where they cannot be minimised; If 
significant adverse impacts cannot be avoided, 
minimised or mitigated, proposals must present a 
clear and convincing case for proceeding. 

Yes Potential impacts on fish and shellfish ecology 
receptors (including underwater noise and effects 
on important feeding, breeding (including spawning 
and nursery) and migration areas) from the 
Proposed Development have been identified in the 
key parameters for assessment in volume 2, section 
7.9 and further assessed in volume 2, section 7.12 
and cumulatively with other projects in volume 2, 
section 7.13. Embedded mitigation measures have 
been outlined in volume 2, section 7.11, and each 
impact has been comprehensively assessed in 
volume 2, section 7.12. 

GOV_01 Cumulative effects: Proposals should demonstrate 
that they have assessed potential cumulative effects 
and should, in order of preference: a) avoid adverse 
effects; and/or b) minimise effects where they 
cannot be avoided; and/or c) mitigate effects where 
they cannot be minimised. If significant adverse 
effects cannot be avoided, minimised or mitigated, 
proposals must present a clear and convincing case 
for proceeding. Proposals that contribute to positive 
cumulative effects are encouraged. 

Yes The cumulative effects of the Proposed 
Development have been assessed in volume 3, 
appendix F and are summarised in the relevant 
topic chapters (volume 2, chapters 6 to 13). 
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GOV_02 Cross-border and plan compatibility: Relevant 
public authorities, in making their decisions, should 
have regard to: any applicable policy in a relevant 
marine plan; any applicable policy in relevant 
terrestrial development plans or related documents; 
the Natural Resources Policy; any relevant local 
well-being plan(s) (including the local well-being 
assessment); and evidence in any relevant Area 
Statement(s) produced by Natural Resources Wales 
(NRW). 

Yes The Marine Licence application for the new marine 
infrastructure, the Carbon Storage Permit 
application for the permanent geological storage of 
CO2, and the supporting ES, will be subject to public 
consultation, and consideration of the EIA by NRW 
and OPRED, and associated decision on the 
licences/permit. In that regard, the Applicant 
understands that the relevant public authorities will 
take account of cross-border and plan compatibility 
in their decision making. 

SCI_01 Using sound science responsibly: Relevant 
public authorities should make decisions using 
sound evidence and a risk-based, proportionate 
approach. Where appropriate they should apply the 
precautionary principle and consider opportunities to 
apply adaptive management. 

Yes The Marine Licence application for the new marine 
infrastructure, the Carbon Storage Permit 
application for the permanent geological storage of 
CO2, and the supporting ES, will be subject to public 
consultation, and consideration of the EIA by NRW 
and OPRED, and associated decision on the 
licences/permit. In that regard, the Applicant 
understands that the relevant public authorities will 
make their decisions using sound evidence and a 
risk-based approach, and where appropriate they 
will apply the precautionary principle and consider 
opportunities to apply adaptive management. 

AGG_01a Aggregates (supporting): Proposals for new 
aggregate extraction will be supported, within any 
tonnage limits, where they contribute to the 
objectives of this plan. Proposals should comply with 
the relevant general policies and sector 
safeguarding policies of this plan and any other 
relevant considerations. 

No The Proposed Development does not involve any 
aggregate extraction.  

AGG_01b Aggregates (supporting): Relevant public 
authorities and the sector are encouraged, in liaison 
with other interested parties, to collaborate to 
understand opportunities: for the sustainable use of 
wider marine aggregate natural resources; to define 
and, once in place, further develop and refine 
Strategic Resource Areas for aggregates in order to 
support the sustainable development of the 
aggregate sector through marine planning. 

No The Proposed Development does not involve any 
aggregate extraction. 

AQU_01a Aquaculture (supporting): Proposals for new 
aquaculture developments will be supported where 
they contribute to the objectives of this plan. 
Proposals should comply with the relevant general 
policies and sector safeguarding policies of this plan 
and any other relevant considerations. 

No The Proposed Development does not involve any 
aquaculture development. 

AQU_01b Aquaculture (supporting): Relevant public 
authorities and the sector are encouraged, in liaison 
with other interested parties, to collaborate to 
understand opportunities for the sustainable use of 
aquaculture resources including the identification of: 
natural resources that provide aquaculture potential 
opportunities to define and, once in place, further 
develop and refine Strategic Resource Areas for 
aquaculture in order to support the sustainable 
development of the aquaculture sector through 
marine planning. 

No The Proposed Development does not involve any 
aquaculture development. 

D&D_01 Dredging and disposal (supporting): Proposals 
that maintain navigable channels and long term 
access to open at-sea disposal sites for appropriate 
material will be supported where they contribute to 
the objectives of this plan. Proposals should comply 
with the relevant general policies and sector 
safeguarding policies of this plan and any other 
relevant considerations. 

No The Proposed Development does not involve any 
proposals that would affect navigable channels and 
open at-sea disposal sites. See the Infrastructure 
and Other Sea Users chapter (volume 2, chapter 
12) for full details. 

ELC_01a Low carbon energy (supporting) wind: Proposals 
for offshore wind energy generation will be 
supported where they contribute to the objectives of 

No The Proposed Development will not prevent the 
development of offshore wind energy generation. 
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WNMP 
Policy No. 

WNMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

this plan. Proposals should comply with the relevant 
general policies and sector safeguarding policies of 
this plan and any other relevant considerations. 
Proposals for wind >350MW will be considered by 
UK Government in accordance with relevant 
national policy. In determining an NSIP for a wind 
proposal, the decision maker will have regard to this 
plan. Any determination in relation to energy 
developments of any scale will be taken in 
accordance with this plan alongside any other 
relevant considerations. 

ELC_01b Low carbon energy (supporting) wind: In order to 
understand future opportunities for offshore wind 
development, including floating technologies, this 
plan supports strategic planning for the sector. 
Relevant public authorities and the sector are 
encouraged, in liaison with other interested parties, 
to collaborate to understand opportunities for the 
sustainable use of wind energy resources including 
identification of: • natural resources that provide 
potential opportunity for future use; • evidence to de-
risk consenting for the sector; and • opportunities to 
define and, once in place, further develop and refine 
Strategic Resource Areas for offshore wind energy 
resource safeguarding; in order to support the 
sustainable development of the sector through 
marine planning. Relevant public authorities should 
make appropriate evidence available to support 
planning and decision making in order to support the 
sustainable development of the sector through 
marine planning, where it is appropriate to do so. 

No The Proposed Development will not prevent the 
development of offshore wind energy generation. 

ELC_02a Low carbon energy (supporting) wave: Proposals 
for wave energy generation will be supported where 
they contribute to the objectives of this plan. 
Proposals should comply with the relevant general 
policies and sector safeguarding policies of this plan 
and any other relevant considerations. 

No The Proposed Development will not prevent the 
development of wave energy generation. 

ELC_02b Low carbon energy (supporting) wave: In order to 
understand future opportunities for wave energy 
development, relevant public authorities and the 
sector are encouraged, in liaison with other 
interested parties, to collaborate to understand 
opportunities for the sustainable use of wave energy 
resources including identification of: • natural 
resources that provide potential opportunity for 
future use; • evidence to de-risk consenting for the 
sector; and • opportunities to define and, once in 
place, further develop and refine Strategic Resource 
Areas for wave energy resource safeguarding; in 
order to support the sustainable development of the 
sector through marine planning. Relevant public 
authorities should make appropriate evidence 
available to support planning and decision making in 
order to support the sustainable development of the 
sector through marine planning, where it is 
appropriate to do so. 

No The Proposed Development will not prevent the 
development of wave energy generation. 

ELC_03a Low carbon energy (supporting) tidal stream: 
Proposals for tidal stream energy generation will be 
supported where they contribute to the objectives of 
this plan. Proposals should comply with the relevant 
general policies and sector safeguarding policies of 
this plan and any other relevant considerations. 

No The Proposed Development will not prevent the 
development of tidal stream energy generation. 

ELC_03b Low carbon energy (supporting) tidal stream: In 
order to understand future opportunities for tidal 
stream energy development, relevant public 
authorities and the sector are encouraged, in liaison 
with other interested parties, to collaborate to 

No The Proposed Development will not prevent the 
development of tidal stream energy generation. 
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WNMP 
Policy No. 

WNMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

understand opportunities for the sustainable use 
of tidal stream energy resources including 
identification of: • natural resources that provide 
potential opportunity for future use; • evidence to de-
risk consenting for the sector; and • opportunities to 
define and, once in place, further develop and refine 
Strategic Resource Areas for tidal stream energy 
resource safeguarding; in order to support the 
sustainable development of the sector through 
marine planning. Relevant public authorities should 
make appropriate evidence available to support 
planning and decision making in order to support the 
sustainable development of the sector through 
marine planning, where it is appropriate to do so. 

ELC_04 Low carbon energy (supporting) tidal range: In 
order to understand future opportunities for tidal 
range development, strategic planning for the sector 
is encouraged. Relevant public authorities and the 
sector are encouraged, in liaison with other 
interested parties, to collaborate to: • collect 
evidence to support understanding of environmental 
constraints and opportunities for the sustainable use 
of the tidal range resource; • support understanding 
of the optimal siting of tidal lagoon developments 
across Wales as part of a wider, UK perspective; 
and • identify opportunities to define and, once in 
place, further develop and refine Strategic Resource 
Areas for tidal lagoon safeguarding purposes. 
Relevant public authorities should make appropriate 
evidence available to support planning and decision 
making in order to support the sustainable 
development of the sector through marine planning, 
where it is appropriate to do so. 

No The Proposed Development will not prevent the 
development of tidal range energy generation. 

O&G_01a Oil and gas (supporting): Proposals that maximise 
the economic recovery of oil and gas sustainably will 
be supported where they comply with the objectives 
of this plan, and fully meet the environmental 
safeguards contained within the statutory processes 
of awarding production licences and subsequent 
activity-specific approvals. Proposals should comply 
with the relevant general policies and sector 
safeguarding policies of this plan and any other 
relevant considerations. 

No The purpose of the Proposed Development is to 
transport up to 4.5 MTPA of CO2 from a number of 
industrial emitters in the North West of England and 
Wales for permanent geological storage in depleted 
offshore oil and gas reservoirs. 

O&G_01b Oil and gas (supporting): Welsh Government 
policy is to avoid the continued extraction of fossil 
fuels in intertidal areas and estuaries and coastal 
inlet waters that fall within the Welsh onshore 
licence area. Applications for new petroleum 
licenses in these areas should not be supported, 
unless required for mine safety or scientific 
purposes. Proposals for the development and 
extraction of oil and gas in these areas with land 
based elements must provide robust and credible 
evidence to demonstrate how they conform to the 
Planning Policy Wales Energy Hierarchy for 
Planning, including how they make a necessary 
contribution towards decarbonising the 
energy system. 

No The purpose of the Proposed Development is to 
transport up to 4.5 MTPA of CO2 from a number of 
industrial emitters in the North West of England and 
Wales for permanent geological storage in depleted 
offshore oil and gas reservoirs. 

O&G_02 Oil and gas (supporting): Proposals that support 
the long-term development of carbon capture and 
storage technology will be supported where they 
contribute to the objectives of this plan. Proposals 
should comply with the relevant general policies and 
sector safeguarding policies of this plan and any 
other relevant considerations. 

Yes The Proposed Development is a carbon capture and 
storage project. The purpose of the Proposed 
Development is to transport up to 4.5 MTPA of CO2 
from a number of industrial emitters in the North 
West of England and Wales for permanent 
geological storage in depleted offshore oil and gas 
reservoirs. The Proposed Development complies 
with all the relevant general policies and sector 
safeguarding policies. 
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Policy No. 

WNMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

FIS_01a Fisheries (supporting): Proposals that support and 
enhance sustainable fishing activities will be 
supported where they contribute to the objectives of 
this plan. Proposals should comply with the relevant 
general policies and sector safeguarding policies of 
this plan and any other relevant considerations. 

Yes Impacts on commercial fisheries have been 
assessed in volume 2, chapter 10. The Proposed 
Development will have a FLO in place. See the 
Commercial Fisheries chapter (volume 2, chapter 
10) for full details. 

FIS_01b Fisheries (supporting): Relevant public authorities 
and the sector are encouraged, in liaison with other 
interested parties, to collaborate to understand 
opportunities to develop a strategic evidence base 
to improve understanding of opportunities for the 
sustainable development of fisheries in order to 
support the sustainable development of the fisheries 
sector through marine planning. 

No The Proposed Development will not prevent the 
support and enhancement of sustainable fishing 
activities. See the Commercial Fisheries chapter 
(volume 2, chapter 10) for full details. 

P&S_01a Ports and shipping (supporting): Proposals for 
ports, harbours and shipping activities will be 
supported where they contribute to the objectives of 
this plan. Proposals should comply with the relevant 
general policies and sector safeguarding policies of 
this plan and any other relevant considerations. 

No The Proposed Development does not involve 
proposals for ports, harbours and shipping activities, 
and nor will it prevent the support and enhancement 
of ports, harbours, and shipping activities. See the 
Shipping and Navigation chapter (volume 2, chapter 
9) for full details. 

P&S_01b Ports and shipping (supporting): Relevant public 
authorities and the sector are encouraged, in liaison 
with other interested parties, to collaborate to 
understand opportunities to support the sustainable 
development of the ports and shipping sector 
through marine planning. 

No The Proposed Development does not involve 
proposals for ports, harbours and shipping activities, 
and nor will it prevent the support and enhancement 
of ports, harbours, and shipping activities. See the 
Shipping and Navigation chapter (volume 2, chapter 
9) for full details. 

P&S_02 Ports and shipping (supporting): Proposals that 
provide for the maintenance, repair, development 
and diversification of port and harbour facilities will 
be supported where they contribute to the objectives 
of this plan. Proposals should comply with the 
relevant general policies and sector safeguarding 
policies of this plan and any other relevant 
considerations. 

No The Proposed Development does not involve 
proposals for ports, harbours and shipping activities, 
and nor will it prevent the support and enhancement 
of ports, harbours, and shipping activities. See the 
Shipping and Navigation chapter (volume 2, chapter 
9) for full details. 

CAB_01 Subsea cabling (supporting): Proposals that 
facilitate the growth of digital communications 
networks and/or the optimal distribution of electricity 
will be supported where they contribute to the 
objectives of this plan. Proposals should comply with 
the relevant general policies and sector 
safeguarding policies of this plan and any other 
relevant considerations. 

No The Proposed Development will not prevent the 
growth of digital communications networks and/or 
the optimal distribution of electricity.  See the 
Infrastructure and Other Sea Users chapter (volume 
2, chapter 12) for full details. 

T&R_01a Tourism and recreation (supporting): Proposals 
that demonstrate a positive contribution to tourism 
and recreation opportunities and policy objectives 
(for the sector) around the Welsh coast will be 
supported where they contribute to the objectives of 
this plan. Proposals should comply with the relevant 
general policies and sector safeguarding policies of 
this plan and any other relevant considerations.  

No The Proposed Development will not prevent the 
delivery of the policies to support tourism and 
recreation. See the Infrastructure and Other Sea 
Users chapter (volume 2, chapter 12) for full details. 

T&R_01b Tourism and recreation (supporting): Relevant 
public authorities and the sector are encouraged, in 
liaison with other interested parties, to collaborate to 
understand opportunities for sustainable tourism and 
recreation around the Welsh coast, including: a) 
developing a strategic evidence base to improve 
understanding of current and potential tourism and 
recreation activities, including eco-tourism and other 
low impact activities; and b) opportunities to define 
areas of future opportunity for tourism and 
recreation; in order to support the sustainable 
development of the tourism and recreation sector 
through marine planning. 

No The Proposed Development will not prevent the 
delivery of the policies to support tourism and 
recreation. See the Infrastructure and Other Sea 
Users chapter (volume 2, chapter 12) for full details. 

SAF_01 Safeguarding strategic resources: a: Proposals 
likely to have significant adverse impacts upon an 
established activity covered by a formal application 

No The Proposed Development is compatible with 
existing activities in the marine environment, and 
the Welsh National Marine Plan. See the 
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QUESTION 5: Reg 12(1) letter dated 1 July 2024 – comment 5  

Details provided in response to OPRED, regarding the description of the proposed 
development plans as outlined in ES Chapter 3 are acknowledged. Please provide further 
details on each individual location i.e. Lennox, Hamilton, Hamilton North, new Douglas 
and the location wells to be drilled if these are not drilled from the location of the NUIs (or 
a MODU located next to NUI). The impact of drilling any planned wells should be included, 
with details of the drilling rig to be used, and any stabilisation material required. Any of 
the wells that are to be repurposed will also need to be assessed, along with an 
assessment of new topsides that are required for the NUIs.  

Eni Response: The following sections provide information to clarify the location of the injection, monitoring, 

and sentinel wells for the Proposed Development.  

Further clarification is also provided on from where drilling activities will be performed and the details of the 

proposed MODU. 

New Douglas 

WNMP 
Policy No. 

WNMP Policy Does the 
project have 
the potential 
to impact 
the Policy? 

How Does the Proposed Project Comply with the 
Policy? 

or authorisation must demonstrate how they will 
address compatibility issues with that activity. 
Proposals unable to demonstrate adequate 
compatibility must present a clear and convincing 
case for the proposal to progress under exceptional 
circumstances. b: Proposals likely to have significant 
adverse impacts upon an established activity not 
subject to a formal authorisation must demonstrate 
how they will address compatibility issues with that 
activity. Proposals unable to demonstrate adequate 
compatibility must present a clear and convincing 
case for proceeding. Under SAF 01 a and b, 
compatibility should be demonstrated through, in 
order of preference: a. Avoiding significant adverse 
impacts on those activities, and/or b. Minimising 
significant adverse impacts where these cannot be 
avoided; and/or c. Mitigating significant adverse 
impacts where they cannot be minimised. 

Infrastructure and Other Sea Users chapter (volume 
2, chapter 12) for full details. 

SAF_02 Safeguarding strategic resources: Proposals 
which may have significant adverse impacts upon 
the prospects of any sector covered by this plan to 
engage in sustainable future strategic resource use 
(of resources identified by an SRA) must 
demonstrate how they will address compatibility 
issues with that potential resource use. Proposals 
unable to demonstrate adequate compatibility must 
present a clear and convincing case for proceeding. 
Compatibility should be demonstrated through, in 
order of preference: a. Avoiding significant adverse 
impacts on this potential strategic resource use, 
and/or b. Minimising significant adverse impacts 
where these cannot be avoided; and/or c. Mitigating 
significant adverse impacts where they cannot be 
minimised. 

No The Proposed Development is compatible with 
existing activities in the marine environment, and 
the Welsh National Marine Plan. See the 
Infrastructure and Other Sea Users chapter (volume 
2, chapter 12) for full details. 

DEF_01 Defence (safeguarding): Proposals that: • 
potentially affect Ministry of Defence (MOD) Danger 
Areas, Exercise Areas or strategic defence interests; 
and/or • potentially interfere with communication, 
surveillance and navigation facilities necessary for 
defence and national security; should only be 
authorised with the agreement of MOD. 

No The Proposed Development is compatible with the 
safeguarded defence activities. See the 
Infrastructure and Other Sea Users chapter (volume 
2, chapter 12) for full details. 
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A New Douglas platform will be installed within the established 500m zone, approximately 190m to the north 

of the existing Douglas accommodation platform, just beyond the blow-out/H2S dispersion radius of the existing 

facilities at approximate coordinates E461607 N5932596. The new Douglas CCS platform will be a Normally 

Unmanned Installation (NUI), acting as a hub for the CCS operations. It will provide overnight emergency 

shelter in a purpose-built module for six persons 

The topsides will comprise cellar, mezzanine, and weather decks, and have overall dimensions of 

approximately 33 m in length, 30 m in width, and 35.5 m in height to the weather deck/helideck. The main 

dimensions, and fabricated components accommodated on the New Douglas topsides are presented in 

Table 3.1 in response to Question 3. 

The Douglas CCS jacket shown in Question 41, will be a four-legged steel structure measuring approximately 

20 m x 20 m at the lower level and 17.5 m x 17.5 m at the upper level. The jacket will support several equipment 

items including: 

• 8 risers, of which 3 are provision for future dense phase gas;  

• 5 J-tubes, of which one is provision for a possible future cable from PoA; 

• 4 caissons for riser support; 

• caisson for J-tubes support; 

• cathodic protection monitoring J-tube; and 

• Zodiac landing platform.  

As a worst-case, it was estimated that the footprints of jack-up vessels for heavy lifting would result in up to 

736 m2 of disturbance during the installation of the new Douglas NUI jacket, and topsides. However, these 

footprints would be similar in size to those that already exist from the current, and historical operations around 

the existing Douglas Complex. These spudcan footprints would represent approximately 0.3% of the up to 

1.91 km2 of temporary subtidal habitat loss and/or disturbance during the construction phase of the whole 

Proposed Development. This 1.91 km2 would represent just 0.08% of the overall area of the Liverpool Bay 

SPA. This would have a negligible effect on benthic habitats, and hence prey availability within the Liverpool 

Bay SPA. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms. 

Hamilton Main 

A new deck will be installed on the satellite platform of Hamilton after removal of the existing topside. The 

components will be delivered to the NUI completely fabricated and ready for integration onto the jacket. The 

main dimensions, and fabricated components on the new Hamilton Main topsides are presented in Table 3.2 

in response to Question 3. 

The carbon storage development plan requires a total of four injector wells located on Hamilton Main.  

Each of the injection wells will be side-tracked from existing wells to enable the installation of CO2 resistant 

tubulars and cement. They are planned to be drilled as close to existing production wells as possible.  

A monitoring well will also be drilled to the flanks of Hamilton carbon store for long-term pressure, saturation, 

and plume movement monitoring. This well will be a new well drilled from an existing spare slot to a location 

remote from the planned injection wells, on the flanks of the reservoir, in an area previously not drilled. This 

work will mobilise a sediment plume which extends 8 km to the east and west, with peak SSC values of 

c. 360 mg/l constrained to the site itself, and average suspended sediment concentrations (SSC) of less than 

a tenth of this peak value at <3  mg/l across most of the plume. Corresponding deposition relates to 

approximately 50 mm at the site itself and average sedimentation of approximately 0.03 mm across most of 

the plume. The magnitude of the impact will therefore be low due to being within background levels and of a 

temporary nature. The sensitivity of the receptors is considered low due to the recoverable nature of the seabed 

within the Designated Sites. The effect will, therefore, be of minor adverse significance, which is not 

significant in EIA terms. Further details are contained in the Offshore ES, Chapter 6, Section 6.11.1. 

As a worst-case, it was estimated that the footprints of jack-up vessels (e.g. Valaris Norway, and ISP for 

drilling) would result in up to 736 m2 of disturbance during drilling, and the installation of the new Hamilton 

Main NUI topsides. These spudcan footprints would represent approximately 0.3% of the up to 1.91 km2 of 

temporary subtidal habitat loss and/or disturbance during the construction phase of the whole Proposed 
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Development. This 1.91 km2 would represent just 0.08% of the overall area of the Liverpool Bay SPA. 

However, these footprints already exist from the current, and historical operations around the platform, as 

shown in Figure 5.1. This would have a negligible effect on benthic habitats, and hence prey availability within 

the Liverpool Bay SPA. The effect will, therefore, be of minor adverse significance, which is not significant 

in EIA terms. 

 

Figure 5.1: Location of existing spudcan depressions around Hamilton Main NUI 

Further works will occur in the form of a top-side replacement, to convert the facility for CO2 treatment and 

injection. These works will, however, occur above the sea surface and not mobilise any sediment into the 

marine environment. 

Table 5.1 presents an overview of the proposed CCS wells including their surface location coordinates, well 

identifier, estimated Measured Depth (MD) and estimated True Vertical Depth (TVD). 

  

Existing spudcan 
depressions 

Existing spudcan 
depressions 
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Table 5.1: Overview of Wells at Hamilton Main 

Purpose Well 
type 

Well name Easting Northing Proposed 
kick-off 
point m 
MD 

Measured 
Depth 
(MD) m 

True 
Vertical 
Depth 
(TVD) m 

Injector Sidetrack C110/13a-HA 
(ex.110/13-H1 ST1) 

469685 5936706.2 863 1498 932 

C110/13a-HB 
(ex.110/13-H2 ST1)  

470200.5 5937333.5 1686 2380 932 

110/13a-HC (ex.110/13-
H3 ST1) 

470200.5 5935501.56 893 1366 932 

C110/13a-HD 
(ex.110/13-H4 ST1) 

470200.5 5934462.3 1579 2219 933 

Monitor New well C110/13a-HE 
(ex.110/13-H5) 

470848.6 5936608.7 N/A 1894 960 

Hamilton North 

A new deck will be installed on Hamilton North after removal of the existing topside. The components will be 

delivered to the NUI completely fabricated and ready for integration onto the jacket. The main dimensions, and 

fabricated components on the new Hamilton North topsides are presented in Table 3.3 in response to 

Question 3. 

The carbon storage development plan requires a total of two injector wells located on Hamilton North. 

Each of the injection wells will be side-tracked from existing wells to enable the installation of CO2 resistant 

tubulars and cement. They are planned to be drilled as close to existing production wells as possible.  

A monitoring well will also be drilled to the flanks of Hamilton North carbon store for long-term pressure, 

saturation, and plume movement monitoring. This well will be a new well drilled from an existing spare slot 

within the existing platform template to a location on the flanks of the reservoir, in an area previously not drilled. 

This work will mobilise a sediment plume which extends 8 km to the east and west, with peak SSC values of 

c. 440 mg/l constrained to the site itself, and average SSCs of less than 3 mg/l across most of the plume. 

Corresponding deposition relates to approximately 60 mm at the site itself and average sedimentation of 

approximately 0.10 mm across most of the plume. The magnitude of the impact will therefore be low due to 

being within background levels and of a temporary nature. The sensitivity of the receptors is considered low 

due to the recoverable nature of the seabed within the Designated Sites. The effect will, therefore, be of minor 

adverse significance, which is not significant in EIA terms. Further details are contained in the Offshore ES, 

Chapter 6, Section 6.11.1. 

Therefore, the effect of temporary habitat loss and/or disturbance will be of minor adverse significance, which 

is not significant in EIA terms. 

It is worth noting that, both SSC and deposition related to the drill cutting releases were less than the seabed 

preparation and cable installation activities both spatially and in magnitude. With sedimentation from drilling 

restrained to negligible levels across the drill site and along the tidal ellipse. 

As a worst-case, it was estimated that the footprints of jack-up vessels (e.g. Valaris Norway, and ISP for 

drilling) would result in up to 736 m2 of disturbance during drilling, and the installation of the new Hamilton 

North NUI topsides. These spudcan footprints would represent approximately 0.3% of the up to 1.91 km2 of 

temporary subtidal habitat loss and/or disturbance during the construction phase of the whole Proposed 

Development. This 1.91 km2 would represent just 0.08% of the overall area of the Liverpool Bay SPA. 

However, these footprints already exist from the current, and historical operations around the platform, as 

shown in Figure 5.2. This would have a negligible effect on benthic habitats, and hence prey availability within 

the Liverpool Bay SPA. The effect will, therefore, be of minor adverse significance, which is not significant 

in EIA terms. 
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Figure 5.2: Location of existing spudcan depressions around Hamilton North NUI 

Further works will occur in the form of a top-side replacement, to convert the facility for CO2 treatment and 

injection. These works will, however, occur above the sea surface and not mobilise any sediment into the 

marine environment. 

The planned sentinel well is an existing well, which will be worked over to provide an additional monitoring 

point early in the injection period, and therefore not require any drilling activity. It was not constructed to a 

specification considered to be suitable for CO2 exposure and will be plugged & abandoned after several years 

of injection, once the CO2 plume reaches it. 

Table 5.2 presents an overview of the proposed CCS wells including their surface location coordinates, well 

identifier, estimated Measured Depth (MD) and estimated True Vertical Depth (TVD). 

  

Existing spudcan 
depressions 
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Table 5.2: Overview of Wells at Hamilton North 

Purpose Well type Well name Easting Northing Proposed 
kick-off point 
m MD 

Measured 
Depth 
(MD) m 

True 
Vertical 
Depth 
(TVD) m 

Injector Sidetrack 

C110/13a-NA 
(ex.110/13-N1 
ST1) 

468323 5945412.5 783 1403 971 

C110/13a-NB 
(ex.110/13-N3 
ST1) 

468323 5944406.4 713 1043 1010 

Monitor New well 
C110/13a-NC 
(ex. 110/13-N4) 

468084.6 5945670.8 N/A 1781 1043 

Sentinel Recompletion 110/15-N02 469272 5944899 N/A N/A N/A 

Lennox 

A new deck will be installed on each of the satellite platform of Lennox after removal of the existing topside. 

The components will be delivered to the NUI  completely fabricated and ready for integration onto their 

respective jackets. The main dimensions, and fabricated components on the new Lennox topsides are 

presented in Table 3.3 in response to Question 3. 

The project carbon storage development plan requires a total of 2 injector wells located on Lennox CS.  

Both injection wells will be side-tracked from existing wells to enable the installation of CO2 resistant tubulars 

and cement. They are planned to be drilled as close to existing production wells as possible.  

A monitoring well will also be drilled to the flanks of Lennox carbon store for long-term pressure, saturation, 

and plume movement monitoring. This well will be a new well drilled from an existing spare slot to a location 

remote from the planned injection wells. This well will be side-tracked from an existing well because there 

are no remaining slots on the Lennox NUI.  

The planned sentinel well is existing well, which will be worked over to provide additional monitoring point 

early in the injection period. It is not constructed to a specification considered to be suitable for CO2 

exposure and will be plugged & abandoned after several years once the CO2 plume reaches it. 

At the Lennox NUI, the drilling methodology will result in the recovery of the drill cuttings for disposal onshore 

and that none would be left on the seabed. Therefore, the sediment generated by the installation of the new 

electrical cable represented the worst-case scenario for the creation of suspended sediment from the 

construction works at the Lennox NUI. This work will result in average concentrations are <1,000 mg/l and are 

greatest in the direct vicinity of the cable path, and <10 mg/l at the extent of the physical processes study area. 

Average sedimentation is limited to <100 mm with peak values of c.70 mm, however outside the area of project 

physical work deposition is limited to negligible levels of <3 mm. Sedimentation one day after the cessation of 

trenching shows that fine sands and resuspended sediment settle during slack water. The magnitude of the 

impact will therefore be low due to being within background levels and of a temporary nature. The sensitivity 

of the receptors is considered low due to the recoverable nature of the seabed within the Designated Sites. 

The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms. 

As a worst-case, it was estimated that the footprints of jack-up vessels (e.g. Valaris Norway, and ISP for 

drilling) would result in up to 736 m2 of disturbance during drilling, and the installation of the new Lennox NUI 

topsides. These spudcan footprints would represent approximately 0.3% of the up to 1.91 km2 of temporary 

subtidal habitat loss and/or disturbance during the construction phase of the whole Proposed Development. 

This 1.91 km2 would represent just 0.08% of the overall area of the Liverpool Bay SPA. However, these 

footprints already exist from the current, and historical operations around the platform, as shown in Figure 5.3. 

This would have a negligible effect on benthic habitats, and hence prey availability within the Liverpool Bay 

SPA. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms. 
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Figure 5.3: Location of existing spudcan depressions around Lennox NUI 

Table 5.3 presents an overview of the proposed CCS wells including their surface location coordinates, well 

identifier, estimated Measured Depth (MD) and estimated True Vertical Depth (TVD). 

Table 5.3: Overview of Wells at Lennox 

Purpose Well type Well name Easting Northing Proposed 
kick-off 
point m 
MD 

Measured 
Depth 
(MD) m 

True 
Vertical 
Depth 
(TVD) m 

Injector Sidetrack 

C110/15a-LB (ex.110/15-
L05ST1) 

489487.6 5942334.3 678 1668 865 

C110/15a-LC (ex. 
110/15-L13 ST2) 

489487.6 5942938.2 625 1947 1124 

Monitor Sidetrack 
C110/15a-LA (ex. 
110/15-L01Z ST2) 

490155.3 5941955.3 625 2466 1114 

Sentinel Recompletion 110/15-L04 487637 5941932 N/A N/A N/A 

Existing spudcan 
depressions 

Existing spudcan 
depressions 



LIVERPOOL BAY CCS LTD | HYNET CO2 TRANSPORTATION AND STORAGE PROJECT  

  

Further Information under Regulation 12(1) 

 Page 78 

 

All CO2 injection wells will be drilled from the existing platform well slots as side-track, while the sentinel wells 

will be only recompleted and therefore not require any drilling activity. Waste streams from drilling activities via 

existing producer wells will be collected on vessel and disposed of onshore, without releasing material into the 

marine environment. Therefore, this infrastructure/activity was scoped out of the assessment as a pathway 

does not exist to affect physical processes receptors. 

The Proposed Development does however require the drilling of two monitoring wells at Hamilton North and 

Hamilton Main, as such they have been considered through numerical modelling and subsequent assessment. 

Therefore, this infrastructure/activity was scoped into the assessment. Additional monitoring wells will be 

created via the recompletion of existing wells, with all sediment collected and disposed of onshore, without 

releasing material into the marine environment.  

Therefore, in summary, there are three types of activity: 

• CO2 injection wells drilled from the producer well slots as side-track – drill cuttings collected  

• Sentinel wells recompleted - no drilling activity 

• Monitoring wells (Hamilton North and Hamilton Main) – drill cutting release to the marine environment 

Those drilling activities with a pathway to impact upon physical processes relate to the Hamilton North and 

Hamilton Main monitoring wells alone and have been included in the assessment. 

QUESTION 6: Reg 12(1) letter dated 1 July 2024 – comment 6  

OPRED acknowledges the provision of additional information to support the response to 
the request to improve the resolution of figures within the ES. Please address OPRED's 
remaining concerns that Liverpool Bay CCS Limited have chosen not to consider the 
Liverpool Bay SPA in the study on the basis that there are no designated benthic fish or 
marine mammals within this site. OPRED would highlight the requirement of the 
Conservation Objectives to consider the attributes relating the to the supporting habitats 
and processes associated with the designated feature(s) of the site.  

Eni Response: The Applicant can confirm that within the Marine Biodiversity ES chapter, Ornithology ES 

chapter, and the RIAA, all relevant designated sites have been considered across different ecological 

receptors (i.e. benthic ecology, fish and shellfish, marine mammals, ornithology). The conservation 

objectives of all relevant Designated Sites (including the Liverpool Bay SPA in the ornithology section of the 

RIAA) have been assessed.  

The Applicant recognises that the conservation objectives of the Liverpool Bay SPA consider supporting 

habitats and processes associated with the designated ornithological features of the site. However, the way 

our assessments have been carried out is to consider the impacts on the supporting habitats and processes 

in terms of the way that they affect the ornithological receptor. Therefore, the significance of the effects from 

changes to prey availability for ornithological receptors has been assessed for all relevant qualifying features 

is assessed in the Offshore ES, Chapter 8: Offshore Ornithology, and the RIAA, including for cumulative 

effects with other projects. Within the RIAA, the section where the Liverpool Bay SPA is assessed are 

Section 1.9.1.1: Liverpool Bay SPA, which identifies at Table 1.126 all the Conservation Attributes and 

Targets for the Qualifying Features and assesses the potential for adverse effects against each objective 

and qualifying feature in Section 1.9.1, including Table 1.138, which is reproduced below as Table 8.3. 

That Applicant can confirm, therefore, that within the Marine Biodiversity ES chapter, Ornithology ES 

chapter, and the RIAA, all relevant designated sites have been considered across different ecological 

receptors (i.e. benthic ecology, fish and shellfish, marine mammals, ornithology). The conservation 

objectives of all relevant Designated Sites (including the Liverpool Bay SPA in the ornithology section of the 

RIAA) have been assessed.  

Please see Figure 2.2, and Table 6.1, which show the distances from each platform to the closest 

designated sites for benthic ecology, fish and shellfish, and marine mammals.  
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The Liverpool Bay SPA is also included (despite it not being relevant to benthic, fish, or mammals) to show 

the location of the different platforms associated with the Project.  

As illustrated by the figure and distances provided, the platforms are a considerable distance from all 

designated sites with benthic, fish and shellfish, and marine mammal features, except for the Liverpool Bay 

SPA (which is not relevant for assessment against these features).  

Although some platforms overlap or come within 1km of the Liverpool Bay SPA, there were no significant 

effects of the entire project upon benthic or fish and shellfish receptors. Therefore, it can be concluded that 

there would be no significant effect on the habitats and supporting processes of the ornithological features of 

the Liverpool Bay SPA due to the result of the project as a whole, or by individual platforms.  

Table 6.1: Distance to Designated Sites from the Proposed Development NUIs 

Designated Site Name Distance to platform (km) 
 

Hamilton Main Hamilton North Douglas Lennox New Douglas 

Dee Estuary SAC 23.48 31.35 23.86 20.97 24.1 

River Dee and Bala Lake SAC 45.17 53.56 47.97 45.09 48.23 

Shell Flat and Lune Deep SAC 30.86 23.35 37.2 20.97 37.11 

Menai Strait and Conway Bay SAC 30.53 36.57 22.79 49.28 22.85 

North Anglesey Marine SAC 52.39 54.05 43.63 72.09 43.51 

Ribble Estuary MCZ 34.88 33.71 43.69 15.14 43.77 

Fylde MCZ 12.62 9.66 20.76 2.47 20.78 

Ribble Estuary SSSI 27.2 27.01 36.01 7.45 36.11 

Little Ormes Head SSSI 33.95 40.49 26.65 52.1 26.75 

Great Ormes Head SSSI 35.68 41.59 27.86 54.39 27.9 

Liverpool Bay SPA 0.59 2.25 0.16 Within 0.33 

 

QUESTION 7: Reg12(1) letter dated 1 July 2024 – comment 11  

It is stated in the Regulation 12(1) response letter 2nd August 2024 (in relation to the 
Regulation 12(1) letter dated 1 July 2024, that "Marine works are very unlikely during this 
bad weather window, thereby avoiding disturbance to over-wintering birds." On reviewing 
the schedule, it is indicated that work on the Lennox, Hamilton North and Hamilton Main 
Platform wells will take place during the overwintering period. Efforts should still be made 
as a matter of best practice to minimise and mitigate disturbance to the receptor species, 
and Liverpool Bay CCS Limited are advised that disturbance should be minimised through 
the implementation of a Vessel Management Plan (VMP) and secured as a condition in 
any marine licence or permission granted as appropriate. Please clarify when this VMP 
will be delivered. There is also no information regarding whether any geophysical surveys 
will be undertaken during the overwintering period. Please provide this information as 
appropriate. In addition, where are the construction and maintenance vessels likely to sail 
from? 

Eni Response: In response to Question 17, the Applicant has included five mini programmes (Figure 17.4 
to Figure 17.8) to provide an overview of the timetable of activities for the platform works at the New Douglas, 
Hamilton Main, Hamilton North, and Lennox. These programmes show that the main vessel movements will 
take place from April to October each year, thereby avoiding the bad weather window, and the overwintering 
period. While the programmes show some ‘Well’ related activities, these will be carried out by vessels that will 
have moved into location, alongside the platform, prior to the start of the over-wintering period.  
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The Applicant has anticipated that a VMP is likely to be required through the Storage Permit, and Marine 

Licence, as consent conditions. Therefore, the Applicant has made it a requirement of the EPC contractors 

that will implement the Proposed Development to prepare a VMP for the works. The VMP will be prepared 

following consent, and submitted to the relevant regulatory bodies for approval, prior to the commencement of 

development. 

The VMP will provide details of the vessel management and navigational safety measures that will be 

implemented, in accordance with relevant guidance, during the construction, and operation and maintenance 

phases of the Proposed Development. 

The end-of-life decommissioning of the Proposed Development will be subject to a separate Decommissioning 

Plan. The VMP detailing the navigational safety and vessel management arrangements for those 

decommissioning works, will be developed at the appropriate time in advance of those activities commencing. 

The VMP will contain details of the following: 

• Navigational safety measures during construction. 

• Navigational safety measures during operation and maintenance. 

• Promulgation of information e.g., local notices to mariners, Admiralty notices to mariners, hydrographic 
charts, Kingfisher Bulletins, radio navigational warnings. 

• Location of working ports. 

• Types and specification of vessels. 

• Numbers and movements of vessels. 

• Indicative transit route corridors. 

• Anchoring. 

• Environmental sensitivities relevant to vessel management. 

• Compliance with Marine Guidance Notes. 

• Compliance with Storage Permit, and Marine Licence conditions. 

Drilling activity at Hamilton North will take approximately five months commencing in September 2024. 
Perforation of the wells is then scheduled later during November/December 2027. The works at Hamilton 
Main are scheduled to commence in February 2025 and take approximately seven months. Perforation of 
the wells is then scheduled later during August/September 2027. The works at the Lennox platform are 
planned to take around 12 months commencing in October 2025. Perforation of the wells is then scheduled 
later during April/May 2028. Drilling activities shown in the mini programs in Figures 17.4, 17.5, and 17.6 
respectively Hamilton, Hamilton Main and Lennox are scheduled from November 2026 to January 2027 for 
Hamilton, From July to August 2027 for Hamilton Main and from August to October 2027 for Lennox.  

However, to minimise and mitigate for the potential disturbance resulting from these activities, all rig 
movement will occur during the summer season. This will prevent displacement from the presence of 
associated vessels occurring during the winter months, however there is still the potential for displacement 
from the impact of sound from the drilling works. Although both common scoter and red-throated diver are 
highly susceptible to disturbance, often flushing from large distances and relocating even further away from 
the source of disturbance (Goodship & Furness, 2022), the impact of displacement from disturbance has 
been fully assessed as presenting less than the 1% threshold for excess mortality and is therefore deemed 
negligible. The overall significance of the impact of disturbance from airborne sound (and the presence of 
vessels and infrastructure) is minor for this species group. 

The applicant has not prepared a VMP or outline VMP but has committed to the preparation, and submission 
for prior approval of a VMP prior to the commencement of the works. 

The Applicant can confirm that no geophysical surveys are scheduled to take place during the overwintering 
period. Geophysical survey vessels will be in operation between May 2025 and June 2025. 

The heavy lift vessels will sail from the Netherlands, the cable lay vessel will sail from Aberdeen and crew 
change and food supply vessels will sail from Liverpool. 
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QUESTION 8: Reg 12(1) letter dated 1 July 2024 – comment 12  

It is acknowledged that within the response provided to OPRED on 2nd August 2024 that 
there is reference to the conservation objectives. Please provide further details of how 
the impacts have been addressed in relation to the conservation objectives of each MPA. 
Please note the latest advice was published in 2023 
https://publications.naturalengland.org.uk/publication/3236717. Please note that the 
Appropriate Assessment will be assessed against the conservation objectives and targets 
outlined within the advice package of each relevant MPA.  

Eni Response: The applicant notes that as per the CAP document 'the sites conservation objectives will be 

met when all attributes meet their targets'. The site objectives for the Liverpool Bay SPA can be found here: 

https://publications.naturalengland.org.uk/publication/5089733892898816. 

An assessment against each site objective (as set out below) is provided and it is noted that these site 

conservation objectives have been read in conjunction with the latest Conservation Advice Package (Natural 

England, 2022) as per the guidance contained within the site conservation objectives (Natural England, 

2019). 

• The extent and distribution of the habitats of the qualifying features 

• The structure and function of the habitats of the qualifying features 

• The supporting processes on which the habitats of the qualifying features rely 

• The population of each of the qualifying features, and, 

• The distribution of the qualifying features within the site. 

Assessment of adverse effects alone 

Liverpool Bay SPA 

The objective of the Liverpool Bay SPA is to ensure that the integrity of the site is maintained or restored as 

appropriate, and to ensure that the site contributes to achieving the aims of the Birds Directive subject to 

natural change. In the context of the natural change, this may be achieved by ensuring that conservation 

objectives as set out in the RIAA at section 1.9.1.1.4 are endorsed.  

The assessment in this section will focus on each of the designated ornithological features of the SPA and 

impacts associated with the Proposed Development with respect to the overarching conservation objectives 

established for this site (Natural England, 2019): 

• Conservation objective 1 – The extent and distribution of the habitats of the qualifying features. 

• Conservation objective 2 – The structure and function of the habitats of the qualifying features. 

• Conservation objective 3 – The supporting processes on which the habitats of the qualifying features rely. 

• Conservation objective 4 – The population of each of the qualifying features. 

• Conservation objective 5 – The distribution of the qualifying features within the site. 

Not all conservation objectives are relative to each impact, therefore Table 8.1 below presents potential 

impacts resulting from the activities at the Proposed Development that may affect conservation objectives of 

the Liverpool Bay SPA. 

  

https://publications.naturalengland.org.uk/publication/3236717
https://publications.naturalengland.org.uk/publication/5089733892898816
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Table 8.1: Impacts Considered For Each Conservation Objective – Liverpool Bay SPA  

The ✓ indicates that there is a potential for impact to affect the conservation objective and × indicates that there is no pathway through which the impact could 

undermine conservation objective. 

Impact Conservation 
Objective 1 

Conservation 
Objective 2 

Conservation 
Objective 3 

Conservation 
Objective 4 

Conservation 
Objective 5 

Temporary habitat loss leading 
to displacement/disturbance of 
birds 

✓ ✓ ✓ ✓ ✓ 

Disturbance and displacement 
from airborne sound and 
presence of vessels and 
infrastructure 

× × × ✓ ✓ 

Indirect impacts from changes in 
prey availability 

× × × ✓ ✓ 

Accidental pollution in the 
surrounding area 

× × × ✓ ✓ 

 

Temporary habitat loss leading to displacement/disturbance of birds 

A total of 37.02 km2 of the physical works area sits within the Liverpool Bay SPA which itself is 2521.77 km2 in 

extent. Assuming that all of the SPA represents foraging for its various features, this equates to 1.47% of the 

Liverpool Bay SPA that will be temporarily affected by proposed works. It can be presumed that the area of 

the physical works would be lost to all qualifying species. However, once construction has finalised the habitat 

will be returned to its previous state. 

As both common tern and little tern have restricted foraging ranges during the breeding season, 18 km and 

5 km respectively (mean max from Woodward et. al., 2019), impacts upon these species will be greater. 

Assuming that prey is affected within the area of physical works this equates to a temporary loss of 8.6% of 

foraging for little tern from the north Wales coast colonies (Point of Ayr and Gronant Dunes). However, the 

common tern colonies are greater than 18 km away from the proposed area of physical works, therefore, 

common tern will not be impacted and is not included within the summary table below. There is a lack of recent 

empirical data on the usage and foraging range of little tern from the north Wales coast colonies and therefore 

a survey was commissioned in 2023 to better understand usage of this area. 

Disturbance and displacement from airborne sound and presence of vessels and 

infrastructure 

Displacement modelling has been undertaken for all species where data was available (see Appendix K2: 

Offshore Ornithology Displacement Technical Report) utilising a mixture of the HiDef Aerial Surveying Limited 

(2023); Waggit, et. al. (2020) and Bradbury, et. al. (2016) data, the results of this are summarised in Table  

below. The number presented within the table represent a 100% displacement around the 12 construction 

vessels and a 1% mortality rate. This is deemed the worst case scenario. Density data was not available for 

little tern within Liverpool Bay SPA so instead the amount of available foraging habitat that will be subject to 

disturbance from visual and audial sources at any one time has been calculated. A precautionary disturbance 

distance of 50 m is used for little tern, see Annex A for further information. 

Table 8.22: Showing The Maximum Excess Mortality Caused Through Displacement As Calculated For 
The Liverpool Bay Features 

Feature Season Excess mortality caused by 
displacement (%) 

Amount of foraging habitat subject to 
disturbance (%) 

Red-throated diver Non-breeding 0.89 N/A 

Little gull Non-breeding 0.040 N/A 

Common scoter Non-breeding 0.98 N/A 

Little tern Breeding 0.04 0.8 
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Displacement will be highest during the construction phase, but this can be considered a temporary impact, 

and as all excess mortality is below 1% displacement does not significantly impact the long-term viability of 

the populations. As the increase in excess mortality (or reduction in available habitat) is short term and 

reversible and is not sufficient to significantly impact population viability there would be no adverse effects to 

the integrity of the Liverpool Bay SPA. 

Research has shown that disturbance to birds from vessel movements generally occurs within 50 to 100 m, 

with vessels approaching at faster speeds eliciting higher disturbance (Rodgers and Schwikert, 2002; Burger, 

1998; Schwemmer et al., 2011). The cable lay vessel (CLV) is a slow moving vessel that will manoeuvre on 

anchors within the nearshore area. Once beyond the foraging range of little tern to the north of the West Hoyle 

Spit, the CLV will manoeuvre via its own propulsion and dynamic positioning system. 

There is limited data available regarding noise and vibration during dredging (i.e. cable burial), although 

underwater noise levels are generally comparable to other types of commercial marine traffic. Research 

suggests that gulls can be highly tolerant to disturbance stimuli with generally only very intensive, prolonged 

disturbance causing avoidance of foraging or breeding areas (Calladine et al., 2006). When foraging at sea, 

tern species are also reported to be relatively insensitive to disturbance by shipping activities (Natural England 

and JNCC, 2019). 

Rather than dispersing the area completely, birds would be expected to temporarily redistribute within the local 

area. In addition, it should be noted that there are high levels of existing vessel and maintenance dredging 

activities within the area. Daily there over a dozen return trips by offshore wind farm maintenance vessels from 

Port of Mostyn via the Welsh Channel. Seabirds and other diving birds foraging in the footprint of the proposed 

works would therefore be expected to be reasonably habituated to vessels, with more sensitive species already 

likely to be avoiding this area. 

Overall, utilisation of the Proposed Development footprint by these bird interest features for foraging is 

considered limited, particularly given that it is a busy shipping area. The Proposed Development and cable 

laying will not cause a change to the overall extent of habitat available for seabirds and other diving birds with 

the foraging ranges of these species encompassing an extensive, area which will not be spatially restricted to 

the Proposed Development or cable laying footprints. Any changes in foraging habitat and prey resources will, 

therefore, represent only a small proportion of habitat available for these species (Table 8.2). Furthermore, 

the potential for disturbance from this potential foraging area during the Proposed Development and cable lay  

activities is short-term and comparable to existing vessel movements via, and maintenance dredging of the 

Welsh Channel. 

In terms of the key prey items for bird interest features of the SPAs. Terns mainly feed on fish, but also shrimps 

and other crustaceans, small squid and marine worms. The ability of these species to catch prey items is not 

considered to be impaired given the scale of their foraging ranges, as shown in Figure 1.3 in the Offshore ES 

Volume 3, Appendix K4: Little Tern Foraging Technical Report, reproduced below. 

In the context of the site’s conservation objectives, the population size and habitat extent will be maintained. 

In other words, there is no potential for a discernible change to occur to the overall populations of these bird 

interest features or supporting habitat and availability of prey. Overall, there is considered no potential for an 

AEOI on the interest features of the Dee Estuary SPA/Ramsar site and Liverpool Bay / Bae Lerpwl SPA in 

advance of any mitigation. However, the applicant would like to note that a precautionary approach has been 

taken to the potential effects upon site integrity for little tern, which is based upon the assumption that works 

are to take place over the breeding season. On this basis: 

• The impacts of works during the breeding season would likely be moderate, primarily due to effects on 
prey availability and associated habitat loss. 

• Conversely, it was determined that conducting works during the non-breeding season would result in 
negligible to no change in impacts. 

The Applicant is committed to working with its cable installation contractors, and the relevant stakeholders and 

regulators to develop a method of working to enable works within the area sensitive to breeding little tern, to 

result in as little disturbance as practicable. 
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Indirect impacts from changes in prey availability 

Indirect effects to prey availability are predicted to be short term and reversible (Chapter 7: Marine Biodiversity) 

lasting only for the duration of construction. Any impacts can therefore be assumed to apply only to the 

construction and decommissioning phases. Within the assessment of fish within the ES Chapter 7 and the 

diadromous fish section of this RIAA, it was concluded that there would be no significant impact on fish. 

Therefore, the fish are likely to move away from construction and operational areas in a similar manner as the 

birds and therefore the impacts from changes in prey availability will be of the same, if not of less significance 

that the temporary habitat loss. 

Accidental pollution in the surrounding area 

There is a risk of pollution being accidentally released during the construction, operation and maintenance as 

well as decommissioning phases from sources including vessels/vehicles and equipment/machinery. The 

likelihood of an accidental release of pollutants is extremely low. However, should an event occur, effects 

would be limited in spatial extent. In addition, it is anticipated that the risk of such events occurring will be 

managed by the implementation of measures set out in standard industry guidance documents such as ERP, 

OPEPs and SOPEPs. Birds that spend a lot of time in the water such as common scoter and red-throated 

diver would be more susceptible to any risks, however as the risks of spillage are low, any spills will be limited 

in extent, and any effects will be reversible, so there would be no adverse effects to the integrity of the Liverpool 

Bay SPA in any phase caused by the risk of accidental pollution in the surrounding area. 

Summary 

Table 8.3 below contains the summary assessment of each conservation objective (RIAA section 1.9.1.1.4) 

for each feature of the Liverpool Bay SPA against each impact pathway. Only impact pathways which have 

potential to affect the conservation objects are presented, see RIAA Table 1.70 for breakdown. 

For little tern for the construction and decommissioning phases and for the impacts of temporary habitat loss 

due to disturbance/displacement and indirect impacts upon prey availability there will be a moderate adverse 

effect upon the integrity of the Liverpool Bay SPA for all conservation objectives. 

For all other features during all phases and for all impacts of temporary habitat loss due to 

disturbance/displacement, indirect impacts upon prey availability, and accidental pollution in the surrounding 

area there will be a negligible adverse effect upon the integrity of the Liverpool Bay SPA. 

Dee Estuary SAC 

The assessment of adverse effects on integrity (AEOI) for the Dee Estuary SAC is set out in the RIAA at 

section 1.6.3.1. This assessment concludes that In line with findings presented in the RIAA at Table 1.10, 

adverse effects which undermine the conservation objectives set for the relevant Annex I qualifying features 

as well as habitats of qualifying species of the Dee Estuary SAC, will not occur as a result of activities 

associated with the Proposed Development either alone, or in combination with other plans or projects.  

Therefore, with respect to relevant Annex I qualifying features and habitats of qualifying species, it can be 

concluded that there is no risk of an adverse effect on the integrity of the Dee Estuary SAC as a result of 

activities associated with the Proposed Development either alone, or in combination with other plans or 

projects. 
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Table 8.3: A Summary Of The Liverpool Bay Spa Assessment 

Impact relative to the 
conservation objective 

Relevant project 
phase 

Feature Assessment Conclusion 

C O D  

1. Objective 1: To maintain or restore the extent and distribution of the habitats of the qualifying feature 

Temporary habitat loss 
leading to 
displacement/disturbance of 
birds 

✓ × ✓ Red-throated 
diver 

37.02 km2 of the proposed works is within the Liverpool Bay SPA, 
this equates to 1.47% of available habitats that will be temporarily 
unavailable. However, this is short term and reversible and works will 
not be taking place within the entire 1.47% of affected habitats at any 
one time.  

Negligible adverse effects upon the 
extent and distribution of habitats 
and therefore no adverse effect on 
site integrity. 

✓ × ✓ Little gull 

✓ × ✓ Common 
scoter 

✓ × ✓ Waterbird 
assemblage 

✓ 

× ✓ Little tern 8.6% of little tern’s foraging range may be temporarily lost. In the 
absence of recent empirical data on which areas of the Liverpool Bay 
SPA the little tern use for foraging a precautionary moderate adverse 
effect is predicated upon this feature for temporary habitat loss. 

Moderate adverse effects upon the 
extent and distribution of habitats 
and therefore moderate adverse 
effects on site integrity. 

2. Objective 2 – To maintain and restore the structure and function of the habitats of the qualifying features 

Temporary habitat loss 
leading to 
displacement/disturbance of 
birds 

✓ × ✓ Red-throated 
diver 

37.02 km2 of the proposed works sits within the Liverpool Bay SPA, 
this equates to 1.47% of available habitats that will be temporarily 
unavailable. However, this is short term and reversible and works will 
not be taking place within the entire 1.47% of affected habitats at any 
one time.  

Negligible adverse effects upon the 
structure and function of the 
habitats and therefore no adverse 
effect on site integrity. 

✓ × ✓ Little gull 

✓ × ✓ Common 
scoter 

✓ × ✓ Waterbird 
assemblage 

✓ × ✓ Little tern 8.6% of little tern’s foraging range may be affected. In the absence of 
recent empirical data on which areas of the Liverpool Bay SPA the 
little tern use for foraging a precautionary moderate adverse effect is 
predicated upon this feature for temporary habitat loss 

Moderate adverse effects upon the 
structure and distribution of 
habitats and therefore moderate 
adverse effects on site integrity. 

3. Objective 3 – To maintain or restore the supporting processes on which the habitats of the qualifying features rely 

Temporary habitat loss 
leading to 
displacement/disturbance of 
birds 

✓ × ✓ Red-throated 
diver 

37.02 km2 of the proposed works sits within the Liverpool Bay SPA, 
this equates to 1.47% of available habitats that will be temporarily 
unavailable. However, this is short term and reversible and works will 
not be taking place within the entire 1.47% of affected habitats at any 
one time.  

Negligible adverse effects upon the 
supporting processes of habitats 
and therefore no adverse effect on 
site integrity. 

✓ × ✓ Little gull 

✓ × ✓ Common 
scoter 
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Impact relative to the 
conservation objective 

Relevant project 
phase 

Feature Assessment Conclusion 

C O D  

✓ × ✓ Waterbird 
assemblage 

✓ × ✓ Little tern 8.6% of little tern’s foraging range may be affected. In the absence of 
recent empirical data on which areas of the Liverpool Bay SPA the 
little tern use for foraging a precautionary moderate adverse effect is 
predicated upon this feature for temporary habitat loss 

Moderate adverse effects upon the 
supporting process of habitats and 
therefore moderate adverse effects 
on site integrity. 

4. Objective 4 – To maintain or restore the population of each of the qualifying feature 

Temporary habitat loss 
leading to 
displacement/disturbance of 
birds 

✓ × ✓ Red-throated 
diver 

37.02 km2 of the proposed works sits within the Liverpool Bay SPA, 
this equates to 1.47% of available habitats that will be temporarily 
unavailable. However, this is short term and reversible and works will 
not be taking place within the entire 1.47% of affected habitats at any 
one time. This temporary loss is not expected to impact the 
population with features able to relocate to non-impacted areas. 

No adverse effects on the 
population and therefore no 
adverse effect on. site integrity 

✓ × ✓ Little gull 

✓ × ✓ Common 
scoter 

✓ × ✓ Waterbird 
assemblage 

✓ × ✓ Little tern 8.6% of little tern’s foraging range may be affected during 
construction. In the absence of recent empirical data on which areas 
of the Liverpool Bay SPA the little tern use for foraging a 
precautionary moderate adverse effect is predicated upon this feature 
for temporary habitat loss. 

The reduction of foraging area 
might lead to a moderate adverse 
effects on the population and 
therefore a moderate adverse 
effect on site integrity 

Disturbance and 
displacement from airborne 
sound and presence of 
vessels and infrastructure 

✓ × ✓ Red-throated 
diver 

Disturbance will be mostly temporary and reversible and excess 
mortality caused by disturbance was calculated at 0.89%.  

No adverse effects on the 
population and therefore no 
adverse effect on site integrity. ✓ × ✓ Little gull Disturbance will be mostly temporary and reversible and excess 

mortality caused by disturbance was calculated at 0.040%.  

✓ × ✓ Common 
scoter 

Disturbance will be mostly temporary and reversible and excess 
mortality caused by disturbance was calculated at 0.98%.  

✓ ✓ ✓ Little tern Disturbance will be mostly temporary and reversible, and excess 
mortality was calculated at 0.04% of the available foraging range.  

✓ × ✓ Waterbird 
assemblage 

The small scale of displacement around the vessels is not likely to 
impact any of the assemblage features to a greater extent than the 
highly sensitive common scoter and red-throated diver and therefore 
the conclusion for these features is relevant to the assemblage also. 

No adverse effects on the 
population and therefore no 
adverse effect on site integrity. 

✓ ✓ ✓ Red-throated 
diver 

Impacts to prey species would occur at the same scale as the 
temporary habitat loss and displacement to birds. The fish are likely 
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Impact relative to the 
conservation objective 

Relevant project 
phase 

Feature Assessment Conclusion 

C O D  

Indirect impacts from 
changes in prey 
availability 

✓ ✓ ✓ Little gull to temporarily move during constriction to a similar extent as the 
birds, therefore there should be no impact on the population of 
features. Wintering species, which are less spatially restricted than 
breeding species are less sensitive to this impact.  

No adverse effects on the 
population and therefore no 
adverse effect on site integrity. 

✓ ✓ ✓ Common 
scoter 

✓ ✓ ✓ Waterbird 
assemblage 

✓ ✓ ✓ Little tern 8.6% of little tern’s foraging range may be affected and therefore the 
prey species for which the little tern feeds would also be displaced 
over the same spatial extent.  

The reduction of foraging area 
might lead to a moderate adverse 
effects on the population and 
therefore a moderate adverse 
effect on site integrity. 

Accidental pollution in the 
surrounding area 

✓ ✓ ✓ Red-throated 
diver 

Any effects would be limited both temporally and spatially with 
necessary action plans already in place. Therefore, for all receptors 
with the omission of common tern, any effects to population would be 
negligible 

No adverse effects on the 
population and therefore no 
adverse effect on site integrity. 

✓ ✓ ✓ Little gull 

✓ ✓ ✓ Common 
scoter 

✓ ✓ ✓ Little tern 

✓ ✓ ✓ Waterbird 
assemblage 

5. Objective 5: To maintain or restore the distribution of the qualifying features within the site 

Temporary habitat loss 
leading to 
displacement/disturbance of 
birds 

✓ × ✓ Red-throated 
diver 

37.02 km2 of the proposed works sits within the Liverpool Bay SPA, 
this equates to 1.47% of available habitats that will be temporarily 
unavailable. However, this is short term and reversible and works will 
not be taking place within the entire 1.47% of affected habitats at any 
one time. This temporary loss is expected to impact the distribution 
with features able to relocate to non-impacted areas. 

Negligible adverse effects on the 
distribution and therefore no 
adverse effect on. site integrity. 

✓ × ✓ Little gull 

✓ × ✓ Common 
scoter 

✓ × ✓ Waterbird 
assemblage 

✓ × ✓ Little tern 8.6% of little tern’s foraging range may be affected during 
construction. In the absence of recent empirical data on which areas 
of the Liverpool Bay SPA the little tern use for foraging a 
precautionary moderate adverse effect is predicated upon this feature 
for temporary habitat loss. 

The reduction of foraging area 
might lead to a moderate adverse 
effects on the population and 
therefore a moderate adverse 
effect on site integrity 

Disturbance and 
displacement from airborne 

✓ × ✓ Red-throated 
diver 

37.02 km2 of the proposed works sits within the Liverpool Bay SPA, 
this equates to 1.47% of available habitats that will be temporarily 
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Impact relative to the 
conservation objective 

Relevant project 
phase 

Feature Assessment Conclusion 

C O D  

sound and presence of 
vessels and infrastructure 

✓ × ✓ Little gull unavailable. However, this is short term and reversible and works will 
not be taking place within the entire 1.47% of affected habitats at any 
one time. This temporary loss is expected to impact the distribution 
with features able to relocate to non-impacted areas. 

Negligible adverse effects on the 
distribution and therefore no 
adverse effect on. site integrity. 

✓ × ✓ Common 
scoter 

✓ ✓ ✓ Little tern Disturbance will be mostly temporary and reversible, and the area 
affected is calculated at 0.8% of the available foraging range.  

✓ × ✓ Waterbird 
assemblage 

The small scale of displacement around the vessels is not likely to 
impact any of the assemblage features to a greater extent than the 
highly sensitive common scoter and red-throated diver and therefore 
the conclusion for these features is relevant to the assemblage also. 

Negligible adverse effects on the 
distribution and therefore no 
adverse effect on site integrity. 

Indirect impacts from 
changes in prey availability 

✓ ✓ ✓ Red-throated 
diver 

Impacts to prey species would occur at the same scale as the 
temporary habitat loss and displacement to birds. The fish are likely 
to temporarily move during constriction to a similar extent as the 
birds, therefore there the distribution of features will be impacted. 
However the area impacted is small, and of a temporary nature. 

Negligible adverse effects on the 
distribution and therefore no 
adverse effect on site integrity. 

✓ ✓ ✓ Little gull 

✓ ✓ ✓ Common 
scoter 

✓ ✓ ✓ Waterbird 
assemblage 

✓ ✓ ✓ Little tern 8.6% of little tern’s foraging range may be affected and therefore the 
prey species for which the little tern feeds would also be displaced 
over the same spatial extent.  

The reduction of foraging area 
might lead to a moderate adverse 
effects on the distribution and 
therefore a moderate adverse 
effect on site integrity. 

Accidental pollution in the 
surrounding area 

✓ ✓ ✓ Red-throated 
diver 

Any effects would be limited both temporally and spatially with 
necessary action plans already in place. If an event were to occur, 
the distributional impacts would be short term and reversible.  

Negligible adverse effects on the 
distribution and therefore no 
adverse effect on site integrity. 

✓ ✓ ✓ Little gull 

✓ ✓ ✓ Common 
scoter 

✓ ✓ ✓ Little tern 

✓ ✓ ✓ Waterbird 
assemblage 
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It has also been outlined that most of the works will take place from 20th March to 21st 
October. This only appears to apply to works being carried out for cable laying, 
installation of the new Douglas Platform and topsides work. Other activities including 
drilling of wells will take place within the overwinter period and any mitigation measures 
for the work to be undertaken should therefore be provided. Please advise how far in 
advance of the work commencing would Liverpool Bay CCS plan to engage and submit 
a Vessel Management Plan and which works will this cover?  

Eni Response: In response to Question 17, the Applicant has included five mini programmes (Figure 17.4 

to Figure 17.8) to provide an overview of the timetable of activities for the platform works at the New 

Douglas, Hamilton Main, Hamilton North, and Lennox. These programmes show that the main vessel 

movements will take place from April to October each year, thereby avoiding the bad weather window, and 

the overwintering period. While the programmes show some ‘Well’ related activities, these will be carried 

out by vessels that will have moved into location, alongside the platform, prior to the start of the over-

wintering period. 

The Applicant has anticipated that a VMP is likely to be required through the Storage Permit, and Marine 

Licence, as consent conditions. Therefore, the Applicant has made it a requirement of the EPC contractors 

that will implement the Proposed Development to prepare a VMP for the works. The VMP will be prepared 

following consent, and submitted to the relevant regulatory bodies for approval, prior to the commencement 

of development. 

For details on the VMP, please see the response to Question 7, above. 

The drilling of the wells, although taking place over the winter period, will be drilled as side tracks or work 

overs from existing wells within the footprint of the existing platforms. Therefore, as birds are already 

displaced from existing offshore infrastructure, there will be no additional disturbance impacts. In addition, 

to minimise and mitigate for the potential disturbance resulting from these activities, all rig movement will 

occur during the summer season. This will prevent displacement from the presence of associated vessels 

occurring during the winter months. 

 

OPRED acknowledge that reference to the species and the buffer used for the 
assessment (Table 8.9). An illustration of the displacement impacts would be 
beneficial.  

Eni Response: Please see the Figures 8.1 and 8.2 below to illustrate  the used buffer of 2 and 4km for 

displacement  
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Figure 8.1:  Proposed Development Area, Offshore Ornithology Study Area, Area Of Project Physical Work And Associated 2 Km And 4 km Buffers 
For Displacement With Overlap With Liverpool Bay/Bae Lerpwl SPA 
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Figure 8.2: Proposed Development Area, Offshore Ornithology Study Area, Area Of Project Physical Work And Associated 2 Km Buffer For 
Displacement
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QUESTION 9: Reg 12(1) letter dated 1 July 2024 – comment 13  

It is noted that the applicant has described how many of the embedded mitigation 
measures sit at the top of the Mitigation Hierarchy, are designed to ‘avoid’ or ‘reduce’ 
environmental effects and are directly incorporated into the design of the Proposed 
Development. However, in many instances it is unclear on how the measure will help to 
mitigate the potential issue. For example, in Table 13.8 it is implied that fugitive emissions 
will be monitored through a Leak Detection and Repair Programme, however, it is unclear 
how this programme will stop the potential for fugitive emissions to occur. Similarly, it is 
unclear how the recycling of materials where practicable during decommissioning could 
a mitigation measure. Please expand on the measures outlined and their appropriateness 
when assessing the environmental impact. 

Eni Response: With regards to climate change, justification is provided for each mitigation measure within 

Table 13.8 of Offshore ES Chapter 13 Climate Change, outlining how each measure reduces lifetime 

emissions associated with the Proposed Development. Additional context for each mitigation measure is 

provided below for the mitigation measures listed in Chapter 13.  

Further information regarding how each mitigation measure is considered in the assessment of significance is 

also included below (detailed within Offshore ES Chapter 13 Climate Change), in line with IEMA 2022 guidance 

on the assessment of GHG emissions. It should be noted that the assessment of significance is a matter of 

professional judgement.  

• A major adverse effect is where the project’s GHG impacts are “not mitigated or are only 
compliant with do-minimum standards set through regulation, and do not provide further 
reductions required by existing local and national policy for projects of this type”. 

• A moderate adverse effect is where the project’s GHG impacts are “partially mitigated and may 
partially meet the applicable existing and emerging policy requirements but would not fully 
contribute to decarbonization in line with local and national policy goals for projects of this type”. 

• A minor adverse effect is where the project’s GHG impacts are “fully consistent with applicable 
existing and emerging policy requirements and good practice design standards for projects of 
this type”. 

• A negligible effect is where the project’s GHG impacts are “reduced through measures that go 
well beyond existing and emerging policy and design standards for projects of this type, such 
that radical decarbonisation or net zero is achieved well before 2050”.  

• A beneficial effect is where the project’s GHG impacts are “below zero and it causes a reduction 
in atmospheric GHG concentration, whether directly or indirectly, compared to the without-
project baseline”.  

1. During construction and operational phases vessel fuel consumption will be minimised by optimising 
vessel scheduling, with consideration given to the co-ordination of activities and material delivery. 
Activities will be limited on the speed of vessels, and fuel used will have a low sulphur component (0.1%). 
Vessels older than 20 years will not be used.  

This acts to reduce the magnitude of emissions associated with vessel movements during the construction 

and operation of the Proposed Development and is accounted for within the relevant assessments of 

significance. This is not judged to be sufficient to enable the relevant impacts assessed during the 

construction/operation of the Proposed Development to be consistent with good practice methods aligned with 

the UK's net zero trajectory, as such the effect of GHG emissions associated with the relevant impacts has 

been assessed to be of moderate adverse significance, which is significant in EIA terms.  

2. During the operational phase, energy demand associated with the OPs will be reduced through energy 
efficiency opportunities. These include the use of efficient low loss transformers, variable frequency drives 
(VFDs) on CO2 compressors, LED light bulbs, low voltage electrical installations, compressor efficiency 
specification and optimisation, efficient air coolers, energy monitoring systems (to comply with ISO 50001 
certification), and Real Time Monitoring and Advanced Process Control (a computer-based algorithm that 
automatically optimises the process parameters and promotes a reduction in energy consumption from 
approximately 3% to 7%). 
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The implementation of energy efficiency opportunities on the OPs results in the reduced consumption of energy 

during the operation of the Proposed Development, thereby reducing the magnitude of emissions to the 

atmosphere associated with such energy consumption. This is judged to align with good practice methods 

aligned with net zero, as such the effect of GHG emissions associated with energy and fuel use during the 

operation phase has been assessed to be of minor adverse significance, which is not significant in EIA terms.  

3. During the operational phase fugitive emissions will be monitored thorough a LDAR programme as part 
of the preventative maintenance activities, to avoid or minimise their presence as low as reasonably 
practicable.  

The Leak Detection and Repair (LDAR) programme is described as one of the implemented technologies 

within the project. This comprises Vibroacoustic Pipeline Monitoring System (e-VPMS®) which is a patented 

technology developed through an Eni R&D project started in 2009. It provides novel real-time monitoring of 

pipeline integrity in different scenarios (both onshore and offshore). The technology is mature in the oil and 

gas industry, currently surveying over 1,400 km of pipelines worldwide. Test applications on CO2 has been 

performed on pilot scale facilities and a demonstrative application on pilot project is planned for 2024. Real-

time leak detection (LD) and third-party interference (TPI) monitoring is fundamental for a rapid response to 

any potential threat. The e-VPMS works through collection from a few remote stations installed across the 

pipeline route. Real-time monitoring data is sent to a cloud-based server and is continuously analysed. The 

leak location accuracy that can be achieved is better than 25 m. Additionally, gas detectors and flame detectors 

will be implemented in the whole project as part of safety measures.  

The above preventative maintenance measures will ensure any fugitive emissions are identified as early as 

possible, to enable the fast prevention of further emissions release.  

This mitigation measure is considered in the context of total CO2 transportation and long term storage, and is 

considered to align with operational good practice, contributing to the assessment of a significant beneficial 

effect.  

4. At the end of the Proposed Development's lifetime, materials removed during decommissioning will be 
recycled where possible.  

This prevents materials from being sent to landfill, and also reduces the need for the extraction of primary 

materials in the future, thereby reducing emissions associated with such processes. This is considered to align 

with good practice and the UK's net zero trajectory, and therefore the associated effect arising from 

decommissioning is assessed to be of minor adverse significance, which is not significant in EIA terms. 

 

QUESTION 11: Reg12(1) letter dated 1 July 2024 – comment 20  

Please provide clarity on the following comments regarding ornithology relating to the 
development:  

• Liverpool Bay CCS Limited’s commitment to carrying out the works within the 
period from 20th March to 21st October is welcomed. It is not clear from the 
response whether the applicant is referring to work related to the new Douglas 
Platform and the cable installation and whether this includes operations due 
to be carried out at the Lennox, Hamilton and Hamilton North Platforms and 
further clarification is therefore requested.  

Eni Response: The Applicant can confirm LBCCS Limited’s commitment to carrying out the works within the 

period from 20th March to 21st October applies to the new Douglas Platform, cable installation, Lennox, 

Hamilton and Hamilton North Platforms, and the additional pipeline spool connections to the New Douglas. 

In response to Question 17, the Applicant has included five mini programmes (Figure 17.4 to Figure 17.8) 

to provide an overview of the timetable of activities for the platform works at the New Douglas, Hamilton 

Main, Hamilton North, and Lennox. These programmes show that the main vessel movements will take place 
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from April to October each year, thereby avoiding the bad weather window, and the overwintering period. 

While the programmes show some ‘Well’ related activities during the overwintering period, these will be 

carried out by vessels that will have moved into location, alongside the platform, prior to the start of the over-

wintering period. 

 

• It is noted that JNCC have been omitted from list of consultees regarding the 
vessel management plan.  

Eni Response: The Applicant can confirm that the VMP described in response to Question 7, will be 

prepared following consent, and submitted to the relevant regulatory bodies for approval, and anticipates that 

JNCC will be one of the Consultees on the document. 

 

• Some further information provided appears to be incorrect, notably where 
the applicant states that “The SNCB advice is restricted to OWF 
infrastructure and has no best practice protocol for vessel movements in 
regard to Red- Throated Diver”. Please clarify the best practice protocol 
advised for OWF infrastructure.  

Eni Response: The Applicant acknowledges that the previously provided information was incorrect. The 

Applicant can confirm that the assessments carried out within the Offshore ES utilised the Joint SNCB 

Interim Displacement Advice Note, and its accompanying annex with the specific advice on the treatment of 

displacement of red-throated diver (Joint SNCB Interim Displacement Advice Note | JNCC Resource Hub). 

 

• It is noted that the applicant is planning to carry out work on offshore 
platforms throughout the winter period. How will potential disturbance and 
displacement of the Red-Throated Diver and Common Scoter be reduced 
during the sensitive winter period?  

Eni Response: Potential disturbance and displacement of the Red-Throated Diver and Common Scoter will 

be reduced by avoiding, and minimising work during the sensitive winter period. 

In response to Question 17, the Applicant has included five mini programmes (Figure 17.4 to Figure 17.8) 

to provide an overview of the timetable of activities for the platform works at the New Douglas, Hamilton 

Main, Hamilton North, Lennox, and cable Installation.  

These programmes show that the main vessel movements will take place from April to October each year, 

thereby avoiding the bad weather window, and the overwintering period. While the programmes show some 

‘Well’ related activities during the overwintering period, these will be carried out by vessels that will have 

moved into location, alongside the platform, prior to the start of the over-wintering period. 

• The vessel management plan (VMP) should holistically/strategically consider 
vessel movements across the different parts of the project i.e. during the 
construction phases of the HYNET development area.  This should also 
include an estimation of any ongoing maintenance and support work.  

Eni Response: The Applicant has anticipated that a VMP is likely to be required through the Storage Permit, 

and Marine Licence, as consent conditions. Therefore, the Applicant has made it a requirement of the EPC 

contractors that will implement the Proposed Development to prepare a VMP for the works. The VMP will be 

prepared following consent, and submitted to the relevant regulatory bodies for approval, prior to the 

commencement of development. 

The VMP will provide details of the vessel management and navigational safety measures that will be 

implemented, in accordance with relevant guidance, during the construction, and operation and maintenance 

https://hub.jncc.gov.uk/assets/9aecb87c-80c5-4cfb-9102-39f0228dcc9a
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phases of the Proposed Development. The VMP will show that the main vessel movements will take place 

from April to October each year, thereby avoiding the bad weather window, and the overwintering period. 

While some ‘Well’ related activities occur during the bad weather window, these will be carried out by vessels 

that will have moved into location, alongside the platform, prior to the start of the over-wintering period. 

Please see also response to Question 17. 

The end-of-life decommissioning of the Proposed Development will be subject to a separate 

Decommissioning Plan. The VMP detailing the navigational safety and vessel management arrangements 

for those end-of-life decommissioning works, will be developed at the appropriate time in advance of those 

activities commencing. The VMP will contain details of the following: 

• Navigational safety measures during construction. 

• Navigational safety measures during operation and maintenance. 

• Promulgation of information e.g., local notices to mariners, Admiralty notices to mariners, hydrographic 
charts, Kingfisher Bulletins, radio navigational warnings. 

• Location of working ports. 

• Types and specification of vessels. 

• Numbers and movements of vessels. 

• Indicative transit route corridors. 

• Anchoring. 

• Environmental sensitivities relevant to vessel management. 

• Compliance with Marine Guidance Notes. 

• Compliance with Storage Permit, and Marine Licence conditions. 

• Movements in regard to Red-Throated Diver. Please provided further clarity 
on the best practice protocol advised for OWF infrastructure. It is noted that 
the applicant is planning to carry out work on offshore platforms throughout 
the winter period and further reassurance requested on how any potential 
disturbance and displacement of the Red-Throated Diver and Common 
Scoter will be reduced during the sensitive winter period.  

Eni Response: Potential disturbance and displacement of the Red-Throated Diver and Common Scoter will 

be reduced by avoiding, and minimising work during the sensitive winter period. The Applicant can confirm 

that the assessments carried out within the Offshore ES utilised the Joint SNCB Interim Displacement Advice 

Note, and its accompanying annex with the specific advice on the treatment of displacement of red-throated 

diver (Joint SNCB Interim Displacement Advice Note | JNCC Resource Hub). 

The five mini programmes at Figure 17.4 to Figure 17.8, presented in response to Question 17, provide an 

overview of the timetable of activities for the platform works at the New Douglas, Hamilton Main, Hamilton 

North, and Lennox. These programmes show that the main vessel movements will take place from April to 

October each year, thereby avoiding the bad weather window, and the overwintering period. While the 

programmes show some ‘Well’ related activities during the overwintering period, these will be carried out by 

vessels that will have moved into location, alongside the platform, prior to the start of the over-wintering 

period. 

This means that there will be minimal vessel movements, related only to crew changeover, during the over-

wintering period. 

 
• It is noted that that the information in the response provided by Liverpool Bay 

CCS Limited on 2nd August 2024 contradicts what is stated in the previous 
response which states “Overall, the Applicant has a 'weather window' that 

https://hub.jncc.gov.uk/assets/9aecb87c-80c5-4cfb-9102-39f0228dcc9a
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we are trying to avoid from around 21st October to 20th March each year, 
as the sea-state can make it dangerous to carry out heavy lifts, drilling, and 
cable laying with vessels alongside the platforms during this period. This 
means nearly all works will be carried out from the end of March to mid-
October. It is therefore highly likely that all our works will be completed 
outside of the winter period.” The schedule provided indicates that work will 
be carried out on the offshore platforms during the sensitive winter period. 
Please provided further information on how any potential disturbance and 
displacement of the Red- Throated Diver Common Scoter will be reduced 
during the sensitive winter period.  

Eni Response: The Applicant can confirm that the main vessel movements will take place from April to 

October each year, thereby avoiding the bad weather window, and the overwintering period. While the 

programmes at Figure 17.4 to Figure 17.7, presented in response to Question 17, show some ‘Well’ 

related activities during the overwintering period, these will be carried out by vessels that will have moved 

into location, alongside the platform, prior to the start of the over-wintering period. 

This means that there will be minimal vessel movements, related only to crew changeover, during the over-

wintering period. 

 

• Please clarify that it is work outside of the established 500m zones that will 
be restricted to non-winter months i.e. heavy lifts and cable laying.  

Eni Response: Except for the cable laying, all the other project related activities will be carried out within the 

established 500m zones. All the heavy lifts, and the drilling activities at the three satellite platforms are 

carried out within the established 500m zones. The installation of the New Douglas platform, and the new 

pipeline spool connections will be carried out within the established 500m zone of the existing Douglas 

platform complex. This is because the New Douglas platform will be installed within the established 500m 

zone, approximately 190m to the north of the existing Douglas accommodation platform. 

The five mini programmes at Figure 17.4 to Figure 17.8, presented in response to Question 17, provide an 

overview of the timetable of activities for the platform works at the New Douglas, Hamilton Main, Hamilton 

North, Lennox, and cable installation. These programmes show that the main vessel movements will take 

place from April to October each year, thereby avoiding the bad weather window, and the overwintering 

period. While the programmes show some ‘Well’ related activities during the overwintering period, these will 

be carried out by vessels that will have moved into location, alongside the platform, prior to the start of the 

over-wintering period. 

This means that there will be minimal vessel movements, related only to crew changeover, during the over-

wintering period. 

 

Non-Technical Summary Comments  

QUESTION 17: Section 1.3.2. Reg 12(1) letter dated 1 July 2024 – comment 31  

Further information regarding the timing of the topsides replacement and removal has 
been provided. OPRED understand that the Hamilton Main and Hamilton North jacket will 
be without a topside for less than 24 or 48 hours. Please provide detail on the logistics of 
these operations regarding the requirement for specialist Heavy Lift Vessels and support 
vessels.  

Eni Response: A dedicated HLV with revolving derrick crane, with sufficient crane capacity and required 

installation equipment, shall be utilised for Douglas CCS Platform installation, Hamilton North and Hamilton 

Main topside replacement. For Lennox, due to platform very shallow water depth condition, a heavy lift vessel 
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with fixed stern crane (shear leg) and shallow draft capability is envisaged. Vessel requirements are dynamic 

positioning. However, an anchor pattern might be utilised for additional stability due to dynamic nature of the 

tides and currents in the area. 

For preparatory works on platforms, jack up vessel with sufficient cranage is to be utilized based on current 

and ongoing Liverpool Bay Asset operational experience for well intervention and repairs. Topsides are 

transported from fabrication yard by means of 400ft flat deck cargo barges supported by tugs operations. 

Handling of barges in field is performed with 2+1 tugs (meaning stand-by tug is present for contingency at all 

time). Any over the top works shall be accompanied by ERRV (Emergency Response and Rescue Vessel) 

present in the field of operations. Mobilisations of vessel are performed at Contractor’s premises, while 

supporting spread is supplied locally in UK. Transfer of personnel is envisaged by crew boats or helicopters 

as required, depending on length of crew changes frequency. 

Figure 17.1 shows the potential arrangement of vessels engaged in the lifting of the existing topsides from the 

respective platforms and placing them onto the transportation barge for onward disposal. Figure 17.2 presents 

a potential arrangement of how the new topsides will be transported and lifted into place. Figure 17.3 shows 

the operation of the shear legs crane in shallow water and to onward transportation of the removed topsides 

for onward transportation to the disposal yard in Norway. 

The following mini programmes (Figure 17.4 to Figure 17.8) have been prepared to provide an overview of 

the timetable of activities for the platform works at the New Douglas, Hamilton Main, Hamilton North, Lennox, 

and cable Installation. Also shown is which jack up rig, heavy lift vessel, and drill rig are in use.  

Figure 17.4 shows that the “platform removal & new installation works” for the Hamilton Main platform are 

currently scheduled to take place during 29th July 2028 to 2nd August 2026. This period of works includes 

around one day for the lifting of the existing topsides off its jacket and onto the transportation barge. Another 

day will be required to prepare the new risers and J-tubes to receive the new topsides, which will then take 

another day to be lifted into place from the transportation barge. This means that the existing jacket will be 

without a topside for as short a period as possible through carrying out a smooth, sequential lifting operation. 

Figure 17.5, and Figure 17.7, show a similar period, and will involve similar activities, for Hamilton North, and 

New Douglas platforms. Albeit, for the New Douglas platform, instead of lifting an existing topside, a new jacket 

will be lifted into place, and then new topsides added. At Lennox, the removal of the existing and installation 

of the new topside will take a little long, as it will involve a different lifting vessel. Figure 17.8 includes 

geophysical and geotechnical surveys from May to June 2025, the cable lay operation planned with a Cable 

Lay Vessel(CLV) is planned to mobilise from June to August 2026 from POA to new Douglas and from new 

Douglas to the satellite platforms including all the preparatory works (e.g. rollers installation), mobilisation of 

the CLV and pulling out the cable. All cable protection and mattresses installation are scheduled in 2026 and 

2027 avoiding the winter bad weather. 

Tug/Anchor Handlers and Cargo Barges will be active when Installation Vessels (HLV or SLV) are at the 

individual locations. CTVs and Helicopters will be required for transiting personnel when the Construction 

Support Vessels (JUR and/or ISP) are alongside of the respective platforms. 
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Figure 17.1: Existing topsides removal 
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Figure 17.2: New topsides transportation and installation 
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Figure 17.3: Offshore Operations in Shallow water 
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Figure 17.4: Currently anticipated programme for vessel movements and platform works at Hamilton Main 
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Figure 17.5: Currently anticipated programme for vessel movements and platform works at Hamilton North 
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Figure 17.6: Currently anticipated programme for vessel movements and platform works at Lennox 
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Figure 17.7: Currently anticipated programme for vessel movements and platform works at New Douglas 
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Figure 17.8: Currently anticipated programme for vessel movements and cable Installation 2025, 2026, and 2026/2027 
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QUESTION 22: Section 2.3.1. Reg 12(1) letter dated 1 July 2024 – comment 41  

OPRED acknowledge the use of 315km as the mean maximum foraging range for gannet. It is 
noted however, that Volume 1, Chapter 3 does not detail the seasonal impacts to birds in relation 
to the proposed activities, and the cumulative impact to birds throughout the year. Please 
provide further details.  

Table 8.34 provides a summary of the available data for the Cumulative Effects Assessment 
(CEA). Please include distances from the development. It is noted that no oil and gas activities 
have been included within this table as they have been scoped out, however, it is noted that oil 
and gas activities and gas storage licence area fall within the same distance range as some of 
the projects that have been included within this table. Please clarify why oil and gas activities 
have not been included within the assessment.  

Eni Response: The applicant has chosen the receptors based upon the species guild and season by which they are 

potential receptors. The groups assessed were: 

• non-breeding waterbirds (wildfowl, waders, etc) - The internationally important concentrations of wildfowl and 
waders of the Dee Estuary SPA, Ribble and Alt Estuaries SPA, etc are not present as breeding birds with many 
of them breeding on tundra and moorland further north and returning for the non-breeding season (for which they 
are assessed). 

• Non-breeding seaducks - These, e.g., red-throated diver and common scoter are present in large concentrations 
during the non-breeding season only and breed further north, eg., Scotland, Iceland, Norway, etc. These were 
assessed during the non-breeding season. 

• Breeding true seabirds - Assessed during the breeding season these are not tied to a restricted foraging range 
during the non-breeding season with many species also being migratory (e.g., Manx shearwater winter off the 
coast of South America). 

• Breeding terns These birds are present and tied to restricted foraging ranges during the breeding season only. 
Outside of the breeding season they do not have restricted foraging ranges. Terns have accordingly been 
assessed during the breeding season. 

These birds are all either migratory or not tied to foraging ranges associated with nest sites throughout the seasons 

and therefore there will not be any cumulative impacts throughout the year due to either, the birds not being present, 

or, the birds not being impacted by displacement as they have access to vast areas of the ocean outside of specific 

seasons. 

The impacts have been identified to the relevant groups within either the breeding or non-breeding periods as set out 

above. A summary of the resulting significance of effect from these assessments are provided below and are also set 

out within Volume 2, Chapter 8: Offshore Ornithology. 

The impact of temporary habitat loss leading to displacement/disturbance of birds. 

• Non-breeding waterbirds: Minor for both the construction and end-of-life decommissioning phase. 

• Non-breeding seaducks: Minor for both the construction and end-of-life decommissioning phase. 

• Breeding seabirds: Negligible for both the construction and end-of-life decommissioning phase. 

• Breeding terns: Minor for both the construction and end-of-life decommissioning phase. 

Disturbance and displacement from airborne sound and presence of vessels and infrastructure. 

• Non-breeding waterbirds: Minor for  the construction phase and end-of-life decommissioning phase. No chance 
for the operation and maintenance phase. 

• Non-breeding seaducks: Minor for  the construction phase and end-of-life decommissioning phase. No chance 
for the operation and maintenance phase. 

• Breeding seabirds: Negligible for  the construction phase and end-of-life decommissioning phase. No chance 
for the operation and maintenance phase. 

• Breeding terns: Negligible for  the construction phase and end-of-life decommissioning phase. No chance for 
the operation and maintenance phase. 
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Collision with static offshore infrastructure. 

• All receptors: No change across all phases and seasons. 

Indirect impacts to birds from changes in prey availability. 

• Non-breeding seaducks: Negligible for  the construction phase and end-of-life decommissioning phase. No 
chance for the operation and maintenance phase. 

• Breeding seabirds: Negligible for  the construction phase and end-of-life decommissioning phase. No chance 
for the operation and maintenance phase. 

• Breeding terns: Moderate for  the construction phase and end-of-life decommissioning phase. No chance for 
the operation and maintenance phase. 

Accidental pollution in the surrounding area. 

• All receptors: Negligible across all phases and seasons. 

Creation of roosting and nesting habitats among project infrastructure. 

• Breeding seabirds: A minor positive effect during the operation and maintenance phase. 

Distances to Projects 

The distance between the Project and all projects assessed within the CEA are presented within table 8.30 of Volume 

2, Chapter 8: Offshore Ornithology and are also listed below. 

 

Tier 1 projects: 

• Gwynt y Môr - 0km 

• North Hoyle offshore wind farm - 0km 

• MaresConnect Interconnector - 0km 

• Rhyl Flats wind farm - 31.05km 

• Morlais renewable energy - 72km 

• Dublin Array offshore wind farm - 160km 

• North Irish Sea Array wind farm - 160km 

• GE wind farm - 165km 

• GE wind farm - 165km 

• Bray offshore wind farm - 165km 

• Kish offshore wind farm - 165km 

• Oriel offshore wind farm - 165km 

• Arklow offshore wind farm - 165km 

• Codling offshore wind farm - 165km 

• Marine renewable tidal array - 170km 

• Ballyhenry Bay Strangford Lough tidal test - 170km 

• Awel y Môr - 1.1km 

Tier 2 projects: 

• Morgan and Morecambe offshore wind farms transmission assets - 3km 

• Morgan offshore wind farm generation assets - 7.53km 

• Morecambe offshore wind farm generation assets - 30km 

• Mona offshore wind farm - No data 
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• Fair Head tidal energy park - 205km 

Other offshore oil and gas projects were considered in the CEA Long List, but none were brought forward to the 

assessment based on lack of available data to undertake a meaningful assessment, and lack of receptor pathways. 

We have also assessed the impact of the Proposed Development on the potential reduction or restriction of oil and 

gas exploration activities, including surveys, drilling and the placement of infrastructure. 

Infrastructure, safety zones and activities associated with the Proposed Development may restrict access to the 

existing cables mentioned above, in addition to the planned MaresConnect cable. Cable crossing and proximity 

agreements as per the ICPC Recommendation 3-10C ‘Telecommunications Cable and Oil Pipeline/Power Cables 

Crossing Criteria’ are being established with relevant cable operators and will include the ability of a cable operator to 

access their infrastructure during the construction of the Proposed Development. All the cables crossed by the 

Proposed Development already cross existing Eni infrastructure through similar agreements. 

Eni Response: The Applicant can confirm that all projects with available data that allowed for a meaningful cumulative 

assessment have been included within the CEA. A Carbon Dioxide Appraisal and Storage Licence has been granted 

(Licence reference: CS010) to Spirit Energy Production UK Limited, however no details relating to the extent and 

works activities for the associated proposed project (Morecambe Net Zero Cluster) are available. Therefore, this 

proposed development would be classified as a Tier 3 project. Tier 3 projects therefore at this time have not been 

included in the cumulative assessment. 

 

Comments on Volumes and Chapters  

Volume 1 Chapters 1-5: Introductory Chapters  

Volume 1 – Chapter 1: Introduction  

QUESTION 25: Section 1.3.3. Reg 12(1) letter dated 1 July 2024 – comment 50  

Further information regarding the major accidents and disasters arising from a CO2 release 
which have been scoped out of the assessment is required. Similar information was also 
requested within Comment 79 and Comment 116 from the 1st July 2024 Reg12(1) letter:  

• Currently only oil spill modelling results are included in the assessment. Under 
the EIA 2020 Regulations the environmental impact from of a worst-case diesel 
release should be included.  

Eni Response: The oil spill technical note response from the original Reg(12)1 letter Dated 1 July 2024 Comment 

50. Section 1.3.3 is replaced by the applicant's response below about loss of diesel inventory from a drilling rig. 

Answers to the Questions 38-b), 51 -1st bullet and 79 - i) and ii) are similar to this question. 

The recent Well Abandonment Temporary Operations Oil Pollution Emergency Plan (TOOPEP) dated March 2024 

includes stochastic modelling that was conducted using the SINTEF Oil Spill Contingency and Response (OSCAR) 

modelling package for the worst-case scenarios associated with an instantaneous loss of diesel of a jack-up rig at 

Lennox. The current jack up and Valaris Contractor will be used during LBCCS execution phase. 

The Applicant will develop an adapted TOOPEP during the execution and the operation of the LBCCS to comply with 

the requirements of the Merchant Shipping (Oil Pollution Preparedness, Response and Co-Operation Convention) 

Regulations 1998 as amended and the Offshore Installations (Offshore Safety Directive) (Safety Case etc.) 

Regulations 2015.  

The modelling is based upon unmitigated conditions, allowing a full worst-case scenario to be presented with a total 

release of 1,097.5 m3 (Table 25.1) However, as presented in the TOOPEP, a wide range of standard mitigation 

measures will be in place, as per standard legislative requirements (e.g. MARPOL).  

A potential diesel spill associated with the Lennox platform is considered to fall within the impact of ‘accidental pollution’ 

for benthic subtidal and intertidal receptors, as presented within the Marine Biodiversity Chapter of the Environmental 

Statement.  
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The original Maximum Design Scenario (MDS) for this impact considered a range of different vessel movements and 

activities in all phases, wherein accidental pollution could occur. The magnitude of impact presented in Volume 2, 

Chapter 7: Marine Biodiversity, was considered negligible for all project phases, taking into account the embedded 

mitigation measures that would apply to manage this risk. The sensitivity of all benthic subtidal and intertidal Important 

Ecological Features (IEFs) was considered to be high. Thus, a minor adverse significance of effect was concluded, 

which is not significant in EIA terms.  

Table 25.1 – Modelled Oil 

Modelled Oil 

Oil name Marine Diesel 

Name ITOPF Group SG Viscosity 
Pour Point 

(°C) 

Wax 

Content (%) 

Asphaltene 

Content (%) 

Marine diesel II 0.843 3.9 (13°C) -36 0.05 0.05 

Inventory Loss Parameters 

Release source 
VALARIS NORWAY Diesel 

Inventory 
Release volume 1,097.5 m3 

Justification for predicted worst case volume 
Maximum worst case diesel/marine gas oil inventory 

predicted within a non-production installation in-field 

Metocean Parameters 

Air temperature Variable Sea temperature Variable 

Wind data (years 

covered) 
2008 - 2014 

Wind data 

reference 

European Centre for Medium-Range 

Weather Forecasts (ECMWF) 

Current data 

(years covered) 
2008 - 2014 

Current data 

reference 

MetOffice 3 years’ seasonal Shelf- 

hourly current data 

Modelled Release Parameters 

Latitude 053° 37' 56.66” N Longitude 003° 09' 42.49” W 

UKCS Block 110/15 Type of  release Surface 

Release duration 1 hour 

Release duration assumed to be over a one hour time period. 

Release volume 1,097.5 m3 

Total simulation time 10 days Release period Multi-year statistic  

Number of simulations 40 per year Total number of simulations per season 120 

Oil Spill Modelling Software Used OSCAR (Marine Environmental Modelling Workbench v14.1) 
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Figure 25.1 Probability of Surface oiling (≥1%) Meeting or Exceeding 0.3 μm 
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Figure 25.2 Arrival Time of Surface Oil 

Instantaneous Loss of Diesel 

Arrival Time of Surface Oil 
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Table 25.2 – Instantaneous Loss of Diesel scenario results  

Instantaneous Loss of Diesel 

Probability (≥1%) and shortest time of surface oil crossing median line 

Coastal States  Dec – Feb Mar – May Jun – Aug Sep – Nov 

Model does not predict a >1% probability of surface oil with a thickness of >0.3μm crossing the 

Isle of Man or Irish median line within 10 days 

Probability (≥1%) and shortest time for shoreline oiling 

Shoreline Dec – Feb Mar – May Jun – Aug Sep – Nov 

England  

Cumbria 
1 – 5% - - - 

9 days - - - 

Lancashire  
40 – 50% 20 – 30% 20 – 30% 40 – 50% 

12 hrs 21 hrs 16 hrs 12 hrs 

Merseyside 
40 – 50% 40 – 50% 30 – 40% 40 – 50% 

3 hrs 5 hrs 3 hrs 4 hrs 

Halton 
1 – 5% 1 – 5% 1 – 5% 1 - 5% 

33 hrs 42 hrs 2 days 32 hrs 

Wales 

Flintshire 
- 1 – 5% - 1 - 5% 

- 2 days - 39 hrs 

Denbighshire 
- 1 – 5% - 1 - 5% 

- 2 days - 2 days 

Conwy 
- 1 – 5% - - 

- 4 days - - 

Anglesey 
- - - 1 - 5% 

- - - 9 days 

Maximum accumulations onshore  

 After 10 days1 718 m3 772 m3 791 m3 741 m3 

 

The OSCAR modelling presented in the TOOPEP indicates that the worst-case scenario of a diesel spill at Lennox 

(assuming the loss of the entire rig diesel inventory) has a 40-50% chance of beaching in Merseyside within three 

hours of release. There is also the potential for the diesel to impact Cumbria, Lancashire, Halton, and some areas of 

 

1 This is the maximum mass accumulated onshore across all beaching locations from one of the 100+ simulations. 
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Wales. The maximum mass of oil accumulations onshore (across all areas) ranges by season from 718 m3 to 791m3 

(Table 25.2), which puts these results into the context of Liverpool Bay. 

Therefore, in this worst-case scenario, the following designated sites shown in the following figure could potentially be 

impacted: 

• Fylde MCZ (surface waters) 

• Ribble Estuary SSSI (waters and coastline) 

• Liverpool Bay SPA (waters and coastline) 

• Dee Estuary SAC (waters and coastline) 

As this comment is in relation to offshore ornithology, there is therefore potential for the ornithological features of the 

Liverpool Bay SPA to be impacted. In addition, the benthic subtidal and intertidal habitat features of the other 

designated sites (and also those supporting features not listed within the Liverpool Bay SPA) could potentially also be 

impacted, affecting prey availability for ornithological features. 

It is important to note that this worst-case scenario modelling represents a completely unmitigated scenario of a diesel 

release at the Lennox platform. In reality, an unmitigated mass diesel release would not occur, with extensive 

embedded mitigation measures in place associated with activities at the Lennox platform (and other rig/jack-ups) to 

manage the risk of occurrence and prevent excessive spread of pollutants. These include the use of rapidly deployed 

booms and detergents, and other removal strategies, along with mandatory response training. In addition, natural 

degradation within the water column due to natural turbulence and mixing would be expected to occur, supporting 

breakdown of pollutants.  

When considering the embedded mitigation measures which would apply in the event of a mass diesel release, the 

magnitude of impact for ‘accidental pollution’ is not considered to materially change compared to the negligible 

magnitude determined within Volume 2, Chapter 7: Marine Biodiversity. Therefore, the significance of effects on 

benthic subtidal and intertidal IEFs would remain as minor adverse, which is not significant in EIA terms.  

With no change to the assessment outcomes indicated for benthic subtidal and intertidal ecology IEFs, no material 

change is predicted for offshore ornithology IEFs in the context of changes in prey availability. 

 
• Only 4 tonnes of CO2 could be released from a legacy well. Please justify why the 

release can only be 4 tonnes. Chapter 13 Page 17/34 states 'Any material amount 
of CO2 leakage is therefore considered to be possible in an accident or disaster 
scenario. However, such an event is considered highly unlikely (given the above 
designed-in protection).' Please confirm the estimated volume of an unconstrained 
leak prior to any mitigation. What is the environmental impact of such an accident? 
Section 3 of the Monitoring Plan lists leak paths, please provide the probability and 
impact assessment of these paths.  

Eni Response: The 4 tonnes of CO2 which could be released relates to the most likely leaked mass, not the 

maximum possible leaked mass.  The probability of such an event occurring is estimated to be in the order of 1.1 per 

125 years. The maximum release rate from a legacy well has been estimated to be 5000 tonnes per day (steady 

state release rate) for a major, unmitigated failure.  This could result in 1.8 million tonnes of released CO2, should it 

take up to 1 year to contain the leak. The probability of this occurring is estimated to be 2.5E-05 per 125 years.   

The maximum, unmitigated mass released is estimated to be 3.7 million tonnes from an abandoned, surplus or legacy 

well which has a release duration of 100 years. This assumes the release occurs after completion of the injection 

period. The probability of such an event occurring is estimated to be less than 2.4E-03 per 125 years. 

 

• Please confirm whether the leakage rate of 4,000 te of CO2 for well 
abandonment is per well or for all wells (including sentinel and monitoring 
wells).  

Eni Response: The leak rate of 4,000 tonnes (or more specifically, 3,650 tonnes) relates to the most likely leaked 

mass from any well that has been abandoned (including injection, sentinel and monitoring wells). It does not 

represent the per well volume (i.e it takes into account the total number of wells). 
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A summary of all the scenarios considered and assessed is presented in the following Table 25.3. 

 

Table 25.3 – QRA results  

 
• Assuming the pipeline will be shut-in what is the maximum pipeline release volume?  

Eni Response: Table 25.4 shows the total CO2 mass inventory contained within each of the Offshore CO2 

transportation pipelines that will be used for the Proposed Development. For a pipeline release, the modelling and 

assessments have been based on a full-bore release from the PL1030 20” pipeline from PoA to New Douglas CCS 

platform. This would represent the maximum pipeline release volume of 4,643 tonnes across the Proposed 

Development. The assumptions for the worst-case assessment are that pipeline releases are detected by 
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instrumentation, and the mass of CO2 released would equal the whole pipeline inventory. If undetected immediately 

by instrumentation, the mass released would be the whole pipeline inventory, plus one hour of discharge via the 

pipeline breach. 

Table 25.4: Offshore Pipelines Total CO2 Mass Inventory 

Pipeline ID Kg/km t/km Length (km) Total Mass (t) 

PL1030 20” to New Douglas 132,650 133 35 4,643 

PL1039 20” to Hamilton Main 132,650 133 12 1,596 

PL1041 14” to Hamilton North 65,000 65 15 975 

PL1035 16” to Lennox 83,779 84 32 2,688 

PL1036a 12” to Lennox 46,087 46 32 1,472 

 

• What are the environmental consequences of a pipeline release?  

Eni Response: Please see the Eni Response to Question 38d, which answers the same question about the 

environmental consequences of a pipeline release. 

 
• Please clearly detail the mitigation measures. For example, it is not clear if the 

pipeline can be shut in in the reverse direction.  

Eni Response: The Applicant can confirm that pipeline emergency shutdown (ESD) valves will be located onshore at 

Point of Ayr (PoA), and on the New Douglas CCS platform to enable the shut-in of PL1030 20” pipeline. For the 

PL1039 20”, PL1041 14”, PL1035 16”, and PL1036a 12” pipelines, ESDs will be located on the New Douglas CCS 

platform, and at each of the three satellite platforms. This means each pipeline can be individually shut-in. 

Additionally, surface controlled, subsea safety valves (SCSSVs) will be installed within the Hamilton, Hamilton North, 

and Lennox carbon store (CS) wells to automatically shut-in the flow of a well in the event either surface controls fail, 

or surface equipment becomes damaged. These valves will be qualified to survival temperatures of -78.5°C. 

 

QUESTION 34: Section 3.4. Reg 12(1) letter dated 1 July 2024 – comment 69  

References to the environmental effects of wells to be drilled are acknowledged from the 
response dated 2nd August 2024 to OPRED. However, please provide further information 
on the following:  

• Chemical management CCS:  

Please provide details of the different types of chemical groups to be used and 
discharged over the life of this development including from; drilling of wells (injection, 
monitoring and sentinel wells), pipelines (commissioning the pipelines for CO2 
transport), commissioning new topsides. Please confirm that Liverpool Bay CCS 
Limited has considered the chemical management relating to the switch from the 
extraction of oil and gas to the storage of CO2 and asset integrity and has chemical 
management in place for issues such as hydrates, scales, and other chemical 
precipitates in wells preventing injection. Please detail how corrosion and erosion will 
be managed and confirm that any chemicals used and discharged will be low risk to 
the environment.  

Eni Response: The use of chemicals is critical in a variety of applications during the drilling of sidetracks for 

CO2 re-injection and cleaning and flushing of pipelines to be re-used for the future CCS operations. The 

chemicals to be used to maintain pipelines and pipeline integrity will be reviewed, and the specific chemicals 

(e.g. corrosion inhibitors, scale inhibitors) will be established in due time.  
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The project will review all chemicals requirements and will be working with the chemical suppliers to ensure 

the use of PLONOR chemicals (Pose Little or No Risk to the Environment), where practicable and acceptable.   

If any discharge occurs to the marine environment, it will be reviewed and assessed accordingly. A chemical 

risk assessment for each product will be provided accordingly as required by the Offshore Chemical 

Regulations 2002 (As Amended 2011), and OPRED OCR Guide.  

Time-limited uses and discharges during offshore activities for CCS project, including but not limited to the 

drilling or maintenance of wells, the commissioning, maintenance and re-purposing of pipelines, will be covered 

by ‘Term Permits’ according to the Offshore Chemical Regulations 2002 (As Amended 2011). 

 

• Legacy Wells:  

Please provide potential impact and risks from platform legacy wells. Whilst these 
may pose a medium risk to the environment from potential leaks, please provide 
further details on what sort of risk may occur, over what period of time the risk has 
been assessed for and what impact there may be on the environment and specific 
sensitivities, noting that the Lennox field is only 2 miles from the NW coast of 
England. There is the requirement to abandon a significant number of wells across 
the project area. Please confirm that all wells will be abandoned to the correct 
standards prior to any work that will be carried out as part of the CCS development 
and that there will be no immediate risk to the environment from the P&A wells.  

Eni Response: The risk associated with the failure of a legacy well have been assessed and categorised in 

terms of the potential release volume.  The categorisation has considered seeps, and minor, moderate and 

major leaks, either over a short or long period.  Probabilities of each type of leak occurring have been 

determined over a range of periods, in particular, 125 years (a period believed to adequately represent the 

lifecycle of the injection and storage cycle).  Over that period (125 years) the probability of a major, long term 

leak occurring, was estimated to be less than 2.50E-05. 

It is confirmed that wells will be plugged and abandoned in line with NSTA requirements and industry 

guidance, following cessation of injection. The Applicant understands the current guidance is the OEUK Well 

Decommissioning for CO2 Storage Guidelines, Issue 1, Nov 2022 (BEIS (2018). Guidance Notes: 

Decommissioning of Offshore Oil and Gas Installations and Pipelines. Available online at: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760560/D

ecom_Guidance_Notes_November_2018.pdf). 

Further details are provided in the responses to Questions 50 and 79) 

 

• Atmospheric Emissions:  

Please provided details of potential atmospheric emissions associated with the drilling 
of the wells.  

Eni Response: The current base case for the environmental assessment of the Proposed Development 

included a total of 13 wells. Eight will be CO2 injector wells (four at Hamilton Main, two at Hamilton North, and 

two at Lennox). These will be drilled as side-tracks from existing producer wells. Each side-tracked wellbore 

will comprise around 15 days for drilling, and 20 days for completion. Two new dedicated monitoring wells, 

one each at Hamilton North, and Lennox, will also be drilled. This will require 25 days for drilling and 20 days 

for completion. One additional monitoring well will be a side-track from an existing producer well (at Lennox) 

and two will be sentinel wells (one at Hamilton North, and one at Lennox). These sentinel wells will be existing 

wells that will be recompleted for additional reservoir monitoring. The drilling rig required during drilling and 

recompletion of the wells will be powered by diesel and the combustion of diesel is a source of local air quality 

pollutants. 

In the context of air quality effects, sensitive receptors are locations where members of the public might be 

regularly exposed and include building façades of residential properties, schools, hospitals, care homes.  The 

nearest drilling location (at Lennox) is approximately 11 km from the nearest coastline. There are no distances 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760560/Decom_Guidance_Notes_November_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/760560/Decom_Guidance_Notes_November_2018.pdf
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given in air quality guidance beyond which air quality effects from plant are not considered to have an effect. 

However, Defra’s Industrial Emissions Screening Tool referred to in Defra’s “Local Air Quality Management 

Technical Guidance: LAQM.TG22” (Defra, 2022) only considers receptors up to 2 km. This provides a useful 

guide to the maximum distance at which impacts can be expected. Using professional judgment, at 11 km, 

emissions from the plant used during construction are highly unlikely to affect local air quality onshore. 

In relation to emissions from ships, LAQM.TG22 advises local authorities that there is a risk of exceedance of 

the short-term objectives for NO2, PM10 and SO2 where there are 5,000 or more large ship movements per 

year. In this case, the construction works will generate substantially fewer ship movements, indicating that the 

risk of an exceedance is very low. Using professional judgment, emissions from ships used during construction 

are highly unlikely to affect local air quality onshore. Overall, the risk of impact during construction is negligible 

and the ambient air quality effect is not considered significant. 

During the operation phase of the Proposed Development, fugitive and venting emissions may take place but 

every effort will be made to minimise emissions. Fugitive emissions are unintentional leakages of gases or 

vapours from pressure-containing equipment or facilities and typically would occur at flanges, valves, and other 

equipment interfaces. During the operation phase, fugitive emissions will be monitored through a Leak 

Detection and Repair (LDAR) programme as part of the preventive maintenance activities, to avoid or minimise 

their presence as low as reasonably practicable. Carbon dioxide (CO2) is not a local air quality pollutant and 

there are no ambient air quality limit values, standards or objectives set for the protection of human-health. 

There are no known emissions of ambient air pollutants during operation and maintenance. This is because 

there are no permanent emission sources, and emissions will be restricted to the occasional visits by 

maintenance vessels. On that basis, the risk of impact during operation and maintenance is negligible and the 

ambient air quality effect is not considered significant. 

The Applicant can confirm that the climate change chapter (Chapter 13) and associated Greenhouse gas 

assessment (appendix O) considers emissions arising from both the drilling of the wells and the materials 

required for the completion stage of each well. The assessment details the following:  

• Emissions from the construction of injection wells can be broken into two main stages, fuel consumed 
during the drilling of wellbores, and emissions associated with the materials associated with well 
completion (predominantly steel and cement).  

• In relation to GHG emissions associated with the drilling of wells, a conservative assumption for the typical 
daily diesel fuel consumption for an offshore drilling rig has been utilised (IPIECA, 2013). This has been 
scaled by the number of drilling days required for each well and the emissions factor for fuel oil (DESNZ 
and DEFRA, 2023). This results in emissions associated with the fuel required to drill wells amounting to 
27,286 tCO2e. 

• In relation to the completion stage of well construction, GHG emissions arise from embodied carbon from 
the quantities of steel and cement used to complete the wellbores. Material quantities provided by the 
Applicant’s design team have been scaled by the relevant emissions factors for steel piping and cement 
(Jones and Hammond, 2019), totalling 10,932 tCO2e. 

• Total GHG emissions associated with the construction of wells is 38,218 tCO2e. 

The above is detailed in section 13.11.1.1 of chapter 13, and sections 1.6.5.1 and 1.6.5.2 of Appendix O.  

This quantity of emissions is considered as part of the assessment of GHG emissions associated with 

construction/refurbishment activities, including materials, transport and use of plant/offshore marine vehicles. 

The significance of effect was determined to be moderate adverse, which is significant in EIA terms.  

 

• Environmental Footprint:  

Please provide the potential volume of material to be used, and its footprint, that may 
be required for any rig stabilisation (including contingency) associated with the 
placement of rigs that will carry out the works. Further details of approximate anchor 
patterns and footprint must also be confirmed.  

Eni Response: A worst-case area and volume of seabed disturbance footprint was estimated assuming the utilisation 

of the Valaris Norway jack-up vessel. Table 34.1 presents the calculations used to derive this worst-case. 
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Table 34.1 Seabed disturbance from Valaris Norway 

Aspect Quantity Dimensions Disturbance Area (m2) Volume (m3) 

Spud cans 3 20.12m (Diameter) 

4.5m (Depth) 

318 x 3 = 954 1,431 x 3 = 4,293 

Anchors1 4 1m x 6.7m x 6m 40.2 x 4 = 160.8 4 x 1 x 40.2 = 160.8 

Anchor chains and 
wires2 

4 1000m x 44mm Wire and 50m x 76mm 
Chain 

4m worst case scar at 0.5m depth 

1,050 x 4 = 4,200 x 4 = 
16,800 

16,800 x 0.5 = 8,400 

Stabilisation 
material for Scour 
(rock)3 

3 20.12m diameter of each spud cans 318m2 x 3 = 9544 1,800 

Total  17,914.8 14,653.8 
1 Four Bruce anchors (6 tonnes) will be deployed.  Penetration depth is assumed to be 1m. 
2 Disturbance area is based on a worst-case assumption that the entire length of each of the four anchor chains (50m) and wires 
(1000m) will be laid on the seabed and subject to a lateral movement. Penetration depth is assumed to be 0.5m. 
3 Disturbance area assumes that rock will be deposited within the same area of each spud can. 
4 Since disturbance area of contingency rock pads is the same as the area affected by the spud cans this has not been considered within 
the footprint. 
 

Four anchors will be deployed to assist in the final positioning of the rig. Once the rig is in place, the anchors 

(including the wires and chains) will be recovered for the duration of the drilling activity. The anchor deployment 

disturbance is estimated to be 40.2m2 per anchor with each chain and wire having a worst-case footprint of 

4,200m2 resulting in a total footprint from anchors and chains of 16,960.8m2.  

Each spud can will have a footprint of 318m2 resulting in a total footprint of 954m2. Although unlikely, there is 

also the potential requirement for the deposit of rock stabilisation material around the spud cans, if scour 

occurs. As detailed in Table 34.1, up to 14,653.8m3 of sediments may be disturbed during deployment of the 

Valaris Norway.  

Potential impact  

Seabed communities 

Permanent physical disturbance of the seabed by the rock which may be used for contingent scour mitigation 

can result in impacts to benthic communities within an area of 954m2. Furthermore, the anchors used to 

position the Valaris Norway, and the movement of the anchor chains and wires across the seabed will also 

result in impacts to benthic communities within an area of 16,800m2.  

Physical disturbance of the seabed from anchoring can cause displacement or mortality of benthic species, 

such as sessile organisms, that are unable to move out of the impacted area. However, anchoring of the 

Valaris Norway is a transient operation and, as such, it is expected that recovery of affected areas of seabed 

will be relatively quick once the Valaris Norway is in place over the platform and the anchors, chains and wires 

are retrieved. Any rock deposited will result in soft sediment habitats being replaced by hard/coarse substratum 

habitat. As a result, there will be changes in seabed substrata and subsequent localised changes in benthic 

communities from those that favour soft sandy sediments, to epifaunal species that can colonise hard 

substrata. Taxa likely to colonise such a hard substratum could include tunicates, sponges, sessile tube 

dwelling polychaetes (S. spinulosa) and encrusting organisms such as bryozoans. This effect will remain for 

as long as the material is in place, but any impacts will be in a relatively small area in comparison to the soft 

sediment habitat available in the wider Irish Sea. 

Re‐colonisation of the affected areas is anticipated to take place in several ways, including mobile species 

moving in from the edges of the area, juvenile recruitment from plankton or from burrowing species digging 

back to the surface. There are no identified reefs of Sabellaria spinulosa identified stations near the work area, 

however in the event the anchor chains and wires cross an unidentified area of S. spinulosa reef, recruitment 

rates are high, and recovery could be short term as this species is often one of the first to settle on newly 

exposed surfaces (OSPAR, 2010). Furthermore, in the unlikely event that S. spinulosa reef is discovered in 
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the area during the operation, anchor chain placement will be carefully planned, and anchor chain and wire 

lengths will be kept to a minimum. Impacts to ocean quahog (Arctica islandica) may result from direct sediment 

penetration by anchor and chains/wires. However, as the pressure footprint is relatively small and the presence 

of ocean quahog within the operational areas unlikely, this species will not be affected at a population level. 

The impact to seabed communities because of physical damage from the footprint of the rig is therefore 

considered to be Acceptable. 

The proposed operations may also lead to an increase in turbidity through sediment resuspension resulting in 

smothering of some sensitive benthic species. This could also remobilise potentially contaminated sediment. 

Echinodermata species were found abundantly throughout the area during the 2022 survey; however, these 

species are considered not sensitive to changes in suspended solids and have medium sensitivity to 

smothering and siltation rate changes (RPS, 2023). Where sedimentation does impact negatively on benthic 

species, consequences are likely to be short-lived as most of the smaller sedentary species (such as 

polychaete worms) have short lifecycles and recruitment of new individuals from outside of the disturbed area 

will be rapid (Tillin and Tyler-Walters, 2013). S. spinulosa is unlikely to be significantly impacted as it relies on 

a supply of suspended solids and organic matter to filter feed and build protective tubes and therefore it is 

often found in areas with high levels of turbidity (Gibb et al., 2014). Ocean Quahog are not sensitive to light 

siltation expected with increased turbidity, they are however sensitive to heavy siltation (Tillin and Tyler-

Walters, 2013), however this is only expected in the immediate vicinity of operations, as dense aggregations 

of Ocean Quahog are not expected in this area the impact to this species is not expected to be significant. The 

impact to seabed communities from increased turbidity caused by the deployment of the Valaris Norway and 

the casing and conductor cutting and lifting operations, if required, is therefore considered to be Acceptable.  

Fish spawning and nursery grounds and commercial fisheries 

Demersal fish could be temporarily displaced from a very small area (ca. 954m2 for all three spud cans) whilst 

the Valaris Norway is on location at the worksite, with an additional area of ca. 16,960.8m2 disturbed during 

the deployment of the anchors.  

Commercially and ecologically important fish species such as nephrops and sand eels, both of which have 

spawning and/or nursery grounds in the vicinity of the operation, lay their eggs only in clean sandy and gravelly 

sediments. The deposit of rock on the seabed will result in the long-term loss of soft sediment habitat; however, 

the spatial extent of effects on species with substrata specific requirements would be limited (within an area of 

up to 954m2). Egg development and hatching success for bottom spawning species such as rays is also 

vulnerable to the effects of smothering. Several studies have been conducted on the effects of sedimentation 

on fish egg development of commercially valuable fish species. Results are variable with some demonstrating 

mortality of fish eggs when smothered by even a thin veneer of sediment (DOER, 2000) and many studies 

showing no significant effects on fish egg and larval development and mortality (Auld and Schubel, 1978; 

Kiørboe et al., 1981). Once the anchors have been retrieved and the casing and conductors have been cut 

and removed, if required, the seabed sediments are likely to re‐settle and be subject to the natural tidal 

influences on sediment transport in the area. Given the mobile nature of demersal fish species, any displaced 

fish are likely to find suitable spawning areas in adjacent locations. The spawning grounds for benthic spawning 

species in the vicinity of the worksite are likely part of wider spawning grounds for these species in the Liverpool 

Bay Area and the area is not considered to be critical spawning habitat for these species.  

The remaining fish species (both demersal and pelagic) spawn in the water column and have planktonic eggs 

and larvae. As a result, they are only indirectly sensitive to sediment disturbance through increased turbidity 

and water contamination resulting from sediment resuspension. While this may temporarily displace fish 

species from their spawning and nursery areas and reduce the visual acuity of fish potentially affecting foraging 

behaviour, any such disturbance is highly localised and of as short a duration as practicable. Thus mobile 

species would be expected to return shortly after cessation of the operations. Disturbed sediment resulting 

from this operation is expected to resettle rapidly and as such is not anticipated to impact protected shellfish 

water in the region. 

Given the above, the impact to fish spawning and nursey grounds from physical disturbance, increased 

turbidity and smothering is therefore considered to be Tolerable and not significant. 
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Up to 954 m2 of disturbance during drilling, and the installation at each of the different satellite platforms 

Hamilton, Hamilton North and Lennox NUI topsides. These spudcan footprints would represent approximately 

0.14% of the up to 1.91 km2 of temporary subtidal habitat loss and/or disturbance during the construction phase 

of the whole Proposed Development. This 1.91 km2 would represent just 0.08% of the overall area of the 

Liverpool Bay SPA. However, these footprints already exist from the current, and historical operations around 

the platform, as shown in Figure 5.3 presented above in response to Question 5. This would have a 

negligible effect on benthic habitats, and hence prey availability within the Liverpool Bay SPA. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms. 

 

QUESTION 36: Section 3.5.1.3. Reg 12(1) letter dated 1 July 2024 – comment 76  

Please confirm if any other potential leak points will be monitored at offshore assets other 
than those that have been considered to be high risk at the Lennox Platform.  

Eni Response: The coverage area of the monitoring plan of the 3 stores is reported in figure 36-1 below 

highlighting wells, areal, facilities and environmental monitoring coverage area. 

 

Further clarity on the identification and monitoring for potential leaks is required:  

 
• With reference to the monitoring plan, please confirm how leaks at high-risk 

locations such as fault and fracture and other hight risk locations will be identified. 
The current monitoring plan only covers EIA baseline survey locations and assets 
where the drilling of new wells will take place.  

Eni Response: The following prevention/mitigation measures have been identified in the Containment Risk 

Assessment as required features of the monitoring strategy to reduce the associated risk: 

• Subsurface monitoring (e.g., seismic, ground deformation, micro seismic) 

• Pressure and Temperature at bottomhole, wellhead, annulus, and pipeline. 

• Injection rate 

• Downhole wellbore monitoring (e.g., PLT/SNL, PNL, calliper…) 

• Environmental monitoring 

• CO2 quality at collection points 

• Platform CO2 detection system 

The Table 36.1 provides a map of surveillance actions divided by risk categories as reported in the 

Containment Risk Assessment. Risk scenarios identification numbers are reported in the square brackets.  

A conceptual sketch is presented in the Figure 36.1, providing an overview of the different leakage paths 

related to well and geological scenarios.  

All detailed risks, mitigations measures, monitoring activities and corrective actions are included in the Risk 

Register of the Containment Risk Assessment Annex A, (Example at Figure 50-4 below) to which the 

Monitoring Plan, Corrective Measures Plan and Provisional Post Closure Plan are strictly related and 

connected. 

 

 

http://3.5.1.3/
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Table 36.1: Monitoring and surveillance activities for the identified risk scenarios 

 

 

 

Figure 36.1: Conceptual sketch showing potential risk paths related to well and geological scenarios 
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• What type of legacy well is being selected to detect leaks in terms of 
highest risk from the list of risks identified in section 3 of the Monitoring 
Plan.  

Eni Response: The Applicant can confirm the injection, monitoring and sentinel wells will be monitored with 

the following technologies: 

• Fiber optic DAS/DTS. Distributed Temperature Sensing (DTS) and Distributed Acoustic Sensing (DAS) 
will be installed for both injection, monitoring and sentinel wells. This will allow to conduct distributed 
temperature surveys, distributed acoustic surveys and Vertical Seismic Profiling (VSP) acquisition. The 
fibre optic cable will be clamped to production tubing of the wells and extended up to the completion 
packer, which is positioned at a different depth for each well. DTS/DAS will investigate well portion above 
the production packer, with particular focus in the overburden. 

• Downhole pressure-temperature gauges P/T will be installed for both injections, monitoring and sentinel 
wells. This real-time technology will provide information near the perforation depth. Additionally, these 
gauges will be used to acquire well testing data during fall-off periods. When combined with wellhead P/T 
sensors, this dataset will provide useful information on dynamic gradient and will enable data driven 
monitoring techniques like Virtual Metering. 

• Flow meter on injection wells to measure injection rates. 

• Cased-hole logs – also called E- Line logging applicable on injection, monitoring, and sentinel wells. 
These are a time lapse series of wireline logs, run both during and post‐injection, can be used to monitor 
the behaviour of the injected CO2 and verify borehole integrity (CO2 containment) across the caprock 
interval. They will provide insight for the detection of any significant irregularities, any migration of CO2 
and detection of leakage. Cased‐hole specific tools include through‐casing resistivity, pulsed neutron 
capture (PNC/PNL) and Production Logging (PLTs/SNL) tools. Interpreted singly or in combination, all 
these logs provide high‐resolution information on the properties of the borehole walls, their fluids, and 
conditions in the borehole itself, such as pressure and temperature. E- Line logging for well integrity will 
include multi-finger calipers, ultrasonic tools, electromagnetic tools and magnetic flux leakage tools. 
These logs will involve the full well portion.  

• Fluid sampling on monitoring and sentinel wells to collect bottom-hole fluid samples that is representative 
of the fluid saturating the formation at the monitoring/sentinel wells. 

• Well Testing Interpretation (WTI), performed mainly on injection well has the objective of investigating the 
near wellbore areas in terms of dynamic effects on well performance, estimating key information like well 
damage and interpolated reservoir pressure. 

• The Containment Risk Assessment summarised the monitoring activities based on the classification of 
the wells coming from the screening: 

• Wells Screened Out, No Need for Detailed Analysis because wells are off complex, reservoir interval is 
present at location, but reservoir is not pressure connected and wells are outside area of CO2/pressure 
migration. 

• Wells analysed in more detail because wells are on complex, reservoir interval is present at location, 
reservoir is pressure connected; and wells are inside area of CO2/pressure migration. 

• Wells analysed in more detail because wells are off complex; but reservoir interval is present at location; 
reservoir is pressure connected; and wells are inside area of CO2/pressure leakage. 

In summary the following monitoring activities are planned for the legacy E&A (Exploration & Appraisal) and 

suspended wells: 

• On-Complex legacy wells that have already been abandoned. These wells will be subject to annual 
surveying for asset integrity purposes once CO2 injection starts. Additional environmental monitoring may 
be carried out if triggered by an event. 

• Off-Complex legacy wells that have already been abandoned. These wells are subject only to additional 
environmental monitoring if triggered by an event. 
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Volume 1 – Chapter 5: Environmental Impact Assessment Legislation 
and Guidance  

QUESTION 38: Section 5.8. Reg 12(1) letter dated 1 July 2024 – comment 79  

OPRED request further information regarding a number of topics that have been scoped 
out of the assessment:  

a) It is noted that the assessment for major accidents and disasters arising from a CO2 
release has been undertaken using mitigation. An assessment of the environmental 
impact of a major CO2 release also needs to be carried out without any mitigation in 
place. Mitigation measures which will then be in place should then be outlined with the 
residual risk assessed as per the EIA requirements to assess accidents and disasters. 
Examples of assessments include 'Assessment of Subsea Ecosystem Impacts - 
Technical Study Report No. 2008/8 March 2009, International Energy Agency GHG R&D 
Programme paper, Carbon Dioxide Major Accident Hazard Awareness June 2023, 
AIChE, Deep Trouble, The Risks of Offshore Carbon Capture and Storage, November 
2023, Centre for International Environmental Law. Please amend this assessment.  

Eni Response: The Applicant has carried out an assessment of the environmental impact of a major CO2 

release from a well blow out without mitigation in the following sections. It should be noted that the ‘mitigation’ 

that prevents well blow-out is an integral, and fully embedded part of the project, i.e. it would not be possible 

to construct a well that did not include the blow out prevention measures within its design.  

An assessment of the potential effects of a pipeline release is presented in response to Question 38 d): 

CO2 Leakage from Wells 

Potential Impacts 

Wells are conduits for controlled flow through otherwise impenetrable rocks. While wells may therefore be the 

most probable route of a leak, multiple engineered barriers prevent uncontrolled flow. 

Once CO2 injection is initiated, the reservoir(s) will pressurise over time. Theoretically, surface blowout at the 

injection wells could occur if a well experiences loss of containment. This could only occur if both the primary 

containment (the well envelope) and the downhole safety valve failed, i.e. a blowout is very unlikely. However, 

in the unlikely event of the failure of both barriers, CO2 may find its way to the surface via the wells by means 

of: 

• Wells designed, drilled and used to inject CO2 (injection wells) or to monitor the Store (monitoring well), 
where CO2 could potentially flow up tubing, in the annulus or up casing; and  

• Wells which have previously been drilled in the vicinity of the Stores, but which are no longer operational 
(legacy wells).   

Eight injection wells will be created by side tracking of existing production wells, drilling of three monitoring 

wells (two out of the three are new wells) and two sentinel wells via recompletion, all of which will be within the 

existing footprint (template) of the corresponding platform, and no subsea tieback is required. The QRA carried 

out for the Proposed Development identified that leaks from these wells could be “major”, between 2,765 to 

7,344 t/day (see Table 38.1), but the chance of such an occurrence is extremely remote (see Table 38.2). 

Table 38.1: Blow-out Rates Identified from QRA 

Storage Site Active Wells Instantaneous release rate (t/d) Steady state release rate (t/d) 

Hamilton Main 4 injection, 1 monitoring 60,566 7,344 

Hamilton North 2 injection, 1 monitoring, 1 sentinel 55,469 2,765 

Lennox 2 injection, 1 monitoring, 1 sentinel 60,307 4,493 



LIVERPOOL BAY CCS LTD | HYNET CO2 TRANSPORTATION AND STORAGE PROJECT  

  

Further Information under Regulation 12(1) 

 
Page 128 

 

Table 38.2: Deep Geological Storage Report(1) Active Well Probability of Leak Estimates 

Leak Category Leak Rate (t/d) Probability of occurrence/well/annum Duration (months) Comment 

Seep (continuous) <1 0.1 to 1E-3 Continuous 
Assumed unlikely to 
remediate if detected 

Minor 1-50 1E-3 to 1E-5 Up to 6 Non-expedited relief well 

Moderate 50-1,000 1E-4 to 1E-5 Up to 4 Expedited relief well 

Major >1,000 1E-5 to 1E-6 Up to 4 Expedited relief well 

(1) WSP, Crondall Energy, GeoEnergy Durham. Deep Geological Storage of CO2 on the UK Continental Shelf – Containment 

Certainty Issue V1, 23 January 2023 

Once injection ceases (i.e. post-injection), one or more of the eight injection wells may provide a leak path.  

Mitigation Measures to Prevent Leakage 

Table 38.3: Key barriers to preventing leakage of CO2 via well pathways. 

Potential Failure Mechanism Mitigation Measures (Barriers) 

CO2 flows up tubing 
• Downhole Safety Valve prevents CO2 flow up tubing 

• Wellhead tree prevents leak of CO2 outside of well 

CO2 in annulus 

• Annulus packer prevents CO2 flow in annulus 

• Annulus monitoring to detect any CO2 in the annulus 

• Wellhead tree prevents leak of CO2 outside of well 

CO2 flows up casing 

• Casing material specified as corrosion resistant alloy maintain integrity 

• Cement plug, and rock to rock combination plug. 

• Verification of integrity of cementing 

To reduce the risk of leakage of reservoir fluids along the outside of wells, cement is put in place to bond steel 

casing to the surrounding rock formation. In principle, corrosive, CO2-rich fluids could degrade cement, 

allowing leakage of CO2 along the outside of the well. However, the probability of CO2 being leaked 

undetected to the surface in this way is considered extremely remote because: 

• It is unlikely that the flow required to corrode a leakage pathway could be sustained long enough or far 
enough to reach the surface; and 

• Migrating flow would very likely be diverted into a porous formation and not reach the surface.  

While CO2 can chemically modify Portland cement, based on reaction rate, it has been documented that 

cement degradation is expected to take tens of thousands of years. If reaction with CO2 does take place 

resulting in carbonate precipitation, this may lead to seals being improved as cement porosity is then “plugged” 

by carbonation, which prevents further leakage of CO2.  

Well integrity and leak monitoring techniques for injection and legacy wells are presented in full in the 

Monitoring Plan, which will fulfil the requirements of Article 13 of the CCS Directive, and which was submitted 

with the Storage Permit application. Post-closure monitoring, documented in the Post Closure Plan, and 

informed by monitoring data acquired during operations, will be utilised to mitigate any risk of post-injection 

leaks. 

Marine Ecosystems 

Marine ecosystems are particularly tolerant to fluctuations in CO2 concentrations and subsequent short-term 

variations in seawater acidity. Typically, shelf seas will experience variations of an annual range of 0.2- 0.4 pH 

units, with a mean between 8.0 and 8.1 pH units (Thomas et al., 2005; Artioli et al., 2012). Long-term reductions 

in pH approaching or exceeding 1.0 unit can be considered as significantly harmful, while reductions in the 

order of 0.2–0.5 pH units are considered potentially harmful, and reductions of < 0.1 pH units are considered 

unlikely to have an impact (Widdicombe et al.,2013). Short-term (hours to a few days) reductions in pH will be 

much less deleterious to marine biota (Phelps et al., 2015).  
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All CO2 leakage events which reach the water column will produce a gradient of pH and other chemical 

changes between the leak location and the periphery of the affected area, with the potential to impact 

ecosystems in the vicinity of the leak. The length of the gradient will depend primarily on the leakage rate but 

will also be influenced by other factors associated with the form of leak and hydrodynamic mixing (Jones et 

al., 2015). A small seep (< 1 t/day) will only have a spatial impact of a few tens of meters radius. A very large 

leak (> 100 t/day), but which is very unlikely to occur, would have a kilometre scale footprint (Phelps et al., 

2015). Both scenarios will have decreasing concentrations away from the point of release. 

The organisms most vulnerable to the effects of acidification are those that rely on a calcified shell such as 

crustaceans. As well as permanent members of the zooplankton such as Calanus species, the plankton 

includes larval forms of many benthic mollusc and crustacean species. While effects of acidification may not 

be lethal, physiological effects may result due to trade-offs between respiration, growth, and reproduction 

(Jones et al., 2015). Analysis of a long-term natural volcanic CO2 vent system at ambient seawater 

temperature, and without toxic sulphur compounds, demonstrated significant alteration in marine community 

structure. However, this change was constrained to a region with a measurable pH change within 

approximately 100 m of the vent (Hall-Spencer et al., 2008) and required a long duration, rather than short-

term exposure to display a change in organisms. 

Recent studies on fish have focussed on responses to ocean acidification where a wide range of behavioural 

effects have been identified (Clements and Hunt, 2015). However, due to the localised nature of the impacts 

in comparison to the large feeding areas and the mobile nature of fish species in the Liverpool Bay 

environment, fish are unlikely to be significantly impacted by temporarily elevated CO2 levels. 

Marine mammal species are also mobile in nature and feed over large areas. If a CO2 leak were to cause 

significant impacts on the marine mammal food chain, potential effects could result on marine mammals. 

However, as shown above, CO2 is estimated to disperse and therefore any impacts are likely to be minor. 

The most recent study(2) into the risks associated with geological storage of CO2 proposed four release 

categories from wells (Seep (<1t/d), Minor (1-50t/d), Moderate (50-1000t/d), and Major (>1,000t/d)) and these 

categories have been adopted by this analysis, using the highest value of the range. The 2023 Containment 

Certainty Study(1) also estimated the likely extent of environmental impact (acidification of seawater) for the 

different leak rate categories. These extents are derived from modelling(1) that identified the distance beyond 

which the seawater would return to its baseline pH of 8.1. The estimated extents are presented in Table 38.5 

and on Figure 38.1. 

Additionally, for ‘Major’ releases, project-specific blowout modelling has been performed(3,4), which has derived 

specific CO2 release rates for each storage site during the injection phase, which varies from ~2,750 to ~7,500 

tonnes per day (t/d). The mass of CO2 released will also be affected by the duration of the well release. Table 

38.5 summarises the worst-case leak rates and durations adopted from these studies for this analysis. 

Table 38.5: Worst-case CO2 leak rates and durations 

Worst-case leak durations       

Magnitude Years t/d Extent (sq.miles) Extent (km2) Radius (m)* 

Seep 100 1 0.0002 0.0005 25 

Minor 100 50 0.02 0.05 250 

Moderate 25 1,000 19.41 50.265 4,000 

Major 25 5,000 78 201.06 16,000 

* source: Table 4 Likely extent of environmental impact for different leak rate categories. (Deep Geological Storage of CO2 on 
the UK Continental Shelf: Containment Certainty) 

 

2 WSP, Crondall Energy, GeoEnergy Durham. Deep Geological Storage of CO2 on the UK Continental Shelf – Containment Certainty Issue V1, 

23 January 2023 

3 ENI. CO2 Blowout Modelling TQ-005, 30 September 2022 

4 ENI. Revised Blowout Modelling email C Yen-Ni (ENI), 4 January 2023 
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1134212/ukcs-co2-
containment-certainty-report.pdf 
 

Table 38.5 shows that in the extremely unlikely event that a major well release of 5,000 t/d occurred, the 

anticipated distance from the release that pH levels would have returned to the background 8.1 pH unit is 

16 km. For context, assuming this unlikely major release occurred from a CO2 injection well at the Lennox 

NUI, then this could potentially affect the pH of the seawater for a 16 km radius around the platform. This 

radius has been plotted onto Figure 38.1, which also shows the ICES fisheries rectangles in which the LBCCS 

project is located. This impacted area would correspond to 201 km2, or just 0.46%, of the total 44,181 km2 area 

of ICES rectangles 36E5, and 36E6, in which the landings are dominated by shellfish species namely whelk, 

queen scallop, king scallop, lobster, and crab. 

 

Figure 38.1: Map showing the location of the ICES rectangles (36E5, and 36E6) in green and a 16km radius 
extent of environmental impact centred on Lennox 

The organisms most vulnerable to the effects of acidification are those that rely on a calcified shell such as 

crustaceans and molluscs, which may experience sublethal effects as discussed above for water column 

impacts. 

Studies such as the QICS experiment have investigated the response of a range of benthic and bottom dwelling 

species to temporarily elevated concentrations of CO2. Whilst evidence of disturbance to bivalves and 

megafauna was absent (Pratt et al., 2015; Kita et al., 2015) impacts were seen in microbial communities (Tait 

et al., 2015) and microbenthic community structure (Widdicombe et al., 2015; Blackford et al., 2014). The 

experiment demonstrated that biological systems recovered within a few weeks of exposure. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1134212/ukcs-co2-containment-certainty-report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1134212/ukcs-co2-containment-certainty-report.pdf
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A CO2 leak from the wells or subsurface may reach the seabed sediment where the majority will dissolve in 

the sediment pore water and reduce the pH, precipitate in the mineral phase, or accumulate as gas pockets 

within the sediment. Some may emerge into the water column and dissolve (Taylor et al., 2015). 

Elevated CO2 levels in sediment have the potential to alter both the composition and function of benthic 

microbial communities, with implications for the turnover of organic matter and the benthic supply of nutrients 

to fuel pelagic primary production (Tait et al., 2015). 

Benthic organisms are likely to be at risk, with the primary mechanism for harm being a decrease in pH 

(increase in acidity). The potential impacts are dependent on the leak rates and leak areas; currents and water 

mixing, leading to dilution and dispersion; the individual species and lifecycle stage; the duration of exposure; 

and other environmental factors.  

Small short-term CO2 leaks are therefore likely to cause highly localised and short-term impacts on macro 

faunal communities. It is expected that changes to the pore waters would return to background levels within a 

few weeks of the leak ceasing due to advection away from the point of the leak and tidal mixing. There is the 

potential for rapid recovery to occur, depending on the characteristics of the communities and habitats 

impacted. 

Residual Effects and Mitigation 

There is some risk that stored CO2 could be leaked via wells, through the rock column, or that CO2 could be 

leaked during pipeline transportation. Multiple types of barriers exist to reduce this risk including barriers that 

are natural/passive, engineered, operational strategy, monitoring/detection, modelling and corrective action. 

Examples barriers are illustrated in Figure 38.2. 

 

Figure 38.2: High Level Summary of Geological Leak Paths 

In addition to the design mitigations, monitoring the migration of the CO2 will be utilised to confirm conformance 

with predictions and/or checking for the presence of CO2, in accordance with the Monitoring Plan, and 

intervening if reasonably practical (i.e. carry out Corrective Measures). Monitoring and corrective action also 

prevents leakage by identifying non-conformances in the migration of CO2 before leakage out of the site 

occurs, enabling amendment of injection pattern or rates if required.  

The CO2-specific well design combined with the downhole and surface monitoring and corrective measures 

in place reduces the likelihood of a sustained leak to the environment to extremely remote, with a 

corresponding low level of risk. Instrumentation will be incorporated into the completion of each well to provide 

early warning should a leak occur. Standard oil field techniques would then be used to repair the well.   

The Monitoring Plan includes targeted monitoring at key locations such as legacy well bores to identify signs 

of CO2 leaks and this supplements the planned seismic monitoring to detect the presence of CO2 within the 
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formations. In the unlikely event that CO2 is found to be present outside of the expected locations, injection 

patterns and volumes will be adjusted. 

The Monitoring Plan describes the Regular Environmental Monitoring (REM) that will be carried out during 

the pre-injection, injection, and post-closure phases, to the frequencies detailed in the Monitoring Schedule 

reported in the Monitoring Plan at Table 8 and Table 9. The Monitoring Schedule shows that the pre-injection 

REM will be repeated on a frequency to coincide with the 3D/4D seismic acquisition. The REM will be carried 

out at locations to repeat the EIA baseline survey, which are around, and above the storage project assets 

using the methods and analysis set out in the Monitoring Plan at Table 6. The REM will collect environmental 

data from the seabed and the water column and will include images from DDV and photographic stills. The 

REM will, at times, coincide with the annual asset integrity monitoring, in accordance with the Asset Integrity 

Management System (AIMS) as part of the Safety Case, and Pipeline Safety Regulations requirements. 

The Corrective Measures Plan submitted with the Storage Permit application details any measures that would 

be taken to prevent or stop the leakage of CO2 from the storage complex. Based on the identified risks, the 

measures include:  

• Altering injection pattern or rates;  

• Stopping injection;  

• Well repair; or  

• Well permanent closure.  

Due to the Store selection process and the proposed monitoring and management strategies, the incremental 

risk of a CO2 leak in the regional and global context is considered negligible. When considering the probability 

of the scenarios involving loss of CO2 containment, all the residual likelihood assignments are assessed as 

extremely remote once the Proposed Development specific prevention and mitigation measures are 

considered. 

 

b) The environmental impact of a diesel release including the accident/ disaster 
assessment under EIA (Regulations 2020) must be assessed. It is noted that only spill 
modelling results have been included.  

Eni Response: The oil spill technical note response from the original Reg(12)1 letter dated 1 July 2024 

Comment 50. Section 1.3.3 is replaced by the applicant's response about loss of diesel inventory from a 

drilling rig. Answers to the Question 25-1st bullet), the Question 51 -1st bullet) and Question 79 - i) and ii) 

are similar to the current question. 

 

c) Please explain why only 4 tonnes of CO2 would be released from a legacy well and 
why this is restricted to this volume? It is noted that Chapter 13 Page 17/34 states 'Any 
material amount of CO2 leakage is therefore considered to be possible in an accident or 
disaster scenario. However, such an event is considered highly unlikely (given the above 
designed-in protection).' What is the volume of an unconstrained leak prior to any 
mitigation and what is the environmental impact of such an accident? Section 3 of the 
Monitoring Plan has listed the most likely leak paths. Please confirm, the probability of a 
leak occurring from any of these locations and the environmental impact that may result.  

 

Eni Response: With regards to the Climate Change Chapter, it is considered that any material amount of 

CO2 leakage is considered to be possible in an accident or disaster scenario. However, such an event is 

considered highly unlikely (given the above designed-in protection). The risk assessment carried out by the 

Applicant for the project identified that there is no significant risk of CO2 leakage from the storage 

complexes, or of harm to the environment or human health. The risk assessment identified and evaluated the 

leak paths via which CO2 can leave the subsurface storage complexes, and included a register itemising 
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each foreseeable leak scenario, its associated risk levels and prevention and mitigation control measures. Of 

all the scenarios considered, loss of containment due to an in-field legacy well providing a leak path was 

judged the highest risk, but even so was judged “unlikely” once the project-specific prevention and mitigation 

measures are taken into account. All other scenarios were considered less likely, being ranked either “rare” 

or “practically non-credible”. The risk assessment took account of the Measurement, Monitoring and 

Verification plan (MMV) that will be implemented during operation. If such leakage was to be considered 

within the assessment, the worst case leakage rate of 4,000 tCO2 (resulting from un-mitigated release from 

one well during abandonment), detailed within the Containment Risk Assessment, would not affect the 

assessments of significance undertaken within the Climate Change Chapter. This is because such release 

forms a negligible proportion of whole life emissions arising from the Proposed Development (less than -

0.01%), and as such does not affect the conclusions of the chapter.  

 

d) What is the maximum pipeline release volume prior to it being shut in, and what are 
the potential environmental consequences should a pipeline release occur?  

Eni Response: Table 38.1 shows the total CO2 mass inventory contained within each of the Offshore CO2 

transportation pipelines that will be used for the Proposed Development. For a pipeline release, the modelling 

and assessments have been based on a full bore release from the PL1030 20” pipeline from PoA to New 

Douglas CCS platform. This would represent the maximum pipeline release volume of 4,643 tonnes across 

the Proposed Development. The assumptions for the worst-case assessment are that pipeline releases are 

detected by instrumentation, and the mass of CO2 released would equal the whole pipeline inventory. If 

undetected immediately by instrumentation, the mass released would be the whole pipeline inventory, plus 

one hour of discharge via the pipeline breach. 

Table 38.1: Offshore Pipelines Total CO2 Mass Inventory 

Pipeline ID Kg/km t/km Length (km) Total Mass (t) 

PL1030 20” to New Douglas 132,650 133 35 4,643 

PL1039 20” to Hamilton Main 132,650 133 12 1,596 

PL1041 14” to Hamilton North 65,000 65 15 975 

PL1035 16” to Lennox 83,779 84 32 2,688 

PL1036a 12” to Lennox 46,087 46 32 1,472 

Pipeline leakage scenarios 

While considered low probability, the accidental leakage of CO2 from pipelines could potentially impact the 

environment. The potential impact of a leak has been assessed in our QRAs against the following points and 

the pipeline release frequencies shown in Table 38.2. 

• The probability of occurrence of the leak and the effectiveness of the planned control measures in place 
which will mitigate the likelihood of such an event and interventions that will be used to prevent or reduce 
the impacts of any leaks; 

• The potential for any leaks to impact the environment; 

• The residual risks remaining after consideration of the preventive measures, mitigations, and 
interventions; and 

• The cumulative risks of leaks in and around the Proposed Development. 

Table 38.2: Offshore pipeline release frequency per km/year (from Open sea, IOGP, 2019; Onshore, 
Vitali et al., 2022) 

Pipeline Small Medium Large Rupture Total 

Offshore >16” 4.51E-05 5.30E-06 1.06E-06 1.59E-06 5.30E-05 

Offshore 12” 4.08E-04 4.80E-05 9.60E-06 1.44E-05 4.80E-04 
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Significant experience in relation to CO2 pipelines has been accrued onshore US, where CO2 pipelines 

number more than 50 and transport approximately 68 Mt per annum of CO2. Incorporation of key 

considerations including pipeline design and route selection minimise risk resulting in no greater risks of leaks 

of CO2 relative to natural gas transport (GCCSI, 2015).  

The maximum volume of CO2 leaked from the pipelines at any time would be the inventory contained within 

the pipelines at the time of the leak. For the PoA to New Douglas Pipeline route that figure is approximately 

4,640 t. A more credible scenario is a smaller leak over several days. This could occur because of corrosion 

or localised impact e.g. anchor dragging.  

Given the limited number of hydrocarbon containing pipeline incidents that have taken place offshore in the 

UKCS238, and the relatively lower number of CO2 pipelines in comparison to hydrocarbon pipelines, even 

fewer incidents have occurred involving CO2 pipelines. Consequently, there are significant uncertainties in the 

failure frequencies quoted. The level of uncertainty increases for large hole sizes and equipment sizes/types 

where few leaks have been recorded. The International Association of Oil and Gas Producers (IOGP) collated 

UKCS offshore hydrocarbon pipeline failure data, as shown in Table 38.2, concluding that steel pipelines of a 

diameter greater than 16” in offshore waters have a failure frequency of 5.3 x 10-5 per km-year (IOGP, 2019). 

Application of the above frequency to the Proposed Development Pipelines is shown in Table 38.3. Vitali et 

al. (2022) report on analysis of incident data relating to onshore CO2 pipelines in the U.S from the Pipeline 

and Hazardous Materials Safety Administration (PHMSA) database of the U.S. Department of Transportation 

between 1986 and 2021. It was concluded that the estimated values for failure rates for CO2 pipelines are in 

the same range as those reported for hydrocarbon pipelines (Vitali et al., 2022). 

Table 38.3: Offshore Pipelines Isolatable Section Release Frequency (per year) 

Pipeline ID Small Medium Large Rupture Total 

PL1030 20” to New Douglas (35km) 2.67E-03 3.79E-04 8.97E-05 1.45E-04 3.28E-03 

PL1039 20” to Hamilton Main (12km) 2.60E-03 4.37E-04 1.17E-04 1.95E-04 3.35E-03 

PL1041 14” to Hamilton North (15) 8.18E-03 1.09E-03 2.48E-04 3.92E-04 9.91E-03 

PL1035 16” to Lennox (32km) - - - - - 

PL1036a 12” to Lennox (32km) 1.51E-02 1.91E-03 4.11E-04 6.37E-04 1.81E-02 

In the remote event of an incident, a leak would be detected via onshore pressure monitoring instrumentation 

and CO2 pumping from onshore would cease. Leakage of the full inventory of the pipelines is unlikely, and 

significant leakage is estimated to be a short-term event of the order of a day. The pressure drop from a small 

hole is not sufficient to be detectable by the planned leak detection system, due to technology limitations. 

Detection of small holes would occur via planned periodic visual inspections as identified through the annual 

asset integrity surveys, which include drop down video (DDV), described in the Monitoring Plan, submitted 

with the Storage Permit application. 

There will be no significant routine venting of CO2 from the offshore pipelines and infrastructure. Any small 

volumes of CO2 vented as part of isolations required on the infrastructure during operational activity (e.g. from 

pig traps and launchers during pipeline inspection) are considered to form de minimis amounts. These are 

therefore excluded from further assessment here but have been included in the GHG calculations for the 

Proposed Development. Any measurable venting of CO2 would be carried out at PoA via the existing vent 

stack but would only occur because of an unplanned event. 

Impact Assessment 

Context 

If CO2 was to leak into the marine environment, the initial fate of the leak would depend on the size and 

duration of the leak and its nature, including the rate of the leakage, and the water depth at which the leak 

occurred. The CO2 dissolution rate depends partly on bubble size, which in turn depends on the geometry of 

the leak opening and on the plume dynamics just above the leak location. The fraction of gas reaching the sea 

surface will also depend on the leak rate. 
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Ultimately, any CO2 that is leaked will enter the global carbon cycle and has the potential to contribute to 

climate change. In context, 110 Mt CO2 is forecast to be injected by the end of injection in 2052, equivalent to 

29% of the net annual UK emissions in 2023 (384 Mt of CO2 equivalent) (ONS, 2024). 

Potential impacts on the environment described within this section are worst case impacts on the water column 

and seabed sediment, given that understanding to date is largely drawn from laboratory studies and a small 

number of release experiments. Actual impacts from the predicted rates of leak from the Proposed 

Development (in the unlikely event of accidental leakage) are therefore expected to be significantly lower and 

probably undetectable against background variation. 

Recent studies that investigated the impacts of CO2 leaks are highlighted in Table 38.4. 

Table 38.4: Key studies investigating the effects of CO2 leaks 

Project Summary References Relevant conclusions 

Quantifying and 
monitoring potential 
ecosystem impacts of 
geological carbon 
storage (QICS) 

2012; Ardmucknish Bay, 
West of Scotland. 

Novel injection of CO2 into 
marine sediments to mimic, 
as realistically as possible, 
leakage at the sea floor 

Watanabe et al., 2015; 

Tait et al., 2015; 

Widdicombe et al., 2015; 

Pratt et al., 2015; 

Kita et al., 2015; 

Phelps et al., 2015. 

Environmental impacts from 
small-scale leaks will be 
minimal and not ecologically 
significant. In the unlikely 
event of larger leaks, impact 
could be locally more 
significant but limited to a few 
kilometres of the leak. 

Strategies for 
Environmental 
Monitoring of Marine 
Carbon Capture and 
Storage (STEMM-CCS) 

2017; Goldeneye site, North 
Sea  

Controlled release of CO2 
beneath surface sediments at 
seabed at 120 m water 
depth. 

de Beer et al., 2021;  

Falcon-Suarez et al., 2021;  

Lichtschlag et al., 2021; 

Small operational leaks of 
CO2 have very limited, 
localised impact on the 
benthic environment and the 
water column. 

CO2 leaks into the water column 

On release into the marine environment, CO2 is less dense than the surrounding water so will rise towards the 

surface, dissolving as they rise (IPCC, 2015). Larger bubbles, moving rapidly and dissolving more slowly, such 

as those associated with medium-large rapid leaks from a pipeline or well rupture, may reach the water surface 

and be released into the atmosphere (Sellami et al., 2015). Smaller bubbles from small, continuous leaks 

associated with small sized pipeline holes would dissolve completely before reaching the surface and are 

unlikely to penetrate more than a few metres from the seabed (Jones et al., 2015). 

The behaviour of CO2 in seawater is complex and dependent on several factors including water depth, 

temperature, and background saturation levels of CO2. When CO2 dissolves into water, it forms carbonic acid, 

which is relatively unstable and dissociates to form bicarbonate and carbonate ions. As the level of bicarbonate 

ions increases, associated with a release of hydrogen ions, the pH of water reduces. The effects of increased 

CO2 levels in seawater may therefore include a decrease in pH (i.e. increase in acidity) and a decrease in the 

availability of carbonate ions (due to their reaction with hydrogen ions). However, because seawater is a 

complex buffering solution, ocean chemistry can be resistant to change (Middelburg et al., 2020). 

CFD modelling of 20” pipeline rupture. 

Computational fluid dynamics (CFD) modelling was carried out to evaluate the loss of containment from the 

CO2 pipelines with the following main objectives: 

• To conduct subsea discharge and dispersion modelling of accidental releases of gas phase CO2 from the 
offshore pipelines; and 

• To conduct atmospheric dispersion modelling of CO2 accidental releases using the subsea discharge 
results on the sea surface and assess the potential impact on environmental receptors. 

The CFD modelling results shown that 90% of the CO2 would reach the sea surface from a full bore rupture 

of the 35km PoA to New Douglas 20” pipeline. This assumes that releases are detected by instrumentation 

and that the mass released is equal to whole pipeline inventory. 
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On reaching the surface, the atmospheric dispersion modelling has demonstrated that the maximum distance 

reached by the 5% CO2 (50,000 ppm) cloud is approximately 2,700 m at 1 m elevation and was observed for 

a FBR (20’’) release under higher wind speed conditions. 

Marine Ecosystems 

Marine ecosystems are particularly tolerant to fluctuations in CO2 concentrations and subsequent short-term 

variations in seawater acidity. Typically, shelf seas will experience variations of an annual range of 0.2- 0.4 pH 

units, with a mean between 8.0 and 8.1 pH units (Thomas et al., 2005; Artioli et al., 2012). Long-term reductions 

in pH approaching or exceeding 1.0 unit can be considered as significantly harmful, while reductions in the 

order of 0.2–0.5 pH units are considered potentially harmful, and reductions of < 0.1 pH units are considered 

unlikely to have an impact (Widdicombe et al.,2013). Short-term (hours to a few days) reductions in pH will be 

much less deleterious to marine biota (Phelps et al., 2015).  

All CO2 leakage events which reach the water column will produce a gradient of pH and other chemical 

changes between the leak location and the periphery of the affected area, with the potential to impact 

ecosystems in the vicinity of the leak. The length of the gradient will depend primarily on the leakage rate but 

will also be influenced by other factors associated with the form of leak and hydrodynamic mixing (Jones et 

al., 2015). A small seep (< 1 t/day) will only have a spatial impact of a few tens of meters radius. A very large 

leak (> 100 t/day), but which is very unlikely to occur, would have a kilometre scale footprint (Phelps et al., 

2015). Both scenarios will have decreasing concentrations away from the point of release. 

The organisms most vulnerable to the effects of acidification are those that rely on a calcified shell such as 

crustaceans. As well as permanent members of the zooplankton such as Calanus species, the plankton 

includes larval forms of many benthic mollusc and crustacean species. While effects of acidification may not 

be lethal, physiological effects may result due to trade-offs between respiration, growth and reproduction 

(Jones et al., 2015). Analysis of a long-term natural volcanic CO2 vent system at ambient seawater 

temperature and without toxic sulphur compounds demonstrated significant alteration in marine community 

structure. However, this change was constrained to a region with a measurable pH change within 

approximately 100 m of the vent (Hall-Spencer et al., 2008) and required a long duration, rather than short-

term exposure to display a change in organisms. 

Recent studies on fish have focussed on responses to ocean acidification where a wide range of behavioural 

effects have been identified (Clements and Hunt, 2015). However, due to the localised nature of the impacts 

in comparison to the large feeding areas and the mobile nature of fish species in the Liverpool Bay 

environment, fish are unlikely to be significantly impacted by temporarily elevated CO2 levels. 

Marine mammal species are also mobile in nature and feed over large areas. If a CO2 leak were to cause 

significant impacts on the marine mammal food chain, potential effects could result on marine mammals. 

However, as shown above, CO2 is estimated to disperse and therefore any impacts are likely to be minor. 

 

e) Please clearly detail any mitigation measures, for example, it is unclear if the pipeline 
can be shut in, in the reverse direction.  

Eni Response: The Applicant can confirm that pipeline emergency shutdown (ESD) valves will be located 

onshore at Point of Ayr (PoA), and on the New Douglas CCS platform to enable the shut-in of PL1030 20” 

pipeline. For the PL1039 20”, PL1041 14”, PL1035 16”, and PL1036a 12” pipelines, ESDs will be located on 

the New Douglas CCS platform, and at each of the three satellite platforms. This means each pipeline can be 

individually shut-in. 

Additionally, surface controlled, subsea safety valves (SCSSVs) will be installed within the Hamilton, Hamilton 

North, and Lennox carbon store (CS) wells to automatically shut-in the flow of a well in the event either surface 

controls fail, or surface equipment becomes damaged. These valves will be qualified to survival temperatures 

of -78.5°C. 

 

Volume 2 - Chapter 6: Physical Processes 
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QUESTION 40: Section 6.7.12. Table 6.8. Reg 12(1) letter dated 1 July 2024 – 
comment 86  

Whilst it is recognised that the Liverpool Bay SPA is designated for birds, any impacts 
due to Suspended Sediment Concentration (SSC) plumes and associated sediment 
deposition during cable laying, sediment disturbance from rig placement or sediment 
deposits related to drilling activities, may have an impact on birds by impacting prey 
availability. Please provide an assessment on these potential affects. The Liverpool Bay 
SPA must be recognised and referred to within section 6.7.12 and included within Table 
6.8. OPRED would refer the applicant to the requirements of the Conservation Objectives 
to consider the attributes relating to the supporting habitats and processes associated 
with the designated feature(s) of the site.  

Eni Response: The Applicant can confirm that within the Marine Biodiversity ES chapter, Ornithology ES 

chapter, and the RIAA, all relevant designated sites have been considered across different ecological receptors 

(i.e. benthic ecology, fish and shellfish, marine mammals, ornithology). The conservation objectives of all 

relevant Designated Sites (including the Liverpool Bay SPA in the ornithology section of the RIAA) have been 

assessed.  

The Applicant recognises that the conservation objectives of the Liverpool Bay SPA consider supporting 

habitats and processes associated with the designated ornithological features of the site. However, the way 

our assessments have been carried out is to consider the impacts on the supporting habitats and processes 

in terms of the way that they affect the ornithological receptor. Therefore, the significance of the effects from 

changes to prey availability for ornithological receptors has been assessed for all relevant qualifying features 

is assessed in the Offshore ES, Chapter 8: Offshore Ornithology, and the RIAA, including for cumulative 

effects with other projects. Within the RIAA, the section where the Liverpool Bay SPA is assessed is Section 

1.9.1.1: Liverpool Bay SPA, which identifies at Table 1.126 all the Conservation Attributes and Targets for the 

Qualifying Features and assesses the potential for adverse effects against each objective and qualifying 

feature in Section 1.9.1, including Table 1.138, which is reproduced in response to Question 8, as Table 8.3. 

That Applicant can confirm, therefore, that within the Marine Biodiversity ES chapter, Ornithology ES chapter, 

and the RIAA, all relevant designated sites have been considered across different ecological receptors (i.e. 

benthic ecology, fish and shellfish, marine mammals, ornithology). The conservation objectives of all relevant 

Designated Sites (including the Liverpool Bay SPA in the ornithology section of the RIAA) have been assessed.  

In relation to the Liverpool Bay SPA included in Table 40.1 below, Volume 3 Appendix P: Habitats Regulations 

Assessment Stage 2 Report to Inform Appropriate Assessment (RIAA) considered the attributes relating to the 

supporting habitats and processes associated with the designated features in line with the conservation 

objectives. Section 1.10.4.1 concluded that the conservation objectives of this site could be undermined for 

little tern as a result of indirect impacts upon prey availability. These impacts were concluded to result in a 

moderate adverse effect upon the integrity of the Liverpool Bay/Bae Lerpwl SPA for little tern conservation 

objective 4 and 5 as a result of activities associated with the Proposed Development. The assessment 

concluded that the conservation objectives of this site could not be undermined for little tern as a result of the 

other impacts (disturbance and displacement from airborne sound and presence of vessels and infrastructure 

and accidental pollution in the surrounding area). The addition of mitigation limiting construction activities 

during the sensitive egg laying and chick rearing period would reduce these adverse effects to negligible and 

therefore no adverse Effect upon the integrity of the Liverpool Bay/Bae Lerpwl SPA. 

For all other features, the assessment concluded that the conservation objectives of this site would not be 

undermined resulting from any impacts. Therefore, it can be concluded that there is no risk of an adverse effect 

on the integrity of the Liverpool Bay/Bae Lerpwl SPA resulting from activities associated with the Proposed 

Development.  

For completeness, the following assessment describes the potential impacts on SSC and deposition resulting 

from activities associated with the Proposed Development which informed the RIAA. 
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Table 40.1: Designated Sites and Relevant Qualifying Interests 

Design
ated 
Site 

Closest Distance to the 
Area of Project Physical 
Work (km) 

Relevant Qualifying Interest 

1. Marine Conservation Zones (MCZs) 

Fylde 
MCZ 

1.80 Qualifying Features: 

• Subtidal sands and subtidal muds that are highly 
productive and evidenced to support an abundance 
of animals such as crustacean, starfish, and bivalve 
species including: nut-shell Nucula nitidosa, razor 
shell Pharus legumen and the white furrow shell 
Abra alba. Flatfish, including sole Solea solea and 
plaice Pleuronectes platessa, in addition to whiting 
Merlangius merlangus are also supported by the 
habitat within the site. 

2. Special Areas of Conservation (SACs), Ramsar Sites and Special Protection Areas (SPAs) 

Liverpo
ol 
Bay/Bae 
Lerpwl 
SPA 
(UK902
0294A) 

0.0 Qualifying Features: 

• Red-throated diver Gavia stellata (non-breeding) 

• Little gull Hydrocoloeus minutus (non-breeding) 

• Common scoter Melanitta nigra (non-breeding) 

• Little tern Sternula albifrons (breeding) 

• Common tern Sterna hirundo (breeding) 

Ribble 
and Alt 
Estuarie
s SPA 
and 
Ramsar 
Site 

6.10 Qualifying Features: 

1. The site consists of extensive areas of sandflats and 
mudflats, as well as large areas of saltmarsh, 
particularly in the Ribble. There are also areas of 
coastal grazing marsh. 

2. The site supports breeding ruff Philomachus pugnax, 
common tern Sterna hirundo and lesser black-
backed gull Larus fuscus graellsii. The site also 
supports wintering Bewick’s swan Cygnus 
columbianus bewickii, whooper swan Cygnus 
cygnus, golden plover Pluvialis apricaria, bar-tailed 
godwit Limosa lapponica, pink-footed goose Anser 
brachyrhynchus, shelduck Tadorna tadorna, wigeon 
Anas penelope, teal Anas crecca, pintail Anas acuta, 
oystercatcher Haematopus ostralegus, grey plover 
Pluvialis squatarola, knot Calidris canutus islandica, 
sanderling Calidris alba, dunlin Calidris alpina alpine, 
black-tailed godwit Limosa limosa islandica, 
redshank Tringa tetanus. The Ribble and Alt 
Estuaries SPA also supports passage populations of 
ringed plover Charadrius hiaticula, sanderling 
Calidris alba, and redshank Tringa tetanus.  

Mersey 
Narrows 
and 
North 
Wirral 
Foresho
re SPA 
and 
Ramsar 
Site 

9.0 Qualifying Features: 

3. The site comprises of intertidal habitats, man-made 
lagoons, and extensive intertidal flats.  

4. The site supports non-breeding bar-tailed godwit, 
little gull Hydrocoloeus minutus, and knot. The site 
also supports breeding common tern and an 
internationally important waterbird assemblage. 

The 
Dee 
Estuary 
SAC, 
Ramsar 

0.0 Qualifying Features: 

5. Mudflats and sandflats not covered by seawater at 
low tide; Salicornia and other animals colonizing 
mud and sand; Atlantic Sea meadows Glauco-
Puccinellietalia maritimae, embryonic shifting dunes, 
shifting dunes along the shoreline, fixed dunes with 
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Design
ated 
Site 

Closest Distance to the 
Area of Project Physical 
Work (km) 

Relevant Qualifying Interest 

Site and 
SPA 

herbaceous vegetation and humid dune slacks, and 
estuaries. 

6. Internationally important populations include 
oystercatcher, knot, curlew Numenius arquata, 
redshank, bar-tailed godwit, black-tailed godwit, grey 
plover and dunlin. 

3. Sites of Scientific Interest (SSSI) (DEFRA, 2023) 

 Dee 
Estuary 
SSSI 

5.0 Qualifying Features: 

7. The Dee Estuary is of special interest for its 
populations of internationally important wintering 
waterfowl Anseriformes sp., term species, intertidal 
mud and sandflats, saltmarsh and transitional 
habitats.  

8. Internationally important populations include 
oystercatcher, knot, curlew, redshank, bar-tailed 
godwit, black-tailed godwit, grey plover and dunlin. 

North 
Wirral 
Foresho
re SSSI 

8.80 Qualifying Features: 

9. Intertidal sand and mudflats and embryonic 
saltmarsh of considerable importance. 

Ribble 
Estuary 
SSSI 

6.80 Qualifying Features: 

10. Extensive intertidal sand-mud flats and areas of 
reclaimed saltmarsh, supporting internationally 
important populations of wildfowl. 

Sefton 
Coast 
SSSI 

6.20 Qualifying Features: 

11. Intertidal mud, sandflats, embryonic shifting dunes, 
mobile dunes, dunes creeping with willow Salix 
arenaria, humid dune slacks, fixed dunes, dune 
grasslands and dune heath. 

12. Assemblages of vascular and non-vascular plants, in 
particular the nationally rare grey hair grass 
Corynephorus canescens, nationally scarce liverwort 
Pentalophyllum ralfsii and nationally rare moss 
Bryum neodamense. 

4. Bathing Water Locations 5. Bathing Water Quality Classification 

Rhyl 2.10 Sufficient 

Ainsdale 6.0 Good 

West Kirby 7.60 Excellent 

Southport 6.40 Good 

 

Seabed Preparation 

Prior to cable installation, seabed preparation activities are required, in the form of a small sandwave clearance 

operation, south of the new Douglas CCS Platform. This operation required the clearance via mass flow 

excavator (MFE) of two stretches of sandwaves, totalling a 115 m in length, 10 m in width, and depth of 3 m, 

mobilising 3,450 m3 over the course of three days. During the operation average suspended sediment levels 

of approximately 100 mg/l are observed, however, concentrations fall rapidly to < 5 mg/l a short distance from 

the discharge site, with only the finer sediments being more widely dispersed. Deposition is highly limited with 

peak values extending into the SPA having values of around 1 mm. Some of the finer material associated with 

the excavation process is resuspended during successive tides, so that sediment may still be suspended a 

day after cessation of excavation activities.  

 



LIVERPOOL BAY CCS LTD | HYNET CO2 TRANSPORTATION AND STORAGE PROJECT  

  

Further Information under Regulation 12(1) 

 
Page 140 

 

Cable Installation 

During the construction phase impacts in relation to increased SSC and subsequent deposition will be 

experienced to a degree within the Liverpool Bay SPA. During the installation of both lengths of the PoA to 

Douglas OP export cabling, the SPA will be directly affected with sediments being mobilised and deposited 

within the receptor. SSC concentrations are raised by as much as 1,000 mg/l in the vicinity of West Hoyle Spit, 

however, reduce rapidly to background levels a short distance from the cable path. The resultant SSC plume 

has the capacity to extend approximately 15 km to the east and west. Deposition can be up to c. 160 mm in 

depth along the trench route itself, but as with SSC rapidly decreases with distance from the source of 

disturbance. 

A larger plume again is seen from the trenching of the Douglas to Lennox Inter-OP cable, which again would 

overlap with the Liverpool Bay SPA, with much of the cable path from c. Hamilton Main to Lennox OP going 

directly through the receptor. Average concentrations can be in excess of 1,000 mg/l in the direct vicinity of 

the cable path, and 10 mg/l at the extent of the plume. Average SSC is limited to <100 mg/l, with peak 

sedimentation values of c. 70 mm, this rapidly drops to c. 3 mm outside of the area of project physical work. 

The Douglas to Hamilton-Main Inter-OP cable plume can be largely characterised by the Douglas to Lennox 

Inter-OP results, with similar quantities of SSC and deposition. The impact on the Liverpool Bay SPA would 

be reduced from that of the PoA to Douglas OP and Douglas to Lennox Inter-OP cables which share more of 

their trench paths with the Liverpool Bay SPA. 

The Douglas to Hamilton North Inter-OP cable plume will differ slightly spatially, extending further to the north 

and reaching the extents of the physical processes study area, in some cases potentially leaving the boundary 

by small distances. Similar average SSC values can be expected, with the greatest again occurring along the 

cable route itself. Again, similar sedimentation values will be very similar to those experienced for the modelled 

cable routes. Again, increased SSC and deposition will occur within Liverpool Bay SPA as a result of the 

operation. 

In all cases, the impact will be intermittent, of short-term duration and highly reversible. The magnitude of the 

impact will therefore be low due to being within background levels and of a temporary nature. The sensitivity 

of the receptors is considered low due to the recoverable nature of the seabed within the Designated Sites. 

The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms. Further 

details are contained in the Offshore ES, Chapter 6, Section 6.11.1. 

Proposed Douglas CCS Platform 

The construction of the Douglas CCS Platform will have a negligible impact with regards to increases in SSCs 

or subsequent deposition due to the method of installation being that of driven piles. The action of driving piles 

compresses sediment and pushes it down or to the side of the driven pile within the seabed. Therefore, a 

negligible quantity of sediment is mobilised into the water column.  

Hamilton Main 

The Hamilton Main hydrocarbon reservoir is to be repurposed into an appropriate CCS facility via the creation 

of two injection wells, the creation of one new monitoring well and one sentinel well. In the case of the injection 

wells, infrastructure will be repurposed via the side-tracking of existing producer wells within the existing site 

of the platform, whereas sentinel wells will be recompleted for additional monitoring. In both cases, no material 

will be mobilised within the marine environment. In the case of the Hamilton Main monitoring well, new 

infrastructure is required, involving the drilling of a new well to the hydrocarbon field on the flanks of the 

reservoir, in an area previously not drilled. This work will mobilise a plume which extends 8 km to the east and 

west, with peak SSC values of c. 360 mg/l constrained to the site itself, and average SSCs of less than a tenth 

of a millimetre across the majority of the plume. Corresponding deposition relates to approximately 50 mm at 

the site itself and average sedimentation of approximately 0.03 mm across the majority of the plume. The 

magnitude of the impact will therefore be low due to being within background levels and of a temporary nature. 

The sensitivity of the receptors is considered low due to the recoverable nature of the seabed within the 

Designated Sites. The effect will, therefore, be of minor adverse significance, which is not significant in EIA 

terms. Further details are contained in the Offshore ES, Chapter 6, Section 6.11.1. 
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Further works will occur in the form of a top-side replacement, in order to convert the facility for CO2 treatment 

and injection, said works will, however, occur above the sea surface and not mobilise any sediment into the 

marine environment. 

Hamilton North 

The Hamilton North hydrocarbon reservoir is to be repurposed into an appropriate CCS facility via the creation 

of two injection wells, the creation of one new monitoring well and one sentinel well. In the case of the injection 

wells, infrastructure will be repurposed via the side-tracking of existing producer wells within the existing site 

of the platform, whereas sentinel wells will be recompleted for additional monitoring. In both cases no material 

will be mobilised within the marine environment. In the case of the Hamilton North monitoring well, new 

infrastructure is required, involving the drilling of a new well to the hydrocarbon field on the flanks of the 

reservoir, in an area previously not drilled. This work will mobilise a plume which extends 8 km to the east and 

west, with peak SSC values of c. 440 mg/l constrained to the site itself, and average SSCs of less than 0.30 

mm across the majority of the plume. Corresponding deposition relates to approximately 60 mm at the site 

itself and average sedimentation of approximately 0.10 mm across the majority of the plume. The magnitude 

of the impact will therefore be low due to being within background levels and of a temporary nature. The 

sensitivity of the receptors is considered low due to the recoverable nature of the seabed within the Designated 

Sites. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms. Further 

details are contained in the Offshore ES, Chapter 6, Section 6.11.1. 

Further works will occur in the form of a top-side replacement, in order to convert the facility for CO2 treatment 

and injection, said works will, however, occur above the sea surface and not mobilise any sediment into the 

marine environment. 

Lennox 

The depleted Lennox hydrocarbon reservoir will be repurposed for use in CCS via the creation of two injector 

wells, one sentinel well, and one monitoring well. In the case of Lennox all the aforementioned wells will be 

completed by repurposing existing infrastructure i.e., recompleting the well, or drilled from the existing platform 

well slots as side-track, in both cases material would be collected and disposed of onshore, therefore not being 

released into the marine environment.  

Therefore, the sediment generated by the installation of the new electrical cable represented the worst-case 

scenario for the creation of suspended sediment from the construction works at the Lennox NUI. This work will 

result in average concentrations are <1,000 mg/l and are greatest in the direct vicinity of the cable path, and 

<10 mg/l at the extent of the physical processes study area. Average sedimentation is limited to <100 mm with 

peak values of c.70 mm, however outside the area of project physical work deposition is limited to negligible 

levels of <3 mm. Sedimentation one day after the cessation of trenching shows that fine sands and 

resuspended sediment settle during slack water. The magnitude of the impact will therefore be low due to 

being within background levels and of a temporary nature. The sensitivity of the receptors is considered low 

due to the recoverable nature of the seabed within the Designated Sites. The effect will, therefore, be of minor 

adverse significance, which is not significant in EIA terms. 

Additionally, the Lennox Offshore Platform will be redeveloped with an updated topside including facilities for 

CO2 treatment and injection, however, all works will take place above the sea surface with no impact upon 

suspended sediments or subsequent deposition. 
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QUESTION 41: Section 6.9. Reg 12(1) letter dated 1 July 2024 – comment 87  

Technical Note Physical Processes Section 1.4 states that “The proposed platform at 
Douglas consists of four legs c. 2 m in diameter at a spacing of 17 m. Given the diminutive 
nature of this structure compared to neighbouring wind turbine structures for which 
published information is available, the impacts on physical processes would be negligible. 
Installation will be undertaken by pile driving with limited potential to mobilise seabed 
sediments and increase SSC.” OPRED requires an assessment of the impacts of the 
project outlined within the ES. Impacts from activities such as the installation of the new 
Douglas installation on the offshore physical processes must be considered in more 
detail.  

Eni Response:  

Proposed Douglas CCS Platform 

As provided for in the Proposed Development, the existing Douglas Offshore Platform is to be decommissioned 

and replaced via the installation of a new Douglas CCS platform, which will receive CO2 from the POA Terminal 

and distribute to the Hamilton Main, Hamilton North, and Lennox wellheads. The Douglas CCS Platform will 

be supported by a four-legged jacket foundation, each leg having a 2 m diameter and spaced approximately 

17.5 m x 17.5 m at the upper level and 20 m x 20 m at its lower level. These four legs will be secured to the 

seabed by up to eight driven piles, with two at each leg. Each pile will be approximately 1.5 m in diameter, 

40.25 m in length, and penetrate the seafloor by around 22 m. The dimensions and form of the new Douglas 

CCS Platform Jacket are displayed in Figure 41.1. 

 

Figure 41.1: Proposed Douglas CCS Platform Jacket Structure 

The construction of the Douglas CCS Platform will have a negligible impact with regards to increases in SSCs 

or subsequent deposition due to the method of installation being that of driven piles. The action of driving piles 

17.5 M 

RISERS 

LANDING 
PLATFORM PILE 

20 M 
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compresses sediment and pushes it down or to the side of the driven pile within the seabed. Therefore, a 

negligible quantity of sediment is mobilised into the water column.  

During the construction phase there is the potential for impacts to arise due to anchors patterns formed by 

construction rigs. Footprint depressions would occur in sandy/loose material as the equipment is installed. On 

removal the depression would be partially infilled by gravity and then, over time, be infilled by the mobile 

seabed sediments which are present in the area. The extent of temporary depressions, following completion 

of operations, would be limited to the immediate area therefore, short term changes to bathymetry would have 

negligible impacts on tidal currents and sediment transport regimes. Monitoring at the Barrow offshore wind 

farm showed depressions were almost entirely infilled 12 months after construction (BOWind, 2008). Although 

the monitoring study was undertaken during the first year of operation of Barrow Offshore Wind Farm (post 

construction monitoring initiated July 2006) it included oceanography, seabed morphology (scour etc.) and 

bathymetry. The wind farm is located in the east Irish Sea near Barrow-in Furness and therefore provides 

relevant, applicable datasets in compliance with regulatory standards. This further supported by seabed 

surveys undertaken in the vicinity of the existing Douglas platform complex, where seabed feature mapping 

identified 40 circular depressions interpreted to be spudcan footprints. Of the 40 features more than 50% are 

less than 0.6 m maximum depth, with only one c. 3 m indicating infilling by underlying sediment transport 

regimes. Given the short timescale of recovery, and the fact that impacts to bathymetry and subsequently 

physical processes such as waves, tides and sediment transport are negligible there would not be significant 

impacts on physical process receptors. 

Given the structure will exist in the water column throughout the project lifespan, acting as an obstacle to the 

flow of water, the structure has the potential to impact upon physical processes such as tides, waves and 

sediment transport. This is, however, mitigated by the diminutive scale of the structure itself, with changes to 

physical processes being of a negligible nature, resulting in no significant effects on physical process receptors 

within the study area.  

This conclusion is supported by previous numerical modelling assessments undertaken within Liverpool Bay, 

namely for the Mona Offshore Wind Project development (Mona Offshore Wind, 2024), which considered the 

impacts associated with the installation of a variety of considerably larger structures, i.e., posing c. 2.5 to >10 

times as large an obstacle in the water column than the new Douglas CCS Platform. The closest foundation 

in scale to the new Douglas CCS Platform modelled within the Mona Offshore Wind Project ES was that of a 

four-legged suction bucket foundation with the following parameters: 

• Four jacket legs with a diameter of 5 m, spaced 48 m apart 

• Suction bucket foundations with a diameter of 16 m 

• Scour protection to a height of 2.5 m extending 20 m from the bucket 

The resulting outputs of the numerical modelling demonstrated the scale of impacts with regards to tidal flows 

and wave climate as a result of the foundation installation. It was found that post-installation one such 

foundation would be expected to alter tidal flows during peak flood by up to c. 2 cm/s (constituting a change of 

less than 2%) within the direct vicinity (50 m) of the structure. This would reduce rapidly with distance from the 

foundation itself, falling a change of 1 cm/s 100 m from the structure. An example of the change in tidal flows 

incurred by the presence of the four-legged suction bucket foundation is presented for the flood tide in 

Figure 41.2. 
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Figure 41.2: Change in tidal flow (post-construction minus baseline) suction bucket foundation – 

flood tide 

Likewise changes to the wave climate post-construction were analysed, in this case for various 30o directional 

sectors and return period storm events. The largest observable change in wave height occurred with waves 

originating from the 090o sector, with a magnitude of change of c. 2% of the baseline wave height, within the 

direct vicinity of the structure (50 m) rapidly falling to around half this value 100 m from the foundation.  

In summary, based on the evidence presented within the Mona Offshore Wind Project ES, it can be concluded 

that no significant changes to the tidal regime or wave climate would occur throughout the lifespan of the new 

Douglas CCS Platform. This is in line with the conclusion of the Mona Offshore Wind Project ES which 

presented that much larger foundations would have a negligible impact on physical processes which would be 

highly limited to the direct vicinity of the structures themselves. 
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QUESTION 42: Section 6.11. Reg 12(1) letter dated 1 July 2024 – comment 89  

It is noted that within Volume 3: Chapter 6 Physical Processes Section 6.11.1 and 
Technical Note Physical Processes Section 1.4, that details relating to the release of drill 
cuttings has been included, however, this infrastructure/activity has been scoped out of 
the assessment. It is noted that the plume extends 8 km to the east and west and that the 
average deposition at the drill site can be up to c.30 mm. Please expand on the 
justification on why this has not been included within the assessment.  

Eni Response: All CO2 injection wells will be drilled from the existing platform well slots as side-track, while 

the sentinel wells will be only recompleted and therefore not require any drilling activity. Waste streams from 

drilling activities via existing producer wells will be collected on vessel and disposed of onshore, without 

releasing material into the marine environment. Therefore, this infrastructure/activity was scoped out of the 

assessment as a pathway does not exist to affect physical processes receptors. 

The Proposed Development does however require the drilling of two monitoring wells at Hamilton North and 

Hamilton Main, as such they have been considered through numerical modelling and subsequent assessment. 

Therefore, this infrastructure/activity was scoped into the assessment. Additional monitoring wells will be 

created via the recompletion of existing wells, with all sediment collected and disposed of onshore, without 

releasing material into the marine environment.  

Therefore, in summary, there are three types of activity: 

• CO2 injection wells drilled from the producer well slots as side-track – drill cuttings collected. 

• Sentinel wells recompleted - no drilling activity. 

• Monitoring wells (Hamilton North and Hamilton Main) – drill cutting release to the marine environment. 

Those drilling activities with a pathway to impact upon physical processes relate to the Hamilton North and 

Hamilton Main monitoring wells alone and have been included in the assessment. 

 

QUESTION 43: Section 6.11. Reg 12(1) letter dated 1 July 2024 – comment 90  

Technical Note Physical Processes Section 1.4 – Table 1-2 Scope of Activities and 
Physical Processes Assessment. It is noted that this table scopes out a number of 
development activities, including the installation of a new Douglas CCS platform and 
repurposing and installation of new sections of pipelines. Given the nature and status of 
the project, OPRED would not consider the installation of a new platform or the installation 
of new pipeline sections to be insignificant enough to be scoped out of the assessment. 
The ES does not provide enough detail on how pipelines will be repurposed and whether 
this will require any physical intervention, it is therefore unclear if this can be scoped out 
of the assessment. Please provide further information of the impacts from activities such 
as the installation of the new Douglas installation on the offshore physical processes.  

Eni Response:  

Drilling of wells 

Those drilling activities with a pathway to impact upon physical processes relate to the Hamilton North and 

Hamilton Main monitoring wells alone and have been included in the assessment. 

To summarise there are three types of activity: 

• CO2 injection wells drilled from the producer well slots as side-track – drill cuttings collected  

• Sentinel wells recompleted - no drilling activity 

• Monitoring wells (Hamilton North and Hamilton Main) – drill cutting release to the marine environment 

Further information is provided in response to Question 3, and Question 42 above. 
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Installation of new Douglas Platform 

The potential impacts arising from the installation of the new Douglas installation are detailed in the response 

to Question 41. This includes both construction phase and post-construction impacts. 

Repurposing and installation of new sections of pipeline 

Repurposing of the consists of several activities including installation of new topsides, installation of sections 

of pipeline to connect the new Douglas CCS platform, connection of injection, sentinel and monitoring wells 

(discussed above) and finally commissioning of the existing subsea natural gas pipelines for their change of 

use from hydrocarbon to CO2 service. In terms of activities which may impact on physical processes, existing 

pipelines to be re-utilized for gas phase have been assessed to suit the CO2 injection. There are no additional 

modifications needed for the purpose of transporting CO2 other than rerouting the short pipeline sections to 

tie-in to the new Douglas CCS platform.  

Much of the existing pipeline infrastructure will be repurposed to transport CO2, the end sections of each 

pipeline at Douglas would be rerouted to the new Douglas CCS platform which is located at a water depth of 

26.5 m CD. The largest diameter pipe to be rerouted is 20” (i.e. maximum of c. 2% water depth) and if external 

protection is required this would comprise concrete mattressing with a height of 0.3 m. The total maximum 

obstruction within the water column is c. 3%. The presence of infrastructure would therefore not lead to notable 

changes in the local tidal regime, wave climate or sediment transport regime. New sections of pipeline will be 

laid on the seabed and there will not be mobilisation of seabed sediment by trenching activities or the sediment 

plumes and increases in SSC associated with this activity. 

Topside installation does not affect physical processes as works are located above MHWS outside the physical 

processes study area with no pathway to affects. Repurposing existing buried infrastructure does not affect 

physical processes as it will occur within the pipeline and will not require any physical intervention. 

Microseismic and Ground Deformation Monitoring 

As part of the Proposed Development a Measurement, Monitoring and Verification Programme (MMV) will be 

undertaken. The MMV programme will be applied for the 25-year life cycle of the Proposed Development, and 

throughout the post-closure phase, which is currently anticipated for a further 20 years. Regular environmental 

monitoring will include collecting environmental data from the seabed, the water column, and the atmosphere. 

Seabed surveys will include Microseismic and Ground Deformation Monitoring using a hydrophone mounted 

in a frame on the seabed in the vicinity of each of the four platforms with telemetry collected topside.  

Four monitoring stations will be installed on the seabed c. 15 m from the corresponding platform and will remain 

in place for the duration on the MMV. Each station is c. 3 m by 2.5 m in plan, < 1 m in height and powered with 

a 12 mm cable connected to the adjacent platform.  

In terms of impacts on physical processes, during installation there is anticipated to be small increase in SSC 

due to seabed preparation and placement of the unit. However, due to the diminutive size of the unit this has 

very limited potential for impacts on physical processes. Similarly, due to the limited height with respect to the 

water depth, where Lennox being the shallowest platform is located in an average of over 10 m of water, this 

would not give rise to impacts on wave climate or tidal flows.  

The construction works are of very limited nature both in duration and extent and as such, if in the unlikely 

event they were to occur at the same time as releases from the drilling of Hamilton North and Hamilton Main 

monitoring wells the cumulative impacts would be negligible. 
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QUESTION 44: Section 6.11.2. Reg12(1) letter dated 1 July 2024 – comment 94  

The provision of information regarding an assessment that supports the statement that 
the seabed will accommodate cable burial to the required depth is welcomed, however, 
limited information on the overall impact of cable protection has been provided. It is 
recognised that details of the anticipated volumes of protection are provided in Chapter 
3, however, the assessment of these in Chapter 6 appears to be limited. Please provide 
details of the extent of the impacts which should also be put into context with any 
protected sites.  

Eni Response: The Applicant can confirm that It is provided for in the Proposed Development that cable 

protection be implemented where necessary, namely on the final approaches between cable routes and the 

new Douglas CCS Platform, and at the crossings of existing pipelines and cables. The material quantities for 

the cable protection are given in Table 44.1 below. 

Table 44.1: Design Envelope: material quantities for protection of electrical cables 

Cable/Crossing 
ID 

Protection 
Type 

Number Dimensions (m) Weight (kg) Total Weight (kg) 

POA to New 
Douglas Cable 1 

Concrete 
Mattress 

35 6 x 3 x 0.3 9,800 343,000 

POA to New 
Douglas Cable 2 

Concrete 
Mattress 

35 6 x 3 x 0.3 9,800 343,000 

New Douglas to 
Hamilton North 

Concrete 
Mattress 

50 6 x 3 x 0.3 9,800 490,000 

Rock - 1,000 
12,000 – 16,000 per 
linear metre 

12,000,000 – 16,000,000 

New Douglas to 
Hamilton Main 

Concrete 
Mattress 

100 6 x 3 x 0.3 9,800 980,000 

New Douglas to 
Lennox 

Concrete 
Mattress 

60 6 x 3 x 0.3 9,800 588,000 

Rock -  
12,000 – 16,000 per 
linear metre 

12,000,000 – 16,000,000 

POA to New 
Douglas Cable 1, 
10x crossings 

Concrete 
Mattress 

64 6 x 3 x 0.3 9,800 686,000 

Rock - 1,000 
12,000 – 16,000 per 
linear metre 

12,000,000 – 16,000,000 

POA to New 
Douglas Cable 2, 
10x crossings 

Concrete 
Mattress 

64 6 x 3 x 0.3 9,800 686,000 

Rock - 1,000 
12,000 – 16,000 per 
linear metre 

12,000,000 – 16,000,000 

In the case of cable crossings, Table  (see also Table 3.8) outlines all the cable crossings that are along the 

Point of Ayr to Douglas platform cable. The cable crossings for the inter-platform cables to the three satellite 

platforms are either within the 500 m clearance zone of the New Douglas platform, and/or cross Eni 

infrastructure. All are in water depth in excess of 25 m. Table  gives the water depths, and water depths above 

berm height. This shows that for crossings PoAX 1 (Burbo Bank OWF), PoAX 2 & 3 (North Hoyle OWF), and 

PoAX 4 & 5 (Gwynt y Môr OWF) there will be a reduction in clearance above the berm 0.8 m in height, as the 

water in these locations is very shallow; 5 m, 7 m, and 12 m respectively. The revised project description has 

determined that only one cable will now be installed, so only three export cable crossings (PoAX 1, 2, & 4) will 

be required within limited water depths where the restriction of 5% water depth reduction to cable protection 

height cannot be met throughout the tidal cycle. 
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Table 44.2: Design Envelope: Third party cable crossings 

Crossing 
ID 

Third-party owner 
UTM 

Easting 
(m) 

UTM 
Northing 

(m) 

Water 
depth (m) 

Water 
above 

berm (m) 

Berm 
height (m 

PoAX-1 Ørsted Burbo Bank wind farm 470974.84 5916002.39 5 4.2 0.8 

PoAX-2 Greencoat UK Wind North 
Hoyle wind farm 

468795.03 5916535.10 7 6.2 0.8 

PoAX-3 468776.17 5916536.68 7 6.2 0.8 

PoAX-4 
Gwynt y Môr OFTO, Gwynt y 

Môr wind farm 

461904.20 5917763.30 12 11.2 0.8 

PoAX-5 461875.07 5917817.57 12 11.2 0.8 

PoAX-6 461713.35 5924702.50 20 19.2 0.8 

PoAX-7 National Grid/Scottish Power, 
Western Link HVDC cable 

461713.35 5930787.10 30 29.2 0.8 

PoAX-8 461713.35 5930818.38 30 29.2 0.8 

 

In such cases the design of the cable crossing reduces the potential impacts of physical processes by the use 

of layered protection which gradually changes in height, as illustrated in Figure  and Figure . Each layer of 

the modular post lay concrete mattress is 0.3 m in height. At the approach to the crossing, there will be a single 

layer of mattressing which then overlays the cable as it emerges from the bed and is surface laid. The cable 

will then be laid over a single layer of mattressing placed on the bed at the crossing point. This is then covered 

with either a single layer of mattressing, or rock.  

For crossings PoAX-1, and PoAX-2 the concrete mattress protection as shown in Figure , the distance of the 

touchdown points either side of the crossing is circa 5 m. Therefore the 0.8 m berm height occurs for a limited 

distance <10 m and for most of the crossing the obstruction on the bed is between 0.3 m and 0.5 m in height 

(i.e. a small proportion of each shallow water crossing exceeds 5% of the water depth). The rock protection for 

PoAX-4 shown in Figure  the 0.8 m berm height will occur over its full length of up to 200 m. Therefore, only 

crossings PoAX-1, PoAX-2, and PoAX-4 will be within very shallow water and will form a gradual reduction in 

water depth, lowering the potential impacts of physical processes.  

 

Figure 44.1: Typical Schematic Layout of Concrete Mattress Protection at Cable Crossing 

 

 

Figure 44.2: Typical Schematic Layout of Rock Berm Protection at Cable Crossing 
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It should also be noted that where an impact does arise from the presence of cable protection it will be highly 

localised, as can be supported through the modelling undertaken by Mona Offshore Wind Project, (Mona 

Offshore Wind Limited, 2024). The results of which showed that where cable protection was employed, impacts 

to the wave climate were only observed where the protection height equated to 15% or more of the water 

depth, when this criterion was exceeded, then changes to wave climate were still limited to 0.5 to 1%. Impacts 

to tidal currents were shown to occur when cable protection was perpendicular to the orientation of tidal flow, 

however, changes were highly localised, with increases in current speed of 1% around the structure itself, 

these impacts were only present within 500 m of the structures.  

In the case of the ENI project, some small change may be observed in wave climate due to the presence of 

the cable crossing with PoAX-1 with the Burbo Bank OWF, located at a depth of 5 m (16% of the water depth) 

however it should be understood that as a majority of the cable protection itself is generally below the 0.8 m 

berm height, instead between 0.3 m and 0.5 m, the impacts is likely to be further minimised. Furthermore, this 

crossing is located at too great a distance from any designated receptors to impact upon the physical 

processes within them. No other crossings will impact designated sites, as evidenced by the fact they are both 

in deeper water and situated further away from the receptors. 

References 

• Mona Offshore Wind Limited (2024) Mona Offshore Wind Project. Environmental Statement Volume 

6, Annex 1.1: Physical processes technical report. Available: https://www.morganandmona.com/en/. 

 

QUESTION 45: Section 6.11.2.2. Reg12(1) letter dated 1 July 2024 – comment 96  

Please confirm if Liverpool Bay CCS Limited has any plans for contingency deposits 
should any cables become exposed during the operation and maintenance phase.  

Eni Response: In the ES Project Description in Chapter 3, at 3.5.1.4 it states: "From experience of existing 

operations, reburial of up to 500 m of cable in one event every 5-10 years is anticipated. It is anticipated that 

the external cable protection at existing cable crossings is unlikely to require maintenance, as the rock and 

concrete mattresses are expected to remain in place. Maintenance or repairs are only anticipated should the 

cable protection be impacted by either fishing activity, or anchor snagging. Any movement of the rock and 

mattresses from these external interventions would be identified through the annual asset integrity surveys, 

and the necessary repairs carried out accordingly. These repairs would be carried out within the maximum 

design envelope described for the cable crossings external protection in Table 3.7."  

For the Physical processes assessment, the MDS for the Operation and Maintenance Phase has assessed: 

• PoA Terminal to Douglas OP: The repair/ replacement and/or reburial of damaged or exposed cable 

sections/whole cable will may be required over the proposed development lifetime, to occur as required 

from inspection. 

• Inter-OP cables: The repair/ replacement and/or reburial of damaged or exposed cable sections/ whole 

cable will may be required over the proposed development lifetime, to occur as required from inspection.  

The assessment has even included the cumulative effects with the Burbo Bank wind farm cable reburial. 

The Marine Biodiversity assessment has also included within the MDS for the Operation and Maintenance 

Phase: 

• "The MDS for this impact includes the use of jack-up vessels for maintenance of offshore infrastructure 

and cable repair and reburial. Reburial of up to 500 m of cable every 5 to 10 years in anticipated (assuming 

15 m width of seabed disturbance)". 

The assessment of the cable reburial during the Operation and Maintenance Phase was based on the 

following: 

Up to 72,000 m2 of subtidal habitat loss due to: 

http://6.11.2.2/
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• Footprints of jack-up vessels for routine maintenance works. Up to 15 events per year over the 25-year 

lifecycle of the Proposed Development, resulting in a total value of 34,500 m2 over the lifecycle.   

• Up to 37,500 m2 due to the reburial of up to 500 m of cable every 5 to 10 years, over the 25-year lifecycle. 

Only a smaller portion of this (7,500 m2 will occur at any one time).   

 

QUESTION 46: Section 6.12.1. - Table 6.16. Reg 12(1) letter dated 1 July 2024 – 
comment 100  

Table 6.10 and Impacts Scoped Out of the Assessment for Physical Processes and 
Technical Note Physical Processes Section 1.4 – Table 1-2 Scope of Activities and 
Physical Processes Assessment.  

The effect of each operation at each installation and for each pipeline must be assessed; 
only a general assessment for the complete work has been included. The sensitivity at 
each site varies and therefore the activities will have different impacts.  

Eni Response: Information relating to drilling activities is provided in response to Question 42 whilst 

repurposing and installation of new sections of pipeline are discussed in response to Question 43. 

 

It is also noted that the tables scope out a number of development activities, including the 
installation of a new Douglas CCS platform and repurposing and installation of new 
sections of pipelines. Given the nature and status of the project, OPRED would not 
consider the installation of a new platform or installation of new pipeline sections to be 
insignificant enough to be scoped out of the assessment. The ES does not provide 
adequate detail on how pipelines will be repurposed and whether this will require any 
physical intervention. It is therefore unclear if this can be scoped out of the assessment. 
As has been requested in Comment 90 please provide further information of the impacts 
from activities such as the installation of the new Douglas installation on the offshore 
physical processes.  

Eni Response: Further information relating to the impacts of the different phases of the project to each site 

is provided in response to Question 40 with regard to activities at each site and Question 41 which provides 

information relating to potential impacts arising from installation of the new Douglas installation. 

 

Please provide further details of where the relevant information is held in Appendix F: 
Cumulative Effects Assessment relating to the screening exercise.  

Eni Response:  

CEA Screening Exercise 

Once the CEA long list was collated, all the included projects, plans and activities were then individually 

screened with specific references to each topic. This screening was carried out based on the level of detail 

available (tier) and data confidence, as well as the potential for interactions with the Proposed Development 

on a conceptual, physical and temporal basis. Those that were screened in were then carried forward into the 

CEA undertaken in the relevant topic chapters of the Environmental Statement. 

The screening criteria used to scope in or out additional projects/developments with relevance to physical 

processes is displayed in Table 46.1, the results of the screening process are displayed in Table 46.2 below. 

 
  



LIVERPOOL BAY CCS LTD | HYNET CO2 TRANSPORTATION AND STORAGE PROJECT  

  

Further Information under Regulation 12(1) 

 
Page 151 

 

Please confirm if all the activities associated with infrastructure and geological surveys 
have been included within the assessment.  

Eni Response:  

Survey Impact 

As part of the Proposed Development a Measurement, Monitoring and Verification Programme (MMV) will be 

undertaken. The MMV programme will be applied for the 25-year life cycle of the Proposed Development, and 

throughout the post-closure phase, which is currently anticipated for a further 20 years. Regular environmental 

monitoring will include collecting environmental data from the seabed, the water column, and the atmosphere.  

Seabed surveys will include Microseismic and Ground Deformation Monitoring using a hydrophone mounted 

in a frame on the seabed in the vicinity of each of the four platforms with telemetry collected topside. Further 

information is provided in the response to Question 43. Once these monitoring stations are installed the nature 

of geophysical surveys to be carried out is not invasive, with no pathway to mobilise sediments within the 

marine environment, lead to deposition, or affect seabed morphology and coastal processes.  

All infrastructure and activities associated with the Proposed Development which are likely to impact the 

physical processes receptors have been considered within the assessment presented in the ES Chapter 6: 

Physical Processes.  The nature of geophysical surveys to be carried out is not invasive, with no pathway to 

mobilise sediments within the marine environment, lead to deposition, or affect seabed morphology and coastal 

processes.  

All infrastructure and activities associated with the Proposed Development which are likely to impact the 

physical processes receptors have been considered within the assessment presented in the ES Chapter 6: 

Physical Processes.   

Table 46.1: Screening Criteria 

 Included as part of the topic baseline and hence not considered within the 

cumulative impact assessment. 

 Part of the baseline but has an ongoing impact and is therefore considered 

relevant to the cumulative impact assessment: Screened into assessment. 

 Potential cumulative impact exists: Screened into assessment. 

 No conceptual or physical effect-receptor pathway: Screened out of 

assessment. 

 Low data confidence: Screened out of assessment. 

 No temporal overlap: Screened out of assessment. 

 Project has been withdrawn from development or operation 
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Table 46.2: Screening outcomes 
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QUESTION 50: Section 7.9.1 – Table 7.23. Reg12(1) letter dated 1 July 2024 – 
comment 115  

Three Monitoring Plans (MP's) have been included, however please confirm that all the 
MPs reflect similar information relating to the monitoring of wells. Please provide the 
following information:  

Eni Response: The wells monitoring strategy and technologies are the same for all the three storage sites. 
The three documents differ only in the name of the wells which are obviously different for each store. 

 

Please clarify if the monitoring plan will identify leaks at high-risk locations as listed in 
Section 3, such as fault and fracture locations and how will a leak from this high-risk 
location be identified?  

Eni Response: A surveillance plan has been prepared and described targeting different areas (i.e., 
Geological, wells, injectivity/capacity and other) with multiple technologies to guarantee the redundancy 
required in the regulations (Figure 50-1). Results of the monitoring campaign will be evaluated to highlight 
possible model conformance issues and to detect significant irregularities, as reported in Figure 19-1 
above. 

The following prevention/mitigation measures have been identified in the Containment Risk Assessment 
as required features of the monitoring strategy to detect and reduce all the associated risk including the 
fault and fracture locations: 

• Subsurface monitoring (e.g., seismic, ground deformation, microseismic). 

• Pressure and Temperature at bottomhole, wellhead, annulus and pipeline. 

• Injection rate. 

• Downhole wellbore monitoring (e.g., PLT/SNL, PNL, calliper…). 

• Environmental monitoring. 

• CO2 quality at collection points. 

• Platform CO2 detection system. 

An example of the risk register included in the Containment Risk Assessment (CRA) on fault -fracture is 
provided in Figure 50-3 

An example of the risk register included in the Containment Risk Assessment (CRA) on fault -fracture is 
provided in Figure 50-3.
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Figure 50-1 Range of different technologies for regular monitoring. Frequencies will be regularly updated, based on new information from store 
monitoring results and upon formal approval from relevant authorities. Full line represents continuous acquisition. 
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Figure 50-2 below provides a map of surveillance actions divided by risk categories as reported in the Containment Risk Assessment. Risk scenarios 
identification numbers are reported in the square brackets and are all included in “Annex A” in the containment Risk Assessment.   

 

 

Figure 50-2 Surveillance Actions as highlighted in the Containment Risk Assessment document.  
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Figure 50-3; example extract of risk register - Faults / fractures Faults bound the field to the east and west (dip closure to the north and south) 
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An outline is reported below to directly link the monitoring actions to the specific threat: the main item is the 
threat (top events of the bowtie analysis) while second-level items report different controls (i.e.,surveillance 
actions). These risk and monitoring actions are identified in the Containment Risk Assessment: 

• Vertical Flow through Primary Seal 
▪ Geophysical monitoring during injection to verify that CO2 plume size is under control. 
▪ Downhole monitoring of pressure, temperature, acoustics and seismicity 
▪ Environmental monitoring 

• CO2 leaves storage site vertically – via fault 
▪ Geophysical monitoring during injection to verify that CO2 plume size is under control 
▪ Downhole monitoring of pressure, temperature, acoustics and seismicity 
▪ Environmental monitoring 

• Lateral Migration of CO2 
▪ Geophysical monitoring during injection to verify that CO2 plume size is under control and 
▪ the extent of CO2 migration 
▪ Downhole monitoring of pressure, temperature, acoustics and seismicity 

• CO2 leaves storage site via injection Wells 
▪ Downhole and surface pressure/temperature gauges in Annulus 
▪ Downhole pressure monitoring: release through plug would enter casing and be detected. 
▪ by pressure monitoring 
▪ Differential annulus pressure monitoring will identify release from injection tubing 
▪ Downhole distributed temperature sensors throughout the wellbore will detect 
▪ temperature drop, which may indicate hydrate formation. 
▪ Pressure monitoring of annulus may identify geomechanical effects on wellbore. 
▪ 4D seismic monitoring indicates geomechanical changes during injection. 
▪ Environmental monitoring 

• P&A wells and legacy wells: 
▪ Environmental monitoring 

A conceptual sketch is presented in the Figure 50-4 below, providing an overview of the different leakage 
paths related to well and geological scenarios.  

 

Figure 50-4 Conceptual sketch showing potential risk paths related to well and geological scenarios 

All detailed risks, mitigations measures, monitoring activities and corrective actions are included in the Risk 
Register of the Containment Risk Assessment to which the Monitoring Plan, Corrective Measures Plan and 
Provisional Post Closure Plan are strictly related and connected. 

 

The current monitoring plan only covers EIA baseline survey locations and assets 
including wells. Ref - S5.4.3 Environmental Monitoring Sampling Details. What type of 
legacy well(s) will be selected to detect leaks in terms of highest risk from the list of risks 
identified in Section 3 of the MP?  
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Eni Response: The Containment Risk Assessment summarised the monitoring activities based on the 
classification of the wells coming from the screening: 

• Wells Screened Out, No Need for Detailed Analysis for wells that are off complex, reservoir interval 
is present at location but reservoir is not pressure connected and wells are outside area of CO2 
pressure migration. 

• Wells analysed in more detail because wells are on complex, reservoir interval is present at 
location, reservoir is pressure connected; and wells are inside area of CO2/pressure migration. 

• Wells analysed in more detail because wells are off complex; but reservoir interval is present at 
location; reservoir is pressure connected; and wells are inside area of CO2/pressure leakage. 

In summary the following monitoring activities are planned for the legacy E&A (Exploration & Appraisal) 
and suspended wells: 

• On-Complex legacy wells that have already been abandoned. These wells will be subject to annual 
surveying for asset integrity purposes once CO2 injection starts. Additional environmental 
monitoring may be carried out if triggered by an event. 

• Off-Complex legacy wells that have already been abandoned. These wells are subject only to 
additional environmental monitoring if triggered by an event. 

 

In Table 7: Additional techniques for Triggered Environmental Monitoring. Please 
demonstrate that a 5 yearly interval is sufficient to identify potential leak risks during early 
injection.  

Eni Response: The pre-injection, injection, and post-closure phases will all involve routine environmental 
monitoring (REM), conducted at the intervals specified in the Monitoring Schedule found in Tables 50-5 
and 50-6. The 2025 REM will replicate the 2022 environmental survey data, which will focus on species 
assemblage and community structure, habitat classification, sediment contamination and particle size 
analysis, and the presence of species and habitats of conservation importance.  

According to the Monitoring Schedule, during the injection phase, the pre-injection REM will be repeated at 
a frequency that corresponds with the 3D/4D seismic acquisition. This is to monitor long-term changes in 
the marine environment. 

However the annual Asset Integrity Monitoring (AIM) will, at times, coincide with the REM using the Drop 
Down Video and photographic stills (DDV), to detect any bubbles and sample the water column. Should 
any anomalies detected during AIM, REM, or any other monitoring, an ROV will be deployed with multiple 
sensors/probes at well injection sites, or potential leak sites, to measure: Pressure, Temperature, 
Conductivity/salinity, pH, Depth, Dissolved oxygen, nitrate, phosphate; water current; and acoustic data, 
which will be compared to the baseline data for analysis and work on any remedial action that needs to be 
implemented. 

Annual AIM inspections do, in fact, include environmental surveys, and the REM will assist us in verifying 
and identifying any changes to the baseline environment from the data that has been obtained. 
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Figure 50-5- Summary schedule for the baseline acquisition 
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Figure 50-6- Summary schedule for monitoring acquisition in the Injection Phase
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• It is noted that only platform and well locations have been identified 
for environmental monitoring which does not align with other 
potential risk locations. Please clarify why leaks from locations such 
as fracture zones are not part of the monitoring plan.  

Eni Response: The coverage area of the monitoring plan of the 3 stores is reported in Figure 2-1 above 
highlighting wells, areal, facilities and Regular Environmental Monitoring (ERM) coverage area. 

 

• Please clarify how any bubbles detected will be classified as being a 
potential leak.  

Eni Response: It depends on “bubbling” source, e.g well, natural gas seepage paired with geomorphology 
that could indicate vertical pathways – pockmarks and fault lines, however, the Corrective Measure Plan 
identifies and describes 20 scenarios as possible outcomes of regular monitoring including 7 leakage scenarios 
and 13 significant irregularities scenarios with the objective to provide information regarding the management 
of these situations. As example, please refer to scenario L-4 below. 

 

Scenario # L-4 

Objective / Key Barrier Well Integrity – Mechanical issue 

Results from standard surveillance Well monitoring results (Well integrity logs, PNL, PLT, SNL, VSP, environmental 
surveys) show CO2 outside the complex through  well, for injection wells N1-ST1 
and N3-ST3, monitoring 110/13-N4 and sentinel 110/13-N2 

Threat CO2 leaves the storage complex via wells 

CRA Risk Register 1.8, 5.2, 5.3, 5.4, 5.5, 5.9 and 5.10 

Expected Leak rate Seep -Minor – Moderate - Major 

Corrective Strategy a) (O5) Shut-in the well (for CO2 injectors) 

b) (T6) Estimate severity of CO2 leakage in well 

c) (M2) Evaluate if contingent well monitoring is required 

d) (T4) Design remedial job  

e) (O6) Implement remedial job 

f) (O9) Relief well 

g) (O11) well abandonment 

h) (O10) new injection well 

Corrective Action Type Mitigation 

Monitoring Methods to verify 
Corrective Actions Success 

Well integrity Test 

 

• Please clarify that proposals outlined in the monitoring table are 
inclusive of ROV surveys and legacy well buoys. It is also unclear 
what proposed monitoring would inform a change in well injection 
and management of well integrity. please clarify.  

Eni Response: Annual drop-down video survey as part of asset integrity monitoring through Asset Integrity 
Management System (AIMS) will be performed on the legacy wells (no buoys are expected or mentioned in 
the monitoring plan or CRA). All the corrective measures are described and included in the Corrective Measure 
Plan. Please refer to scenario L-6 below as an example. 
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Scenario # L-6 

Objective / Key Barrier Storage Complex Integrity – Geological issue or mechanical issue for legacy 
wells 

Results from standard surveillance Induced CO2 Leakage and/or anomalous results from legacy wells (110/13-5) 
surveillance, REM   

Threat CO2 leaves the storage complex 

CRA Risk Register 5.6, 5.7, 5.8 and 5.13 

Expected Leak rate Seep - Minor 

Corrective Strategy a) (O2) Modification of operational strategy / injection pattern or rates to mitigate 
consequences 

b) (T7) Estimate severity of CO2 leakage in reservoir 

c) (M3) and (M4) evaluate if additional dedicated monitoring is required 

d) (T4) Design remedial job  

e) (O6) Implement remedial job 

f) (O9) Relief well 

g) (T8) If job fails, identify and develop a mitigation plan to account for major 
project changes 

Corrective Action Type Mitigation 

Monitoring Methods to verify Corrective 
Actions Success 

Optimized Geophysical monitoring + ROV 

 
• In Table 2 Surveillance Actions (as highlighted in the Containment Risk 

Assessment Document T&S system risk in the MP), please clarify what is 
planned post closure of the wells. Furthermore, please clarify why monitoring 
and sentinel wells are not considered as a leak risk.  

Eni Response: All the post closure activities are included in Provisional Post Closure Plan. In general, the 

wells not selected for post-closure monitoring will be abandoned in the first months of the post-closure 

period. The final abandonment procedure of all wells will be developed in discussion with OPRED and 

NSTA. 

The table 2 confirms that leaks through wells (injection, monitoring, sentinel and legacy) are considered as 
risks, please see the 3rd column, "Risk categories WELLS". 

 

QUESTION 51: Section 7.9.2. Reg 12(1) letter dated 1 July 2024 – comment 116  

It is acknowledged that accidental pollution has been scoped in for benthic ecology and 
has been scoped out for other receptors on the basis of the approach taken for other 
offshore projects such as wind farms. The construction and maintenance phase of the 
project includes the drilling of new wells, side- tracking existing oil and gas wells, 
repurposing of oil and gas pipelines, removal and replacement of installations topsides 
all of which are considered to present a potential pollution risk. Whilst it is understood that 
the risks from vessels may be comparable to those of wind farm developments which 
regard to other activities presented within the ES, it is not deemed to be acceptable to 
compare the two industries. Liverpool Bay CCS Limited are requested to scope in Fish 
and Shellfish and marine mammals as a minimum and provide further information on the 
following which has also been requested as part of Comment 50 and Comment 79 from 
the 1st July 2024 Reg12(1) letter:  



LIVERPOOL BAY CCS LTD | HYNET CO2 TRANSPORTATION AND STORAGE PROJECT  

  

Further Information under Regulation 12(1) 

 Page 165 

 

• the environmental impact of a diesel release i.e. accident/ disaster assessment under 
EIA. Currently only has spill modelling results.  
 

Eni Response: The oil spill technical note response from the original Reg(12)1 letter dated 1 July 2024 

Comment 50. Section 1.3.3 is replaced by the applicant's response about loss of diesel inventory from 

a drilling rig. Answers to the question above 25-1st bullet), the question 38-b) and 79 - i) and ii) are similar 

to the current question 

 

• why only 4 tonnes of CO2 would be released from a legacy well - what restricts it to the 
that volume exactly? It is noted that Chapter 13 Page 17/34 states 'Any material 
amount of CO2 leakage is therefore considered to be possible in an accident or disaster 
scenario. However, such an event is considered highly unlikely (given the above 
designed-in protection).'  We need to know the volume of an unconstrained leak prior 
to any mitigation. What is the environmental impact of such an accident? S3 of the 
Monitoring Plan lists leak paths but there is no probability or impact assessment from 
one of these paths.  
 

Eni Response: Answers are provided in Question 25 comment 50 (2nd and 3rd bullets) and 

Questions 38-a) and 38-d) above. 

 

• Please confirm what the leakage rate of 4,000 tonnes of CO2 for well abandonment is 
referring to. Is this per well or for all wells (including sentinel and monitoring wells).  
 

Eni Response: Answers are provided in Question 25 comment 50 (2nd and 3rd bullets) and  

Questions 38-a) and 38-d) above. 

   

what is the maximum pipeline release volume prior to it being shut in? It is assumed 
that this would be shut in?  

Eni Response: Table 51.1 shows the total CO2 mass inventory contained within each of the Offshore 

CO2 transportation pipelines that will be used for the Proposed Development. For a pipeline release, the 

modelling and assessments have been based on a full bore release from the PL1030 20” pipeline from 

PoA to New Douglas CCS platform. This would represent the maximum pipeline release volume of 4,643 

tonnes across the Proposed Development. The assumptions for the worst-case assessment are that 

pipeline releases are detected by instrumentation, and the mass of CO2 released would equal the whole 

pipeline inventory. If undetected immediately by instrumentation, the mass released would be the whole 

pipeline inventory, plus one hour of discharge via the pipeline breach. 

Table 51.1: Offshore Pipelines Total CO2 Mass Inventory 

Pipeline ID Kg/km t/km Length (km) Total Mass (t) 

PL1030 20” to New Douglas 132,650 133 35 4,643 

PL1039 20” to Hamilton 
Main 

132,650 133 12 1,596 

PL1041 14” to Hamilton 
North 

65,000 65 15 975 

PL1035 16” to Lennox 83,779 84 32 2,688 

PL1036a 12” to Lennox 46,087 46 32 1,472 

 

• and what are the environmental consequences of a pipeline release?  
 

Eni Response: Answers are provided in Question 38-d) above. 
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• The mitigation measures need to be clearly set out we are not clear for example if the 
pipeline can be shut in in the reverse direction. Information is presented but it does not 
answer the question.  

Eni Response: The Applicant can confirm that pipeline emergency shutdown (ESD) valves will be located 

onshore at Point of Ayr (PoA), and on the New Douglas CCS platform to enable the shut-in of PL1030 20” 

pipeline. For the PL1039 20”, PL1041 14”, PL1035 16”, and PL1036a 12” pipelines, ESDs will be located on 

the New Douglas CCS platform, and at each of the three satellite platforms. This means each pipeline can be 

individually shut-in. 

Additionally, surface controlled, subsea safety valves (SCSSVs) will be installed within the Hamilton, Hamilton 

North, and Lennox carbon store (CS) wells to automatically shut-in the flow of a well in the event either surface 

controls fail, or surface equipment becomes damaged. These valves will be qualified to survival temperatures 

of -78.5°C. 

 

QUESTION 59: Section 7.12.14.1. Reg12(1) letter dated 1 July 2024 – comment 148  

The justification should be based on the impact without the use of ADDs and therefore 
the magnitude should therefore be reconsidered on this basis.  

Eni Response: Noise modelling has been undertaken to determine the range of potential effects on marine 

mammals, fish, and sea turtles due to noise from piling activities associated with construction of the Proposed 

Development. The results are summarised in Table 59.1 below, which has been reproduced from Table 1.36 

in the Offshore ES Appendix J, Underwater Noise Technical Report. Table 59.1 shows the maximum injury 

range for each group of mammals, fish, and sea turtles, for the consecutive piling case (the worst-case scenario 

of cumulative SEL or peak), with and without the use of ADD. The PTS impact range is typically dominated 

by peak, which means that, except for except for Low Frequency cetaceans, these ranges do not change when 

including the use of an ADD prior to piling. 

Table 59.1: Summary of Maximum PTS Injury Ranges for Marine Mammals, and Mortality for Fish, and 
Turtles due to Impact Piling Based on Highest Range of Peak Pressure or SEL (N/E = Threshold Not 
Exceeded) 

Species Group Range: Without ADD (m) Range: With ADD (m) 

Low frequency cetacean 1,905 108 

High frequency cetacean 41 41 

Very high frequency cetacean 490 490 

Phocid carnivores 118 118 

Other carnivores 34 34 

Group 1 Fish: no swim bladder 184 184 

Group 2 Fish: where swim bladder is not involved in 
hearing 

314 314 

Group 3 to 4 Fish: where swim bladder is involved in 
hearing 

314 314 

Sea turtles 314 314 

Eggs and larvae 314 314 

The use of an ADD prior to piling means that no SEL PTS injury thresholds are exceeded for marine mammals, 

and the ranges based on the peak thresholds are all within the 500 m standard mitigation zone. 

Notwithstanding the modelling results for the use of ADD prior to piling, ADDs will be utilised by the Applicant 

for the Proposed Development. This is because ADDs are commonly used to mitigate harm to marine 

http://7.12.14.1/
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mammals from offshore developments and are recommended by the JNCC guidance for piling, particularly in 

periods of low visibility. Therefore, the results for the modelled ADD have been used to quantify the magnitude 

of impact as per this standard approach utilised for the underwater noise assessments for other marine 

infrastructure projects. 

There are a range of ADDs with different sound source characteristics available, therefore, the choice of a 

suitable device will be consulted upon and agreed with the relevant nature conservation bodies, including 

JNCC, prior to the commencement of development. The selected device will be deployed from the piling vessel 

and activated for a determined duration to allow individuals sufficient time to flee from the source, whilst also 

minimising the additional sound introduced into the environment. Furthermore, following the deployment of the 

ADD, the PTS injury ranges based on the SPLpk thresholds are all within 500 m. As per the JNCC guidance, 

a standard 500 m mitigation zone will be applied as part of the MMMP. Both the MMMP and the ADD are 

embedded mitigation measures that will be utilised by the Applicant and will be consulted upon and agreed 

with the relevant nature conservation bodies, including JNCC, prior to the commencement of development. 

 

QUESTION 65: Section 7.15. Reg 12(1) letter dated 1 July 2024 – comment 169  

Please provide the criteria and method used to arrive at the conclusion that the effects 
on marine mammal receptors are not anticipated to interact in such a way as to result in 
combined effects of greater significance than the assessment presented for each 
individual phase or when considered in conjunction with other topics.  

Eni Response: Please see Volume 2, Chapter 14 (Inter-related effects) for the assessment methodology 

behind the conclusions presented in Volume 2, Chapter 7. 

Assessment methodology 

The inter-related impact assessment has followed the methodology set out in volume 1, chapter 5. The 

following definition of inter-related effects has been applied throughout this chapter: 

“Multiple effects upon the same receptor arising from the Hynet Carbon Dioxide Transportation and Storage 

Project. These occur either where a single effect acts upon a receptor over time to produce a potential additive 

effect or where a number of separate effects, such as underwater noise from impact piling and an increase in 

suspended sediments from laying cable, can affect a single receptor, for example fish and shellfish ecology”. 

Guidance 

Specific to the inter-related impact assessment, the Planning Inspectorate Advice Note 9 (The Planning 

Inspectorate, 2018) has been considered, with specific regard to the following text (paragraph 4.13): 

“ensure that interactions (interactions between aspect assessments includes where a number of separate 

impacts, e.g. noise and air quality, affect a single receptor such as fauna) between aspect (the Planning 

Inspectorate refers to ‘aspects’ as meaning the relevant descriptions of the environment identified in 

accordance with the Environmental Impact Assessment (EIA) Regulations) assessments are taken into 

account relevant to the worst case scenario(s) established and that careful consideration is given to how these 

are assessed.” 

The approach also serves to accommodate Planning Inspectorate Advice Note 9 regarding the need to 

consider the assessment as a whole and not as a series of unconnected specialist reports. 

Approach to assessment 

The approach to assessing inter-related effects within this chapter has followed a four-stage process, as 

summarised in Table 14.2 and reproduced below. Further details on the approach summarised above and 

used to develop this chapter are presented in volume 1, chapter 5. 
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Table 14.2: Summary Of Staged Approach To The Inter-Related Effects Assessment For The Proposed 
Development 

Stage Description 

1 Assessment of effects undertaken for individual ES topic areas within chapters 6 to 12. 

2 
Review of assessments undertaken within chapters 6 to 12 to identify ‘receptor groups’ requiring 
assessment. 

3 
Identification of potential inter-related (offshore) effects on receptor groups through review of the 
topic-specific assessments in the ES chapters. 

4 

Assessment undertaken on how individual effects may combine to create inter-related effects on 
each receptor group for: 

• ‘Project lifetime effects’ (i.e. during construction, operations and maintenance and 
decommissioning phases). 

• ‘Receptor-led effects’ (i.e. multiple effects on a single receptor). 

Topic-specific assessments 

The first stage of the assessment of inter-related effects is presented in each of the individual ES topic chapters 

and comprises the individual assessments of effects on receptors across the construction, operations and 

maintenance and decommissioning phases of the Proposed Development.  

Identification of receptor groups 

Stage 2 involved a review of the assessments undertaken in the topic-specific chapters to identify ‘receptor 

groups’ requiring assessment within the inter-related effects assessment. The term ‘receptor group’ is used to 

highlight that the approach taken for the inter-related effects assessment will not assess every individual 

receptor assessed at the Environmental Statement stage, but rather potentially sensitive groups of receptors. 

The receptor groups assessed can be broadly categorised as those relating to the physical environment, the 

biological environment, and the human environment, as follows: 

Physical environment: 

o Physical processes. 

Biological environment: 

o Marine biodiversity (including benthic subtidal and intertidal ecology, fish and shellfish, and 

marine mammals); and 

o Ornithology. 

Human environment: 

o Shipping and navigation; 

o Commercial fisheries; 

o Marine archaeology; and 

Infrastructure and other sea users. 

It is important to note that the significance of effects on different receptors in the same receptor group 

(i.e. different species of birds in 'ornithology') may vary according to the sensitivity of receptors. Therefore, 

where a number of species have been considered within the assessments in this chapter, a range is provided 

for significance of effect. 

For some other individual topic chapters, an assessment of potential inter-related effects is inherent within the 

chapter itself and as such, is not covered in this inter-related effects assessment. The topics where this applies 

are shown below in Table 65.1. 
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Table 65.1: Topics Not Included In The Inter-Related Effects Assessment 

Topic Definition 

Marine Nature 
Conservation 
Sites* 

The assessment of inter-related effects is central to the assessment of potential effects on the integrity of 
designated sites and has therefore already been assessed within the individual chapters of the ES, and within the 
Report to Inform the Appropriate Assessment. No additional levels of inter-related or receptor led effects are 
therefore considered to occur at the site level beyond those identified in the topic specific chapters of the ES and 
the Report to Inform the Appropriate Assessment. 

*Items listed in the topic column do not necessarily correspond to a specific ES chapter. The Topic name presented refers to individual 

topics of receptors within a chapter. 

Identification of potential inter-related effects on receptor groups 

Following the identification of receptor groups, the potential inter-related effects on these receptor groups were 

identified via review of the impact assessment sections for each topic chapter. The judgement as to which 

impacts may result in inter-related effects upon receptors associated with the Proposed Development was 

based on the professional judgement and experience of the project team. 

Linked receptor groups 

It is important to recognise potential linkages between the topic-specific chapters within this ES, whereby 

effects assessed in each chapter have the potential for secondary effects on any number of other receptors.  

Where such linked relationships arise, these have been fully assessed within the individual topic chapters. 

This chapter on inter-related effects (offshore) therefore summarises the consideration of these inter-related 

effects on linked receptors already set out in the preceding, topic-specific chapters. 

It should be noted that it is considered that there are unlikely to be any receptor led effects from combined 

onshore and offshore activities, and as a result this has not been considered further in this inter-related effects 

chapter or the onshore inter-related effects chapter (chapter 19). 

Assessment of inter-related effects on each receptor group 

Individual effects on each of the key receptors were identified across the three Proposed Development phases 

(i.e. project lifetime effects) as well as the interaction of multiple effects on a receptor (i.e. receptor-led effects), 

as defined in Table 65.2 . This information has been presented within the assessment tables in the Offshore 

ES section 14.6 Receptor based inter-related effects assessment. 

Table 65.2: Definitions Of Project Lifetime And Receptor-Led Inter-Related Effects 

Effect type Definition 

Project lifetime 
effects 

Assessment of the scope for effects that occur throughout more than one phase of the Proposed 
Development, (construction, operations and maintenance and decommissioning) to interact to 
potentially create a more significant effect on a receptor than if just assessed in isolation in these 
three key project stages (e.g. underwater noise effects from construction, disturbance from 
maintenance work, vessels, and decommissioning). 

Receptor-led 
effects 

Assessment of the scope for multiple effects to interact to create inter-related effects on a receptor. 
As an example, multiple effects on a given receptor such as benthic habitats (e.g. direct habitat loss 
or disturbance, sediment plumes, scour, jack-up vessel use etc.) may interact to produce a different 
or greater effect on this receptor than when the effects are considered in isolation. Receptor-led 
effects might be short term, temporary or transient effects, or incorporate longer term effects. 

The significance of the individual effects is presented in the summary of impacts, mitigation measures and 

monitoring tables for each receptor group within the topic-specific chapters (all conclusions for significance of 

effect for impacts defined in the topic chapters assume successful implementation of mitigation measures 

where appropriate (i.e. the residual effect has been used)). A descriptive assessment of the scope for these 

individual effects to interact to create a different or greater effect is then undertaken. This assessment 

incorporates qualitative and, where reasonably possible, quantitative assessments. The assignment of 

significance of effect to any such inter-related effect is not undertaken, rather, any inter-related effects that 
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may be of greater significance than the individual effects acting in isolation on a given receptor are identified 

and discussed within this chapter. 

The inter-related effects assessment presents and utilises the maximum significant adverse effects for the 

Proposed Development (i.e. the maximum design scenarios including successful implementation of measures 

adopted as part of the Proposed Development where appropriate), noting that individual effects may not be 

significant at the topic-specific level but could become significant when their inter-related effect is assessed.  

Effects of negligible significance or greater (minor, moderate, major) may occur in only one phase of the project 

life cycle (e.g. during the construction phase but not the operations and maintenance or decommissioning 

phases). Where this is the case, it has been made clear that, as a result, there will be no inter-related effects 

across the Proposed Development phases. Effects of negligible significance identified in the individual topic 

assessments have been included since there is the potential for inter-related effects to increase the level 

(significance) of effect when considered with other sources. 

 

QUESTION 66: Section 7.16 - Table 7.107. Reg12(1) letter dated 1 July 2024 – 
comment 170  

The duration of any use of ADDs will be approved post Environmental Statement process 
hence a 30 min ADD is not appropriate. Please amend the noise assessment to not 
include 30 min ADD to amend the significance of effect section with this information. This 
should further be applied to the cumulative assessment stage.  

Eni Response: Please see the response to Question 59 above. 

 

Volume 2 - Chapter 8: Offshore Ornithology  

QUESTION 68: Section 8.7. and Section 8.7.3.2. Reg 12(1) letter dated 1 July 2024 – 
Comment 173 and 181  

Please provide the Offshore Ornithology Baseline Technical Report referred to referred 
to (in Volume 3) of the Reg 12 (1) response letter dated 2 August 2024. 

Eni Response: The Offshore Ornithology Baseline Report has been provided in Annex A. 

 

 

QUESTION 73: Section 8.7.3.2. Reg 12(1) letter dated 1 July 2024 – comment 180  

Please provide the Offshore Ornithology Baseline Report in order for OPRED to provide 
any further comments.  

Eni Response: The Offshore Ornithology Baseline Report has been provided in Annex A. 

 

QUESTION 74: Section 8.7.3.2. Reg 12(1) letter dated 1 July 2024 – comment 181  

Please provide the Offshore Ornithology Baseline Technical Report referred to referred 
to (in Volume 3) of the Reg 12 (1) response letter dated 2 August 2024.  

Eni Response: The Offshore Ornithology Baseline Report has been provided in Annex A. 

 

http://8.7.3.2/
http://8.7.3.2/
http://8.7.3.2/
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QUESTION 79: Section 8.8.1 Table 8.16. Reg 12(1) letter dated 1 July 2024 – Comment 
189  

• In your response to the Reg12(1) letter dated 1 July 2024 it is stated that the 
number of vessels for construction, operation and maintenance and 
decommissioning stages are detailed in table 8.16. The number within this 
table is not location specific so please clarify the number of vessels required at 
each location.  
 

Eni Response: Those vessels required at each of the platform locations are set out below. 

For the NUIs: 

• A maximum of three installation and support vessels will be present at each platform location (one each 

of jack up rig, heavy lift vessel and Eni owned Ops support jack up rig). 

• A maximum of four tug/anchor handler vessels will be present at the new Douglas platform, with a 

maximum of three tug/anchor handler vessels present at each of Hamilton Main, Hamilton North and 

Lennox. 

• A maximum of three cargo barges will be present at the new Douglas platform, with a maximum of two 

cargo barges vessels present at each of Hamilton Main, Hamilton North and Lennox. 

• A maximum total of two support vessels servicing all locations for equipment transportation will be present. 

• A maximum total of two pre-commissioning vessels will be present on site. One of these vessels will 

service the new Douglas platform and Hamilton Main, while the other will service Hamilton North and 

Lennox. 

• A maximum total of two seabed preparation vessels will be present on site. One of these vessels will 

service the new Douglas platform and Hamilton Main, while the other will service Hamilton North and 

Lennox. 

• A maximum total of two crew transfer vessels will be present on site. One of these vessels will service the 

new Douglas platform, while the other will service Hamilton North and Hamilton Main, and Lennox. 

For cable lay: 

• A maximum of one installation and support vessels will be present. 

• A maximum of one jack up will be present. 

• A maximum of two multicats will be present. 

• A maximum of three working boats will be present. 

• A maximum total of one support vessel for trenching will be present. 

• A maximum total of one DSV/LCV for the cable pull in will be present. 

• A maximum total of one survey vessel will be present. 

• A maximum of one seabed preperation vessel will be present. 

• A maximum total of one crew transfer vessels will be present.  

• A maximum of two cable protection vessels will be present. 

• A maximum of one cable burial installation vessel will be present. 

Although locations of these vessels have not been provided this is the maximum number of vessels that will 

be present on site at any one time and these vessels will move throughout the area of physical works as cable 

is laid. In total there is approximately 107km of cable to be laid at an approximate rate of 3km per day. 
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For subsea pipelines: 

• A maximum of three diving support vessels will be present. 

• A maximum of one construction support vessel will be present. 

• A maximum of one seabed preperation vessel will be present. 

• A maximum of one crew transfer vessel will be present (this will most likely be done via helicopter, see 

response 2). 

Although locations of these vessels have not been provided this is the maximum number of vessels that will 

be present on site at any one time and these vessels will move throughout the area of physical works as 

pipelines are refurbished. 

 

• Please clarify that helicopters will not be used during the commissioning and 
decommissioning phase. If this is not the case, please add the number of 
helicopters required.  

Eni Response: A maximum of one helicopter will be required on site at any one time during the cable lay. A 

maximum of one helicopter will be required on site at any one time during the subsea pipeline installation. A 

maximum of one helicopter will be required on site at any one time during the installation of each new platform. 

 
• Please provide a comparison of the available roosting habitats between what 

is currently available and what will be available during the CCUS Operational 
phase of the project.  

Eni Response: The Applicant recognises that there will be an overall reduction in nesting opportunities for 

kittiwake, it is assumed that there will be sufficient space throughout the refurbed and new topsides to support 

the same, or greater numbers of nesting kittiwake (not all platforms were at full capacity). In addition, the 

applicant has followed OPRED guidance and as part of the decommissioning Environmental Appraisal is 

already excluding nesting kittiwake from platforms as per the nesting bird strategy. As this plan has been 

approved this is therefore the existing baseline. There is no guarantee that the same birds will survive/return 

following years of deterrence, and it is therefore assumed that there will be a positive effect in supplying new 

nesting structures and ceasing deterrence. 

Considering that not all platforms are used by nesting kittiwake, currently 632 pairs (RSK Biocensus, 2022) 

utilise 5829.8m2, this is an average of 0.11 nests per m2. During the operational phase there will be a reduction 

in available platform area of 990m2 leading to an operational available platform area of 4839.8m2. For kittiwake 

to colonise the refurbed and new platforms in similar numbers they will need to be present at a density of 0.13 

nests per m2. Whilst it is acknowledged that the full area of the platform will not be available it is clear from the 

2022 report that the platforms are currently not at full nesting capacity and that therefore there will be room for 

additional nesting kittiwake. 

 
• In the response to the Reg12(1) letter dated 1 July 2024, reference is made to the 

Technical note - Pollution Modelling. Please address the following comments:  
i. Section 1.2.8 of the Technical Note states "Accidental leakage of diesel due to 

the drilling jack up rig has the potential to low -moderate impact ecosystems in 
the vicinity of the release as per the results of the table above...In the unlikely 
event of a Diesel release leak, minor localised influence on the marine 
environment may occur. The Development thus poses small risks of accidental 
diesel leak considering mitigation measures with the residual magnitude ranked 
as low." The table references the modelling outputs that shows in the worst case, 
the loss of the entire rig diesel inventory has a 40-50% chance of beaching in 
Merseyside in 3hrs with the diesel potentially also impacting Cumbria, 
Lancashire, Halton and some areas of Wales. The maximum mass of oil 
accumulations onshore (across all areas) ranges by season from 718m3 to 
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791m3. There is no evidence presented in the Technical Note to support why the 
worst-case pollution potential incident (presumably both on/offshore impacts) has 
the 'low-moderate', 'minor localised' and 'low' residual risks in terms on 
environmental impact as described. Please provide this evidence.  

ii. Section 1.2.9 of the Technical Note states that a SIMA has been undertaken. The 
outputs / results from the SIMA are not discussed in the Technical Note report 
but these should be considered and included when the OPEP / Shoreline 
Response Plan(s) are developed. It is noted that the Technical Note states that 
SIMA was undertaken "according to The Oil Spill Response Effectiveness in UK 
Waters Guidelines" - These OGUK (OEUK) guidelines do not discuss or 
reference the SIMA process so this reference should be explained further. The 
Technical Note also includes the text: "Refer to Section 6.2 The Oil Spill 
Response Effectiveness in UK Waters Guidelines" - There is no section 6.2 in 
this document. Please amend this and provide further detail as requested above.  

Eni Response: The oil spill technical note response from the original Reg(12)1 letter dated 1 July 2024 

Comment 50. Section 1.3.3 is replaced by the applicant's response about loss of diesel inventory from a drilling 

rig. Answers to the questions above 25-1st bullet), the question 38-b) and 51-1st bullet) are similar to the current 

79-i) and ii). 

 

QUESTION 82: Section 8.11. Reg 12(1) letter dated 1 July 2024 – comment 193  

The drilling and side-tracking of injection wells at Hamilton Main and Lennox, and the 
removal of topsides of Hamilton Main and Hamilton North will all occur during the 
overwintering period in 25/26. The drilling and side-tracking of wells at Lennox will occur 
during the overwintering season 26/27 and the commissioning of infrastructure will occur 
during the overwintering season 27/28 (according to Volume 1 chapter 3 Figure 3.11). All 
of the above work will require vessel movements. Therefore, the seasonal impact to birds 
in relation to the work to be carried out is required to be assessed. This should be location 
specific i.e. the Impacts at Lennox may be different from the Impacts of Hamilton Main. 
Any cumulative impacts should further be assessed. Please include this in this section.  

Eni Response: Drilling activity at Hamilton North will take approximately five months commencing in 

September 2024. Perforation of the wells is then scheduled later during November/December 2027. The works 

at Hamilton Main are scheduled to commence in February 2025 and take approximately seven months. 

Perforation of the wells is then scheduled later during August/September 2027. The  works at the Lennox 

platform are planned to take around 12 months commencing in October 2025. Perforation of the wells is then 

scheduled later during April/May 2028.  

To minimise and mitigate for the potential disturbance resulting from these activities, all rig movement will 

occur during the summer season. This will prevent displacement from the presence of associated vessels 

occurring during the winter months, however there is still the potential for displacement from the impact of 

sound from the drilling works. Although both common scoter and red-throated diver are highly susceptible to 

disturbance, often flushing from large distances and relocating even further away from the source of 

disturbance (Goodship & Furness, 2022), the impact of displacement from disturbance has been fully assessed 

as presenting less than the 1% threshold for excess mortality and is therefore deemed negligible.  

The overall significance of the impact of disturbance from airborne sound (and the presence of vessels and 

infrastructure) is minor for this species group. 

An assessment of potential displacement from works at each location is presented below. 

Common scoter 

• Liverpool Bay SPA common scoter population - 141,801 
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• Average baseline mortality rate - 0.238 

• Therefore the expected annual mortality is 141,801 x 0.238 = 33,748.64 

• Considering the disturbance distance of 2.5 km, the potential area of disturbance for each platform 

differs due to the varying area that each platform overlaps with the SPA. 

• The maximum area of disturbance for Hamilton is 10.95km2, for Lennox is 19.64km2, for Hamilton 

North is 0.28km2, and for Douglas Process is 9.32km2.  

• Using the mean population density of 83.53 birds/km (HiDef, 2023) the number of birds that could be 

displaced is as follows: 

• Hamilton - 914.75, using a mortality rate of 0.5 to 1% this gives an additional mortality range of 4.57 to 

9.15 birds. 

• Lennox - 1,640.06, using a mortality rate of 0.5 to 1% this gives an additional mortality range of 8.20 to 

16.40 birds. 

• Hamilton North - 23.65, using a mortality rate of 0.5 to 1% this gives an additional mortality range of 

0.12 to 0.24 birds. 

• New Douglas - 778.13, using a mortality rate of 0.5 to 1% this gives an additional mortality range of 

3.89 to 7.78 birds. 

• Cumulative total across all platforms - 3,356.5, using a mortality rate of 0.5 to 1% this gives an 

additional mortality range of 16.78 to 33.57 birds. 

Red-throated diver 

• Liverpool Bay SPA common scoter population - 1,800 

• Average baseline mortality rate - 0.233 

• Therefore the expected annual mortality is 1,800 x 0.233 = 419.40 

• Considering the disturbance distance of 2 km, the potential area of disturbance for each platform differs 

due to the varying area that each platform overlaps with the SPA. 

• The maximum area of disturbance for Hamilton is 6.35km2, for Lennox is 12.57km2, for Hamilton North 

is 0km2, and for Douglas Process is 5.88km2.  

• Using the mean population density of 1.06 birds/km (HiDef, 2023) the number of birds that could be 

displaced is as follows: 

• Hamilton - 6.73, using a mortality rate of 0.5 to 1% this gives an additional mortality range within the 

Liverpool Bay SPA of 0.01 to 0.02%. 

• Lennox - 13.32, using a mortality rate of 0.5 to 1% this gives an additional mortality range within the 

Liverpool Bay SPA of 0.02 to 0.03%. 

• Hamilton North - 0.00, using a mortality rate of 0.5 to 1% this gives an additional mortality range within 

the Liverpool Bay SPA of 0.00 to 0.00%. 

• New Douglas - 6.23, using a mortality rate of 0.5 to 1% this gives an additional mortality range within 

the Liverpool Bay SPA of 0.01 to 0.01%. 

• Cumulative total across all platforms - 26.28, using a mortality rate of 0.5 to 1% this gives an 

additional mortality range within the Liverpool Bay SPA of 0.03 to 0.06%. 
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QUESTION 83: Section 8.11.7. Reg 12(1) letter dated 1 July 2024 – comment 194  

Please include an assessment of anticipated vessel movement and any seasonal 
restrictions that may be required. Any potential vessel movement between 1st November 
and 31st of March will need to be assessed if passing through Liverpool Bay SPA. This 
should be done on an individual basis and as cumulative effect and be location specific.  

Eni Response: The applicant would like to note that the vessels are not fixed but move throughout the sea, 

therefore it is impossible to provide exact locations for all vessels. However, the vessel numbers for the 

proposed operations in Liverpool Bay for the Proposed Development, are presented in Table 83.1. 

Table 83.3: Vessel numbers and movements for topside and cable installation 

Topside installation Cable and pipe installation 

  
Vessels 

Maximum 
number on 
site at any 
one time 

Vessel movements (return 
trips) 

  
Vessels 

  
Maximum number 
on site at any one 
time  

  
Vessel 
movements 
(return trips) 
across the 
construction 
period 

Year #1 
Douglas and 
Hamilton Main 

Year #2 
Hamilton North 
and Lennox 

Main 
Installation 
and Support 
Vessels 

6 6  6  Cable Lay 
Installation & 
Support Vessels 

1 4 

Tug/Anchor 
Handlers 

7 7  6 Jack-Up 1 1 

Cargo Barges 5 5 4 Multicat 2 1 

Support 
vessels 

2 42 38 1 Working boat 3 1 

Survey 
Vessels 

1 8 2 0 Support vessel (for 
trenching) 

1 1 

Pre-comm 
Vessel 3 

1 1 1 DSV/LCV (for cable 
pull-in) 

4 29 

Seabed 
preparation 
vessels for 
boulder 
removal, 
grapnel, pre-
sweep/levellin
g 

1 One way trip One way trip Survey Vessels 1 2 

Crew Transfer 
Vessels 

2 40 36 Seabed 
preparation vessels 
for boulder 
removal, grapnel, 
pre-sweep/levelling 

2 6 

 Construction 
support vessel 

1 6 
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Topside installation Cable and pipe installation 

  
Vessels 

Maximum 
number on 
site at any 
one time 

Vessel movements (return 
trips) 

  
Vessels 

  
Maximum number 
on site at any one 
time  

  
Vessel 
movements 
(return trips) 
across the 
construction 
period 

Year #1 
Douglas and 
Hamilton Main 

Year #2 
Hamilton North 
and Lennox 

Crew Transfer 
Vessels 

2 34 

Cable Protection 
Installation Vessels 

2 4 

Cable burial 
installation Vessels 

1 2 

Helicopter 1 60 60 Helicopter 2 124 

1 Year #2 includes all platforms. 2 All platforms visited in year #1. 3 Plus one more trip dedicated to 
Lennox in either year. 

Assuming a disturbance distance of 2.5km (as per JNCC guidance) excess mortality (expressed as % above 

the baseline) caused by displacement from vessels was calculated as: 

• 0.01 to 0.03% per vessel for common scoter 

• 0.01 to 0.02% per vessel for red-throated diver 

To surpass the 1% threshold for common scoter there would need to be 33 vessels active at any one time 

within the Liverpool Bay SPA, and 50 vessels for red-throated diver. As has already been highlighted 

elsewhere cable laying will take place outside of the winter months, as will most vessel movements associated 

with the NUIs 

 

QUESTION 97: Section 13.5 and Table 13.3. Reg 12(1) dated 1 July 2024 – comment 
215  

Please include assessment of impact against the air receptor and include a breakdown 
of pollutant species prior to converting them to a global warming potential (GWP) and an 
assessment of impact on the climate.  

Eni Response: The Applicant can confirm that the main sources of air pollution during the construction phase 

are from the combustion of diesel used in the drilling rig required during drilling and recompletion of the wells.  

As outlined in section 1.4.1 of the Air Quality Technical Report “In the context of air quality effects, sensitive 

receptors are locations where members of the public might be regularly exposed and include building façades 

of residential properties, schools, hospitals, care homes.  

The nearest drilling location (at Lennox) is approximately 11 km from the nearest coastline. There are no 

distances given in air quality guidance beyond which air quality effects from plant are not considered to have 

an effect. However, Defra’s Industrial Emissions Screening Tool referred to in Defra’s “Local Air Quality 

Management Technical Guidance: LAQM.TG22” (Defra, 2022) only considers receptors up to 2 km. This 

provides a useful guide to the maximum distance at which impacts can be expected. Using professional 

judgment, at 11 km, emissions from the plant used during construction are highly unlikely to affect local air 

quality onshore.  

In relation to emissions from ships, LAQM.TG22 advises local authorities that there is a risk of exceedance of 

the short-term objectives for NO2, PM10 and SO2 where there are 5,000 or more large ship movements per 

year. In this case, the construction works will generate substantially fewer ship movements, indicating that the 
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risk of an exceedance is very low. Using professional judgment, emissions from ships used during construction 

are highly unlikely to affect local air quality onshore.  

Overall, the risk of impact during construction is negligible and the ambient air quality effect is not considered 

significant. 

Section 1.4.2 and 1.4.3 of the Air Quality Technical Report outlines that there are no sources of emissions to 

air except for the potential fugitive and venting emissions of carbon dioxide. However, CO2 is not a local air 

quality pollutant and there are no ambient air quality limit values, standards or objectives set for the protection 

of human-health. 

On that basis, and as outlined in the Air Quality Technical Report, the air quality effects during construction, 

operation, maintenance and decommissioning of the Proposed Development are not considered significant. 

 

More transparency is required on the environmental impact to conclude no likely 
significant impact of pollutant emissions on humans and the environment or indeed why 
they should be scoped out prior to this stage of the EIA. Please provide further evidence 
on why impact of pollutant emissions to air has been scoped out including consideration 
of offshore receptors, vessel and activity scheduling for this project and others in its 
vicinity, distance to receptors and the behaviour of air pollutants in this area with regard 
to likely significant effect.  

Eni Response: In line with IEMA guidance on the assessment of GHG emissions and evaluating their 

significance, the receptor for GHG emissions is the global atmosphere. The Offshore ES Climate Change 

Chapter 13 has assessed GHG emissions arising from the Proposed Development, considering the ‘Kyoto 

basket’ of global warming gases (i.e. carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, 

perfluorocarbons, and sulphur hexafluoride) expressed as their CO2-equivalent global warming potential 

(GWP). A breakdown against each of these global warming gases has not been provided as it is their collective 

GWP on the global atmosphere that is relevant for the assessment, enabling an assessment of the impact of 

the Proposed Development on climate change. The individual release of each GHG to the atmosphere is 

therefore not considered. 

As stated above, in line with IEMA guidance on the assessment of GHG emissions and evaluating their 

significance, the receptor for GHG emissions is the global atmosphere. As such, the Offshore ES Climate 

Change Chapter 13 has not considered the impact of any pollutant emissions on human health or specific 

environmental receptors that are not the global atmosphere.   

 

QUESTION 99: Chapter 13 Section 13.10. Reg 12(1) dated 1 July 2024 – comment 
217  

Please include what steps are being taken to reduce emissions from this project.  

Eni Response: The Applicant can confirm that the Proposed Development will be transporting and 

permanently storing more than 110 million tonnes of CO2 emissions from difficult to decarbonise industrial 

emitters in the NW of England and North Wales. In addition to this primary objective, the emission reduction 

measures for the Proposed Development are set out in Section 13.10 in Table 13.8 and summarised below. 

As part of the carbon storage project design process, several mitigation measures have been proposed to 

reduce the potential for impacts on climate change. As there is a commitment to implementing these measures, 

they are considered inherently part of the design of the carbon storage project and have therefore been 

considered in the environmental and net zero assessments.  

During the construction and operation phases, vessels older than 20 years are not planned to be used. 

Regarding rig selection, a request has been made to make a firm commitment to taking all feasible steps to 
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reduce the fuel consumption and related GHG emissions of the proposed drilling unit, as well as to provide 

information and certification pertinent to the sustainability aspects of the proposed drilling unit. 

To balance operating risk and fuel efficiency, GHG emissions from rig activities will be measured in real-time 

to facilitate continuous improvement, considering engine and power plant optimisation. 

As a basic environmental standard for UK operations, ISO 14001 certification will be maintained; however, an 

energy management policy and ISO 50001-compliance documentation will need to be created as part of the 

management system. 

The rig to be employed will be subject to the carbon storage project vessel management measures. These will 

include minimisation of vessel fuel consumption by providing an efficient and optimised vessel schedule to 

reduce the number of journeys, and co-ordinating activities and material delivery. Activities will be limited on 

the speed of vessels, and fuel used will have a low sulphur component (0.1%). 

Energy demand associated with the offshore platforms during the operational phase, will be reduced through 

a variety of energy efficiency measures. These include: the use of efficient, low loss transformers; variable 

frequency drives (VFDs) on CO2 compressors; LED light bulbs; low voltage electrical installations; compressor 

efficiency specification and optimisation; efficient air coolers; energy monitoring systems (to comply with ISO 

50001 certification); and Real Time Monitoring and Advanced Process Control (a computer-based algorithm 

that automatically optimises the process parameters and promotes a reduction in energy consumption from 

approximately 3% to 7%). The implementation of these energy efficiency opportunities will result in reduced 

energy consumption during operation, thereby reducing emissions of GHGs to the atmosphere associated with 

such energy consumption. 

Fugitive emissions may take place during the operational phase. The Leak Detection and Repair (LDAR) 

programme is described as one of the implemented technologies within the project. This comprises 

Vibroacoustic Pipeline Monitoring System (e-VPMS®) which is a patented technology developed through an 

Eni R&D project started in 2009. It provides novel real-time monitoring of pipeline integrity in different scenarios 

(both onshore and offshore). The technology is mature in the oil and gas industry, currently surveying over 

1,400 km of pipelines worldwide. Test applications on CO2 has been performed on pilot scale facilities and a 

demonstrative application on pilot project is planned for 2024. Real-time leak detection (LD) and third-party 

interference (TPI) monitoring is fundamental for a rapid response to any potential threat. The e-VPMS works 

through collection from a few remote stations installed across the pipeline route. Real-time monitoring data is 

sent to a cloud-based server and is continuously analysed. The leak location accuracy that can be achieved 

is better than 25 m. Additionally, gas detectors and flame detectors will be implemented in the whole project 

as part of safety measures.  

Good design, along with the above preventative maintenance measures, will ensure any fugitive emissions 

are identified as early as possible, to enable the fast prevention of further emissions release.  

At the end of the Proposed Development’s lifetime, materials removed during decommissioning will be recycled 

where practicable. The recycling of materials at the end of the Proposed Development’s lifetime not only 

prevents materials from being sent to landfills, but also reduces the need for the extraction of primary materials, 

thereby reducing emissions associated with such processes. 

 

QUESTION 105: Section 1.6.4 – Page 67. Reg 12(1) letter dated 1 July 2024 – 
comment 242  

The conclusion that there is no adverse effect on the integrity of the Dee Estuary SAC as 
a result of activities associated with the Proposed Development on page 67 is queried. 
Please provide additional information/evidence and clarity on how the assessment was 
derived in the absence of applicable sediment contamination data for the intertidal zone 
area and areas of sand wave clearance within the vicinity of the SAC.  
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Eni Response: Seabed disturbances due to construction and decommissioning activities could potentially 

lead to the remobilisation of previously sediment bound contaminants which could impact the surrounding 

benthic communities in the SAC. However, the assessment in the EIA, based on the site specific physical 

processes modelling, suggested that the nature of the construction activities is not likely to result in any 

remobilisation of previously sediment bound contaminants due to the already turbid and dynamic nature of the 

intertidal zone. This formed the basis for the conclusion presented in Table 1.10 of the RIAA for the Dee 

Estuary SAC. 

The Applicant evaluated the sediment contamination data for the intertidal zone area and areas of sand 

wave clearance within the vicinity of the SAC based on the activities that will be undertaken in the area and 

can have a potential release of contaminated sediments resulting from the cable installation operation in the 

intertidal zone during construction; and a potential for release of contaminants through the HDD drilling 

process during construction (Figure 105-1) 

Figure 105-1 Offshore Power Cable No.1 -PoA to Douglas CCS Alignment Sheet KP 0+000-KP5+000 

(Document reference 1025H0BSDG84110) 

 

Talacre beach at the Point of Ayr is located on the North Wales coast on the western shore of the mouth of 

the Dee Estuary (Figure 105-2). The frontage is largely undefended with sand dunes and sandy beach 

foreshore. The intertidal zone at Point of Ayr is about 700 m wide and with a complex system of offshore 

banks and channels.  

The coast is important for nature conservation with designations including the local Gronant Dunes and 

Talacre Warren Site of Special Scientific Interest (SSSI). The foreshore is also part of the Dee Estuary 

Special Area of Conservation (SAC), area of Special Scientific Interest (SSSI), Special Protection Area 

(SPA) and Ramsar site as well as being part of the larger Liverpool Bay SPA1. The Point of Ayr is also an 

RSPB nature reserve.  
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Figure 105-2. Location, designations, and potential sources of contamination 

 

 

Three possible sources of contamination were found during the sediment contamination evaluation, and they 

are as follows: 

• The underlying geology;  

• The historic Point of Ayr colliery to the south of the Point of Ayr spit in the Dee Estuary; and  

• Historic coastal landfill sites.  

Baseline understanding of physical processes within the study area have been developed through 

consideration of a range of project-specific and existing data sources including: 

• The Shoreline Management Plan (Halcrow, 2011);  

• A coastal and nearshore geomorphological study of the area (ABPmer 2018);  

• The project Environmental Statement which includes numerical modelling of hydrodynamic and 
sediment transport processes; and  

• Project nearshore engineering geological ground model (Fugro, 2022)  

The superficial geology of the intertidal foreshore at the landfall is illustrated in Figure 105-3 and Figure 

105-4 which shows the Holocene beach deposits to be made of sand and the old storm beach deposits 

(above high tide) to be made of gravel and cobbles. In the Dee Estuary behind the spit and storm beach 

there are alluvial deposits of sand, silt and clay.  

Boreholes acquired on the West Hoyle Spit (Alluvial Mining, 1992) that were sampled and tested showed 

subglacial traction till underlies the West Hoyle Spit at between 9.3 m and 10.5 m below chart datum where it 

comprises extremely high strength reddish brown clay with gravel. 
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Figure 105-3. Superficial geology modified from BGS Geological Survey Maps 

 

Figure 105-4. Cross section through nearshore section of the landfall (depths relative to CD) -Fugro 

2022 source 

 

The Point of Ayr is characterised by a dune system (up to 12 m high) fronted by barrier beaches comprising 

of sand and shingle. The high tide level of the beach extends to the sand dunes at the back of the beach at 

the location of the landfall (Fugro, 2022).  
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There are several nearshore banks including the adjacent Mid Hoyle Spit and channels. The whole frontage 

is highly mobile. The cable has been routed through the channel avoiding the Mid Hoyle Spit (Figure105-1) 

Sediment transport is west to east which is partially interrupted by the presence of groynes and other sea 

defences along the north Wales coast. The historical feed of sediment from offshore, and alongshore from 

west to east has helped maintain the beaches along the frontage with the continual growth of Point of Ayr 

spit only limited by strong tidal flows associated with the Dee Estuary (Halcrow, 2011). The Dee estuary is a 

is a major sink for sediment, with predominately sands and fines being both moved into the estuary and 

stored in the banks at the mouth (Halcrow, 2011). The sediment transport regime of the frontage and Dee 

Estuary is illustrated in Figure 105-5, below. 

Figure 105-5. Sediment transport regime of the frontage and Dee Estuary 

  

The overall result was a widening of the beach along the coastline as illustrated in Figure 105-6. 

Furthermore, the presence of the groynes has moved the west-to-east pathway of sand further offshore, 

towards the outer intertidal, which forces material to take a wider route towards the Point of Ayr. This 

widening of the coastal frontage has caused a slight constriction of the Welsh Channel and a re-orientation 

of flows in the area. Comparison of the available bathymetry datasets does show erosion on the North Hoyle 

Spit and the development of a channel up to 3.5 m deep in the 2019 bathymetry data compared to the 1993 

bathymetry profile. This channel has subsequently been infilled and is not observable in the 2022 dataset 

(Fugro, 2022). Further detail of the ongoing evolution of the spit and bank system is provided in ABPmer, 

2018. 
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Figure 105-6 Comparative cross-section through the North Hoyle Spit showing differences between 

the available bathymetry datasets 

 

 

The highly mobile intertidal ridge features are approximately 1 m high are aligned parallel with the main 

current direction and are exposed during low tide. In between the intertidal ridges are a series of linear 

troughs and drainage pathways which empty during a falling tide. 

Sediments and Contamination  

Three sources of potential contamination have been identified, these are:  

• The underlying geology which is discussed above;  

• The historic Point of Ayr colliery to the south of the Point of Ayr spit in the Dee Estuary; and  

• Historic coastal landfill sites.  

There is a historic coal mining site, Point of Ayr Colliery, situated on the west back of the Dee Estuary which 

was opened in 1874 and closed in 19965 (Figure 105-2). Coal mining has the potential to generate large 

amounts of coal mine spoils and waste rocks that are often naturally contaminated with inorganic contaminants 

such as arsenic and selenium. During operations water was pumped from the mines and discharged through 

the Gutter Fawr into the Dee Estuary and mine waste was used to secure the land between the river and the 

colliery (Northern Mine Research Society, 2024).  

There are also several historic landfill sites in the Dee Estuary and one adjacent to the River Clwyd, circa 

13 km west of the landfall. (The latter could potentially release contaminated material into the river, if subject 

to erosion. An area south of Sluice House Gutter is reclaimed land which was filled with colliery waste (Halcrow, 

2011). 

Assessment  

1- Potential release of contaminated sediment from HDD exit pit excavation operations  

Whilst beach material will be disturbed to a depth of circa 3 m during HDD exit pit excavation, it is considered 

highly unlikely that these activities will release contaminated sediment into the marine environment. There are 

four key reasons for this, discussed in more detail below:  

• Low potential for contaminant retention in beach sediments;  

• No pathway from historical sources of anthropogenic contamination;  

• Low potential for local disturbance of naturally present contaminants; and  
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• Small absolute and relative volumes of material disturbed.  

These reasons apply individually and in combination, leading to a low overall potential for measurable effect.  

1-1 Low potential for contaminant retention in beach sediments  

The location of the landfall is presently and historically characterised as a relatively dynamic setting, consisting 

of sandy material to a depth of circa 10 mLAT. Coarse grain sediments such as sand and gravel have relatively 

limited ability to trap contaminants, especially in a high energy and morphologically dynamic environment such 

as that encountered at the Point of Ayr. (In contrast, fine particles (i.e. muds and silts) have a much higher 

ability to carry contamination due to a higher specific surface area, and due to the presence of clay minerals, 

organic matter, and iron, manganese and aluminium oxides associated with fine-sized aggregates.) 

Accordingly, the level of contamination in the beach material of the working area is expected to be low.  

1-2 No pathway from historical sources of anthropogenic contamination  

Whilst anthropogenic contaminant sources have been identified relatively nearby to the landfall, it is considered 

very unlikely that the prevailing sediment transport pathways and depositional processes would either transport 

contaminants to the landfall, or therefore, allow contaminated material to accumulate in significant 

concentrations.  

The long-term alongshore sediment transport direction is from west to east (away from the landfall relative 

from the potential sources of contamination), and the Dee Estuary is known to be a sink for offshore sediment. 

Therefore, any historic contaminated fluid or material from the Point of Ayr colliery is likely to have been 

transported further into, and likely still remain, within the Dee Estuary.  

Sediment transport modelling undertaken to inform the SMP indicates that there may potentially be some (sub-

tidal) transport of material out of the estuary (Halcrow, 2011). However, even if some contaminated material 

were to have been transported out into the Irish Sea, this is likely to have been subject to widespread 

resuspension and dispersion, reducing the concentration of any specific contamination. The dynamic nature 

of the sand spit in the area of the landfall means any contaminated material reaching it would have been 

regularly re-worked.  

1-3 Low potential for local disturbance of naturally present contaminants  

The risk of the underlying (coal) geology being disturbed, thereby releasing naturally present material 

containing contaminants into coastal receiving waters is considered to be extremely low. This is because the 

maximum depth of disturbance of the cable installation operations is shallower than the highest recorded 

depths of the coal seams in this area. The boreholes and ground model demonstrate that the coal seams are 

located below the glacial till (depth greater than circa -12m CD (Figure 105-4), whereas the cable installation 

operations will only disturb material to a depth of circa 3 m below the beach/bed level (Figure 105-1).  

1-4 Small absolute and relative volumes of material disturbed  

The volume of material that is being disturbed is small in absolute terms (assumed low thousands of cubic 

metres) and it is expected that the majority of excavated material will be returned to the trench/ exit pit as 

backfill. Whilst it is theoretically possible that some of the excavated material could be re-worked (via storms/ 

ongoing beach processes) whilst the exit pit and trench remain open, such processes would only serve to 

further reduce the concentration of any contaminants present.  

2- Potential release of drilling fluid during HDD drilling  

The HDD borehole will be at a shallower depth than the coal seams that are present in this region. Accordingly, 

any drilling arisings are expected to comprise beach and underlying Quaternary material as well as drilling 

fluid, rather than coal.  

The release of drilling fluid (typically a suspension of natural bentonite clay (or similar) in water) into the coastal 

waters at the punch-out location may cause a sediment plume in the nearshore area. The drilling fluid typically 

consists of a low concentration bentonite – water mixture. Depending on the formation to be drilled through, 

the concentration is typically between 13 litres (30 kg) and 35 litres (80 kg) of dry bentonite clay per m³ of water 

(30,000 to 80,000 mg/l).  
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The use of bentonite has several benefits:  

• It is a natural material;  

• It is recyclable; and 

• It is on the PLONOR list, so its discharge is not a danger to the environment.  

The bentonite in the drilling fluid is expected to remain in suspension for at least hours or days and will be 

widely dispersed to very low concentrations before settling. There will be no risk to nearby receptors – notably 

bathing waters located circa 7 km away (at Prestatyn and West Kirby). 

This assessment concludes that the nature of the construction activities is not likely to result in any 

remobilisation of previously sediment bound contaminants due to the nature of the intertidal zone and therefore 

no significant effects will occur. 
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QUESTION 113: Section 1.9.3.1. Reg 12(1) letter dated 1 July 2024 - comment 260  

a) Given the variability in densities of red throated diver and 
common scooter across the Liverpool Bay SPA please calculate 
densities at specific locations of vessel activity rather than mean 
density across a large area.  

http://1.9.3.1/
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Eni Response: The applicant notes that generally vessels, by their very nature, move. Therefore, as it will be 

impossible to predict all variations in the location of multiple vessels and a mean density is therefore considered 

appropriate. 

 

b) It is acknowledged that the displacement assessment covers Douglas 
platform however please carry out a vessel disturbance assessment for the 
NUI’s within Liverpool Bay SPA for red-throated diver and common scoter 
plus any transit routes if these are outside of the shipping routes. 
Furthermore, please make it clear of the schedule of removal of the 
existing Douglas platform and installation of pipelines to connect to the new 
Douglas platform.  

Eni Response: An assessment of potential displacement from works at each location is presented below. 

Common scoter 

• Liverpool Bay SPA common scoter population - 141,801 

• Average baseline mortality rate - 0.238 

• Therefore the expected annual mortality is 141,801 x 0.238 = 33,748.64 

• Considering the disturbance distance of 2.5 km, the potential area of disturbance for each platform 

differs due to the varying distance of each platform from the SPA boundary. 

• The maximum area of distrubance for Hamilton is 10.95km2, for Lennox is 19.64km2, for Hamilton 

North is 0.28km2, and for Douglas Process is 9.32km2.  

• Using the mean population density of 83.53 birds/km (HiDef, 2023) the number of birds that could be 

displaced is as follows: 

• Hamilton - 914.75, using a mortality rate of 0.5 to 1% this gives an additional mortality range within the 

Liverpool Bay SPA of 0.01 to 0.03%. 

• Lennox - 1,640.06, using a mortality rate of 0.5 to 1% this gives an additional mortality range within the 

Liverpool Bay SPA of 0.02 to 0.05%. 

• Hamilton North - 23.56, using a mortality rate of 0.5 to 1% this gives an additional mortality range within 

the Liverpool Bay SPA of 0.00 to 0.00%. 

• Douglas Process - 778.13, using a mortality rate of 0.5 to 1% this gives an additional mortality range 

within the Liverpool Bay SPA of 0.01 to 0.02%. 

• Cumulative total across all platforms - 3,356.5, using a mortality rate of 0.5 to 1% this gives an 

additional mortality range within the Liverpool Bay SPA of 0.05 to 0.10%. 

Red-throated diver 

• Liverpool Bay SPA common scoter population - 1,800 

• Average baseline mortality rate - 0.233 

• Therefore the expected annual mortality is 1,800 x 0.233 = 419.40 

• Considering the disturbance distance of 2 km, the potential area of disturbance for each platform differs 

due to the varying distance of each platform from the SPA boundary. 

• The maximum area of disturbance for Hamilton is 6.35km2, for Lennox is 12.57km2, for Hamilton North 

is 0km2, and for Douglas Process is 5.88km2.  

• Using the mean population density of 1.06 birds/km (HiDef, 2023) the number of birds that could be 

displaced is as follows: 
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• Hamilton - 6.73, using a mortality rate of 0.5 to 1% this gives an additional mortality range within the 

Liverpool Bay SPA of 0.01 to 0.02%. 

• Lennox - 13.32, using a mortality rate of 0.5 to 1% this gives an additional mortality range within the 

Liverpool Bay SPA of 0.02 to 0.03%. 

• Hamilton North - 0.00, using a mortality rate of 0.5 to 1% this gives an additional mortality range within 

the Liverpool Bay SPA of 0.00 to 0.00%. 

• Douglas Process - 6.23, using a mortality rate of 0.5 to 1% this gives an additional mortality range within 

the Liverpool Bay SPA of 0.01 to 0.01%. 

• Cumulative total across all platforms - 26.28, using a mortality rate of 0.5 to 1% this gives an additional 

mortality range within the Liverpool Bay SPA of 0.03 to 0.06%. 

 

c) Please clarify the schedule of work for the NUI’s and any other work required to connect 
the NUI’s with New Douglas platform including installation of new cables/pipelines/ new 
topsides etc. If any of this work could slip into wintering period, the following information 
need to be presented:  

i.       What density of red throated diver (RTD) and common scoter     (CS) will be present 
in the disturbed area and thus used in the disturbance calculations? 

ii.  Where has this bird density data been obtained from? This should be obtained from 
Liverpool Bay specific data sources, Lawson et al (2015) is recommended.  

iii.  Please include a map in the RIAA of the area wherein RTD and CS are assessed 
as being disturbed from for the construction and the operational phase. What % of 
birds are likely to be disturbed from this area  

iv. How long will the disturbing activity last for in the construction phase?  

v. The RIAA needs to describe the proportion of the SPA population that is likely 
to be disturbed  

vi. What proportion of the available foraging habitat in the SPA will be excluded 
to RTD and CS as result of the disturbance? What are the implications of this 
exclusions, considering the conservation objective targets for 'bird distribution' 
and 'distribution of supporting habitats' are defined as 'restore' in the SNCB 
conservation advice due to the presence of infrastructure causing an ongoing 
impact, meaning further deterioration should be avoided.  

Disturbance and displacement from airborne sound and presence of vessels and 
infrastructure is assessed in relation to mortalities impacting the qualifying populations 
of the SPA and the conservation objective regarding population size. However, no 
reference is made to how the loss of habitat due to vessel disturbance impacts the 
conservation objective regarding distribution of the feature(s).  

The assessment has not been carried out with reference to the specific conservation 
objectives of qualifying features. Of note is one of the conservation objectives for red-
throated diver, which is to restore the distribution of the feature. Due to this objective, 
it is recommended that all vessel activity within and 2km around the Liverpool Bay SPA 
is undertaken outside of the wintering period (1. November to 31. March inclusive). It is 
recommended that, as a minimum, mitigation measures are put in place for vessel 
activity during the wintering period, namely using established shipping routes to transit 
through the SPA, slow vessel speeds, and avoiding over-revving of engines.  
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Using all the above information and recommendations, please provide further 
reasoning as to why the conclusion of a negligible adverse effect upon the integrity of 
the Liverpool Bay SPA alone has been reached.  

Eni Response:  

Response to c). 

The schedule and durations of the main installation and support vessels associated with the works at the NUI's 

is as follows: 

Hamilton Main 

• Topsides - flushing and cleaning - 31st December 2024 to 26th March 2025 

• Wells - Plug and abandon - 16th July 2025 to 26th March 2026 

• Preparation for platform removal - 5th April 2026 to 16th May 2026 

• Redundant riser removal and clamp installation - 3rd June 2026 to 13th July 2026 

• Platform removal and new installation - 29th July 2026 to 2nd August 2026 

• Hook-up and commissioning, pre-well completion - 27th September 2026 to 3rd November 2026 

• Well perforation and XT installation - 4th November 2026 to 13th January 2027 

• Hook-up and commissioning, post-well completion and seismic equipment install - 7th January 2027 to 

2nd February 2027 

 

Hamilton North 

• Topsides - flushing and cleaning - 19th August 2024 to 30th October 2024 

• Wells - Plug and abandon - 10th April 2026 to 9th October 2026 

• Preparation for platform removal - 17th May 2026 to 27th June 2026 

• Redundant riser removal and clamp installation - 14th May 2025 to 2nd June 2025 and 15th June 2026 

to 29th June 2026 

• Platform removal and new installation - 21st May 2027 to 27th May 2027 

• Hook-up and commissioning, pre-well completion - 27th September 2026 to 3rd November 2026 

• Well perforation and XT installation - 4th November 2026 to 13th January 2027 

• Hook-up and commissioning, post-well completion and seismic equipment install - 7th January 2027 to 

2nd February 2027 

Lennox 

• Topsides - flushing and cleaning - 27th March 2025 to 2nd July 2025 

• Wells - Plug and abandon - 24th October 2026 to 30th April 2027 

• Preparation for platform removal - 28th June 2026 to 16th August 2026 

• Redundant riser removal and clamp installation - 19th July 2025 to 14th August 2025 and 15th January 

2026 to 26th January 2026 

• Platform removal and new installation - 28th May 2027 to 20th June 2027 

• Hook-up and commissioning, pre-well completion - 5th July 2027 to 11th August 2027 

• Well perforation and XT installation - 31st August 2027 to 26th October 2027 
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• Hook-up and commissioning, post-well completion and seismic equipment install - 27th October 2027 to 

15th November 2027 

Douglas 

• New platform installation - 21st July 2026 to 28th July 2026 

• Hook up and commissioning - 29th July 2026 to 3rd December 2026 

The movement of tug/anchor vessels and cargo barges will take place only when installation vessels are at 

the individual locations, minimising vessel traffic, and associated potential disturbance, through the SPA. 

 

QUESTION 116: Section 1.9.3.11 - Table 1.156. Reg 12(1) letter dated 1 July 2024 – 
comment 267  

Pages 466 – 468 of the RIAA. It is stated that there will be no adverse effect to red-
throated diver, little gull, common scoter and waterbird assemblage within Liverpool Bay 
SPA. Please clarify how this conclusion has been made. Please also clarify if the 
conclusion would be different depending on what season the work is undertaken.  

Eni Response:  

Temporary habitat loss leading to displacement/disturbance of birds 

A total of 37.02 km2 of the physical works area sits within the Liverpool Bay SPA which itself is 2521.77 km2 

in extent. Assuming that all of the SPA represents foraging for its various features, this equates to 1.47% of 

the Liverpool Bay SPA that will be temporarily affected by proposed works. It can be presumed that the area 

of the physical works would be lost to all qualifying species. However, once construction has finalised the 

habitat will be returned to its previous state. For little tern that only use a very limited area within the Liverpool 

Bay, the areas of loss within their respective foraging range have been calculated. This equates to 0.167% of 

the little tern foraging range. 

Disturbance and displacement from airborne sound and presence of vessels and infrastructure 

Displacement modelling has been undertaken for all species where data was available utilising a mixture of 

the HiDef Aerial Surveying Limited (2023); Waggit, et. al. (2020) and Bradbury, et. al. (2016) data, the results 

of this are summarised in Table 1.137. The number presented within the table represent a 100% displacement 

around the 12 construction vessels and a 1% mortality rate. This is deemed the worst case scenario. Density 

data was not available for little tern within Liverpool Bay SPA so instead the amount of available foraging 

habitat that will be subject to disturbance from visual and audial sources at any one time has been calculated. 

A precautionary disturbance distance of 50 m is used for little tern. 

Displacement will be highest during the construction phase, but this can be considered a temporary impact, 

and as all excess mortality is below 1% displacement does not significantly impact the long term viability of the 

populations. As the increase in excess mortality (or reduction in available habitat) is short term and reversible 

and is not sufficient to significantly impact population viability there would be no adverse effects to the integrity 

of the Liverpool Bay SPA. 

Indirect impacts from changes in prey availability 

Indirect effects to prey availability are predicted to be short term and reversible, lasting only for the duration of 

construction. Any impacts can therefore be assumed to apply only to the construction and decommissioning 

phases. For mobile species during the non-breeding season, the assessment of fish within volume 2, chapter 

7: marine biodiversity, and the diadromous fish section of the RIAA concluded that there would be no significant 

impact on fish. Therefore, the fish are likely to move away from construction and operational areas in a similar 

manner as the birds and therefore the impacts from changes in prey availability will be of the same, if not of 

less significance that the temporary habitat loss. 

http://1.9.3.11/
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For breeding species that are concentrated within a small foraging range such as little tern, displacement of 

prey due to underwater noise created by cable laying activities has been quantified as affecting between 2.4% 

and 2.9% of the little tern foraging range. Common tern have a larger foraging range (18 km from Woodward 

et al., 2014) and the area affected will be approx. 0.01%, which is negligible. Displacement caused by 

sedimentation is harder to quantify due a lack of numerical data in the literature, however dredging works for 

the West Hoyle Bank will be approx. 1 km across, 60 m in width and 7 m in depth, these will take approx. two 

to three weeks to complete and may result in average Suspended Sediment Concentration (SSC) values of 

over 3000 mg/l in shallower waters. In addition, the cable plough itself may result in SSCs of over 1000 g/l in 

the shallower nearshore waters where the little tern forage. This is over the 1 g/l that may be harmful to adult 

fish (Engell, Sørensen and Skyt, 2001), and it would be reasonable to assume that some displacement of fish 

may occur, although it is not possible to quantify this. Additionally, fish eggs may be smothered and killed 

which will further reduce the amount of small prey items available for the little tern. Assuming works were to 

take place during the breeding season (which for little tern is between April and July), then although the impacts 

caused by construction may be high in any one year, the impacts will be reversible causing no long-term effects 

to the biogeographic populations of little tern and common tern. Taking that into consideration the magnitude 

of impact during construction is taken as a precautionary ‘low’. Although work is still needed to define the 

sensitive egg laying and chick rearing period for the Gronant Dunes  

colony, measures to limit works during the sensitive egg laying and chick rearing period when little tern are 

concentrated within a small foraging range are to be discussed further with NRW. Works carried out after chick 

fledging when the little tern are not confined to a small foraging range would have a negligible impact. 

Therefore, for these receptors the magnitude of impact for construction is presented for both work during the 

breeding period and for works outside of the breeding period. 

Accidental pollution in the surrounding area 

There is a risk of pollution being accidentally released during the construction, operation and maintenance as 

well as decommissioning phases from sources including vessels/vehicles and equipment/machinery. The 

likelihood of an accidental release of pollutants is extremely low. However, should an event occur, effects 

would be limited in spatial extent. In addition, it is anticipated that the risk of such events occurring will be 

managed by the implementation of measures set out in standard industry guidance documents such as ERP, 

OPEPs and SOPEPs. Birds that spend a lot of time in the water such as common scoter and red-throated 

diver would be more susceptible to any risks, however as the risks of spillage are low, any spills will be limited 

in extent, and any effects will be reversible, so there would be no adverse effects to the integrity of the Liverpool 

Bay SPA in any phase caused by the risk of accidental pollution in the surrounding area. 

Therefore, for all features except little tern, during all phases and for all potential impacts, there will be a 

negligible adverse effect upon the integrity of the Liverpool Bay SPA. 
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Annex A: Offshore ES - Volume 3, Appendix K1: 
Offshore Ornithology Baseline Technical Report 
 

Double click icon to open: ES Volume 3, Appendix 

K1: Offshore Ornithology Baseline Technical 

Report 
ES-2022-009_LBACC

SLtd_ES_Appendix K1_OOB TR_NRW_FINAL.pdf
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Glossary 


Term Meaning 


Ornithology The study of birds 


Special Protection Area 
(SPA) 


An area of land that has been designated as part of the UK site network and is set aside 
for the protection of the bird populations that reside there 


Nearshore waters Coastal waters adjacent to the coast 


Joint Nature Conservation 
Committee (JNCC) 


The JNCC are the only statutory nature advisor to all four countries of the UK. 


Waterbird The Ramsar Convention defines ‘waterfowl’ as species of birds that are “ecologically 
dependent upon wetlands” 


Seabird Birds that are fully dependant upon the sea for at least part of their life cycle 


Auks Birds from the family Alcidae 


Gulls Birds from the family Lariidae 


Terns Birds from the family Sterniidae 


Foraging Actively seeking food. For the purposes of the analysis carried out in this report no 
distinction was made between foraging (seeking food) and feeding (actively eating) 


Density For the purposes of this report – the number of individuals contained within a set area (i.e. 
250m x 250m grid squares. 


Abundance For the purposes of this report – the number of birds 


Bio-season A bio-season is part of a birds’ life cycle when it has different habits, often in different 
places according to the stage of its life cycle, e.g. breeding and non-breeding seasons 


Breeding season This is dependent upon the species and for this report is taken on a species by species 
basis as taken from Furness (2015). See Table 1.3 


Non-breeding season This is dependent upon the species and for this report is taken on a species by species 
basis as taken from Furness (2015). See Table 1.3 


Winter season The core wintering season runs from Nov – Mar (Stroud, et. al., 2013) 


Passage seasons The spring passage (also known as the return migration period) season runs from Apr – 
Jun and the autumn passage (also known as the post-breeding migration period) runs from 
Jul – Oct (Stroud, et. al., 2013).  


 


Acronyms 


Acronym Description 


JNCC Joint Nature Conservation Council 


SMP Seabird Monitoring Programme 


SPA Special Protection Area 


MHWS Mean High Water Spring 


MLWS Mean Low Water Spring 


PoA Point of Ayr 


GIS Geographic Information System 


OPRED Offshore Petroleum Regulator for Environment and Decommissioning 


OWF Offshore Wind Farm 
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Units 


Units Description 


Km Kilometre 


Km2 Square kilometre 


AONs Apparently Occupied Nests 


Pair A breeding pair of seabirds 
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1 OFFSHORE ORNITHOLOGY BASELINE 
TECHNICAL REPORT 


1.1 Introduction 


This Offshore Ornithology Baseline Technical Report provides a detailed baseline characterisation of 


offshore ornithology (which includes only marine species) for the Hynet Carbon Dioxide Transportation and 


Storage Project - Offshore (hereafter referred to as “the Project”). Data has been collated through a detailed 


desktop review of relevant material within the region. 


1.1.1 The Project 


As part of the offshore components of the Project (hereafter referred to as the ‘Proposed Development’), the 


existing offshore natural gas import pipeline from Point of Ayr (PoA) gas terminal will be re-purposed to 


become a CO2 export pipeline and will transport the CO2 to the repurposed Douglas platform. From the 


Douglas platform, CO₂ will be transported along re-purposed natural gas pipelines to the Hamilton main 


platform for injection into the Hamilton main reservoir, to the Hamilton north platform for injection into the 


Hamilton north reservoir, and to the Lennox platform for injection into the Lennox reservoir. The Proposed 


Development will also require new electrical and fibre optic infrastructure seawards of Mean High-Water 


Spring (MHWS), connecting the PoA Terminal to the offshore infrastructures. 


1.2 Study area 


The offshore ornithology study area is defined as the area encompassing the Proposed Development area, 


which includes the offshore structures, offshore cables and subsea cables (including intertidal habitats up to 


MHWS), plus an additional 10 km buffer, or up to Mean Low Water Spring (MLWS) where this is less than 


10 km (Figure 1.1). 10 km was applied to account for the displacement of sensitive divers and seaducks 


which are highly sensitive to vessel movements (Schwemmer et al., 2011; Burger et al., 2019) and are 


present in the Liverpool Bay in internationally important numbers. 


Additionally, there are several protected sites designated for marine birds with connectivity to the Proposed 


Development. Figure 1.2 Shows the designated sites with relevant ornithology features that are within 


315 km of the Eni Proposed Development Area. 315 km is the mean max foraging range for northern gannet 


(as taken from Woodward, et. al., 2016) and was the range used to assess connectivity with the Proposed 


Development. 
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Figure 1.1: Offshore Ornithology Study Area 
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Figure 1.2: SPAs With Connectivity To The Proposed Development Within 315 km 
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1.3 Consultation 


A summary of the key issues raised during consultation activities undertaken to date specific to offshore 


ornithology is presented in Table 1.1 below. 


 


Table 1.1: Summary of Key Consultation Issues Raised During Consultation Activities Undertaken 


For The Project Relevant To Offshore Ornithology 


Date Consultee and type of 
response 


Issue raised Response to issue 
raised and/or where 
considered in this 
chapter 


27/01/2023 OPRED Table 7.20: Mean max foraging 
ranges with standard deviation 
(SD) for seabird species. The 
use of Woodward et al. (2019) 
mean max plus 1 standard 
deviation foraging ranges is 
welcomed. It is advised that 
breeding season foraging ranges 
for razorbill and guillemot are 
those within appendix 1 of 
Woodward et al. (2019) which 
excludes data from Fair Isle 
where the foraging range may 
have been unusually high due to 
reduced prey availability during 
the study year. Therefore, the 
foraging range to use for razorbill 
is 73.8 km + 48.4 km and for 
guillemot is 55.5 km + 39.7 km. It 
is advised that records of 
protected species are sought 
from the appropriate local 
biological record centres, nature 
conservation organisations and 
NBN Atlas (https://nbnatlas.org/). 
It is also advised that 
consideration should be given to 
the wider context of the location 
of the Project, in terms of habitat 
linkages and protected species 
populations in the wider area to 
assist the impact assessment. 


This has been noted and 
used where appropriate. 
Records were sought for 
waterbirds from the BTO 
and the JNCC on 
breeding, wintering, and 
passage birds that utilise 
the habitats within the 
study areas.  


27/01/2023 OPRED Section 7.5.3 and Section 7.5.4. 
Consideration should be given as 
to whether seabird surveys of the 
platform will be required to 
ascertain if nesting and/or 
roosting seabirds are (or have 
been) using the structures. JNCC 
have generated an advice note 
on Seabird Survey Methods for 
Offshore Installations: Black-
legged kittiwakes including 
example offshore installation 
seabird survey recording forms 
and a black-legged kittiwakes 
information and resources 
signposting document which may 
be useful for seabird surveys of 


Nesting bird surveys of 
the offshore platforms 
have already been 
undertaken by RSK 
Biocensus (RSK) 
between 8th and 13th 
June 2022. Nesting 
black-legged kittiwake 
were present on four of 
the six platforms and a 
nesting bird strategy 
(also authored by (RSK) 
in December 2022) was 
created off of the back of 
these surveys. 


The effects of 



https://nbnatlas.org/
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Date Consultee and type of 
response 


Issue raised Response to issue 
raised and/or where 
considered in this 
chapter 


offshore platforms. Consideration 
should also be given to the 
anthropogenic disturbance and 
displacement of Red-Throated 
Diver and Common Scoter which 
are features of Liverpool Bay 
SPA, and which are also 
included as a priority species in 
Section 7 of the Environment 
(Wales) Act 2016. Both species 
are sensitive to anthropogenic 
disturbance and displacement. 
Details of where further 
information can be found on this 
is provided in Annex 2. Table 
7.20: Mean max foraging ranges 
with standard deviation (SD) for 
seabird species. The use of 
Woodward I 2019 mean max 
plus 1 standard deviation 
foraging ranges is welcomed. It 
is advised that breeding season 
foraging ranges for razorbill and 
guillemot are those within 
appendix 1 of Woodward et al. 
(2019) which excludes data from 
Fair Isle where the foraging 
range may have been unusually 
high due to reduced prey 
availability during the study year. 
Therefore, the foraging range to 
use for razorbill is 73.8 km + 
48.4 km and for guillemot is 
55.5 km + 39.7 km. 


anthropogenic 
disturbance and 
displacement on red-
throated diver and 
common scoter have 
also been considered. 


27/01/2023 OPRED Should work be undertaken 
during the non-breeding season, 
this would be likely to coincide 
with the presence of red-throated 
diver and common scoter in the 
Liverpool Bay SPA. The number 
of boat movements associated 
with the works should therefore 
be included within the ES. The 
significance of any increase in 
vessel movements, in particular 
those that transit the Liverpool 
Bay SPA should be presented in 
relation to the disturbance to the 
red-throated diver and common 
scoter, covering any vessel 
transit routes taken. Interim 
advice of the treatment of 
displacement for red-throated 
diver is available at Joint SNCB 
Interim Displacement Advice 
Note | JNCC Resource Hub 
(https://hub.jncc.gov.uk/assets/9
aecb87c-80c5-4cfb-9102-
39f0228dcc9a).Section 7.5.7: 
Potential Mitigation. In relation to 


 



https://hub.jncc.gov.uk/assets/9aecb87c-80c5-4cfb-9102-39f0228dcc9a

https://hub.jncc.gov.uk/assets/9aecb87c-80c5-4cfb-9102-39f0228dcc9a

https://hub.jncc.gov.uk/assets/9aecb87c-80c5-4cfb-9102-39f0228dcc9a
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Date Consultee and type of 
response 


Issue raised Response to issue 
raised and/or where 
considered in this 
chapter 


the proposed mitigation 
measures outlined for offshore 
ornithology, the Developer is 
advised to ensure that the 
proposed Vessel Management 
Plan (VMP) is agreed in writing 
with NRW. Several features of 
the Liverpool Bay SPA are 
known to be sensitive to 
anthropogenic disturbance (as 
noted above) and so further 
consideration of any potential 
additional vessel movements 
from the operational and 
maintenance phases is advised. 


 


1.4 Methodology  


1.4.1 Desktop study 


Ornithological data within in the offshore ornithology study area (Figure 1.1) has been collated through a 


detailed and comprehensive review of currently accessible studies and datasets. Both scientific and grey 


literature were reviewed. These are summarised at Table 1.2 below. 


 


Table 1.2: Summary Of Key Desktop Reports 


Title Source Year Author 


Densities of qualifying species within Liverpool Bay/Bae 
Lerpwl SPA: 2015 to 2020 (NECR440) 


Natural England 2023 HiDef Aerial Surveying 
Limited 


Awel Y Môr OWF Offshore  


Ornithology Baseline  


Characterisation Report 


APEM Ltd. 2022 Boa, et al.  


LBA CCS Transport and Storage Project Feasibility Study 
Pre-EN 


Eni Progetti 2021 ENI 


Seabird Monitoring Programme Report 1986-2019 JNCC 2021 JNCC 


Distribution maps of cetacean and seabird populations in 
the North-East Atlantic 


Journal of Applied 
Ecology 


2020 Waggitt et al. 


Desk-based revision of seabird foraging ranges used for 
HRA screening 


BTO Research 
Report 


2019 Woodward et al. 


Gwynt Y Môr OWF Post-construction Aerial Surveys 2016 
to 2019 


APEM Ltd. 2017 - 
2019 


Goddard et al., 2017, 2018, 
Goulding et al., 2019 


UK Offshore Energy Strategic Environmental Assessment 
OESEA3 


DECC 2016 DECC 


An Assessment of the Numbers and Distributions of 
Wintering Waterbirds and Seabirds in Liverpool Bay 


JNCC 2016 Lawson et al. 


Mapping Seabird Sensitivity to Offshore Wind Farms PlosOne 2014 Bradbury et al. 


SEA678 Data Report for Offshore Seabird Populations University College 
Cork 


2006 Mackey and Giménez 


North Hoyle Offshore Wind Farm, Annual FEPA Npower 2005 RWE Group 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE ES TECHNICAL REPORT 


 


Offshore Ornithology Baseline Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 7 


Monitoring Report 2004-2005 Renewables 


Proposed Development Area 


1.4.2 Mapping datasets 


Supplementary material from HiDef Aerial Surveying Limited (2023), Waggitt et al. (2020), and Bradbury et 


al. (2014) was used to produce maps showing the spatial variation in densities across seasons in the 


offshore ornithology study area. 


HiDef Aerial Surveying Limited (2023) flew eight aerial surveys over the original boundary of the Liverpool 


Bay/Bae Lerpwl SPA between 2015 and 2020. Despite only flying the original SPA boundary (the Liverpool 


Bay/Bae Lerpwl was extended in 2017) the report revises SPA population estimates for common scoter and 


red-throated diver plus the assemblage. Although this is the most current survey data available it is based on 


a relatively low survey effort carried out over the core wintering period only (surveys were all conducted 


between January and March), and over a reduced spatial area when compared to the other datasets. The 


surveys were also tailored to provide condition assessments for the SPA features (namely common scoter 


and red-throated diver) that use the nearshore waters, as such data has only been mapped for common 


scoter, red-throated diver, little gull and cormorant. 


Waggitt et al. (2020) have developed an approach to produce distribution maps for 12 seabird species at 


10 km and monthly resolution in the northeast Atlantic.  


Bradbury et al. (2014) analysed offshore boat and aerial observer surveys spanning from 1979 to 2012 to 


produce predicted bird densities across a grid covering English territorial waters at a resolution of 3×3 km.  


Monthly relative densities were available in raster and shapefile format, for HiDef Aerial Surveys (2023), 


Waggitt et al. (2020) and Bradbury et al. (2014) respectively. Using the raster files from Waggitt et al. (2020), 


monthly raster displaying number of individuals per km2 were aggregated into biological season (breeding 


and non-breeding) as defined by Furness (2015). The seasonal split for each species (breeding and non-


breeding) is shown in Table 1.3. Average density per season was mapped in Geographic Information 


System (GIS). 


To display the HiDef Aerial Surveying Limited (2023) data densities were plotted using kernel density 


estimation, the data were averaged over all eight surveys and the zone of influence upscaled to reflect the 


missed coverage of the aerial survey transects. 


Seasonal predicted densities were already available in a shapefile format in Bradbury et al. (2014) and were 


mapped using GIS. The seasonal split in Bradbury et al. (2014) differed to the approach that was followed for 


visualising the Waggitt et al. (2020) data. Bradbury et al. (2014) split seasons as followed: summer (April to 


September) and winter (October to March). Therefore, there must be a degree of caution when interpreting 


and comparing seasonal variation findings between Bradbury et al. (2014) and Waggitt et al. (2020).  


In addition to the seasonal split, the Waggitt et al. (2020) study is based on data collected from 1980 to 2018, 


whilst Bradbury et al. (2014) included data collected from 1979 to 2012. Furthermore, the spatial resolution 


differed between the two studies – ranging from 3×3 km in Bradbury et al. (2014) to 10×10 km in Waggitt et 


al. (2020). 


 


Table 1.3: Annual Life Cycle Across Months For Key Species From Waggit, Et. Al. (2014) 


Species J F M A M J J A S O N D 


Herring gull Larus argentatus             


Lesser black-backed gull Larus fuscus             


Northern fulmar Fulmarus glacialis             


Black-legged kittiwake Rissa tridactyla             







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE ES TECHNICAL REPORT 


 


Offshore Ornithology Baseline Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 8 


Species J F M A M J J A S O N D 


Common guillemot Uria aalge             


Razorbill Alca torda             


Atlantic puffin Fratercula arctica             


Manx shearwater Puffinus puffinus             


Northern gannet Morus bassanus             


Key:   Breeding   Non-breeding  


 


1.4.3 Data Limitations 


The desktop data used are the most up to date publicly available information which can be obtained from the 


applicable data sources as cited. Data that has been collected is based on existing literature, consultation 


with stakeholders and identification of habitats to inform likely ornithological species. 


No offshore site-specific surveys have been carried out to inform the baseline characterisation, therefore, it is 


possible that ornithological features may have not been identified. Given the detailed desktop study 


completed however, it is unlikely that key species have been omitted from the baseline characterisation 


within the Proposed Development and wider area. 


1.5 Baseline Environment 


1.5.1 Designated Sites 


There are three designated sites that directly overlap with the Offshore Ornithology Study Area; Liverpool 


Bay/Bae Lerpwl Special Protection Area (SPA), Dee Estuary SPA and Ribble and Alt Estuaries SPA (Figure 


1.1). In addition, the potential for offshore interaction of birds from breeding colonies with the Proposed 


Development Area has been assessed based on the most extensive and prevalent seabird foraging ranges. 


Manx shearwater (Puffinus puffinus) and northern gannet (Morus bassanus) are known to be among the 


most abundant species within the Irish Sea (Mackey and Giménez., 2006). In order to identify designated 


sites that could potentially be connected to the Proposed Development, a foraging range distance of 315 km 


was used. The foraging range of Manx shearwater is particularly large, at 1,346.8 km, which provides a 


larger area and thus reduces the potential for impact. Therefore, designated sites have been identified based 


on the foraging distance of northern gannet. The list of SPAs within range of the Proposed Development 


Area are shown in Table 1.4 and presented in Figure 1.4. The mean max foraging ranges from Woodward, 


et. al. (2016) which were used to determine connectivity are found in : Appendix A. 


 


Table 1.4: SPA Colonies (Qualifying As An Individual Species And/Or Assemblage Of Species) Within 


Individual Species Range (Mean-Max Foraging Range) From The Proposed Development Area 


Site Name and Code Distance to Proposed 
Development Area (km) 


Relevant Qualifying 
Feature 


Liverpool Bay / Bae Lerpwl SPA (UK9020294A) 0.00  • Red-throated diver Gavia 
stellata (Non-breeding) 


• Little gull Hydrocoloeus 
minutus (Non-breeding) 


• Common scoter Melanitta 
nigra (Non-breeding) 


• Little tern Sternula 
albifrons (Breeding) 


• Common tern Sterna 
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Site Name and Code Distance to Proposed 
Development Area (km) 


Relevant Qualifying 
Feature 


hirundo (Breeding) 


Dee Estuary SPA (UK9013011) 0.00 • Sandwich tern Sterna 
sandvicensis (Non-
breeding) 


• Common tern Sterna 
hirundo (Breeding) 


• Little tern Sternula 
albifrons (Breeding) 


• Cormorant Phalacrocorax 
carbo 


• Great crested grebe 
Podiceps cristatus 


Ribble and Alt Estuaries SPA (UK9005103) 1.00 • Lesser black-backed gull 
Larus fuscus (Breeding) 


• Common tern (Breeding) 


Anglesey Terns/Morwenoliaid Ynys Môn SPA 
(UK9013061) 


30.0 • Sandwich Tern Sterna 
sandvicesis (Breeding) 


Morecambe Bay and Duddon Estuary SPA 
(UK9020326) 


22.0 • Lesser black-backed gull 
(Breeding and Non-
breeding) 


Aberdaron Coast and Bardsey Island/Glannau 
Aberdaron ac Ynys Enlli SPA (UK9013121) 


98.0 • Manx Shearwater 
(Breeding) 


Ailsa Craig SPA (UK9003091) 196.0 • Gannet (Breeding) 


Skomer, Skokholm and the Seas off 
Pembrokeshire/Sgomer, Sgogwm a Moroedd Penfro 
SPA (UK9014051) 


213.0 • Storm Petrel Hydrobates 
pelagicus (Breeding) 


• Manx Shearwater 
(Breeding) 


Grassholm SPA (UK9014041) 224.0 • Gannet (Breeding) 


Saltee Islands SPA (IE0004002) 246.0 • Fulmar Fulmarus glacialis 
(Breeding) 


• Gannet (Breeding) 


 


1.5.1 Literature Review  


1.5.1.1 General synopsis 


Irish Sea 


Ship-based seabird surveys undertaken in the Irish Sea, Cardigan Bay, North Channel, and eastern section 


of the St. George Channel (collectively referred to as Sea 6) from 1980-2003 have been utilised to gain a 


better understanding of seasonal distribution and abundance of seabirds in proximity to the Proposed 


Development (Mackey and Giménez, 2006).The surveys found that Manx shearwater were recorded in high 


densities (up to eight individuals/km2) during the breeding and post breeding seasons. Additionally, northern 


gannet was also recorded in high densities (up to 2.5 individuals/km2) during the post breeding season. 


Herring gull (Larus argentatus) and black-legged kittiwake (Rissa tridactyla) were recorded in high densities 


(up to five individuals/km2 and two individuals/km2) respectively within Sea 6. 


Further species that were identified from survey findings as being present within the Irish Sea include great 


cormorant, northern fulmar, arctic skua (Stercorarius parasiticus), European shag (Phalacrocorax aristotelis), 


great skua (Stercorarius skua), black-headed gull (Chroicocephalus ridibundus), common gull (Larus canus), 


lesser black-backed gull, great black-backed gull (Larus marinus), common tern, arctic tern (Sterna 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE ES TECHNICAL REPORT 


 


Offshore Ornithology Baseline Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 10 


paradisaea), black guillemot (Cepphus grylle), common guillemot (Uria aalge), razorbill (Alca torda), and 


Atlantic puffin (Fratercula arctica). 


The European storm petrel, Leach’s storm petrel (Oceanodroma leucorhoa), pomarine skua (Stercorarius 


pomarinus), and long-tailed skua (Stercorarius longicaudus) were additionally identified from as being 


present within the Irish Sea. These species have been found to have lower concentrations within the Irish 


Sea than the aforementioned species, typically recorded as passage migrants, and more frequently 


observed in offshore waters, as opposed to coastal or nearshore waters (Mackey and Giménez, 2006). 


Similar to findings from Mackey and Giménez (2006), the predominant breeding species of seabird in the 


Irish Sea were found to be the Manx shearwater, northern gannet, lesser black-backed gull, guillemot, and 


herring gull (DECC, 2016).  


There are seasonal variations in the distribution and abundance of seabird species in the Irish Sea. In the 


breeding season species congregate at their breeding colonies and make regular foraging trips between 


their colonies and offshore foraging areas. Seabirds have species-specific foraging distances from their 


colonies/breeding sites (Woodward et al., 2019), these foraging ranges are shown in Table 1.3. In winter, 


most seabirds have a fully pelagic existence and are therefore present in lower densities across the Irish 


Sea.  


1.5.1.2 Site specific reports 


Offshore ornithological data has been collected for multiple purposes within Liverpool Bay and wider UK 


waters that provide regional and national generic and species-specific information on the distribution, 


abundance, biological seasons, behaviour and characteristics of birds in the offshore environment. These 


data give a detailed insight into species abundance and behaviour within the Offshore Ornithology Study 


Area and help to provide extra detail for the baseline characterisation.  
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Figure 1.3: Location Of Study Areas With Existing Data Sources That Overlap With The Offshore 


Ornithology Study Area 


North Hoyle Post-construction Monitoring 


Post–construction, monthly seabird surveys were completed continually between 2004 and 2005. Findings of 


the aerial surveys showed that red-throated diver were predominantly found in the shallow inshore waters of 


Liverpool Bay during the winter and passage months and that they were largely absent during the summer. 


The majority of the records of red-throated diver from the aerial surveys were recorded in or over waters 


inshore of the North Hoyle Offshore Wind Farm and further east off the Lancashire coastline. 


Common scoter were the most abundant species recorded with concentrations around Llandulas, Conwy 


Bay, Shell Flat and off the mouth of the River Ribble, and off Formby. The concentrations off Formby are the 


area that overlaps most with the Proposed Development. Other species present were: northern fulmar, 


northern gannet, great cormorant , lesser black-backed gull, black-legged kittiwake, sandwich tern and 


common/arctic tern, and auk spp. 


Rhyl Flats post-construction monitoring 


Post-construction monitoring of Rhyl Flats Offshore Wind Farm (RFOWF) was undertaken across three 


years, between October 2009 and July 2012 (APEM, 2011; APEM, 2012b).  


Of the non-breeding designated species associated with the Liverpool Bay SPA, both common scoter and 


red-throated diver were recorded widely in the winter period, with neither species recorded in July. Of the 







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE ES TECHNICAL REPORT 


 


Offshore Ornithology Baseline Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 12 


breeding designated species associated with the Liverpool Bay SPA there were three records of tern species 


recorded during the July 2012 survey, two inshore of RFOWF and one to the north-east. 


Up to 16,300 common scoter were recorded in the wider survey area during the third year of surveys, with 


birds recorded in all months between October 2011 and March 2012. Red-throated diver (and diver species 


not identified to species level) were recorded between October and February during the 2011/12 surveys. A 


peak count of 143 birds was estimated for the wider survey area in November 2011, which was earlier than 


the peak of 153 in December 2010.  


Gwynt y Môr Post-consent Monitoring 


Post-construction digital aerial surveys were conducted to assess the presence and abundance of seabirds 


within the wind farm area and its surroundings. The surveys comprised of the wind farm area and 2 km 


buffer, plus across a wider region that surrounded the wind farm. 


The surveys showed that red-throated diver were estimated to be present in low densities across Gwynt y 


Mor (GyM) plus a 2 km buffer, with higher predicted densities observed in the south-east of the wider survey 


area. The peak estimated abundance of red-throated diver present within the GyM array area was 22 


individuals.  


Black-legged kittiwake were widespread and abundant across the GyM array area and wider region. The 


peak predicted estimated abundance of black-legged kittiwake was 1,923 birds in the October 2018 surveys. 


Common gull were also widespread and abundant across the GyM wind farm area and wider survey area.  


Great black-backed gulls were observed in low numbers. Herring gull were recorded throughout the aerial 


digital surveys. Lesser black-backed gull peaked in July 2018. 


Guillemot/razorbill were the most abundant species, after common scoter, across the survey areas. Northern 


fulmar were recorded during the February and March 2019 wider area surveys. The peak estimated 


abundance of birds recorded as cormorant/shag within the wider survey area varied between survey years. 


Awel Y Môr Offshore Ornithology Baseline Characterisation  


Aerial digital surveys of the Awel Y Môr (AyM) study area were undertaken by APEM between March 2019 


and February 2021 inclusive, a total of 24 surveys. A total of 21 separate species were noted, including three 


that could not be identified to species level.  


Common scoter were not recorded within the AyM array area however, they were noted within a 4 km buffer 


in three of the 24 surveys: October 2019, January 2020 and April 2020. The highest density was 0.24 


individuals/km2, with an estimated abundance of 61 individuals in January 2020. Common scoter were only 


recorded between September and April.  


Within a 5km to 8 km buffer only area, red-throated diver were recorded in 11 of the 24 surveys with a peak 


estimated abundance of 77 in January 2020 with a peak density of 0.57 individuals/km2. Red-throated diver 


were most abundant within the array area during February to April.  


Arctic and common terns could not be identified to species level during surveys so were recorded under the 


term “commic tern”. They were recorded in two of the 24 surveys within the AyM array area with an 


estimated peak abundance of 8 and density of 0.10 individuals/km2.  


The additional species recorded within the AyM array area and associated buffer only areas were: black-


legged kittiwake, common gull, great black-backed gull, herring gull, guillemot, razorbill, northern fulmar, 


Manx shearwater, northern gannet, great cormorant, lesser black-backed gull, sandwich tern, puffin, black 


guillemot, great crested grebe and red-breasted merganser. Within the AyM array area the most abundant of 


these species were common guillemot with an estimated peak abundance of 1,243 individuals recorded in 


February 2021.  
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1.5.2 Species Accounts 


1.5.2.1 SPA seabirds 


In this section, species accounts and maps of predicted densities within the Proposed Development are 


provided for all SPA seabird features that are known to have connectivity with the Proposed Development. 


These species are of high conservation importance as they are present in internationally important numbers, 


have connectivity with the Proposed Development, and impacts upon them may affect the integrity of the 


SPAs. 


Common scoter 


Common scoter are diving ducks which feed on molluscs below the water surface. They can be seen around 


much of Britain and Ireland’s coastlines all year round, but larger flocks are found in the winter months, 


typically between October and March before they leave for their breeding grounds. The UK winter population 


of common scoter is estimated at 135,000 (2011-2015). Common scoter is red listed on the UK Birds of 


Conservation Concern and is a Priority Species under the UK Post-2010 Biodiversity Framework. Research 


suggests that these seaducks are particularly susceptible to disturbance from anthropogenic activity and 


may avoid potential feeding and resting sites if there are disturbances such as man-made structures or boats 


present (Garthe and Hüppop 2004). 


Bradbury, et. al. (2014) found that common scoter reside farther from the shore on the Blackpool coast than 


the North Welsh coastline. This is likely due to differences in optimum foraging depths, as found by Kaiser et 


al. (2006) which recorded peak prey biomass at different depths on the North Wales coast (peak biomass at 


7.88m) and Lancashire coast (peak biomass at 13.96m). The same study also noted that common scoter in 


these areas typically occurred in waters less than 20m deep and rarely in waters of 25m depth. 


During the winter period, densities of common scoter off the coast of Blackpool can reach 870.96 birds 


per km2, however this density is just outside the offshore ornithology study area (Figure 1.4). The highest 


density of common scoter within the buffer was 311.47 birds to 637.35 birds per km2 (winter), which is 


confined to a small area on the north-east edge and throughout most of the Proposed Development area 


densities are significantly lower, though there are patches of higher densities closer to the shore. Densities of 


common scoter differ significantly in the summer period. Data from Bradbury et al. (2014) shows there are no 


birds present within much of the Proposed Development Area within the summer months, this is due to them 


breeding much further north on terrestrial habitats. The maximum density of birds in the buffer is up to 57.92 


per km2, restricted to patches in the north-east and south-west, while the highest density within the Proposed 


Development is up to 28.98 birds per km2 where the Lennox platform is situated. Common scoter can also 


be found in low densities near the proposed landfall. Note that due to the way Bradbury et al. (2014) split the 


seasons, summer birds will be composed of late spring migrants, moulting autumn migrants, and non-


breeding birds. 


The HiDef Aerial Surveying Limited (2023) data revised the Liverpool Bay population estimate to 141,801 


common scoter within the Liverpool Bay/Bae Lerpwl SPA (four year mean). The averaged data shows a 


spatial pattern of common scoter concentraions off Blackpool, Formby, and Conwy Bay (Figure 1.5). 


However the HiDef data found greater densities of common scoter of off Formby, at the Menai Straits, and of 


off the northeastern coast of Anglesey than were found by Bradbury et al. (2014). The greatest densties of 


common scoter found within the ENI development area were approx 645.48 birds per km2. 
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Figure 1.4: Common Scoter Densities In Liverpool Bay/Bae Lerpwl SPA From Bradbury et al. (2014) 
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Figure 1.5: Common Scoter Non-Breeding Densities In Liverpool Bay/Bae Lerpwl SPA From HiDef 


Aerial Surveying Limited (2023) 


Red-throated diver 


The UK winter population of red-throated diver is 22,000 individuals (2011-2015). The species is listed on 


Annex I of the European Commission Birds Directive and is subject to special conservation measures such 


as protection within SPAs. Wintering birds can be seen along the entire UK coastline, with the highest 


numbers present along the east coast. Population threats include fishing net entanglement, pollution 


including oil spills, and habitat degradation. Like common scoter, red-throated diver are highly vulnerable to 


anthropogenic disturbance. 


Records of red-throated diver in the Liverpool Bay/Bae Lerpwl SPA from Bradbury et al. (2014) show that 


density varies between zero and 0.821 birds per km2 during winter months, with consistent high densities 


occurring along the shoreline, with presence decreasing further ashore (Figure 1.6). Studies show that red-


throated diver typically forage in waters of less than 20m depth (Duckworth et al., 2021).The highest 


densities of birds were found near the coasts of Dee Estuary. Within the Proposed Development area, peak 


density was up to 0.821 birds per km2 and 0.099 birds per km2 during the winter and summer periods 


respectively (, Bradbury et al., 2014). In the winter, red-throated divers were distributed across much of the 


Eni development and study area, while in the summer, the birds were restricted to an area near the Lennox 


platform (east side of development) (peak density 0.099 birds per km2) and along the shoreline at Point of 


Ayr (peak density 0.084 per km2; Figure 1.6). Note that due to the way Bradbury et al. (2014) split the 


seasons, summer birds will be composed of late spring migrants, early autumn migrants and non-breeding 


birds. 


The HiDef Aerial Surveying Limited (2023) data revised the Liverpool Bay population estimate to 1,800 red-


throated diver within the Liverpool Bay/Bae Lerpwl SPA (four year mean). The averaged data shows a 
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spatial pattern of birds being well distributed within the nearshore waters along the north Wales and 


northwest England coasts with peak densities of 3.81 birds per km2 at the northern edge of the ENI 


development area (Figure 1.7). There were relatively low densities of birds found within the ENI development 


area close to where it makes landfall, and the densities of birds further out to sea was also low.  
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Figure 1.6: Red-Throated Diver Densities In Liverpool Bay/Bae Lerpwl SPA From Bradbury et al. 


(2014) 
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Figure 1.7: Red-Throated Diver Non-Breeding Densities In Liverpool Bay/Bae Lerpwl SPA From HiDef 


Aerial Surveying Limited (2023) 


Great cormorant 


Great cormorant are widespread in the UK and present on all coastlines, where they nest on rocky islands 


and cliffs, and are increasingly found inland. Breeding pairs will return to the same nesting site every year. 


Cormorant are large diving birds that feed on fish, which in the past led them to become persecuted due to 


their effects on fishing industries. Numbers have since increased and stabilised, with the UK population 


estimated at 8,884 breeding pairs (JNCC, 2021). The wintering population is over 64,500. Data published in 


2015 estimated the average peak numbers of great cormorants in the Liverpool Bay/Bae Lerpwl SPA 


between 2004 to 2011 to be 732 individuals (Lawson et al., 2015). However, this was likely to be an 


underestimate since data was collected from aerial surveys of water while cormorants spend much of their 


time below water diving for fish or resting on land, and data from Austin, et. al. (2023) suggests the current 


Dee Estuary populartion alone is 1,361 (taken as a five year mean of peak) and the recent HiDef Aerial 


Surveying Limited (2023) data estimates the population at 1217 (4 year average), although the actual 


numbers of birds seen during survey were generally low. However the HiDef data was collected over winter 


when many of the birds may be found within the estuaries which weren’t covered by the surveys. 


Data collected from Bradbury et al. (2014) (Figure 1.8) shows great cormorants are present during the 


wintering period in much of the Proposed Development in densities of up to 7.703 birds per km2. Densities 


are highest along the shoreline and in the River Mersey estuary and in the Ribble and Dee estuaries and 


decrease further ashore, with great cormorants being absent in the west and north west of the Proposed 


Development area. During the summer period great cormorant were further restricted to the shoreline and 


found in densities of up to 2.4 birds per km2, predominantly in the east and south of the Proposed 


Development area. Peak densities of were present along the North Welsh coast, at the Point of Ayr and 


within the Dee estuary.  
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Figure 1.9 shows the distribution of great cormorant as found by HiDef Aearial Surveying Limited (2023) 


whilst this shows higher densities of birds further offshore than Bradbury, although the densities found within 


the ENI development area are generally low. These data were only collected during the core wintering period 


and surveys were not flown within the estuaries. For these reasons the Bradbury et al. (2014) data may give 


a better picture of the spatial distribution and seasonal spread of great cormorant as this species is tied to 


intertidal habitat as well as subtidal. The densities found within the ENI development area at the mouth of the 


Dee Estuary in summer (Bradbury et al., 2014 Figure 1.8) represent the highest densities of great cormorant 


that may be impacted.  
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Figure 1.8: Great Cormorant Densities In Liverpool Bay/Bae Lerpwl SPA From Bradbury et al. (2014) 
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Figure 1.9: Great Cormorant Non-Breeding Densities In Liverpool Bay/Bae Lerpwl SPA From HiDef 


Aerial Surveying Limited (2023) 


Northern fulmar 


Northern fulmar are a member of the Procellariidae family and are true seabirds, spending much of their lives 


over water and only coming ashore to breed. Northern fulmar are long lived birds with an average lifespan of 


30 years. They do not reach sexual maturity for 6 to 12 years and will spend the first 5 years of their life 


solely at sea, feeding on fish, zooplankton, jellyfish, and other marine invertebrates. Northern fulmar breed 


on cliffs along much of the UK’s coastline. There are over 330,000 breeding pairs in the UK, however 1.6 to 


1.8 million can be found in the surrounding seas during the winter (JNCC 2021). The breeding season, as 


taken from Furness (2015), runs from January to September. Northern fulmer are amber listed in the UK. 


Records from Waggitt et al. (2020) show that northern fulmer densities increase further from the shore. The 


densities of breeding and non-breeding birds peak at 0.424 per km2 and 0.396 per km2, respectiviely, both in 


areas north-west from the Proposed Development (Figure 1.10). Northern fulmer were recorded within the 


Proposed Development area, with densities peaking at 0.274 per km2. There are breeding colonies on the 


North Welsh coast and it’s likely individuals will pass through the Proposed Development when travelling 


between nesting and foraging grounds. 
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Figure 1.10: Northern Fulmar Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. (2020)  
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Manx shearwater 


Manx shearwater is a medium-sized, long-lived (typical lifespan = 15, maximum = 55, Clark et al., 2003) 


seabird that glides low over the sea surface, feeding on fish such as herring, sardine and sprat. There are 


around 50 breeding colonies of Manx shearwater in the UK and there are an estimated 600,000 breeding 


pairs overall (JNCC 2021). Nesting occurs in burrows on steep, grassy slopes of offshore islands on the west 


coasts of mainland Britain and Ireland. During the breeding season, adults can commute up to 1,346 km 


(mean maximum + 1 SD, Woodward et al., 2019) between nesting sites and foraging grounds, and only 


return to their burrows at night. From July onwards, Manx shearwaters migrate to the South Atlantic and 


spend their winters mainly off the coasts of Brazil and Argentina.  


Data from Waggitt et al. (2020) showed the highest densities of Manx shearwaters were found further from 


the shore, west of the Proposed Development, with peak densities of 0.102 birds per km2 and 0.103 birds 


per km2 in the winter and summer months, respectively (Figure 1.11). The peak within the offshore 


ornithology study area was 0.062 birds per km2.  
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Figure 1.11: Manx Shearwater Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. (2020)  
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European storm petrel 


European storm petrel are small seabirds which only come to land to breed and do so on offshore islands, 


where they typically nest in crevices or burrows, and occasionally in walls or under buildings. Burrows are 


sometimes shared with rabbits or other birds such as puffin and Manx shearwater. Like the Manx 


shearwater, storm petrel only visit their nests at night and can spend 3 days foraging up to 336 km away 


(Woodward et. al. 2019). In the UK the European storm petrel is amber listed with 25,650 apparently 


occupied sites recorded between 1998-2002 (JNCC 2021). Nesting occurs on the west and north coasts of 


Britain and Ireland, but the wintering population also extends along parts of the east coast. They feed by 


flying within 10m of the sea surface, picking up prey such as fish, plankton, squid, jellyfish and crustaceans, 


and they will often follow fishing boats in flocks and wait on the discards.  


Figure 1.12 shows that the densities of European storm petrels are relatively low with the highest densities 


recorded as 0.001 birds per km2 during the non-breeding season and 0.006 per km2 during the breeding 


season (Waggitt et al., 2020). These peak densities for both seasons were recorded west of the Proposed 


Development, far offshore. European storm petrels appear to be absent in much of the Proposed 


Development all year round with the exception of low densities (0.003 birds per km2) being found in the west 


and north-west of the areas.  
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Figure 1.12: European Storm Petrel Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. 


(2020) 
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Northern gannet 


The northern gannet is the largest species of sea bird in the North Atlantic. They often travel in small groups, 


circling over fish (mackeral and herring) before diving up to 20m below the surface to catch them. Although 


skilled at catching live fish, gannets will also follow fishing vessels and compete with other scavenging 


species for the discards. The species breed on offshore islands and cliffs, in large, dense colonies where 


there can be, on average, 2.3 nests per square metre (Nelson 2005). The northern gannet is amber listed in 


the UK and is listed as a migratory species on the EC Birds Directive. There are 21 northern gannet colonies 


found in the UK, containing a total breeding population of 293,161 Apparently Occupied Nests (AONs) 


between 2013-2015, which accounts for 55.6% of the world population (JNCC 2021). The breeding season 


of northern gannet occurs from March-September. Northern gannets have a mean maximum foraging range 


of 315 km (data from 21 colonies from Woodward et al., 2019) and there are large breeding colonies of 


northern gannets with connectivity to the Proposed Development. These are in Ailsa Craig, Scotland (23,000 


breeding pairs, JNCC 2021); Grassholm Island, Wales (36,000, JNCC 2021) and Saltee Islands, Ireland 


(2,446, 2004, Saltee Islands SPA Site Synopsis). During the winter months, most northern gannets in the UK 


migrate south to the Bay of Biscay or further to West Africa.  


Figure 1.13 shows that non-breeding northern gannets were found throughout much of the Proposed 


Development and study area at a minimum density of 0.063 birds per km2, while the peak density was 0.153 


birds per km2 far to the west of the Proposed Development (Waggitt et al., 2020). Breeding gannets show a 


similar distribution but at higher densities, peaking at 0.229 birds per km2. The peak density within the 


Proposed Development was 0.163 birds per km2. 
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Figure 1.13: Northern Gannet Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. (2020)  
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Little gull 


Little gull (Hydrocoleus minutus) are the smallest species of gull. They breed in northern Europe, forming 


colonies on freshwater marsh habitat where they nest on the ground and produce two to six eggs, and many 


spend their winters north of Africa, in the Mediterranean or Atlantic Ocean. Some little gulls overwinter in the 


UK and can be seen along coasts here from July to April. Little gulls feed on small fish and will also pick up 


invertebrates near the water surface or catch them in flight. The Liverpool Bay SPA is of international 


importance for non-breeding little gull. 


Figure 1.14 (Bradbury et al., 2014) shows that winter little gull densities were concentrated within the 


offshore ornithology study area, just north of the Proposed Development, reaching 0.773 birds per km2 in 


some parts. Densities of little gull within the Proposed Development reach a maximum of 0.494 birds per km2 


and never fall below 0.001 birds per km2. No little gulls were recorded in the study area during the summer 


months. 


Figure 1.15 shows the distribution of little gull densities as found by HiDef Aerial Surveying Limited (2023). 


However, the HiDef surveys only recorded little gull during four of the surveys (half of the time). This 


suggests that little gull spend much of their time beyond the original Liverpool Bay/Bae Lerpwl SPA boundary 


and that the Bradbury et al. (2014) data, although older, gives a more accurate picture of little gull 


distribution. 


 


Figure 1.14: Little Gull Densities In Liverpool Bay/Bae Lerpwl SPA From Bradbury et al. (2014) 
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Figure 1.15: Little Gull Non-Breeding Densities In Liverpool Bay/Bae Lerpwl SPA From HiDef Aerial 


Surveying Limited (2023)  







LIVERPOOL BAY CCS LTD | HYNET CARBON DIOXIDE TRANSPORTATION AND STORAGE 


PROJECT – OFFSHORE ES TECHNICAL REPORT 


 


Offshore Ornithology Baseline Technical Report  |  Final  |  February 2024 


rpsgroup.com Page 31 


Lesser black-backed gull 


Lesser black-backed gulls are only found in Europe. Persecution in the 19th century caused a decline in the 


population but the species have since expanded their home range and increased in numbers, however there 


is still concern as some populations are in decline once again. The lesser black-backed gull is amber listed in 


the UK. Here, there are 130,000 wintering individuals and 111,960 breeding pairs, accounting for 38.4% of 


the European population (JNCC 2021). Lesser black-backed gulls can be seen all year round on all British 


and Irish coastlines, but more than half of the UK population are found at fewer than 10 sites, one of which is 


the colony of Walney Island, Cumbria, where a third of the population reside with other large colonies 


situated in Lancashire and within connectivity of the Proposed Development. They are predominantly marine 


species, nesting on cliffs of coastal islands, but are increasingly found inland nesting on high, flat roofs. The 


breeding season runs from April to September. As omnivores they exploit a range of food sources including 


fish, crustaceans, fruit, mammals, birds, eggs and food waste produced by humans. Their mean maximum 


foraging range is 127 km (data from 18 colonies, Woodward et al., 2019). 


Data from Waggitt et al. (2020) shows that lesser black-backed gulls were present in the offshore ornithology 


study area all year (Figure 1.16), but densities were higher during the breeding season than the non-


breeding season. 


In the breeding season there was a maximum density of 0.903 birds per km2 recorded in the Proposed 


Development Area, while in the winter, there was a maximum of 0.062 birds per km2. In both seasons, the 


density of the gulls was highest close to the Lancashire coast.   
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Figure 1.16: Lesser Black-Backed Gull Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. 


(2020) 
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Sandwich tern 


Sandwich terns are medium-large seabirds that predominantly feed on fish such as sand eels, sprats and 


whiting. These terns breed in the Palearctic, from Europe to the Caspian Sea, and overwinter in India, South 


Africa and Sri Lanka. The UK breeding population is 14,000 pairs, and just 65 individuals remain here in the 


winter months (2015) (JNCC 2021). The species is amber listed in the UK. Sandwich terns breed on coasts 


and islands, from March to October, laying one to three eggs in ground scrape nests. In the UK, sandwich 


tern breeding colonies are scattered across the coastline. 


During the summer period, the densities of sandwich terns around the SPA varied from zero to 0.650 birds 


per km2 (Figure 1.17), with clusters of high densities to the north of the SPA. Within the Proposed 


Development at the Point of Ayr landfall there was a peak of 0.583 birds per km2. These clusters are found 


relatively close to the shore since sandwich terns prefer to feed in shallow waters with sandy bottoms (Cabot 


& Nisbet 2013; Perrow et al., 2011). No sandwich tern were present during the winter period. 


 


 


Figure 1.17: Sandwich Tern Densities In Liverpool Bay/Bae Lerpwl SPA From Bradbury et al. (2014) 


Little tern 


Little tern breed in Europe and Asia and migrate south for the winter, sometimes as far as South Africa and 


Australia. The UK breeding population is 1,450 pairs, with colonies scattered across the UK coastline where 


suitable habitat exists, e.g. gravel, sand and shingle beaches (JNCC 2021). They are a Schedule 1 species 


and are amber listed. Their diet consists of fish (e.g. herring, sand eels, sprat), and invertebrates, for which 


they will travel up to 5 km for (Woodward et al., 2020). Foraging ranges are highest during incubation (April-


May = 1.6 - 2 km) but considerably lower while rearing chicks (June-July = 1 - 1.2 km) (Paiva et al., 2008).  
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Neither Waggitt et al. (2020) nor Bradbury, et. al. (2014) have reliable data for little tern, this may be due to 


their tendency to forage close to shore. However, both the Dee Estuary and Liverpool Bay SPAs are 


designated in part for supporting breeding little tern, and as there is a main colony at Gronant Dunes (211 


pairs in 2022 - Denbighshire County Council) with a satellite colony at Point of Ayr (39 nests in 2022 - 


RSPB). Therefore, the approach taken for characterising little tern utilisation of the Proposed Development is 


based upon their foraging ranges. A 5 km mean max foraging range was used from Woodward, et. al., 


(2014), 8.6% of the little tern foraging range is located within the Proposed Development area (see Table 1.5 


and Figure 1.18). 


Table 1.5: The Proportion Of Little Tern Foraging Range Within The Proposed Development 


Little tern foraging range % 


Total  100 


Within the Proposed Development 8.6 


Outside the Proposed Development 91.4 


 


 


Figure 1.18: Little Tern Foraging Range (Mean Max As Taken From Woodward, et. al. 2019) In 


Relation To The Proposed Development 


Common tern 


Common tern breed in the temperate and subarctic areas of Europe, Asia and North America and migrate 


south to tropical and subtropical regions, such as the coasts of Spain and Africa, to spend the winter. 


Common terns are present along much of the British and Irish coastlines. There are 11,000 breeding pairs 


(2015) in the UK, which arrive from mid-April and nest on rocky islands, shingle beaches, saltmarshes and 
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industrial areas (JNCC 2021). They feed on fish and invertebrates, and they will also steal food from other 


seabirds (known as kleptoparasitism). These terns forage in a range of habitats such as open sea, lagoons, 


estuaries. Inland they will feed over freshwater bodies and along rivers.  


Similar to the little tern, the approach taken for characterising common tern utilisation of the Proposed 


Development is based upon the foraging ranges from known colonies adjacent to the Liverpool Bay SPA 


(SMP 2023). An 18 km mean max foraging range was used from Woodward, et. al., (2014). 2.5% of the 


common tern available foraging range is located within the Proposed Development area (see Table 1.6 and 


Figure 1.19). 


 


Table 1.6: The Proportion Of Little Tern Foraging Range Within The Proposed Development 


Common tern foraging range % 


Total 100 


Within 2.5 


Outside 97.5 


 


 


Figure 1.19: Common Tern Foraging Range (Mean Max As Taken From Woodward, et. al. 2019) In 


Relation To The Proposed Development 
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Non-SPA seabirds 


Also present within the Irish Sea are seabirds including, but not limited to, arctic skua, European shag, great 


skua, black-headed gull, black-legged kittiwake, common gull, herring gull, great black-backed gull, arctic 


tern, black guillemot, common guillemot, razorbill, and Atlantic puffin. These species are of lower 


conservation importance as they do not have internationally important breeding or non-breeding populations 


with connectivity to the Proposed Development. These species are briefly summarised below: 


European shag 


The European shag is a predominantly coastal sea bird species that is primarily found in inshore waters. It is 


largely restricted to certain regions and has a limited distribution. In the UK, the European shag is considered 


a red-listed species in the UK Birds of Conservation Concern 5 (Stanbury et al., 2021). The breeding 


population of European shag consists of approximately 18,000 pairs, making up around 10% of the global 


breeding population (about 80%, of these are located in Scotland), and an estimated 110,000 spend their 


winters in the UK (BTO, 2015). 


Figure 1.20 shows the distribution of non-breeding European shag, their presence within the offshore 


ornithology study area was generally sparse with a peak of 0.725 birds per km2. Slightly higher 


concentrations of birds were observed in the southern part of the Liverpool Bay SPA. During the summer 


period they expanded their distribution within the offshore ornithology study area, although the densities 


were comparatively lower.   
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Figure 1.20: European Shag Densities In Liverpool Bay/Bae Lerpwl SPA From Bradbury et al. (2014) 
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Black-headed gull 


Black-headed gull are present in Britain and Ireland throughout the year. They exhibit colonial breeding 


behavior and can be found nesting in open grounds near both coastal and inland water bodies. Black-


headed gull are amber listed on the Birds of Conservation Concern 5 (Stanbury et al., 2021). The breeding 


population is estimated to be around 140,000 pairs based on data from the British Trust for Ornithology 


(BTO) collected between 1998 and 2002. During the winter, the population increases with the arrival of 


continetal birds and the UK can hold up to 2,2 milion of birds.  


Figure 1.21 shows that during the winter black-headed gulls maintained consistently low densities both within 


the offshore ornithology study area. Relatively higher densities were observed in proximity to the coast, 


reaching peak densities of 0.692 birds per km². The northern region of the Liverpool Bay SPA, exhibited the 


highest densities, with a peak density of 2.239 birds per km². During the summer, breeding black-headed 


gulls were further restricted to coastal areas and were largely absent from the Proposed Development. 


Within the offshore study study area, peak densities increased to 0.334 birds per km², but were confined to a 


small and specific area encompassing the Ribble and Alt estuaries (Bradbury et al., 2014). where there is a 


breeding colony (JNCC, 2021).   
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Figure 1.21: Black-Headed Gull Densities In Liverpool Bay From Bradbury et al. (2014) 
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Black-legged kittiwake 


Black-legged kittiwake belong to the group of small gulls in Britain and Ireland. Kittiwakes are the most 


oceanic species of gulls and are mainly present far offshore during non-breeding periods. During the 


breeding season, this species nest on sheer cliffs but can also be found in man-made structures such as 


buildings, bridges, or offshore oil installations. Although black-legged kittiwakes are the most abundant gull 


species with approximately 205,000 pairs, they are included in the red list in the Birds of Conservation 


concern 5 (Stanbury et al., 2021).  


Figure 1.22 illustrates the distribution of non-breeding black-legged kittiwakes, with higher densities 


observed in the north-west of the Proposed Development. The peak density of 0.484 birds per km² was 


recorded in the outermost region of the study area, while lower densities of 0.409 birds per km² were found 


closer to the coast and within the Proposed Development area. Breeding season black-legged kittiwakes 


displayed lower densities compared to non-breeding season birds. The highest densities, reaching 0.284 


birds per km², were concentrated in the southwestern outermost part of the offshore ornithology study area, 


while lower densities of 0.147 birds per km² were observed throughout most of the Proposed Development 


(Waggitt et al. 2020).  
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Figure 1.22: Black-Legged Kittiwake Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. 


(2020) 
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Common gull 


Common gull are widely distributed across Britain during the non-breeding season. However, during the 


breeding season, these birds are confined to the northern and western regions of Scotland and Ireland. 


According to the last census conducted between 1998 and 2002, it is estimated that Britain and Ireland host 


approximately 49,000 breeding pairs, with 50% of them suggested to be inland breeders (JNCC, 2021). The 


arrival of a large influx of continental birds in the autumn increases the wintering population to up to 710,000 


individuals. Common gull are amber listed in the Birds of Conservation Concern 5 (Stanbury et al., 2021).  


Figure 1.23 shows the density of wintering common gull is generally relatively low. A notable hot spot of 


common gulls was identified in the northern area of Liverpool Bay SPA, which falls outside the offshore 


ornithology study area. During the summer, the population of common gull is concentrated along the coast 


and inland areas, with the highest densities of 2.01 birds per km² found within the offshore ornithology study 


area at the Ribble and Alt Estuaries. Note, summer common gull are not breeding but composed of either 


late spring passage, early autumn passage, or non-breeding birds.  
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Figure 1.23: Common Gull Densities In Liverpool Bay/Bae Lerpwl SPA From Bradbury et al. (2014) 
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Herring gull 


Herring gulls are distributed extensively across Britain. While they have a wide range of breeding grounds, 


herring gulls show a preference for coastal sites such as cliffs, islets, and offshore islands. However, they 


can also be found in various other habitats, including sand dunes, shingle banks, and increasingly, rooftops 


of buildings in urban areas. Herring gulls are colonial species, especially when breeding in natural habitats, 


and they often form mixed colonies with lesser black-backed gulls. The estimated total number of breeding 


pairs in the UK is 130,000. In the winter, the total population of herring gulls can reach up to 749,000 


(Seabird 2000, 1998-2002). 


Figure 1.24 shows that the non-breeding distribution of herring gulls closely resembles that of common gulls. 


During both the summer and winter periods herring gull are generally concentrated close to shore with 


greater numbers and a wider distribution during the winter period. The peak density within the offshore 


ornithology study area is 0.894 birds per km2. 
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Figure 1.24: Herring Gull Densities In Liverpool Bay/Bae Lerpwl SPA From Bradbury et al. (2014) 
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Great black-backed gull 


The great black-backed gull breeding range is more limited compared to other gull species, mainly 


concentrated in the western half of Britain, scattered across the southern coast of England, Welsh coast, 


Outer and Inner Hebrides, and the Northern Isles of Scotland. Great black-backed gulls primarily nest in 


coastal habitats, although they occasionally nest inland at freshwater sites and even on the roofs of 


buildings. The estimated number of nesting pairs in Britain and Ireland is around 15,000, which increases to 


77,000 individuals during the winter when they are more widely distributed aroun Britains coastline. The 


population remains relatively stable but is listed as amber in the Birds of Conservation Concern 5 (Stanbury 


et al., 2021).  


Figure 1.25 shows that in the winter, the higher density of great black-backed gulls was observed north of 


Connah’s Quay, with peak densities up to 0.77 birds per km². Within the offshore ornithology study area 


densities were generally low peaking at 0.151 birds per km2. During the summer, the density of great black-


backed gulls decreased, with concentrations found near Morecambe Bay, where densities of up to 0.24 birds 


per km² were detected. However, the densities were lower within the Proposed Development. 
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Figure 1.25: Great Black-Backed Gull Densities In Liverpool Bay SPA From Bradbury et al. (2014) 
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Arctic tern 


Arctic terns are the most oceanic and have the longest migration of all the genus Sterna. Migration is mostly 


offshore or coastal; however, hundreds cross Britain every year and can be seen resting in lakes and 


reservoirs. Arctic tern remain on the amber list of Birds of Conservation Concern (Stanbury et al., 2021). 


Arctic terns lay one to two eggs once a year and don't reach breeding age until they are four years old. Like 


most seabirds, Arctic terns are long-lived, with an average lifespan of 13 years. During the surveys carried 


out by Waggitt et al. in 2000, Arctic terns were not observed in any of the seasons. Arctic tern will likely only 


occur within the Proposed Development during short periods during the year whilst undergoing migration 


between the breeding and wintering grounds. 


Great skua 


Great skuas are large seabirds, outside of the breeding season, great skuas can be seen near the coast 


throughout the UK. However, during the breeding season, their distribution becomes highly restricted, 


particularly in Scotland, where they are concentrated in Shetland and Orkney. The great skua is an offshore 


opportunistic omnivorous predator that often feeds on fisheries, particularly outside of the breeding season. It 


can also be specialist feeder that primarily preys on seabirds near the breeding colony. Due to the fact that 


there is no connectivity between important breeding and wintering areas, this species is unlikely to be a 


receptor species. 


Arctic skua 


Similar to other species of skuas, arctic skuas are highly migratory, and they can be seen offshore 


throughout the coast of Britain, although they are less common in Ireland. Breeding arctic skuas have an 


even more restricted distribution compared to great skuas. The UK represents the southwestern end of their 


breeding range, with concentrations in Scotland, particularly in the Northern Isles, Caithness and Sutherland, 


the Outer Hebrides, St Kilda, and a few southern Inner Hebridean islands.  


Arctic skuas are present on the site in limited numbers, primarily during passage, particularly in August and 


September. 


Black guillemot 


Black guillemots are a medium-sized seabird with a wing length no longer than 174mm. These are a 


circumpolar species occupying northern areas of the UK and mostly sedentary, meaning that they will be 


found in a similar range in both breeding and winter distribution. They are not considered to have 


connectivity to the Proposed Development. 


Common guillemot  


Common guillemots are one of the most abundant seabird species in colder parts of the northern 


hemisphere. The UK holds a population of almost a million pairs (950,000), representing 12.9% of the 


world's entire population. These birds are included in the amber list of Birds of Conservation Concern 5 


(Stanbury et al., 2021).  


Within the offshore ornithology study area the density of common guillemots per km² is generally lower for 


birds in the breeding season in comparison to the non-breeding season (Figure 1.26). Breeding guillemots 


are found in densities of 0.742 birds per km² in the southernmost area of the Liverpool Bay SPA, near 


Anglesey. The number of birds per km² reduces within the Proposed Development, with lower densities 


standing at 0.341 birds per km². Non-breeding season common guillemots show slightly higher densities, 


reaching a peak density of 1.229 birds per km² in the northern border of Liverpool Bay SPA. Lower densities 


are found within the Proposed Development, with 1.024 birds per km² as the lower end (Waggitt et al., 2020). 
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Figure 1.26: Common Guillemot Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. 


(2020) 
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Atlantic puffin 


Puffin are the second most abundant breeding seabird in Britain and Ireland. Their winter distribution is 


largely offshore. During the summer, the highest densities of breeding puffins can be found in the Northern 


Isles, St Kilda, along the North Sea coast south to Yorkshire, in southwest Wales, and in western Ireland. 


There are 580,000 pairs of puffins in the UK, representing 10% of the world's entire population. 


Figure 1.27 illustrates that the density of puffins within the offshore ornithology study area, both breeding and 


non-breeding, is generally low. The highest density of non-breeding season puffin is 0.017 birds per km², but 


this is found outside of the offshore ornithology study area. The lowest density of birds, at 0.022 birds per 


km², can be found within the Proposed Development. A similar situation is found for breeding season birds, 


but with slightly higher peak densities for both the maximum and minimum number of birds seen per km² 


(0.038 birds and 0.006 birds respectively) (Waggitt et al., 2020). 
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Figure 1.27: Atlantic Puffin Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. (2020) 
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Razorbill 


Razorbill are primarily pelagic but have a distribution that spans the entire perimeter of Britain and Ireland 


during the winter months. Their breeding distribution is similar to guillemots. In the UK, there are 


approximately 165,000 pairs of razorbills, accounting for more than 20% of the global population (Mitchell et 


al., 2004). The species is included in the amber list of Birds of Conservation Concern 5 (Stanbury et al., 


2021).  


Figure 1.28 shows the density of non-breeding season razorbills in the Liverpool Bay area never exceeded 


0.251 birds per km². Within the Proposed Development densities remained even lower, with a maximum 


density of 0.186 birds per km². Breeding season razorbill were found in even lower densities. Higher 


densities of 0.103 birds per km² were observed near Anglesey, while densities throughout the Proposed 


Development remained consistently lower, with the lower peak densities of 0.04 birds per km² (Waggitt et al., 


2020). 
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Figure 1.28: Razorbill Densities In Liverpool Bay/Bae Lerpwl SPA From Waggitt et al. (2020) 
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1.6 Summary 


• Part of the Proposed Development sits within the Liverpool Bay SPA which is designated for its 


internationally important populations of non-breeding common scoter, red-throated diver, and little gull. 


It also supports internationally important breeding populations of common tern (colonies are found in the 


Dee Estuary, Mersey Estuary and Ribble Estuary) and little tern (the Gronant Dunes and Point of Ayr 


colony is the only Welsh colony of little tern). 


• Non-breeding common scoter are found in greater densities outside of the Proposed Development. 


However, there are moderate concentrations in the north-eastern part of the Proposed Development. 


• Non-breeding red-throated diver are also found in high concentrations in the north-eastern section of the 


Proposed Development and where the cable and pipelines make landfall at Point of Ayr. 


• Both of these species are sensitive to disturbance. 


• Non-breeding little gull densities are higher at the northern section of the Proposed Development. 


• There are two SPA common tern colonies with connectivity to the Proposed Development. Although 


common tern are not represented in the aerial data, the Proposed Development covers 2.5% of their 


available foraging habitat. 


• Wales’s only little tern colony is situated at the Gronant Dunes and Point of Ayr, approx. 1.5 km from the 


cable corridor landfall. Little terns have a limited foraging range (5 km), and the Proposed Development 


covers approx. 8.6% of their available foraging habitat. 


• Other species with important populations that have connectivity to the Proposed Development are great 


cormorant, northern fulmar, Manx shearwater, European storm petrel, northern gannet, lesser black-


backed gull, and sandwich tern. These are mostly found in low densities with the exception of great 


cormorant (higher during the breeding season), lesser black-backed gull (breeding), and sandwich tern 


(passage). 


• Many other species of seabird are found within the study area however these are present in the area in 


low numbers (relative to the species’ population) and are therefore of lower vulnerability to impacts from 


the Proposed Development. 
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Appendix A: Appendix A 


 


Table A 1: Mean Max Foraging Ranges for Seabird Species (Woodward et al., 2019). Sample Sizes are 


Shown in Parentheses (i.e. Number of Individuals Tracked). 


Species Mean Max foraging range 


Northern gannet  315.2 (21) 


Manx shearwater (Puffinus puffinus) 1,346.8 (6) 


Great skua (Stercorarius skua) 443.3 (3) 


Lesser black-backed gull (Larus fuscus) 127 (18) 


European shag (Phalacrocorax aristotelis) 13.2 (17) 


Razorbill (Alca torda) 88.7 (16) 


Herring gull (Larus argentatus) 58.8 (10) 


Black-legged kittiwake (Rissa tridactyla) 156.1 (37) 


Great cormorant (Phalacrocorax carbo) 25.6 (4) 


Northern fulmar (Fulmarus glacialis) 542.3 (16) 


Arctic skua (Stercorarius longicaudus) N/A 


Black-headed gull (Chroicocephalus ridibundus) 18.5 (1) 


Common gull (Larus canus) 50 (1) 


Great black-backed gull (Larus marinus) 73 (1) 


Common tern (Sterna hirundo) 18.0 (16) 


Arctic tern (Sterna paradisaea) 25.7 (9) 


Black guillemot (Cepphus grylle) 4.8 (2) 


Common guillemot (Uria aalge) 3.2 (16) 


Atlantic puffin (Fratercula arctica) 137.1 (7) 


Storm Petrel (Hydrobates pelagicus) 336 (1) 


Leach’s Storm Petrel (Oceanodroma leucorhoa) N/A 


Pomarine skua (Stercorarius pomarinus) - 


Long-tailed skua (Stercorarius longicaudus) - 
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