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Executive summary 

In accordance with the Petroleum Act 1998, Perenco UK Limited (PUK) is applying to the Offshore Petroleum 

Regulator for Environment and Decommissioning (OPRED) to obtain approval for the decommissioning of the 

Indefatigable (Inde) 18A jackets, bridges, and pipeline (PL) 76 riser section.  

The purpose of the report is to serve as the Environmental Appraisal (EA) for these decommissioning works. This 

EA has been prepared by GHD for Perenco UK and is subject to the limitations provided in section 1.1.  

Inde 18A (Licence Number: P16) is located in the United Kingdom Continental Shelf (UKCS) in Block 49/18a, 

approximately 93 kilometres (km) northeast of Bacton Gas Terminal (BGT), off the coast of East Anglia.  

The Inde field was discovered by Amoco in 1966 and brought into production in 1971. The development consists 

of Inde 18A, Indefatigable 18 Bravo Installation (Inde 18B), Indefatigable 23 Alpha Installation (Inde 23A), 

Indefatigable 23 Charlie Installation (Inde 23C), Indefatigable 23 Delta Installation (Inde 23D), Bessemer 23E 

Installation and Davy 30A Installation. 

The two Inde 18A platforms were installed in July 1968 (Drilling (AD)) and June 1971 (Production (AP)) and are 

connected by two 45.7 metre (m) long bridges, east and west. Gas and condensate were exported from AP to the 

23AT platform via 22” subsea pipeline PL76, where they were comingled with gas and condensate from the Davy, 

Davy North, Davy East, NW Bell, Bessemer, Boyle and Brown and Wenlock fields. 

There are 12 gas production wells associated with the Inde 18AD platform. Out of the 12 wells, 11 are in 

Abandonment Phase 3 (AB3) and one is in Abandonment Phase 2 (AB2). Decommissioning works at the AB2 well 

(49/18-A13Z) will include retrieving the conductor which has already been cut. The AB3 wells were all plugged and 

abandoned in 2022.  

The Cessation of Production (CoP) documentation for the Inde 18A jackets, bridges and PL76 riser section was 

accepted by the North Sea Transition Authority (NSTA) on 5th May 2021. 

Both the Inde18AD and Inde18AP platforms will likely be transported ashore for recycling via a single lift removal 

conducted using a suitable Heavy Lift Vessel (HLV). The pile cuts will be made -3 m below the seabed to ensure 

that any remains will not become uncovered. The bridges will be decommissioned one at a time after they have 

been cut from the AD and AP platforms. The PL76 riser section will be cut subsea, near the base of the jacket. 

This cut will create an air gap between the riser and the remaining pipeline to facilitate the removal of the jacket 

and attached riser section. 

This DP does not include the Inde 18A topside infrastructure, which the Offshore Decommissioning Unit within 

OPRED approved on 13th December 2021. However, it does include the bridges between the two Inde 18A 

installations because these were excluded from the Topsides DP. It is planned that the Inde18A topside removal 

will occur during the same campaign as the jacket, bridges, and PL 76 riser section removal.  

The PL76 pipeline, except for the riser sections, will be covered under a separate Pipeline DP. 

In line with legislation and regulatory guidance, this EA report has been produced to support the Inde 18A 

Decommissioning Programme (DP) by assessing the potentially significant impacts associated with the preferred 

decommissioning option.  

This EA report sets out to describe, in a proportionate manner, the potential environmental impacts of the 

proposed activities associated with the Inde 18A jackets, bridges and riser section decommissioning and to 

demonstrate the extent to which these will be mitigated and controlled to an acceptable level. 

Pre-decommissioning geophysical and environmental surveys were conducted in 2020. The results of these 

survey have been used to support this EA.  
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Contact Details  

For any questions, comments, or information requests about this EA, contact: 

Oliver Flemingham - |  Decommissioning Manager   
Perenco UK Limited  
3 Central Avenue  
St Andrews Business Park  
Norwich  
Norfolk NR7 0HR  
E-mail: oliver.felmingham@perenco.com     
Telephone (Direct): +44 (0)1603 77 1151  
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1. Introduction 

1.1 Purpose of this report 
This EA report sets out to describe, in a proportionate manner, the potential environmental impacts of the 

proposed activities associated with the Indefatigable (Inde) 18A jackets, bridges, and Pipeline (PL) 76 riser section 

decommissioning and to demonstrate the extent to which these will be mitigated and controlled to an acceptable 

level. 

1.2 Scope and limitations 
This report: has been prepared by GHD for Perenco UK and may only be used and relied on by Perenco UK for the purpose 
agreed between GHD and Perenco UK as set out in section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than Perenco UK arising in connection with this report. GHD also 
excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report 
and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and information 
reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this report to account for 
events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described in this 
report. GHD disclaims liability arising from any of the assumptions being incorrect. 

1.3 EA structure  
The key components and structure of this report are laid out in Table 1.1.   

Table 1.1 Structure of this EA 

Name  Section 

- Executive Summary 

Section 1 Introduction to the decommissioning project for the Inde 18A jackets, bridges and riser section, and 
a description of the EA report scope and structure. 

Section 2 The regulatory context and guidance for undertaking a decommissioning EA. 

Section 3 A summary of the stakeholder engagement process and activities carried out by PUK to date. 

Section 4 An outline of the options considered for decommissioning, the decision-making process undergone 
by PUK to arrive at the selected decommissioning strategy and a description of the proposed 
decommissioning activities. 

Section 5 A summary of the baseline sensitivities relevant to the activities taking place and the assessments 
that support this EA. 

Section 6 A summary of the project Environmental Issues Identification process and findings. 

Section 7 An outline of the EA method used, review of the potential impacts from the proposed 
decommissioning activities, and justification for scoping potential impacts in or out of assessment in 
this EA report. 

Section 8 Assessment conclusions. 

Section 9 Environmental management. 

Section 10 References. 

Appendix A ENVID Worksheet 

Appendix B Air Emissions Assessment   
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1.4 PUK Limited  
Perenco UK Limited (PUK), a subsidiary of Perenco, is an independent oil and gas company operating in the 

United Kingdom (UK), specialising in hydrocarbon exploration, development, and production.  

Perenco operates in 13 countries across the globe, ranging from Northern Europe to Africa and from South 

America to Southeast Asia.  

Perenco currently produces approximately 450,000 barrels of oil equivalent per day (BOEPD), of which 250,000 

BOEPD is net to the company. The group is present in world-class exploration basins such as Brazil, Peru, 

northern Iraq, Australia and the North Sea. While PUK's growth has been driven by acquisitions, the Group's 

strategy evolved rapidly towards increasing production and reserves, renewing licenses, and securing additional 

acreage for new exploration and development opportunities. 

In the Southern North Sea (SNS) gas basin, PUK and other operators, manage 17 offshore fields own by PUK, 

along with associated pipelines and onshore processing facilities including the Bacton and Dimlington Terminals. 

PUK’s gas production in the North Sea is around 72,000 BOEPD.  

PUK operates under a Safety and Environmental Management System (SEMS) which is certified to conform to the 

International Organisation for Standardisation (ISO) 14001 for environmental management systems (EMS). SEMS 

provides the framework for PUK to achieve safe and reliable operations and ensures compliance with PUK’s 

Health, Safety, Security and Environment (HSSE) Policy. Further detail on PUK’s SEMS is provided in section 9. 
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2. Policy and regulatory context  

2.1 Overview  
The decommissioning of offshore oil and gas installations and pipelines on the United Kingdom Continental Shelf 

(UKCS) is principally governed through the Petroleum Act 1998 and is amended by the Energy Act 2008. 

The UK international obligations in relation to decommissioning is principally governed by the 1992 Convention for 

the protection of the Marine Environment of the Northeast Atlantic (Oslo-Paris Agreement (OSPAR) convention). 

Agreement in relation to the offshore decommissioning regime was reached at a meeting of the OSPAR 

commission in 1998 (OSPAR Decision 98/3). As a result, Offshore Petroleum Regulator for Environment and 

Decommissioning (OPRED) guidance in relation to offshore decommissioning is aligned. 

The primary objection of OSPAR decision 98/3 remains to prevent the discard of offshore installations at sea, with 

the default position of full removal. The decision however allows the granting of derogations to leave all or part of a 

structure in place, subject to an assessment process and regulatory approval. 

In the context of marine planning, the Inde 18A infrastructure to be decommissioned are located within the East 

Marine Plan offshore area (MMO, 2024). This area falls under the East Marine Plans which were developed to 

help ensure sustainable development of the UK marine area (MMO, 2022). The broad aims and policies outlined in 

the Marine Plan have therefore been considered in this EA report. 

The primary guidance for offshore decommissioning (OPRED, 2018) details the need for an EA to be submitted in 

support of the DP. The guidance sets out a framework for the required environmental inputs and deliverables 

throughout the approval process. It now describes a proportionate EA process that culminates in a streamlined EA 

report rather than a lengthy Environmental Statement as would be required under the Environmental Impact 

Assessment (EIA) Directive (Directive 2011/92/EU as amended by Directive 2014/52/EU) (European Commission, 

et al., 2017). 

2.2 Field and infrastructure description 
Inde 18A (Licence Number: P16) is located in the UKCS in Block 49/18 (see Figure  2.1), approximately 93 

kilometres (km) northeast of Bacton Gas Terminal (BGT) off the coast of East Anglia. Its WGS84 coordinates are: 

– Inde 18 Drilling (AD) jacket: Latitude 53° 21' 43.9803" N, Longitude 02° 34' 03.1673"E 

– Inde 18 Production (AP): Latitude 53° 21' 45.8844"N, Longitude 02° 34' 06.2316"E. 

The Inde field was discovered by Amoco in 1966 and brought into production in 1971. The first gas was produced 

in September 1972, 6 years after the discovery was made. The Inde hub spans blocks 49/18, 49/23 and 49/30 and 

consists of Inde 18A, Indefatigable 18 Bravo Installation (Inde 18B), Indefatigable 23 Alpha Installation (Inde 23A), 

Indefatigable 23 Charlie Installation (Inde 23C), Indefatigable 23 Delta Installation (Inde 23D), Bessemer 23E 

Installation and Davy 30A Installation. The Inde field is located approximately 3.7 km east of the North Norfolk 

Sandbanks and Saturn Reef Special Areas of Conservation (SAC).  

The two Inde 18A platforms were installed in July 1968 (Drilling (AD)) and June 1971 (Production (AP)) and are 

connected by two 45.7 metre (m) long bridges, east and west. Gas and condensate were exported from AP to the 

23AT platform via 22” subsea pipeline PL76, where they were comingled with gas and condensate from the Davy, 

Davy North, Davy East, NW Bell, Bessemer, Boyle and Brown and Wenlock fields. 

The Cessation of Production (CoP) documentation for the Inde 18A jackets, bridges and PL76 riser section was 

accepted by the North Sea Transition Authority (NSTA) on 5th May 2021. Perenco has explored all avenues for 

continuing production and has concluded that, due to high operational costs, and a reduction of gas production, 

continued operations are uneconomical. 

The Safety Case Volume 30A Inde 49/18A (Hydrocarbon Safe (HCS) and Lighthouse Mode) was accepted by the 

Health and Safety Executive on 24th August 2021. A HCS campaign was completed at the Inde 18A on 4th May 

2022. The installation is currently in Lighthouse Mode and will remain so until the topside and jacket removal 

campaign. 
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There are 12 gas production wells associated with the Inde 18AD platform. Out of the 12 wells, 11 wells are in 

Abandonment Phase 3 (AB3) and one is in Abandonment Phase 2 (AB2). Decommissioning works at the AB2 well 

(49/18-A13Z) will include retrieving the conductor which has already been cut. The AB3 wells were all plugged and 

abandoned in 2022.  

No drill cutting piles were identified based on the bathymetry data of the 500 m safety zone at Inde 18A (refer 

section 5.4).   

This DP does not include the Inde 18A topside infrastructure, which the Offshore Decommissioning Unit within 

OPRED approved on 13th December 2021. However, it does include the bridges between the two Inde 18A 

installations because these were excluded from the Topsides DP. It is planned that the Inde18A topside removal 

will occur during the same campaign as the jacket, bridges, and PL 76 riser section removal.  

A description of the decommissioning activities covered under this DP is provided in section 4. 

 

Figure  2.1 Overview of Inde field location 
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Figure  2.2 Overview of Inde field layout (relevant jackets circled in red, relevant PL highlighted in yellow) 
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3. Consultee responses  

Table 3.1 provides details of stakeholder responses (HOLD 1). 

Table 3.1 Consultee Responses  

Who Comment Response 

1. Stakeholder Consultation  

UK Hydrographic Office   

Health and Safety Executive    

Maritime and Coastguard Agency   

Environment Agency   

Marine Management Organisation 
(MMO) 

  

Trinity House   

2. Public  

   

3. Statutory Context  

National Federation of Fishermen’s 
Organisations  

  

Scottish Fishermen’s Federation    

Northern Ireland Fish Producers 
Organisation  

  

Global Marine Group    

NSTA  N/A Perenco UK Limited has consulted with 
NSTA under S29(2A) of the Petroleum 
Act. 
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4. Decommissioning activities and 
parameters  

This section details the infrastructure being decommissioned and provides details on the selected 

decommissioning method and timings. 

4.1 Relevant infrastructure inside DP / EA scope  
The infrastructure relevant to this DP / EA are the Inde 18A: 

– jackets: both Inde 18AD and Inde 18AP fixed leg steel jackets  

– bridges: both east and west carbon steel bridges  

– PL 76 riser section: 22-inch riser section of the PL76 gas export line from the Inde 18AP ESDV-2151 to 

subsea pipeline flange (ident number 4).  

– wells: one AB2 well to be converted to AB3.  

Details of the above infrastructure are provided in Table 4.1, Table 4.2, Table 4.3 and Table 4.4.  

No stabilisation material will be introduced or removed from the seabed as part of the proposed decommissioning 

activities. 

Table 4.1 Inde 18A jackets subject this DP / EA 

Jacket 
no. 

Location  Water 
depth (m) 

Facility 
Type / 
Material  

Legs 
no.  

Piles  Weight 
(Te) 

Status  

18AD  53° 21’ 43.9803” N 

02° 34’ 03.1673” E 

31.4 Fixed leg 
steel jackets 

8 8 9881 The installation is currently in 
Lighthouse Mode and will 
remain so until the topside 
and jacket removal campaign. 18AP 53° 21' 45.8844" N 

02° 34' 06.2316" 

31.4 Fixed leg 
steel jackets 

8 8 9582 

1. Includes weight of jacket (468 Te), piles (480 Te) and marine growth (40 Te).  
2. Includes weight of jacket (502 Te), piles (416 Te) and marine growth (40 Te). 

Table 4.2 Inde 18A bridges subject this DP / EA 

Bridge 
name  

Location  Facility Type / 
Material 

Legs no.  Piles  Weight (Te) Status  

East 
Bridge  

53° 21' 43.9803"N 

02° 34' 03.1673"E  

to 

53° 21' 45.8844"N 

02° 34' 06.2316"E 

Carbon steel bridge N/A N/A 703 The installation is 
currently in Lighthouse 
Mode and will remain so 
until the topside and 
jacket removal 
campaign. 

West 
Bridge  

53° 21' 43.9803"N 

02° 34' 03.1673"E 

to 

53° 21' 45.8844"N 

02° 34' 06.2316"E 

Carbon steel bridge N/A N/A 884 

3. Total bridge weight consisting of a) structural weight 48 Te and b) piping weight 22 Te. 

4. Total bridge weight consisting of a) structural weight 44 Te and b) piping weight 44 Te. 
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Table 4.3 Inde 18A pipeline subject this DP / EA 

PL name Service  Length (m)  Pipeline 
route  

Material Current 
content 

Status  

PL76 riser 
section  

Gas / 
Condensate 
export line 
(riser 
section) 

 57 From Inde 
49/18-AP 
ESDV-
2151 to 
subsea 
pipeline 
flange 
(ident 
number 4) 

Carbon steel with corrosion 
coating. 

 

Corrosion coating is made 
of:  

– coal tar enamel up to 
LAT 

– SplashTRON coating in 
splash zone 

– reinforced glass fibre 
epoxy above splash 
zone. 

Flushed clean 
and filled with 
seawater 

Out of use; 
exposed and 
attached to 
jacket  

Table 4.4 Inde 18A well subject to this DP / EA 

Platform Well No.  Designation Status  Category  Status  

49/18-A13Z1 Gas production  AB2 PL-0-0-1 Decommissioning 
works will include 
retrieving the 
conductor, which has 
already been cut. 

1. Well 49/18-4 well was drilled by Amoco UK as an appraisal well and a platform was subsequently build over the top, resulting in it being 
renamed 49/18-A1. 49/18-A13 was then sidetracked from 49/18-A1 before it was decided to plug back and sidetrack a second time, 
becoming 49/18-A13Z.  

4.2 Relevant infrastructure outside the DP / EA scope  

4.2.1 Pipelines and stabilisation material  

The pipeline scope of this EA is restricted to the PL76 riser section attached to the Inde 49/18-AP jacket. The rest 

of PL76 pipeline, which connects Inde 18A with Inde 49/23A, is out of scope.  

The PL76 riser section was verified as HCS in 2022, following seawater flushing to concentrations of less than 30 

parts per million (ppm) oil in water (PUK, 2022). The 22” PL76 riser section will be cut subsea, near the base of the 

AP jacket, to create an air gap between the riser and the remaining pipeline to facilitate the removal of the jacket 

and attached riser section. 

Geophysical surveys of the Inde 18A and PL76 pipeline did not identify any rock dumps or mattresses within 500 

m of the Inde 18A platforms (Benthic Solutions Ltd 2021a; 2021b). PL76 is fully buried with depth of burial ranging 

between 0.7 m and 1.4 m (Benthic Solutions Ltd, 2021b).  

4.2.2 Topside and wells  

This EA does not include the Inde 18A topside infrastructure, the DP for which the Offshore Decommissioning Unit 

within OPRED approved on 13th December 2021. However, it does include the bridges between the two Inde 18A 

installations because these were excluded from the Topsides DP. It is planned that the Inde18A topside removal 

will occur during the same campaign as the jacket, bridges, and PL 76 riser section removal.  

As described in section 4.1, there is one well (49/18-A13Z) in AB2 that will be subject to decommissioning works in 

order to convert it to final abandonment (AB3). There are 11 other wells associated with Inde 18A that have 

previously been abandoned and have achieved AB3 status. These are provided in Table 4.5. No further works are 

required on the AB3 wells.  

There nearest adjacent facility to Inde18A is the PUK operated Inde 18B platform, 4.4 km northwest, will continue 

to be operated. Decommissioning of the Inde 18A installations is not expected to impact the adjacent facilities and 

pipelines. 
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Table 4.5 Inde 18A wells not subject to this EA  

Platform Well No.  Designation Status  Category  Status  

49/18-A2 Gas production  AB3 PL-0-0-0 Plugged and 
abandoned. No 
further works 
required. 

49/18-A3 Gas production  AB3 PL-0-0-0 

49/18-A4 Gas production  AB3 PL-0-0-0 

49/18-A5 Gas production  AB3 PL-0-0-0 

49/18-A6 Gas production  AB3 PL-0-0-0 

49/18-A7 Gas production  AB3 PL-0-0-0 

49/18-A8 Gas production  AB3 PL-0-0-0 

49/18-A9 Gas production  AB3 PL-0-0-0 

49/18-A10 Gas production  AB3 PL-0-0-0 

49/18-A11 Gas production  AB3 PL-0-0-0 

49/18-A12 Gas production  AB3 PL-0-0-0 

4.3 Decommissioning activities and methodology 
PUK has assessed options for extending the producing life of the Inde 18A jackets, but a suitable relocation or 

reuse for the jackets has not yet been identified. At present, dismantling of the Inde 18A at an onshore disposal 

facility is considered the most likely disposal option. Those materials deemed suitable for recycling will be 

recovered at an appropriate recycling facility. Disposal option selection will prioritise reuse and recycling where 

possible, aligned with the objectives of the Waste Management Hierarchy. PUK will consider the disposal options 

available, taking into account the business needs within Perenco to reuse equipment and materials where 

appropriate. 

4.3.1 Preparatory works 

Decommissioning of Inde 18A installation and PL76 riser section are anticipated to commence from Q3 2026. The 

following preparatory work has been carried out in order to enable the proposed decommissioning activities: 

– The CoP documentation was accepted by the North Sea Transition Authority (NSTA) on 5th May 2021. 

– The PL76 rise section has been flushed cleaned, rendered HCS and remains attached to the Inde 18AP 

jacket.  

– A pre-decommissioning survey (Benthic Solutions Ltd, 2021a) was completed inside the Inde 18A 500 m 

safety zone in 2020.  

The Indefatigable 18A Topsides Decommissioning Programme was submitted and approved on 29th October 

2021 (PUK, 2021). A HCS campaign was completed at the Inde 18A on 13th June 2022. The installation is 

currently in Lighthouse Mode and will remain so until the topside and jacket removal campaign.  

The Inde 18A topsides will be decommissioned in the same campaign as the jackets, bridges, and PL76 riser. The 

jack-up vessel has sufficient capacity to lift and carry the Inde 18A installations and as such Inde 18A will be lifted 

in sections in its entirety before transport to an onshore disposal facility.  

4.3.2 Bridges  

The Inde 18A two bridges, shown in Figure 4.1, will be individually removed. Each bridge will be rigged up to the 

Heavy Lift Vessel (HLV) crane. There is potential that stabilisation material may be required to secure the HLV 

jack-up rig legs, particularly within the scour holes around the jackets (refer section 5.4). If stabilisation material is 

required, then it is likely that retrievable gravel or grout bags will be used. These will then be retrieved once the 

works are completed.  
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Once rigged up, the bridge will be disconnected from the AD and AP platforms and then lifted using the HLV crane 

and transferred to a predetermined position on the vessel. The process will then be repeated for the second 

bridge. Both bridges will be transported to an onshore disposal yard for dismantlement and processing. 

  

  
Figure 4.1 Photographs of Inde 18A bridges from different angles  

4.3.3 Jackets and riser   

Once the bridges and topsides have been removed from Inde 18AD and Inde 18AP, then the jackets will be 

removed. The jackets, shown in Figure 4.2 and Figure 4.3, will most likely be removed using HLV single lifts and 

then transported onshore for cleaning, dismantling and recycling. The process will be the same for both jackets 

(Inde 18AD, Inde 18AP). 
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Figure 4.2  View of above water section of Inde 18 AD 
platform  

 

Figure 4.3  View of above water section of Inde 18 AP 
platform  

The piles will be cut to a target depth of at least 3 m below mean seabed level (msl) to ensure that any remains will 

not become uncovered. The means of cutting will be an industry standard technique such as diamond wire or high-

pressure abrasive water jet internal cutting. PUK will investigate the opportunities to perform deeper internal cuts 

of the piles, subject to surveys to verify the piles are free of internal blockages.  

However, if this proves unfeasible it would be necessary to excavate the seabed around the piles to enable 

external cutting. If external cutting is required, then it is possible that some dredging work is needed around the 

legs of the jacket to create a subsea cut. 

 Once the jackets are cut, they will be removed as complete units by the HLV crane and transferred to 

predetermined positions on the vessel. Where required, cleaning will be carried out at the dismantling site for 

recycling, as appropriate. 

The 57 m PL76 riser section will be cut subsea near the base of the Inde 18 AP jacket. The section will be 

removed from the seabed together with the 18AP jacket structure for dismantling onshore. If possible, the riser 

section will be recycled or recovered, else its will be disposed of at a licenced facility. If required, then some initial 

break up (dismantlement) will occur offshore before the transportation to shore.  

After removal of the bridges and jackets, the remaining end of PL 76 will be re-buried, and any remaining spools 

will be retrieved as part of the pipeline DP which will be submitted in due course.   

Once the installations are removed, the 500m zone around each platform will be cleared initially by an ROV and 

handpicking, followed by over-trawling. 

A post-decommissioning seabed survey will be carried out in the 500m safety zone of the Inde 18A to confirm all 

materials have been removed. The survey will likely employ a combination of acoustic surveying devices, including 

sidescan sonar (SSS), multibeam echosounder (MBES) and sub-bottom profiling (SBP).  

This EA has been prepared based on the preferred decommissioning option described above, assuming worst 

case scenario of excavation and external cut.  

A high-level description of this removal option is presented below; however, it should be noted that the detailed 

cutting points and removal method are subject to detailed engineering and commercial tendering: 

– mobilisation of equipment and personnel to HLV 

– transit of vessel to Inde field 

– arrive at 500 m safety zone and complete pre-entry checks 

– move into position next to the jacket 

– launch a Remotely Operated Vehicle (ROV) to inspect the jacket 

– connect rigging to the solar Aids to Navigation (AtoNs) grillage with help from Rope Access Technicians 

(RATs) (if required) 

– connect rigging to main crane 
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– lift grillage and solar AtoNs from the jacket 

– connect rigging to jacket pad-eyes with RAT and hang off rigging to the vessel deck 

– remove soil plug from pile annulus and complete pile cuts 

– cut riser subsea at the base of the jacket 

– connect rigging to main crane. 

– lift the jacket to the deck of the vessel and seafasten it in place 

– execute as-left survey/debris removal with ROV 

– complete safety checks in preparation for leaving the field and moving out of 500 m safety zone 

– transport the jacket to the disposal yard for onshore disposal and recycling. 

Recycling and recovery methods will be the prioritised disposal options. 

4.3.4 Well  

The well (49/18-A13Z) that remains in AB2, listed in Table 4.4, has already been plugged. All that remains to be 

done to get it to AB3 status is the retrieval of the well head conductor. The well will be abandoned in accordance 

with Oil & Gas UK Guidelines for the suspension and abandonment of wells.  

A schedule of the decommissioning works is provided in Figure 4.4. 
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Figure 4.4 Schedule of Inde 18A jackets, bridges, and riser section decommissioning activities 
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5. Environmental and social baseline  

5.1 Introduction  
This section describes the main characteristics of the physical and biological environment around Inde 18A, as 

well as potential environmental and social receptors. It draws upon a number of data sources, including published 

papers on scientific research in the area and industry wide surveys (for example, the UK Offshore Energy 

Strategic Environmental Assessment 3 and 4 programmes (OESEA3 and OESEA4)). Inde 18A falls within OESEA 

Regional Sea 2 (covers SNS area). As such, regional information from the SNS has been drawn from OESEA 

findings Regional Sea 2.  

Site-specific investigations carried out at the Inde 18A installation have also been used for this baseline. These 

surveys are described in section 5.2. 

5.2 Surveys  
This environmental and social baseline draws upon the information gathered during the surveys described below. 

The following subsections outline the methodologies and survey areas applied for these supporting surveys.  

5.2.1 Inde 18A Pre-decommissioning Habitat Assessment & 
Environmental Baseline Survey (EBS), November 2020 

A Pre-decommissioning Habitat Assessment and Environmental Baseline Survey, hereafter referred to as the 

EBS, was carried out in November 2020 by Benthic Solutions Ltd at the Inde 18A installation and along the PL76 

pipeline (Benthic Solutions Ltd 2021a; Benthic Solutions Ltd 2021b).  

The key objectives of the EBS were to: 

– to provide high resolution still images and corresponding video at specific points in a cruciform pattern around 

the platform 

– to identify habitats of potential conservation interest defined as those listed in Annex I of the European 

Commission (EC) Council Directive 92/43/EEC (Habitats Directive), the OSPAR List of Threatened and/or 

Declining Species and Habitats, and the UK Biodiversity Action Plan (BAP) Priority Habitat descriptions 

– ground-truth the selected sites for the presence or absence of sensitive habitats, such as biogenic reef and 

sandbanks using seabed imagery (stills and video) 

– acquire baseline data of sediment physico-chemical and biological characteristics, including in the vicinity of 

structures to be decommissioned  

– establish a baseline against which the environmental impact of future decommissioning operations can be 

assessed.  

The EBS survey site is shown in Figure 5.1 and included the 500 m safety zone around Inde 18A, as well as a 

reference station approximately 1,000 m from Inde 18A. Figure 5.1 shows the surveyed areas including the area 

captured by the MBES, SSS and magnetometer as well as the camera track and grab sample locations. 

The EBS included a geophysical survey, which was performed using a vessel-mounted MBES, a towed Edgetech 

SSS and a piggybacked magnetometer to aid in the habitat investigation of the site. Environmental seabed 

sampling and video assessment were carried out at a total of ten stations within the platform vicinity, with a further 

reference station sampled further afield to provide a regional understanding of the different habitats encountered 

(refer to Figure 13). Data was acquired through sampling of the seabed using a BSL Double grab and Hamon grab 

sampler while seabed video footage was acquired using a BSL MOD4 camera system.  
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Figure 5.1 2020 MBES Bathymetry Data and Environmental Sampling at Inde 49/18A (Benthic Solutions Ltd, 2021a) 

5.2.2 Annual ornithological assessments 

Methodology  

Annual ornithological assessments are carried out on the PUK offshore installations to confirm bird presence and 

nesting.  



 

GHD | Perenco UK | 12665081 | Environmental Appraisal 16 

 

The purpose of the assessments is to confirm the locations and sizes of any nesting bird colonies on offshore 

platforms operated by PUK, with an emphasis on the recording of any kittiwake (Rissa tridactyla) colonies, to 

inform future mitigation measures to ensure adverse impacts on nesting birds are avoided during the 

decommissioning and / or alteration of the platforms. 

The monitoring methodology is consistent with the following: 

– OPRED advice note on the risk of kittiwake presence on offshore installations (OPRED, 2021) 

– JNCC advice note on kittiwake survey methods for offshore installations (Thompson, 2021) 

– Perenco Assets – Offshore Ornithological Monitoring Plan (RSK Biocensus, 2023b).  

Surveys are undertaken by boat. Each asset is usually surveyed once, during which an ornithologist inspects the 

asset on all sides where possible. In accordance with best practice guidance, platforms are inspected from a 

distance of 200 m or 500 m subject to proximity agreements or unless platform service operations necessitated 

closer access to platforms by the boat. Inspections are aided by the use of binoculars, a scope and digital 

photography as necessary. 

Kittiwake observations are classified in accordance with JNCC guidance, with numbers of occupied nests, trace 

nests, eggs, chicks within each age group, estimated fledging dates and any non-breeding birds all recorded. Any 

observations of behavioural responses by kittiwakes (e.g. due to the presence of boats, surveyors or on-platform 

activity) are also recorded. Any other species present on or in close proximity to the platforms are recorded and 

mapped, including any nest locations. 

RSK Biocensus Ornithological Assessment Report, June 2023 

An ornithological assessment of PUK offshore assets, including Inde 18A, was carried out between 13th and 19th 

June 2023 by RSK Biocensus (RSK Biocensus, 2023a). No occupied nests or trace nests were observed at Inde 

18A during the survey, although 6 individual kittiwakes were recorded, including two pairs (RSK Biocensus, 

2023a). No evidence of breeding was observed (RSK Biocensus, 2023a). Two Great black-backed gull (Larus 

marinus), one gannet and one fulmar (Fulmarus glacialis) were also observed flying around the platforms (RSK 

Biocensus, 2023a).  

Xodus Ornithological Assessment Report, May 2024 

An ornithological survey of PUK offshore assets, including Inde 18A, was carried out in May 2024 by Xodus 

(Xodus Group, 2024). Inde 18A was surveyed on 29th May 2024. No nesting birds were observed during the 

vantage point surveys conducted at Inde 18A (Xodus Group, 2024). It was deemed unlikely that there would be 

any successful nesting activity initiated during the 2024 breeding season (Xodus Group, 2024). Xodus Group 

(2024) identified faecal staining on the platform frame and on the bridge walkways (see Figure 4.1) although no 

birds were recorded roosting or nesting there. 

Xodus Bird Survey, May 2025  

A bird survey of Inde 18A was conducted on 23rd May 2025 as part of the annual bird survey of offshore assets 

(Xodus, 2025). No nesting bird were identified during the survey. It is noted that it was unlikely that any successful 

nesting activity would be initiated during the 2025 breeding season.   

5.3 Meteorological and oceanographic conditions  

5.3.1 Climate  

Air temperatures in the SNS are generally at their lowest in January and February (mean 4°C to 6°C) and highest 

in July and August (around 16°C) (DECC, 2016). 

Rainfall decreases in a south-north direction in the SNS ranging from annual rainfall of 601-1,000 millimetres (mm) 

north the Dover Strait down to 201-400 mm north and east of north Norfolk (DECC, 2016).  

Snow or sleet is recorded in the south mainly from December to April, but perhaps as early as November and can 

be expected for 5 to 7 days a month for January and February. Fog can affect the east coast and seas of England 
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with visibility of less than 1 km 3-4% of the time and is associated with winds between the southeast and 

southwest (DECC, 2016).  

Wind speeds are generally highest in winter for most of the UK (DECC, 2016). In the SNS region (Regional Sea 

2), wind strengths are generally between Beaufort scale 1-6 (1-11 meters per second (m/s)) in the summer months 

with more frequent strong to gale force winds of force 7-12 (14-32m/s) during the winter (DECC, 2016). In January, 

20% of winds can be expected to exceed force 7 (14m/s), reducing to 2-4% in July. Winds in the SNS region are 

generally from between south and northwest; however, in spring, the frequency of winds from the north and east 

increases. While infrequent, when easterly winds occur, they can bring exceptionally cold weather in winter. 

In the vicinity of Inde 18A the mean annual windspeed at 100 m above sea level (ASL) is estimated to be 9.53 m/s 

(ABP Marine Environmental Research Ltd, 2008). Average wind speeds at 100 m ASL peak in winter (11.55 m/s), 

followed by autumn (10.38 m/s), spring (9.01 m/s) and summer (7.32 m/s) (ABP Marine Environmental Research 

Ltd, 2008).  

5.3.2 Water temperature and salinity  

In the region of Inde 18A, the mean annual sea surface temperature is approximately 10.2°C, ranging from 4.9°C 

in March to 16.8°C in August (Gormley, et al., 2014). The mean annual sea bottom temperature at Inde 18A is 

estimated to be 10.0°C, ranging from 4.9°C in January to 15.9°C in September (Gormley, et al., 2014).  

The SNS receives significant freshwater input from the rivers along its eastern boundary and is, as a 

consequence, less saline than the northern North Sea (DECC, 2016). Sea salinity remains fairly consistent 

throughout the year with an annual average of 34.4 parts per thousand (ppt) (Gormley, et al., 2014). Similarly, sea 

salinity at the sea bottom has been predicted to be fairly consistent throughout the year with an annual average of 

34.4 ppt (Gormley, et al., 2014).  

5.3.3 Waves  

The wave climate in the SNS is strongly seasonal with maximum mean wave heights peaking around January, 

although extreme waves may be encountered at other times, most notably between November and March (DECC, 

2016).  

Mean annual significant wave height is estimated to be 1.54 m in the vicinity of Inde 18 A, with the highest mean 

significant wave heights occurring in winter (1.99 m), followed by autumn (1.71 m), spring (1.48 m) and finally 

summer (1.14 m) (ABP Marine Environmental Research Ltd, 2008).  

5.3.4 Water circulation and tides  

Major currents observed in the North Sea are shown in Figure 5.2. The general circulation of near-surface water in 

the North Sea is cyclonic, driven in part by the ingression of waters in waters from the Atlantic in the north, driving 

water southwards along the coast towards the English Channel (DECC, 2016). In addition, currents from the 

English Channel also move northeasterly along the UK-Dutch median line.  

Significant local variations in patterns of semi-diurnal tidal and residual circulation occur in the vicinity of 

sandbanks (DECC, 2016). The North Norfolk Sandbanks, approximately 3.7 km west of the Inde field, are the 

most extensive example of the offshore linear ridge sandbank type in UK waters (JNCC, 2025). They are subject 

to a range of current strengths which are strongest on the banks closest to shore and which reduce offshore. The 

outer banks are the best example of open sea, tidal sandbanks in a moderate current strength in UK waters. 

In the vicinity of Inde 18A the mean spring peak flow tide is estimated to be 0.67 meters per second (m/s) with an 

average estimated power of 0.154 kilowatts per square meter (kW/m2) (ABP Marine Environmental Research Ltd, 

2008). The mean neap peak flow tide is estimated at 0.38 m/s with an average estimated power of 0.28 kW/m2. 

The tidal range is estimated to be 1.97 m during the spring tide and 0.99 m during the neap tide.  
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Figure 5.2 Major water masses and residual circulation in the North Sea (DECC, 2016) 
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5.4 Bathymetry  
The SNS Regional Sea 2 extends from the east coast of England to the median line which divides United Kingdom 

(UK) waters from those of The Netherlands, Belgium and France. From north to south, the SNS stretches from the 

Flamborough Front to the Dover Strait (DECC, 2016). This region is shallow with water depths generally 0 to 50 m.  

The SNS has many extensive sandbanks features present at less than 25 m depth; these include areas which 

have been designated under the EU Habitats Directive (92/43/EEC) such as Dogger Bank SAC and the North 

Norfolk Sandbanks SAC (about 3.7 km from Inde 18A) (DECC, 2016).   

Geophysical surveys undertaken in 2020 for the EBS found the water depth within the Inde 18A 500 m safety zone 

to range from 27.5 m to 32.4 m LAT (N-Sea, 2020) (as shown in Figure 12). Average water depth at Inde 18A 

platform is approximately 30 m LAT (N-Sea, 2020). Scouring was observed around the platforms with the deepest 

water depth (32.4 m LAT) associated with the scoured area around the Inde 18AP and AD platforms. The 

shallowest water depth was associated with a ridge of sand that intersected the platform along a north-south axis 

(N-Sea, 2020).  

The entire safety zone shown in Figure 18, apart from the central scoured area under the platform, was covered 

with megaripples1. The observed sand ripples had heights of 0.1 to 0.2 m and were ~20 m in length. The sand 

ripple crests were orientated along a southwest to northeast axis. The crests were steeper facing a south-easterly 

direction, indicating a prevailing current in this direction.  

Several boulders of 0.04 m to 0.16 m in height were observed mainly within the scoured areas around the 

platforms (N-Sea, 2020). The bathymetry survey did not identify any other anthropogenic features (apart from the 

platform structures) with the PL76 appearing to be fully buried, and no rock dump or mattresses were identified.  

As shown in Figure 5.3, megaripples generally between 0.1 m to 0.2 m in height with wavelengths between ~15 to 

20 m can also be observed along the whole PL76 route (Benthic Solutions Ltd, 2021b).  

 
1 Megaripples are smaller than sandwaves but larger than ripples with bedform wavelengths between 0.6 and 10 m and heights between 0.1 
and 1 m (HR Wallingform, CEFAS/UEA, Posford Haskoning, & D’Olier, 2002).  
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Figure 5.3 Overview of the bathymetry within Inde 18A 500 m safety zone (N-Sea, 2020). Bathymetry shown in meters.  

5.5 Sediment characteristics  
Sediment characteristics were found to be relatively consistent across the stations sampled as part of the EBS 

(Benthic Solutions Ltd, 2021a). The majority of stations were dominated by fine sand (mean 90.8% ± 16.4 

standard deviations (SD)) with varying low proportions of gravel and fines (mean 6.98% ± 16.0 SD and mean 

2.21% ± 3.47 SD, respectively). The percentage contribution of gravels (> 2 millimetres (mm)), sands (0.63mm to 

2mm), and fines (< 63 micrometres (μm)) within each sample are presented in Figure 5.4.  

All but one sampling stations featured fine sediment composed predominantly of sand, with varying low 

proportions of gravel and fines (Benthic Solutions Ltd, 2021a). The majority of stations were classified on the Folk 

scale as either ‘Slightly Gravelly Sand’ or ‘Sand’.  

Sediments were found to have higher proportions of gravel within the scoured area surrounding the Inde 18 AP 

and AD platforms, with station 100 m north (In100N) and 100 m east (In100E) of the platforms having designations 

as ‘Gravelly Sand’ and ‘Sandy Gravel’, respectively. Similarly, Fines were low across the survey area (<9%) with 

higher proportion of fines located around the scoured area surrounding the platforms.  



 

GHD | Perenco UK | 12665081 | Environmental Appraisal 21 

 

 

Figure 5.4 Contribution to sediment volume of gravel, sand, and fines at each sampling station across the survey area (Data 
from Benthic Solutions Ltd 2021a)  

5.6 Seabed chemistry  
Grab samples taken for chemical analyses during the EBS were analysed for Total Organic Carbon (TOC), 

moisture content, heavy and trace metals, Polycyclic Aromatic Hydrocarbon (PAH) and Total Hydrocarbon Content 

(THC). The following subsections detail the results of this analysis.  

5.6.1 Total Organic Carbon (TOC) 

TOC represents the proportion of biological material and organic detritus within the substrates. This method is less 

susceptible to the interference sometimes recorded using crude combustion techniques, such as analysing total 

organic matter by loss on ignition. TOC in surface sediments is an important source of food for benthic fauna, 

although an overabundance may lead to reductions in species richness and abundance due to oxygen depletion. 

The TOC results were low throughout the Inde 18A survey area (mean 0.13% ±0.03SD), reflecting an organically 

deprived environment, however TOC levels were relatively consistent with results from other surveys undertaken 

in the SNS (Benthic Solutions Ltd, 2021a). Higher levels of TOC were associated with sampling stations closest to 

the platform, which may be due to relic shell debris shedding off the platform or increased deposition of finer 

material into the scoured area.  

The TOC results are presented in Figure 5.5.  
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Figure 5.5 TOC observed in survey (Benthic Solutions Ltd, 2021a) 
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5.6.2 Moisture content  

Moisture content ranged from 17.9% at station In100E (located 100 m east of the platform) to 27.7% at station 

In1000S (located 1000 m south of the platform), with 63% of stations revealing a moisture content of less than 

25%. This moisture content is relatively consistent with results from other surveys undertaken in the SNS. There 

was no consistent trend between levels of moisture content and other sediment characteristics, with differences in 

percentages of gravel, sand and fines appearing to have little or no effect on the moisture retention.  

5.6.3 Sediment hydrocarbons  

The EBS results for hydrocarbon analyses, including total hydrocarbon content (THC), total polycyclic aromatic 

hydrocarbons (PAH), and total n-alkane and homologue ratios, are discussed in the following subsections and 

presented in Figure 5.6.  

Total Hydrocarbon Concentrations (THC) 

The THC of the sediments was measured by integration of all non-polarised components within the gas 

chromatography (GC) trace (Benthic Solutions Ltd, 2021a). The results found that THC was variable across the 

samplings stations with results ranging from 3.12 milligrams per kilogram (mg.kg-1) at In500N to 34.2mg.kg-1 at 

In100N. The mean THC was found to be 11.4mg.kg-1 ± 10.7 SD. 

The observed THC levels at Inde 18A are above typical background levels in the SNS (Benthic Solutions Ltd, 

2021a). The mean background THC for surface sediments located over 5 km from oil and gas platforms in the 

SNS has previously been estimated by the UK Offshore Operators Association (UKOOA) to be 3.20 mg.kg-1, with 

an upper 95th percentile background concentration of 11.4 mg.kg-1 (Harries, Kingston, & Moore, 2001). The 

majority of stations within the survey area exceeded the UKOOA 50th percentile for the SNS with two stations, 

In100E and In100N, also in excess of the UKOOA 95th percentile level (Benthic Solutions Ltd, 2021a). 

The locations of the stations recording the highest THC (In100N and In100E) were both 100m upstream and 

downstream of the Inde 49/18A platform, indicating a potential historic low-level drilling related impact. It is noted 

that higher THC levels could also be due to: 

– deposition of finer material within the seabed depression 

– influx of riverine contaminants related to flows from the Humber Estuary  

– heavy shipping traffic within the surrounding sea.  

The results of the THC analysis are presented in Figure 5.6 and shown in Figure 5.7.  
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Figure 5.6 Hydrocarbon levels observed during survey (Benthic Solutions Ltd, 2021a)  
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Figure 5.7 THC levels observed during survey (Benthic Solutions Ltd, 2021a) 
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Saturate / Aliphatic Hydrocarbons 

All of the sampling stations were analysed for n-alkanes using gas chromatography with flame ionisation detection. 

The results are summarised in Figure 5.6.  

Total n-alkane concentrations were variable across the stations, ranging from 0.20 mg.kg-1 at In500N to 3.54 

mg.kg-1 at In100E, with a survey mean of 0.71 mg.kg-1±0.96SD. Similarly to THC, total n-alkanes were highest at 

stations In100N and In100E, which were 100m up- and downstream of the Inde 18A platforms. All stations 

surpassed the UKOOA 50th percentile of 0.19 mg.kg-1 with one station, In100E, having a n-alkanes concentration 

four times higher than the UKOOA 95th percentile of 0.78 mg.kg-1. 

Alkanes contributed on average 6.10% (±2.42 SD) to THC, being consistently low across all 11 stations and 

ranging between 2.89% at station In100N and 11.6% at station In100E. These percentages are to be expected for 

background marine sediments with minimal contamination, where background hydrocarbons are continuously 

replenished by a low but consistent source of alkanes. Proportions of alkanes exceeded the UKOOA 50th 

percentile (5.94%) at six stations, with four of these stations (In1000N, In100E, In1000S and In100W) also 

exceeding the UKOOA 95th percentile (6.85%).  

Despite the elevated levels, no significant relationship between increased n-alkanes and proximity to the Inde 

49/18A platform was identified. As such, while elevated levels could be due to localised low-level drilling related 

influence, they may also be due to background levels within the SNS. The background nature of the sediments 

across the majority of the survey area was backed by the gas chromatographic profiles, which were generally 

featureless. This is likely due to strong tidal currents and therefore low fines content in the area, resulting in 

minimal adsorption and settling of hydrocarbons within the substrata. 

The exception to this was GC trace results at stations In100S, In100N and InREF1 which did show weathered 

petroleum signatures over a broad range of n-alkanes, indicative of wider contamination. The GC trace at In100E 

also showed evidence of a weathered hydrocarbon envelope between nC11 and nC18 which is indicative of a low 

toxicity oil-based drilling mud. 

Carbon Preference Index (CPI) 

The Carbon Preference Index (CPI) is associated with the preference of biogenic n-alkanes (i.e. that of a 

preference for odd-carbon numbered homologues, particularly around nC27-33), derived from fatty acids, alcohols, 

esters and land plant waxes. 

As shown in Figure 5.6, the CPI for the full saturate range was fairly consistent, ranging from 1.09 at station 

In100E to 1.63 at In1000S, with an overall mean of 1.39±0.16 SD. The results are low in comparison to the 

UKOOA 50th percentile level (Harries, Kingston, & Moore, 2001). However, they are consistent with typical SNS 

sediments, indicating a minor dominance of biogenic, odd-carbon numbered alkanes which are likely to be mostly 

allochthonous in origin (Benthic Solutions Ltd, 2021a). 

Petrogenic/Biogenic (or P/B) Ratio 

As shown in Figure 5.6, the P/B ratio compares the lighter, more petrogenic aliphatics with the heavier, and more 

biogenic aliphatics. Results were calculated for all stations within the Inde 49/18A survey area and ranged from 

0.83 at In1000S to 6.20 at In100E (mean 1.80±1.51 SD). The P/B ratios indicated that all of the sampling stations 

except for In1000S, In100W and InREF1 were predominantly influenced by hydrocarbons derived from petrogenic 

sources beyond those of biogenic origin. This was particularly true at station In100E. Comparatively, 

concentrations of biogenic alkanes exceeded those of petrogenic origin In1000S, In100W and InREF1.  

Pristane/Phytane Ratio 

Pristane and phytane are both isoprenoid alkanes commonly found as constituents within crude oils. While only 

pristane is commonly found in the marine environment as it is naturally biosynthesised and a product of phytol 

moiety of chlorophyll. Phytane is generally absent or only present at low levels in uncontaminated natural systems.  

As shown in Figure 5.6, the pristane/phytane (Pr/Ph) ratio was calculated for all stations and varied from 2.41 at 

station In100E to 20.1 at In1000N, with an overall mean of 7.63 ± 5.23 SD. The high ratios indicate a dominance of 

the more biogenic pristane within the survey area, which indicates a general biogenic influence from potential 

planktonic and terrestrial inputs across the Inde 49/18A survey area, with In100E and InREF1 showing the lowest 
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biogenic influence. It should be noted that the pristane/phytane ratio can often be difficult to interpret due to its 

erratic nature and should be used mainly to substantiate other interpretations. 

Polycyclic Aromatic Hydrocarbons (PAH) 

PAHs were analysed at each station using gas chromatography-mass spectrometry. Results of the single ion 

current analyses are summarised in Figure 5.6 and illustrating in Figure 5.8. 

Total PAH concentrations (2-6 compounds) were variable across the survey area and were highest at In250E and 

lowest at In500N (352 μg.kg-1 and 31.1 μg.kg-1, respectively). PAH concentrations at all stations exceeded the 

UKOOA 50th percentile for the SNS, but no stations surpassed the 95th percentile of 370 μg.kg-1. Stations were 

found to sit at the low end of the CEFAS PAH concentrations for sediments surrounding North Sea oil and gas 

installations, which range from 20μg.kg-1 to 74,700μg.kg-1. The nitrogen-phosphorus detection (NPD) 

concentrations (2 and 3 ring aromatics) ranged from 15.5μg.kg-1 at In500N to 235μg.kg-1 at In250E, with a mean of 

77.2μg.kg-1 (±70.5SD).  

Unlike the other hydrocarbon results, slightly higher total PAH concentrations were not measured at stations 

In100E and In100N. Elevated PAH and NPD concentrations were mostly correlated with proportion of fines within 

the sediment material. The correlation with fine material along with a significant positive correlation between total 

PAH and NPD concentrations indicate that both total PAH and NPD concentrations are more likely to be 

influenced by diffuse riverine and shipping traffic inputs than localised drilling activities.  

Normalised PAH concentrations, provided in Figure 5.8, were calculated to allow comparison to OSPAR 

background concentrations (BCs), background assessment concentrations (BACs), OSPAR effect range low 

(ERL) and effect range median (ERM) thresholds (Benthic Solutions Ltd, 2021a). All stations had at least two 

PAHs, excluding station In250W, above their respective BACs (where applicable), with naphthalene, 

phenanthrene, fluoranthene, pyrene, benzo[a]anthracene and chrysene exceeding this value at four or more 

stations. Although normalised PAHs were slightly elevated above reference values, no PAHs were close to 

exceeding the ERM at any stations and stations In100E and In100N had no PAHs close to the ERL reference 

value. Furthermore, many PAHs were below their respective limits of detection.  
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Figure 5.8 Total Polycyclic Aromatic Hydrocarbons (2-6 Ring) (Benthic Solutions Ltd, 2021a) 
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Figure 5.9 Normalised United States EPA 19 Polycyclic Aromatic Hydrocarbons (μg.kg-1 or ppb) (Benthic Solutions Ltd, 2021a) 
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5.6.4 Heavy and trace metals  

All of the heavy metals analysed in the EBS (aluminium (Al), barium (Ba), arsenic (As), iron (Fe), cadmium (Cd), 

chromium (Cr), copper (Cu), lead (Pb), lithium (Li), mercury (Hg), nickel (Ni), tin (Sn), vanadium (V) and zinc (Zn)), 

underwent an aqua regia acid digestion and extraction for total sediment metals.  

Metals occur naturally in the marine environment and are widely distributed in both dissolved and sedimentary 

forms (Benthic Solutions Ltd, 2021a). Some are essential to marine life while others may be toxic to numerous 

organisms. Rivers, coastal discharges, and the atmosphere are the principal modes of entry for most metals into 

the marine environment, with anthropogenic inputs occurring primarily as components of industrial and municipal 

wastes (Benthic Solutions Ltd, 2021a). The metals most characteristic for offshore contamination of marine 

sediments from oil and gas activities are Ba, Cr, Pb and Zn, although these may vary greatly depending upon the 

constituents used (Benthic Solutions Ltd, 2021a). 

In order to assign a level of context for toxicity, an approach developed by Long et al. (1995) was used to 

characterise contamination in sediments will be used here. These researchers reviewed field and laboratory 

studies and identified nine metals that were observed to have ecological or biological effects on organisms. They 

defined “effect range low” (ERL) as the lowest concentration of a metal that produced adverse effects in 10% of 

the data reviewed, whilst “effect range median” (ERM) designates the level at which half of the studies reported 

harmful effects. Consequently, metal concentrations recorded below the ERL value are not expected to elicit 

adverse effects, while levels above the ERM value are likely to be toxic to some marine life. 

The results of the heavy metal analysis are presented in Figure 5.10. Overall, heavy and trace metal 

concentrations were elevated above reference levels, with mean concentrations of all metals at least exceeding 

their associated UKOOA 50th percentiles at every station within the survey area. In addition, elevated 

concentrations of copper, lead, zinc and iron also exceeded their respective UKOOA 95th percentiles at In100E 

and In100N. Copper was elevated above its associated OSPAR ERL of 34mg.kg-1 at station In100E. Zinc was also 

elevated above its OSPAR ERL (150mg.kg-1) as well as its OSPAR ERM (410mg.kg-1) at stations In100N and 

In100E, respectively. 

Barium is frequently used to detect the deposition of drilling fluids around offshore installations. Solid barites 

(barium sulphate) are often discharged during the drilling process and contain measurable concentrations of heavy 

metals as impurities. As such, they are of particular relevance to the offshore oil and gas industry analysis.  

For this survey, natural barium levels ranged from 17.4 mg.kg-1 at station In500N to 80.3 mg.kg-1 at In100N, with 

an overall mean of 29.8 mg.kg-1±19.2 SD, when analysed by aqua regia extraction. Natural Ba levels were in 

excess of the UKOOA (2001) 50th percentile (26mg.kg-1) for the SNS at only one station, with no stations 

exceeding the 95th percentile (272.4mg.kg-1). Barium measured by fusion results ranged between 319 mg.kg-1 at 

station InREF1 and 3,440 mg.kg-1 at station In1000N with an overall mean of 1,392 mg.kg-1±1,231 SD.  

Barium concentrations recorded around the platform are consistent with natural background levels, however, the 

elevated barium concentrations at stations, In1000N, In500N, In250E, In100S and In250W, could indicate a 

dispersal of historic drill cuttings around the Inde 49/18A platform, as contaminated stations within 500m of an 

active UK platform often show concentrations in the thousands of mg.kg-1.  

As highlighted, levels of arsenic, copper, lead, zinc and iron were elevated above background levels (UKOOA 95th 

percentile as a minimum) for at least one station within the survey area. These metals are often associated with 

drilling-related barite discharges and, in the presence of elevated barium concentrations can be a result of low-

level historic drilling operations. The elevated metal levels at these stations (In100E and In100N) are likely due to 

localised low-level historic drilling related activity at the Inde 18A platforms. The remaining stations are likely to 

represent background SNS concentrations.   

Arsenic was the only metal above the effect range low at every station, however similar concentrations were 

recorded during a previous BSL study in the nearby region indicating that arsenic is naturally elevated in this 

region of the SNS. Mercury was below the UKOOA 50th percentile (0.02mg.kg-1) at all but one station, In100E, 

where mercury was slightly above this value. Mercury was below the UKOOA 95th percentile (0.05 mg.kg-1) at all 

stations, was similar to results previously recorded in the SNS, and did not show any spatial relationship with 

barium or distance to the platform. 
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Figure 5.10 Total Heavy and Trace Metal Concentrations (mg.kg-1 or ppm) 
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5.7 Habitat classification  

5.7.1 European Nature Information Service (EUNIS) Habitat 
Classification 

Seabed data collected for the EBS was classified into marine biotypes using the JNCC (2015) classification 

system which was developed in collaboration with Connor et al. (2004) and Parry et al. (2015), and is analogous 

with the European Nature Information Service (EUNIS) Habitat Classification (EUNIS, 2019).  

Habitats were identified using a combination of field observations, detailed review of video footage and still images 

(Benthic Solutions Ltd, 2021a). Based on the ground-truthing data obtained from the Inde 18A survey area, an 

overarching JNCC/EUNIS habitat classification of ‘Circalittoral Fine Sand’ (SS.SSa.CFiSa/A5.25) was assigned 

across the survey area, while the scour feature around the platform was classed as ‘Circalittoral Coarse sediment’ 

(SS.SCS.CCS/A5.14) due to the increased exposure from seabed currents. This was in keeping with the habitats 

predicted by EMODnet mapping of marine sediments.  

A description of these habitats are provided below:  

– Circalittoral Fine Sand’ (SS.SSa.CFiSa/A5.25) (JNCC, 2022a): Clean fine sands with less than 5% silt/clay 

in deeper water, either on the open coast or in tide-swept channels of marine inlets in depths of over 15-20 m. 

The habitat may also extend offshore and is characterised by a wide range of echinoderms (in some areas 

including the pea urchin Echinocyamus pusillus), polychaetes and bivalves. This habitat is generally more 

stable than shallower, infralittoral sands and consequently supports a more diverse community. 

– Circalittoral Coarse sediment’ (SS.SCS.CCS/A5.14) (JNCC, 2022b): Tide-swept circalittoral coarse sands, 

gravel and shingle generally in depths of over 15-20 m. This habitat may be found in tidal channels of marine 

inlets, along exposed coasts and offshore. This habitat, as with shallower coarse sediments, 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. 

A map of the habitat classifications within the Inde 18A survey area is provided in Figure 5.11.  

Seabed imageries of the EUNIS habitats encountered within the survey area are shown in Figure 5.12 and Figure 

5.13.  
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Figure 5.11 Environmental Habitats Within the Inde 49/18A Survey Area (Benthic Solutions Ltd, 2021a) 



 

GHD | Perenco UK | 12665081 | Environmental Appraisal 34 

 

 

Figure 5.12 Example Images of Circalittoral Fine Sand (A5.25) Habitat (Benthic Solutions Ltd, 2021a) 

 

Figure 5.13 Example Images of Circalittoral Coarse Sediment (A5.14) Habitat (Benthic Solutions Ltd, 2021a) 

5.7.2 Annex I Habitat  

The United Kingdom is a signatory to the Convention on the Conservation of European Wildlife and Natural 

Habitats (Bern Convention, 1979). To meet their obligations under the convention, the habitats listed in Annex I 

and the species listed in Annex II in the Habitats Directive, are to be protected by means of a network of sites. 

The Annex I habitat ‘Sandbanks which are slightly covered by seawater all the time’ are sandy sediments that are 

permanently covered by shallow sea water, typically occurring at depths of less than 20m below LAT. The Inde 

18A survey area lies approximately 3.7 km east of the North Norfolk Sandbanks and Saturn Reef SAC which was 

designated to protect an area of tidal linear sandbanks. The sediment type within the SAC is predicted to be 



 

GHD | Perenco UK | 12665081 | Environmental Appraisal 35 

 

medium to fine sandy sediment, which is used in the designation of sandbank habitats, and the common 

conspicuous fauna expected to be encountered within the SAC include Pagurus bernhardus, Liocarcinus 

depurator, Carcinus maenas and Asterias rubens (Benthic Solutions Ltd, 2021a).  

The area within Inde 18A could be classified as Annex I sandbank habitat due to its fine sandy sediment, observed 

presence of P. bernhardus, Liocarcinus sp., and A. rubens, and proximity to the North Norfolk Sandbanks and 

Saturn Reef SAC. Sandbanks are generally defined as areas shallower than 20 m and the water depth across the 

survey area was deeper than 20 m. However, the flanks of the sandbanks can extend down to 40m below chart 

datum. It is possible that the survey area could form part of the flanks of the sandbank system protected by the 

SAC although there is no appreciable gradient evident within the survey area demonstrating a drop off. In order to 

assess a worst-case scenario, this EA assumes the presence of Annex I ‘Sandbanks which are slightly covered by 

seawater all the time’ habitat.  

Sandbanks and other sandy substrates may be important habitats for sandeels. As discussed in section 5.10.1, 

the area around Inde 18A is mapped as a spawning area for sandeels (the most common of which is the lesser 

sandeel, A. marinus). Although no sandeels were observed, the sediments at the survey area are suitable for 

sandeel spawning.  

Due to the general absence of cobbles and boulders across the survey area no areas would constitute any 

measure of reefiness (Benthic Solutions Ltd, 2021a). No evidence of Modiolus, sponge communities or Arctica 

islandica (ocean quahog) were recorded in the EBS. The area is not mapped as a herring spawning area and the 

sediments were considered to be unsuitable for herring.  
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5.8 Benthic biodiversity  
As discussed in section 5.7.1, the predicted EUNIS seabed habitats at Inde 18A were: 

– EUNIS classification of A5.25 ‘Circalittoral Fine Sand’ which corresponds to the JNCC habitat SS.SSa.CFiSa 

‘Circalittoral Fine Sand’ (see Figure 5.12), and; 

– EUNIS classification of A5.14 ‘Circalittoral Coarse sediment’ which corresponds to the JNCC habitat 

SS.SCS.CCS ‘Circalittoral coarse sediment’ (see Figure 5.13).  

‘Circalittoral Fine Sand’ is typically associated with a wide range of echinoderms (sometimes including the pea 

urchin Echinocyamus pusillus), polychaetes and bivalves (JNCC, 2022a). Species characteristic of this sediment 

type include: Amphiura filiformis, Asterias rubens, Cerianthus lloydii, Lanice conchilega, Ophiura albida, Pagurus 

bernhardus, Abra alba, Chaetozone setosa, Nephtys, Nucula nitidosa, Ophiura ophiura, Pecten maximus, 

Spiophanes bombyx and Virgularia mirabilis (JNCC, 2022a).  

During the EBS (refer section 5.2.1), the following fauna were observed within the areas of ‘Circalittoral Fine 

Sand’: Echinodermata (Asterias rubens and Ophiuroidea sp.), Cnidaria (Actinaria sp.), Arthropoda (Paguridae sp., 

Liocarcinus sp. and Brachyura sp.) and Chordata (Pleuronectiformes sp. and Gadiformes sp.). Mollusca were 

completely absent from the visual survey of the ‘Circalittoral Fine Sand’ habitat. Despite the limited availability of 

settlement and attachment points a moderate abundance and diversity of epifaunal species was recorded within 

the fine sand ripples associated with the areas of ‘Circalittoral Fine Sand’.  

‘Circalittoral Coarse sediment’ is typically associated with robust infaunal polychaetes, mobile crustacea and 

bivalves as well as some present of certain species of sea cucumber (e.g. Neopentadactyla) and the lancelet 

Branchiostoma lanceolatum (JNCC, 2022b). Species characteristic of this sediment type include: Neopentadactyla 

mixta, Protodorvillea kefersteini, Nemertea, Asterias rubens, Spirobranchus triqueter, Glycera lapidum, Lanice 

conchilega, Ampelisca spinipes, Chaetozone zetlandica,  Ophiura albida, Mediomastus fragilis, Prionospio cirrifera, 

Pagurus bernhardus, Pecten maximus, Nematoda, Echinocyamus pusillus, Pholoe inornata, Echinus esculentus, 

Cerianthus lloydii, Chaetopterus variopedatus, Hilbigneris gracilis , Nemertesia antennina, Eunereis longissimi, 

Sabellaria spinulosa, Scoloplos armiger, Spiophanes bombyx, Abra alba, Hesionura elongate, Lanice conchilega, 

Notomastus latericeus, Owenia fusiformis and Seraphsidae (JNCC, 2022b).   

During the EBS, the following fauna were observed within the areas of ‘Circalittoral Coarse sediment’: Cnidaria 

(Actinaria sp.), Arthropoda (Paguridae sp., Cancer pagurus and Brachyura sp.) and Echinodermata (Asterias 

rubens). Chordata were also present from the visual survey of the ‘Circalittoral coarse sediment’, with sightings of 

flatfish (Pleuronectiformes sp.) and gadids (Gadiformes sp.). 

Overall, macrofaunal taxonomy undertaken of all faunae recorded during the EBS identified a total of 1,183 

individuals (both infauna and solitary epifauna). A total of 68 taxa were recorded, 67 of these were infaunal 

species and one was a solitary epifauna. Out of the 67 infaunal species, 27 were annelid species (representing 

38.3% of the total number of individuals). The crustaceans were represented by 18 species (17.8% of the total 

individuals), the molluscs by 11 species (33.1% of the total individuals) and the echinoderms by 7 species (4.5% of 

the total individuals). The solitary epifauna was represented by a single member of the Cnidaria (Actiniaria) 

accounting for 0.6% of total individuals. All other groups (Platyhelminthes, Nemertea, Nematoda and Phoronida) 

were represented by four species, accounting for 5.7% of the total individuals. 

Analysis of the macrofauna results was conducted for sampling stations within the ‘Circalittoral Fine Sand’ area 

(identified as Cluster a) and within the ‘Circalittoral Coarse sediment’ (within the scour area and identified as 

Cluster b). Both clusters represented diverse macrofauna assemblages although less variation was present within 

cluster ‘b’ than in cluster ‘a’. Annelida accounting for a higher proportion of the overall species abundance within 

cluster ‘b’, whereas cluster ‘a’ showed less dominance of a single phylum to the overall species abundance (refer 

Figure 5.14. The top ten species abundances for clusters ‘a’ and ‘b’ and provided in Table 5.1.  
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Figure 5.14 Average Contribution of Each Phyla to Total Faunal Abundance for Each Cluster (Benthic Solutions Ltd, 2021a) 

Table 5.1 Top 10 Species Abundances for Clusters ‘a’ and ‘b’ (Benthic Solutions Ltd, 2021a) 

 

Conspicuous fauna was relatively sparse across the majority of stations as is commonly observed on sandy 

seabeds where tides and currents prevent settling of many species. Associated fauna evident from video footage 

and still photographs comprised a relatively sparse diversity and density of epifauna, with organisms observed 

including Cnidaria (Actinaria sp.), Arthropoda (Paguroidea sp., Cancer pagurus, Liocarcinus sp. and Brachyura 

sp.), Echinodermata (Asterias rubens and Ophiuroidea sp.) and Chordata (Gadiformes sp. and Pleuronectiformes 

sp.). Macrofauna data revealed a fairly diverse epifauna community with 15 species recorded, which is atypical for 

a predominantly fine sand environment with limited availability of non-mobile substrata. Sessile fauna was limited 

to anemones (Actinaria sp.). Figure 5.15 provides images of conspicuous fauna photographed during the EBS. 
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Figure 5.15 Images of species identified in seabed photography 

5.9 Plankton 
The collective term plankton describes the plants (phytoplankton) and animals (zooplankton) that live freely in the 

water column and drift passively with the water currents. Typically, in the SNS Regional Sea 2 a phytoplankton 

bloom occurs every spring, generally followed by a smaller peak in the autumn (DECC, 2016). 

The phytoplankton community in the SNS area is dominated by the dinoflagellate genus Tripos (T. fusus, T. furca, 

T. lineatus), along with higher numbers of the diatom, Chaetoceros (subgenera Hyalochaete and Phaeoceros) 

than are typically found in the northern North Sea. From November to May when mixing is at its greatest, diatoms 

comprise a greater proportion of the phytoplankton community than dinoflagellates (DECC, 2016). 

The zooplankton community is dominated by copepods including Calanus helgolandicus and C. finmarchicus as 

well as Paracalanus spp, Pseudocalanus spp, Acartia spp, Temora spp and cladocerans such as Evadne spp 
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(DECC, 2016). There has been a marked decrease in copepod abundance in the SNS, which has been linked to 

changes in global weather phenomena (DECC, 2016).  

5.10 Fish and shellfish 
The SNS supports a diverse fish community, many species of which are umbrella species, providing an essential 

food source for larger marine predators (such as marine mammals and seabirds), or are of commercial 

importance. Several fish species of conservation importance also utilise the SNS.  

Generally, there is little interaction between fish and offshore developments, although some species congregate 

around platforms and along pipelines. Spawning individuals and juveniles can however be sensitive to seismic 

activities, seabed disturbance activities, discharges to sea and, in some cases, accidental spills.  

5.10.1 Fish spawning and nurseries  

A number of species, which have benthic eggs, have a dependency on specific substrata for spawning. For 

example, sandeels lay their eggs on sandy sediments and therefore may spawn on discrete sandy sediments 

within the blocks of interest. Such sediments would therefore be considered important for this species (DECC, 

2016). A number of other species, including some demersal species, have pelagic eggs and / or larvae (including 

cod, haddock, Norway pout and saithe) and are therefore less reliant on specific sediment types for spawning 

(DECC, 2016).  

Juvenile fish are vulnerable to predators and harsh conditions in the open water. Therefore, it is typical for juvenile 

fish to stay in sheltered nursery grounds, which also provide an abundance of food (DECC, 2016).  

The North-East Atlantic and North Sea are split into statistical grids called International Council for the Exploration 

of the Sea (ICES) Rectangles in order to map statistical information about the area. Inde 18A is located within 

UKCS Blocks 49/18, corresponding to ICES Rectangle 35F2 (refer Figure 5.16). CEFAS / Marine Scotland has 

published data on critical spawning and nursery grounds for selected fish species around the UK (CEFAS, 2012; 

Coull et al., 1998; Ellis et al., 2012).  

Species that spawn and / or nurse within the vicinity of Inde 18A, based on CEFAS (2012) data, are shown in 

Figure 5.16, and include:  

– sandeel (Ammodytes marinus) 

– cod (Gadus morhua) 

– herring (Clupea harengus) 

– mackerel (Scomber scombrus) 

– plaice (Pleuronectes platessa) 

– nephrops (Nephrops norvegicus) 

– sprat (Sprattus sprattus) 

– whiting (Merlangius merlangus) 

– tope shark (Galeorhinus galeus). 

Table 5.2 provides the spawning and nursery seasons for these species, where relevant, based on research 

published by Ellis et al. (2012) and Coull et al. (1998).  

All of the species listed in Table 5.3, with the exception of nephrops and sprat are listed as UK BAP priority marine 

species (JNCC, 2007). Cod is also on the OSPAR List of Threatened and/or Declining Species and Habitats 

(OSPAR Commission, 2025). Tope Shark is listed as ‘Critically Endangered’ globally and ‘Vulnerable’ in Europe on 

the International Union for the Conservation of Nature (IUCN) Red List of Threatened Species. Similarly, cod is 

listed as ‘Vulnerable’ globally on the International Union for the Conservation of Nature (IUCN) Red List of 

Threatened Species. All other species from Table 5.3 are listed as Least Concern IUCN (IUCN, 2025).  

Several small fish were observed during the EBS including Pleuronectiformes sp. (Flatfish) and Gadiformes sp. 

(Gadid) as shown in Figure 5.15.  
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Table 5.3 Fish species present at Inde 18A (within ICES 35F2) (destinations, spawning season, and nursery presence) 

Species 
Designations Spawning and nursery seasons 

1 2 3 J F M A M J J A S O N D 

Sandeel   LC S S         S S 

Cod   VU SN SN SN SN N N N N N N N N 

Herring   LC N N N N N N N N N N N N 

Mackerel   LC N N N N N N N N N N N N 

Plaice   LC S S S         S 

Nephrops   LC SN SN SN SN SN SN SN SN SN SN SN SN 

Sprat   LC     S S S S     

Whiting   LC N SN SN SN SN SN SN N N N N N 

Tope Shark   CR N N N N N N N N N N N N 

Designations: 1. UK BAP (JNCC, 
2007); 2. OSPAR List (OSPAR 
Commission, 2025); 3. IUCN Red List 
(IUCN, 2025). 

LC – Least Concern; NT – Near 
Threatened; VU – Vulnerable; EN – 
Endangered; CR – Critically 
Endangered 

Key: S = Spawning; N = Nursery; Peak spawning= Darker blue colour. 

Spawning seasons sought from Ellis et al. (2012) and Coull et al. (1998). 

Spawning and nursery areas sought from CEFAS (2012). 

 

Figure 5.16 Fish presence  



 

GHD | Perenco UK | 12665081 | Environmental Appraisal 41 

 

5.10.2 Elasmobranch species  

Elasmobranch species (sharks, skates, and rays) are also an important component of the North Sea ecosystem. 

Elasmobranchs have a low fecundity and slow growth rate, leaving them vulnerable to overfishing pressures and 

pollution events, and subsequent recovery of populations in response to disturbance events is low. 

In a survey of the distribution of elasmobranchs in UK waters undertaken by Ellis et al. in 2012, a total of 26 

elasmobranch species were recorded throughout the North Sea and surrounding waters. Species which have 

been recorded in the SNS at various times throughout the year and may therefore be present in the vicinity of the 

block of interest, are listed in Table 5.4. As discussed in section 5.10.1, tope shark (Galeorhinus galeus) (IUCN 

Critically Endangered) is mapped as nursing in ICES 35F2.  

Of these species, blonde skate, common smoothhound, spiny dogfish, starry smoothhound, thornback skate, tope 

shark and undulate skate are of most concern due to their unfavourable IUCN conservation status (IUCN, 2025). 

In addition, spotted skate, thornback skate, and spiny dogfish are listed on the OSPAR list (OSPAR Commission, 

2025).  

Table 5.4 Elasmobranch species found in the SNS  

Common name Latin name Depth Range (m) Designations 

IUCN Red List  OSPAR List 

Blonde skate Raja brachyura 10-900 NT  

Common smoothhound Mustelus mustelus 5-350 EN  

Cuckoo skate Leucoraja naevus 12-290 LC  

Small spotted catshark Scyliorhinus canicula <400 LC  

Spiny dogfish Squalus acanthias 15-528 VU  

Spotted skate Raja montagui <530 LC  

Starry smoothhound Mustelus asterias 0-100 NT  

Thornback skate Raja clavata 10-300 NT  

Tope shark Galeorhinus galeus 0-2000 CR  

Undulate skate Raja undulata 50-200 NT  

Species list sourced from Ellis et al. (2012).  

Designations sourced from IUCN (2025) and OSPAR Commission (2025), and up to date as of June 2025. 

LC – Least Concern; NT – Near Threatened; VU – Vulnerable; EN – Endangered; CR – Critically Endangered 

5.11 Seabirds  
Offshore structures, such as oil platforms in the SNS, create a manmade archipelago of islands that provide 

several opportunities to birds (Xodus Group, 2024). Birds can be attracted to offshore installations for their 

foraging opportunity and as a refuge or roosting site. They may also get attracted to platforms by the illumination of 

either lighting or the flare.  

Certain species have recently been recorded nesting on SNS assets, as these structures present ideal nesting 

ledges akin to cliff ledges. The most commonly recording nesting birds on offshore platforms are kittawakes. Nests 

are typically around 30 cm diameter and typically constructed above the splash zone, with a vertical surface at the 

back of the ledge, and ideally with a surface above the nest to shield from weather and predation. It is unusual to 

see single nests scattered around an onshore colony as kittiwakes are colonial and social breeders.  

Other species recorded nesting on offshore assets include Razorbill (Alca torda), Guillemot (Uria aalge), Lesser 

Black-backed Gull (Larus fuscus), Herring Gull (Larus argentatus), Carrion Crow (Corvus corone), Common 

Guillemot (Uria aalge), and Razorbill (Alca torda) (Xodus Group, 2024). Birds that reside in the SNS, such as 

Jackdaws (Coloeus sp.), as are known to fly between platforms when foraging, often exploiting infield vessel 

movements (Xodus Group, 2024). 
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As discussed in section 5.2, no bird species have been recorded nesting at the Inde 18A platforms in annual 

surveys conducted from 2023 to 2025. In 2023, six kittiwake birds were recorded on the Inde 18 AD platform 

including two pairs, although no evidence of breeding was recorded. One Lesser Black-backed Gull, one Gannet 

and one Fulmar were also recorded flying from the platform.  

Xodus Group (2024) identified faecal staining on the platform frames and the bridge walkways (see Figure 5.17 

and Figure 5.18) however, no birds were recorded roosting or nesting there. It was noted in their assessment that 

the Inde 18A topside included suitable nesting ledges, although as discussed topside decommissioning is out of 

scope for this EA.  

It should be noted that seabird presence is unpredictable and as such having no history of nesting birds does not 

guarantee that lack of presence will continue in the future, particularly given the other anthropogenic pressures on 

bird populations. 

 

 

 

Figure 5.17 Faecal staining on platform frame on Inde 
18A (Xodus Group, 2024) 

Figure 5.18 Faecal staining on bridge walkway of Inde 18A (Xodus 
Group, 2024) 

Seabird populations are particularly vulnerable to surface pollution. The vulnerability of bird species to oil pollution 

varies considerably throughout the year and is dependent on a variety of factors, including time spent on the 

water, total biogeographical population, reliance on the marine environment and potential rate of population 

recovery. 

The Seabird Oil Sensitivity Index (SOSI) has been developed to identify areas where seabirds are likely to be most 

sensitive to oil pollution (Webb, Elgie, Irwin, Pollock, & Barton, 2016). The SOSI score for each UKCS Block can 

be ranked into sensitivity categories, from 1 (extremely high sensitivity) to 5 (low sensitivity).  

An assessment of the median SOSI scores indicates that the sensitivity of seabirds to oil pollution in UKCS block 

49/18 ranges from low to very high (refer Table 5.5). SOSI scores for the region around Inde 18A for Q3 (when the 

works are scheduled) as shown in Figure 5.19. 
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Table 5.5 SOSI scores for UKCS block 49/18 

UKCS Block  J F M A M J J A S O N D 

49/12 N N N N N 5 1 5 5 N N N 

49/12 N N N N N 5 1 5 5 N N N 

49/1 N N N N N 5 2 5 5 N N 5 

49/14 N N N N N 5 5 5 5 N N 5 

49/17 N N N N N N 2 5 5 N N N 

49/18 5* N 3** N 5* 5 2 5 5 5* 5* 5 

49/19 N N N N N 5 5 5 5 N N 5 

49/22 N N 3 N N N N 5 3 N N 1 

49/23 N N 4 N N 5 N 5 5 N N 3 

49/24 N N 5 N N 5 5 5 5 N N 5 

SOSI Level Portal Code  GIS Data Levels  

Extremely High  1 > 40.545 

Very High 2 16.588 - 40.545 

High  3 7.620 - 16.588 

Medium  4 3.895 - 7.620 

Low  5 0 - 3.895  

No Coverage  N N 

Notes: 

One asterisk (*) - indicates a proxy score gathered from the same block in an adjacent month.  
Two asterisks (**) - indicates a proxy score gathered from an adjacent block in the same month.  

Bold UKCS block – location of Inde 18A 
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Figure 5.19 Seabird oil sensitivity index 

5.12 Marine mammals 

5.12.1 Cetaceans 

Cetaceans (whales, dolphins, and porpoises) are protected under Annex IV of the Council Directive 92/43/EEC 

(also known as the Habitats Directive). 

The relative abundance and density of cetaceans in the vicinity of Inde 18A can be derived from data obtained 

during the Small Cetacean Abundance of the North Sea (SCANS-IV) aerial and ship‐based surveys. The Inde 18A 

field is situated within the SCANS-IV Block ‘NS-C’. Cetacean numbers estimated to be within NS-C based on 

SCANS-IV data are provided in Table 5.6. Estimates have been provided both from the summer survey that 

occurred in 2022 and a winter survey that occurred in 2024. The summer density numbers have been sourced 

from the modelled density shapefiles from the SCANS-IV (2023) report which provide densities on a more granular 

level than SCANS-IV Blocks.  

The ocean around Inde 18A has a relatively high estimated density of Harbour porpoise (Phocoena phocoena) 

suggesting that the area represents an important habitat area. Summer presence of Harbour porpoise was higher 

than winter, although it is noted that fewer surveys have occurred during winter than summer in the SNS (Ramirez-

Martinez, et al., 2025).  

Other modelled densities of cetacean species around Inde 18A were all under the average densities for all 

SCANS-IV survey areas (Gilles, et al., 2023). Figure 5.20 provides the modelled distribution maps for species 

recorded in NS-C during the SCANS-IV 2022 summer survey.  
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Table 5.6 Cetacean abundance and density recorded in SCANS-IV survey 

Species SCANS-IV Data 

Estimated summer 
abundance within 
NS-C (Individuals)1  

Modelled summer 
density at Inde 18A 
(Individuals / km2 

Estimated winter 
abundance within 
NS-C (Individuals)  

Estimated winter 
density within NS-C 
(Individuals / km) 

Harbour porpoise  38,557 0.814125 22,758 0.3780 

Bottlenose dolphin 2,520 0.000812 Not sighted  Not sighted 

White-beaked dolphin 894 0.001555 3,546 0.0589 

Common dolphin 192 0.004651 Not sighted  Not sighted  

Minke whale 412 0.007516 Sightings too low to 
determine abundance  

Sightings too low to 
determine abundance 

Notes:  

1. Abundance estimates were sourced from SCANS-IV survey data collected in the summer of 2022 (Gilles, et al., 2023). Only species where abundance 
estimates were recorded within NC-S have been provided.  

2. Density estimates for species have been source in close vicinity of the Inde 18A installation using the modelled distribution map data from the SCANS-IV 
survey report (SCANS-IV, 2022).  

3. Abundance and density estimates from the first winter SCANS-IV survey campaign (2024) have been provided for NS-C (Ramirez-Martinez, et al., 2025). 
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Figure 5.20 Modelled distribution maps for species recorded in NS-C during the SCANS-IV 2022 summer survey (SCANS-IV, 
2022) 

For the management of marine mammals, the UK Statutory Nature Conservation Bodies have identified Marine 

Mammal Management Units (MMMUs) to provide information on the geographical range and abundance of marine 

mammals and therefore understand the potential effects of anthropogenic activities on populations. The 

abundance of cetacean species within their respective MMMU is shown in Table 5.7. As shown in Table 5.7, 

Harbour porpoise has the highest recorded density with the MMMU followed by Common dolphin (Delphinus 

delphis).  

It is important to note that the lack of recorded sightings does not necessarily preclude the presence of a species 

at a certain time of year. In addition, the highly mobile nature of cetaceans means that species that are found 

within the area in general, such as the harbour porpoise, white-beaked dolphin and white sided dolphin may be 

present at other times of the year. 
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Table 5.7 Estimates of cetacean abundance in the relevant MMMUs 

Species  Management unit1 Management 
unit area (km2)1 

Abundance 
of animals 

95% Confidence 
interval1 

Density2  

Harbour porpoise  North Sea 678,206  346,604 289,498 – 419,967 0.511 

Bottlenose dolphin Greater North Sea 639,886  2,022 548 – 7,453 0.003 

White-beaked dolphin Celtic and Greater 
North Seas 

 

1,560,875  43,951 28,439 – 67,924 0.028 

Common dolphin 102,656 58,932 – 178,822 0.066 

Minke whale 20,118 14,061 – 28,786 0.013 

Notes:  

1. Management units, species abundance and confidence interval estimates sourced from IAMMWG (2023).  

2. Density (individuals per km) was calculated using the total area of the Management Unit and the abundance of animals 
within that MMMU.  

5.12.2 Pinnipeds 

Two species of seals are found in the SNS: Grey seal (Halichoerus grypus) and the Harbour (or Common) seal 

(Phoca vitulina). Both species are listed under Annex II of the Habitats Directive and protected under the 

Conservation of Seals Act 1970 (from 0 to 12 nautical miles from the coast) as well as being listed as UK BAP 

priority marine species. 

Grey and harbour seals will feed in both inshore and offshore waters depending on the distribution of their prey, 

which changes both seasonally and yearly. Both species tend to be concentrated close to shore, particularly 

during the pupping season (October and November for grey seals and June and July for common seals). This is 

also true during moulting season (generally January to April for grey seals and August and September for the 

common seal) seasons.  

The UK seal populations are found mostly in Scottish waters. However, on the east coast of England, Harbour 

seals tend to concentrate around The Wash, with Grey seals more regularly found around the Humber Estuary 

and foraging offshore. 

Estimated seal densities in the vicinity of Inde 18A are shown in Figure 5.21 and provided in Table 5.8. Inde 18A 

has relatively low densities of seal, with grey seals being more prevalent than harbour seals (Carter & Russell, 

2021).  

Table 5.8 Estimated seal densities at Inde 18A (2020) (Carter & Russell, 2021) 

Species  Estimated density (individuals per 5 km x 5 km cell) 

Mean  Low Upper 

Grey seal 0.0516191 0 0.0913301 

Harbour seal 0.0009851 0.000461167 0.00150902) 
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Figure 5.21 Grey and harbour seal distribution  

5.13 Socio-economic  

5.13.1 Commercial shipping  

The waters surrounding the Inde 18A installation are described as having ‘Moderate’ shipping activity (NSTA, 

2016). DEFRA shipping vessel data shows that an average of 0.96 vessels passed through the region around Inde 

18A per week and an average of 49.87 vessels passed through annually (MMO, 2019).  

The closest shipping lane is approximately 13.73 km to the southeast of Inde 18A (UK Hydrographic Office, 2024) 

(refer Figure 5.22). This shipping lane is the deep-water route from North Hinder to Indefatigable Bank and runs 

northeast through UKCS quadrant 49 (UK Hydrographic Office, 2024). The Inde 18A jackets are within 500 m 

automatic safety zones meaning vessels cannot enter without authorisation. 
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Figure 5.22 Shipping density  

5.13.2 Commercial fisheries  

The North Sea is one of the world’s most important fishing grounds, and major UK and international fishing fleets 

operate in the SNS, targeting a mix of demersal, shellfish and pelagic fish stocks. However, the area around Inde 

18A contributes a relatively small amount to the SNS fishing effort and value (refer Figure 5.23).  

The MMO estimates that the cumulative fishing effort (vessels over 12 m) between 2016 and 2021 in the vicinity of 

Inde 18A equated to 2002.81 hours, or 0.05% of the UK’s total (MMO, 2025). This effort equated £2,181,150.76 in 

value or 0.17% of the UK’s total value (MMO, 2025).  

Inde 18A is within the International Council for the Exploration of the Sea (ICES) rectangle 35F2 (ICES, 

2025).There is currently no data published on fishing effort in this area. Activity within the adjacent ICES rectangle 

36F2 included 235 days of fishing effort during 2023, 200 days of effort in 2022 and 196 days of effort in 2021 

(Marine Directorate, 2024). The types of gear used were primarily seine nets, traps, trawls and dredges (Marine 

Directorate, 2024). A total of 340 tonnes (te) was landed in 36F2 in 2023, 336 te in 2022 and 289 te in 2021 

(Marine Directorate, 2024) . Landed species are made up predominantly of Edible crab (Cancer paguru) and Great 

Atlantic scallop (Pecten maximus) (Marine Directorate, 2024). 
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Figure 5.23 Fishing intensity  

5.13.3 Oil and gas activities  

Oil and gas activity within the SNS is generally high and targets a number of existing gas fields. The Inde field has 

two installations within UKCS block 49/18: Inde 18A and Inde 18B (refer Figure 5.24). Due to the high oil and gas 

activity in the area, there are also a number of pipelines, flowlines and umbilical’s that pass through UKCS block 

49/18 include PL76, PL77 and PL2355 (Wenlock Gas pipeline) (NSTA, 2024a).  

There are also 43 wells inside block 19/18 (NSTA, 2024a). The majority of these are in some phase of 

abandonment (20 in AB3, 6 in AB2, 5 in AB5 and 1 marked as “plugged”). The remaining are recorded to be in 

Completed (Operating) (7) or Completed (shut-in) status.  

The surrounding area is also heavily licenced for oil and gas fields with various other installations to the south 

(Inde 49/23A, Inde 49/23C, Inde 49/23D and Bessemer 23E Installation) and installations to the east (Brigantine 

BR, Brigantine BG) (NSTA, 2024a).  
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Figure 5.24 Oil and gas infrastructure 

5.13.4 Marine aggregates  

The closest marine aggregate location is Indefatigable West, operated by Deme Building Materials Ltd, 

approximately 11.02 km to the east of Inde 18A (The Crown Estate, 2024) (refer Figure 5.25). Beyond 

Indefatigable West, there is also Indefatigable East, operated by the same company, approximately 25.58 km 

southeast. Both Indefatigable West and Indefatigable East are marine aggregate exploration and options areas 

with licence end dates of 30th June 2030.  

DEME Building Materials Ltd also operates two marine production areas, one approximately 32.17 km to the north-

northeast (Humber 5) and the other approximately 38.92 km to the northeast (Humber 3) (The Crown Estate, 

2024).  

5.13.5 Offshore wind  

The nearest offshore wind farm to Inde 18A is approximately 29.48 km to the southeast (Norfolk Boreas) 

(Kingfisher, 2024) (refer Figure 5.25). There are also offshore windfarms 35.90 km to the south (Norfolk Vanguard 

West) and 39.39 km to the northeast (Hornsea Project Three (HOW03) (Kingfisher, 2024).   

5.13.6 Carbon capture and storage  

Inde 18A is within a Carbon Storage Appraisal and Storage Licence area (licence reference CS027) held by Shell 

U.K. Limited (NSTA, 2024b) (refer Figure 5.25). This area is currently under investigation for the feasibility of 

geological storage of captured carbon dioxide.  
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5.13.7 Wrecks  

There are no protected wrecks within 10 km of the Inde 18A installation (Historic England, 2025). The closest 

obstruction recorded within the UK Hydrographic Office dataset is a foul ground approximately 2.74 km to the 

northeast on Inde 18A where a sailing vessel is suspected to be buried (UK Hydrographic Office, 2025). Beyond 

that, there are dangerous wrecks recorded about 5.43 km southeast and 8.16 km northwest of Inde 18A (UK 

Hydrographic Office, 2025). 

5.13.8 Telecommunications and cables 

The Inde 18A platforms are approximately 9.22 km from the near subsea cable (NORSEA COM 1 LOW-MUR 

TELECOM CABLE) (Kingfisher, 2024). This telecommunication cable runs north-south along the border of UKCS 

block 49/27 and is currently in operation by Tempnet (Kingfisher, 2024). There are also decommissioned cables 

previously operated by Inmarsat and BT, approximately 14.87 km to the north, and 30.29 km to the southeast, 

respectively (Kingfisher, 2024). 

5.13.9 Military activity  

The Inde 18A installation does not fall within a known Military Practice and Exercise Area (PEXA) (OceanWise, 

2024) (refer Figure 5.25). The closest PEXA is approximately 12 km north of the installation and is registered to 

HQ Air.  

5.13.10 Tourism  

Due to the distance between the Inde 18A installation and the nearest landfall (93 km northeast of BGT) 

recreational activities in the region are highly unlikely. MMO vessel data has 0 recorded recreational vessels 

passing through the region around Inde 18A in 2019 (MMO, 2019).  
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Figure 5.25  Other offshore infrastructure and interests 
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5.14 Management  

5.14.1 Protected areas  

The UK is party to a number of international agreements to establish an ecologically important network of Marine 

Protected Areas (MPA’s) within UK waters. These MPAs include:  

– SACs: qualifying features include three marine habitat types (shallow sandbanks, reefs, and submarine 

structures made by leaking gases) and four marine species habitats (grey seal, harbour seal, bottlenose 

dolphin, and harbour porpoise).  

– Special Protection Areas (SPAs): designated to protect birds under the EU Wild Birds Directive. The 

Directive requires conservation efforts to be made across the sea and land area. 

– Marine Conservation Zones (MCZs): which are designated under the Marine and Coastal Access Act 

(2009) to protect nationally important marine wildlife, habitats, geology, and geomorphology.   

Other relevant international designations include Ramsar Wetlands of International Importance (Ramsar sites), 

and national designations such as Sites of Special Scientific Interest (SSSI).  

As shown in Figure 5.26, there are two MPAs within 40 km of the Inde 18A installation. Details on these MPAs are 

provided in Table 5.9.  

Table 5.9 MPAs within 40 km of Inde 18A  

Site Name Distance 
and 
direction 

Qualifying features and site description  Conservation Objectives 

North 
Norfolk 
Sandbanks 
and Saturn 
Reef SAC1 

3.7 km west Features: Annex I habitat: Reefs (1170); 
Sandbanks which are slightly covered by sea 
water all of the time (1110) 

Description: The North Norfolk Sandbanks 
are the most extensive example of the 
offshore linear ridge sandbank type in UK 
waters. The banks support communities of 
invertebrates which are typical of sandy 
sediments in the southern North Sea such as 
polychaete worms, isopods, crabs and 
starfish. Areas of Sabellaria spinulosa 
biogenic reef are present within the site, 
consisting of thousands of fragile sand-tubes 
made by ross worms (polychaetes) which 
have consolidated together to create solid 
structures rising above the seabed. 

For the features to be in favourable condition 
thus ensuring site integrity in the long term 
and contribution to Favourable Conservation 
Status of Annex I Sandbanks which are 
slightly covered by sea water all of the time 
and Annex I Reefs. This contribution would 
be achieved by maintaining or restoring, 
subject to natural change: 

– The extent and distribution of the 
qualifying habitats in the site;  

– The structure and function of the 
qualifying habitats in the site; and  

The supporting processes on which the 
qualifying habitats rely.  

Southern 
North Sea 
SAC2 

15.04 km 
northwest 

Features: Harbour porpoise (Phocoena 
phocoena) 

Description: The Southern North Sea SAC is 
an area of importance for harbour porpoise, 
supporting an estimated 17.5% of the UK 
North Sea Management Unit population. 
Approximately two-thirds of the site, the 
northern part, is recognised as important for 
porpoises during the summer season, whilst 
the southern part supports persistently 
higher densities during the winter. Inde 18A 
is in the vicinity of summer habitat3.  

To ensure that the integrity of the site is 
maintained and that it makes the best 
possible contribution to maintaining 
Favourable Conservation Status (FCS) for 
Harbour Porpoise in UK waters. 

In the context of natural change, this will be 
achieved by ensuring that: 

1. Harbour porpoise is a viable component 
of the site; 

2. There is no significant disturbance of the 
species; and 

The condition of supporting habitats and 
processes, and the availability of prey is 
maintained. 

Citations for features and descriptions: 1. (JNCC, 2024); 2. (JNCC, 2023b); 3. (JNCC, 2019a). 

Citations for conservation objectives: 1. (JNCC, 2017b); 2. (JNCC, 2019b).  
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Figure 5.26 Protected areas  

5.14.2 National Marine Plan 

In the context of marine planning, the Inde 18A infrastructure to be decommissioned is located within the East 

Marine Plan offshore area (MMO, 2024). This area is managed under the East Inshore and East Offshore Marine 

Plans, which were developed to help ensure sustainable development of the UK marine area (DEFRA, 2014).  

Table 5.10 provides associated policies and objectives contained within relevant marine plans and highlights how 

these have been addressed by the proposed operations.  

Table 5.10 Marine planning associated objectives and policies relevant to the proposed decommissioning strategy  

Relevant objectives  Associated policies  Addressed by the project  

Objective 1: To promote the 
sustainable development of 
economically productive activities, 
taking account of spatial 
requirements of other activities of 
importance to the East marine 
plan areas. 

Policy EC1: Proposals that provide economic 
productivity benefits which are additional to 
Gross Value Added currently generated by 
existing activities should be supported. 

The proposed decommissioning 
strategy is in line with minimising 
taxpayer costs for 
decommissioning oil and gas 
infrastructure in the SNS. 

Objective 2: To support activities 
that create employment at all skill 
levels, taking account of the 
spatial and other requirements of 
activities in the East marine plan 
areas. 

Policy EC2: Proposals that provide additional 
employment benefits should be supported, 
particularly where these benefits have the 
potential to meet employment needs in localities 
close to the marine plan areas. 

The proposed operations will utilise 
local contractors in the area and a 
support base close to the proposed 
operations. 
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Relevant objectives  Associated policies  Addressed by the project  

Objective 5: To conserve heritage 
assets, nationally protected 
landscapes and ensure that 
decisions consider the seascape 
of the local area. 

Policy SOC2: Proposals that may affect heritage 
assets should demonstrate, in order of 
preference:  

a) that they will not compromise or harm 
elements which contribute to the significance 
of the heritage asset  

b) how, if there is compromise or harm to a 
heritage asset, this will be minimised  

c) how, where compromise or harm to a 
heritage asset cannot be minimised it will be 
mitigated against or  

d) the public benefits for proceeding with the 
proposal if it is not possible to minimise or 
mitigate compromise or harm to the heritage 
asset.  

Policy SOC3: Proposals that may affect the 
terrestrial and marine character of an area 
should demonstrate, in order of preference:  

a) that they will not adversely impact the 
terrestrial and marine character of an area  

b) how, if there are adverse impacts on the 
terrestrial and marine character of an area, 
they will minimise them  

c) how, where these adverse impacts on the 
terrestrial and marine character of an area 
cannot be minimised they will be mitigated 
against 

d) the case for proceeding with the proposal 
if it is not possible to minimise or mitigate the 
adverse impacts. 

The proposed decommissioning 
strategy is not anticipated to have 
an impact on any heritage assets 
or the character of the marine area. 

Objective 6: To have a healthy, 
resilient and adaptable marine 
ecosystem in the East marine 
plan areas. 

Policy ECO1: Cumulative impacts affecting the 
ecosystem of the East marine plans and 
adjacent areas (marine, terrestrial) should be 
addressed in decision-making and plan 
implementation. 

Refer to section 7 for an 
assessment of potential impacts to 
biodiversity.  

Policy ECO2 The risk of release of hazardous 
substances as a secondary effect due to any 
increased collision risk should be taken account 
of in proposals that require an authorisation. 

Refer to section 7 for an 
assessment of potential collision 
risk.  

Objective 7: To protect, conserve 
and, where appropriate, recover 
biodiversity that is in or dependent 
upon the East marine plan areas. 

Policy BIO1: Appropriate weight should be 
attached to biodiversity, reflecting the need to 
protect biodiversity as a whole, taking account of 
the best available evidence including on habitats 
and species that are protected or of 
conservation concern in the East marine plans 
and adjacent areas (marine, terrestrial). 

Refer to section 7 for an 
assessment of potential impacts to 
biodiversity. 

The proposed decommissioning 
strategy reduces any potential 
impact on biodiversity in the East 
Marine Plan and terrestrial areas. 

Objective 8: To support the 
objectives of Marine Protected 
Areas (and other designated sites 
around the coast that overlap or 
are adjacent to the East marine 
plan areas), individually and as 
part of an ecologically coherent 
network. 

Policy MPA1: Any impacts on the overall Marine 
Protected Area network must be taken account 
of in strategic level measures and assessments, 
with due regard given to any current agreed 
advice on an ecologically coherent network 

The proposed decommissioning 
strategy will not impact on the 
SAC’s located within the East 
Marine Plan area.  

Objective 10: To ensure 
integration with other plans, and 
in the regulation and management 
of key activities and issues, in the 
East marine plans, and adjacent 
areas 

Policy GOV2: Opportunities for co-existence 
should be maximised wherever possible.  

Policy GOV3 Proposals should demonstrate in 
order of preference:  

Refer to section 7 for an 
assessment of potential impacts to 
other users.  
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Relevant objectives  Associated policies  Addressed by the project  

a) that they will avoid displacement of other 
existing or authorised (but yet to be 
implemented) activities 

b) how, if there are adverse impacts 
resulting in displacement by the proposal, 
they will minimise them  

c) how, if the adverse impacts resulting in 
displacement by the proposal, cannot be 
minimised, they will be mitigated against or  

d) the case for proceeding with the proposal 
if it is not possible to minimise or mitigate the 
adverse impacts of displacement.  
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6. Environnemental impacts identification 
(ENVID)  

6.1 ENVID workshop  
Potential environmental impacts of the decommissioning activities were identified through an ENVID workshop 

conducted on 3rd June 2025. The workshop attendees included relevant engineering and environmental 

disciplines from PUK, Petrodec and GHD. The workshop was chaired by an environmental specialist with 

experience in marine environmental impacts and risks. A full list of the workshop attendees can be found in 

Appendix A. 

6.2 ENVID approach  
The key objective of the ENVID Workshop was to identify all relevant issues resulting from the proposed 

decommissioning work and to agree practicable measures to ensure that throughout the duration of the operations 

there is minimal harm to the environment.  

The workshop commenced with a presentation on the assets proposed for removal and the methods that are to be 

used. The presentation then identified key environmental and social receptors for consideration. The workshop 

attendees went through a tailored risk matrix and identified:  

– key activities that could impact upon environmental or social receptors (e.g., vessel use causing emissions to 

air, energy consumption, sea surface presence, discharges to sea etc.)  

– what receptors these impacts would affect (e.g., emissions to air impacting air quality and climate)  

– the nature of the impact and built in mitigation measures to reduce impact (e.g., localised reductions in air 

quality from fuel combustion partly mitigated through use of MARPOL compliant fuels)  

– the residual significance of the risk of the impact and any additional mitigation measures required (a factor of 

the magnitude of the impact and the sensitivity of the impact receptors).  

For completeness, unplanned and accidental impacts such as a vessel collision, were discussed. These events 

were further assessed to identify the likelihood of the event occurring and the overall risk (a factor of the impact 

significance and event likelihood). However, it is noted that under OPRED guidance there is no requirement to 

assess the impact of accidental events e.g., spills from vessels (OPRED, 2018).  

The definition used for impact and risk evaluation can be found in Appendix A. These definitions are also used in 

the impact assessment presented in section 7.  

6.3 ENVID conclusions  
The results of the ENVID can be found in the full risk matrix provided in Appendix A. Impact identified through the 

ENVID process have been assessed in section 7.  

6.3.1 Planned activities  

The ENVID concluded that the planned decommissioning activities would not give rise to impacts of Moderate or 

Major significance. All other planned activities were determined to have minor, slight or no impact on the 

environment or other users of the sea. These impacts are discussed in detail in section 7.  

6.3.2 Unplanned events  

The ENVID concluded that unplanned decommissioning activities would give rise to no impacts of Major 

significance. Accidental loss of fuel in the event of a collision was identified as posing a Moderate environmental 

impact although when the unlikeliness of this event was factored in the overall risk was considered Minor. All other 

accidental events considered in the ENVID had risk ratings of Minor or Negligible. 
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7. Environmental and social impact 
assessment  

7.1 Assessment Methodology  

7.1.1 Introduction  

This section describes the methodology used to determine if the project is likely to have any significant effects on 

the environment. The methodology follows EIA good practice guidance (European Commission, et al. 2017; 

CIEEM 2018).  

The terms “impact” and “effect” have different definitions in EIA, and one may occur as a result of the other. 

Impacts are defined as changes to the environment as a direct result of project activities and can be either 

beneficial or adverse. 

Effects are defined as the consequences of those impacts upon receptors. Impacts that could potentially result in 

significant effects are then subject to detailed assessment based on best available scientific evidence and 

professional judgement so that, where necessary, measures can be taken to prevent, reduce or offset what might 

otherwise be significant adverse effects on the environment through design evolution or operational mitigation 

measures. 

Residual effects are those that are predicted to remain assuming the successful implementation of the identified 

mitigation measures and are reviewed by PUK to confirm that the project complies with legal requirements and 

does not adversely impact the East Offshore Marine Plan policy goals and objectives. 

7.1.2 Project activities that could have an impact  

The process commences with the identification of project activities that could impact environmental and socio-

economic receptors (i.e., components of the receiving environment), with consideration given to both planned 

(routine) activities and unplanned (accidental) events. The project activities identified included:  

–  operation of supporting vessels and the jack-up HLV 

– waste management (including dismantling and onshore work) 

– disposal of marine growth. 

– cutting and lifting the bridges  

– jacket removal including dredging, cutting and lifting 

– subsea pipeline riser section removal, including: 

– cutting and removal of buried pipeline section  

– remediation of remaining pipeline  

– AB2 well conductor removal  

– post-decommissioning work, including:  

– post-decommissioning survey and inspection activities 

– 500 m safety zone (ROV hand-picking seabed and trawling).  

– Unplanned (accidental) events that could impact receptors were identified as:  

– vessel collision 

– dropped objects (infrastructure, scaffolding, other equipment) 

– well leakage or blow out post phase 3 abandonment. 
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7.1.3 Identification of Impacts  

For each activity identified (refer section 7.1.2), the associated environmental impacts (such as seabed 

disturbance) were identified. Types of impacts from project activities included:   

– emissions to air 

– resource use  

– discharges to sea 

– seabed disturbance 

– seabird disturbance  

– underwater noise  

– waste generation  

– socio-economic effects 

– impacts to protected areas and their conservation objectives  

– cumulative impacts 

– in-combinations impacts.  

The environmental and social receptors impacted by these project activities (such as benthic habitats) were then 

identified. An evaluation of the likely significance of effects on the environment from these impacts was then 

undertaken using the significance criteria defined in section 7.1.4.   

The results of the assessment are documented in section 7.2 and 7.3. For some project activities, potential 

impacts have been identified, but none of the resulting effects are likely to be significant. These impacts have 

therefore been scoped out from detailed assessment.  

Despite potential significance, in accordance with OPRED guidance (OPRED, 2018), there is no requirement to 

assess accidental events such as spills from vessels within the EA. This has therefore been scoped out of further 

detailed assessment. 

7.1.4 Evaluation of impact significance  

This section describes the criteria used for determining the likely significance of effects on the environment and 

society to ensure the assessment process is as transparent and consistent as possible. Where uncertainty exists, 

this has been acknowledged in the assessment text. 

Planned activities  

For planned activities, the significance of effects has been evaluated by considering the sensitivity of the receptor 

affected in combination with the magnitude of impact that is likely to arise, including:  

– the magnitude and spatial extent of the impact (geographical area and size of the population likely to be 

affected) 

– the nature of the impact 

– the transboundary nature of the impact 

– the intensity and complexity of the impact 

– the probability of the impact 

– the expected onset, duration, frequency, and reversibility of the impact 

– the accumulation of the impact with the impact of other existing and / or approved projects and / or projects 

not yet approved, but that PUK is aware of 

– the possibility of effectively reducing the impact. 

– Significance of impacts was evaluated as an output of receptor sensitivity and impact magnitude.  
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Sensitivity Criteria  

Sensitivity is a function of the value of the receptor (a measure of its importance, rarity and worth), its capacity to 

accommodate change when a pressure is applied (resistance or tolerance), and its subsequent recoverability 

(resilience). The criteria presented in Table 7.1 has been used as a guide in this assessment to determine the 

sensitivity of receptors. 

Table 7.1 Determining sensitivity 

  Resistance and Resilience  

  Very High  High Medium Low 

V
a

lu
e
 

Low Low Low Medium Medium 

Medium Low Medium Medium High 

High Low Medium High Very High 

Very High  Medium High  Very High Very High 

      

Definitions 

Resistance and Resilience 

Very High  Highly adaptive and resilient to pressure. High recoverability in the short-term. 

High  Some tolerance / capacity to accommodate pressure. High recoverability in the medium-term. 

Medium  Limited tolerance / capacity to accommodate pressure. Recoverability is slow and/or costly. 

Low Very limited or no tolerance / capacity to accommodate pressure. Recovery is unlikely or not 
possible.  

Value 

Very High  Very high value and / or of international importance. 

High  High value and / or of national importance. 

Medium  Moderate value and / or of regional importance. 

Low Low value and / or of local importance. 

Magnitude of Impact Criteria 

The magnitude of impact considers the characteristics of the change that are likely to arise (e.g., a function of the 

spatial extent, duration, reversibility, and likelihood of occurrence of the impact) and can be adverse or beneficial. 

Where it is not possible to quantify impacts, a qualitative assessment has been carried out, based on best 

available scientific evidence and professional judgement. The criteria presented in Table 7.2 has been used as a 

guide in this assessment to define the magnitude of impact.  

Table 7.2 Determining magnitude of impact  

Magnitude  Definitions  

Substantial  – Permanent or long-term (>5 years) change in baseline environmental conditions, which is certain to 
occur. 

– Impact may be one-off, intermittent, or continuous and/or experienced over a very wide area (i.e., 
transboundary in scale). 

– Impact is likely to result in environmental quality standards or threshold criteria being routinely 
exceeded. 

Major – Medium to long-term (1 – 5 years), reversible change in baseline environmental conditions, which 
is likely to occur. 

– Impact may be one-off, intermittent, or continuous and/or experienced over a wide area (i.e., 
national in scale). 

– Impact could result in one-off exceedance of environmental quality standards or threshold criteria. 
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Magnitude  Definitions  

Moderate – Short to medium-term (< 1 year), temporary change in baseline environmental conditions, which is 
likely to occur. 

– Impact may be one-off, intermittent, or continuous and/or regional in scale (i.e., beyond the area 
surrounding the Project site to the wider region). 

– Impact is unlikely to result in exceedance of environmental quality standards or threshold criteria. 

Minor – Short-term (a few days to weeks), temporary change in baseline environmental conditions, which 
could possibly occur. 

– Impact may be one-off, intermittent and/or localised in scale, limited to the area surrounding the 
proposed Project site. 

– Impact would not result in exceedance of environmental quality standards or threshold criteria. 

Negligible – Immeasurable or undetectable changes (i.e., within the range of normal natural variation). 

Significance of effect  

For planned activities, the overall significance of an effect has been determined by cross referencing the sensitivity 

of the receptor with the magnitude of impact, using the matrix shown in Table 7.3. 

In the context of this assessment, effects classed as Major or Moderate are considered to be “significant” in EIA 

terms and therefore mitigation measures are required to be identified in order to prevent, reduce, or offset adverse 

significant effects or enhance beneficial effects. The overall significance of the effect is then re-evaluated, taking 

the mitigation measures into consideration, to determine the residual effect utilising the methodology outlined 

above.  

Effects classed as Minor are not considered to be significant and are usually controlled through good industry 

practice.  

Effects classed as Negligible are also not considered to be significant. 

Table 7.3 Significance Evaluation Matrix (Planned Activities) 

  Magnitude of Impact 

  Negligible  Minor Moderate  Major Substantial  

R
e
c

e
p

to
r 

S
e

n
s

it
iv

it
y
 

Low Negligible  Minor Minor Minor Minor / Moderate1  

Medium Negligible  Minor Minor Moderate Moderate / Major1 

High Negligible  Minor Moderate Major Major 

Very High  Negligible  Minor / Moderate1 Moderate / Major1  Major Major 

1. The choice of significance level is based upon professional judgement and has been justified in the assessment text in section 7.2. 

7.1.5 Evaluation of risk from unplanned (accidental)  

For unplanned (accidental) events a further assessment was undertaken to evaluate the risk of impacts based on 

the likelihood of the event occurring and the significance of the risk if it did. The criteria used for this evaluation are 

presented in Table 7.4 and Table 7.5, below.  

Table 7.4 Likelihood criteria for an unplanned (accidental) event 

Likelihood Definitions  

A – Never heard of in the industry - Extremely remote 

– <10-5 per year 

– Has never occurred within the industry or similar industry but theoretically possible 
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Likelihood Definitions  

B – Heard of in the industry – Remote 

– 10-5 – 10-3 per year 

– Similar event has occurred somewhere in the industry or similar industry but not likely to occur 
with current practices and procedures 

C – Has happened in the Organisation or more than once per year in the industry – Unlikely 

– 10-3 – 10-2 per year 

– Event could occur within lifetime of similar facilities. Has occurred at similar facilities. 

D – Has happened at the location or more than once per year in the Organisation – Possible 

– 10-2 – 10-1 per year 

– Could occur within the lifetime of the development 

E – Has happened more than once per year at the location – Likely 

– 10-1 - >1 per year 

– Event likely to occur more than once at the facility. 

Table 7.5 Risk of an unplanned (accidental) event criteria  

  Likelihood of Unplanned (Accidental) Event 

  A B C D E 

Im
p

a
c

t 
S

ig
n

if
ic

a
n

c
e
 Negligible Negligible Negligible Negligible Negligible Negligible 

Minor Negligible Negligible Minor Minor Minor 

Minor / Moderate Negligible Minor Minor Moderate Moderate 

Moderate Minor Minor Moderate Moderate Major 

Moderate / Major Moderate Moderate Moderate Major Major 

Major Major  Major Massive Massive Massive 

1. The choice of significance level is based upon professional judgement and has been justified in the assessment text in section 7.2. 

7.2 Insignificant impacts  
In the context of this assessment, effects classed as Negligible or Minor are considered to be “insignificant” in 

EIA terms and therefore existing mitigation measures are sufficient in order to prevent, reduce, or offset adverse 

significant effects or enhance beneficial effects. 

All of the impacts associated with the planned project activities were deemed to be of either Negligible or Minor 

significance. The aspects for which PUK consider there to be minimal or non-significant impact and therefore have 

been screened out from further detailed assessment within this EA report are described below. 

7.2.1 Unplanned (accidental) events  

Vessel collision  

The most significant unplanned event which could impact the environment would be a vessel collision resulting in 

a loss of containment from the vessel. Loss of containment would result in pollution of the marine ecosystem, 

organic enrichment, and chemical contamination. However, it is noted that the HLV planned to undertake this work 

carries a maximum of 500 cubic metres of fuel and will be carrying limited amounts of chemical, as no plug and 

abandonment works are planned. The work is also taking place over 90 km from shore, reducing the impacts that 

would occur to shoreline receptors.  

The likelihood of a vessel collision occurring would be reduced by undertaking the majority of the works within the 

500 m safety zone around Inde 18A. Standard navigation notification would be followed and the Navaids used 

where required.  
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Any potential loss of containment from the vessel will be managed in line with MARPOL requirements, including 

the requirement to operate a Shipboard Oil Pollution Emergency Plan (SOPEP) for hydrocarbon spills to sea.  

Results of the assessment are as follows:  

– Magnitude: Moderate  

– Sensitivity: High  

– Significance: Moderate  

– Likelihood: B  

– Risk: Minor.  

Vessel best practices will be employed to minimise the potential for spills to sea and to minimise any impacts 

should they occur. This includes compliance with all MARPOL requirements and operation of a SOPEP. 

As a result, no further assessment is required. 

Dropped objects 

The potential for impacts from dropped objects during lifting were considered for small objects, such as scaffolding 

or grout bags, and large objects, such as the bridges or jackets. Transportation of the jackets and bridges to port 

would likely occur via a barge and as such, the risk of drop for these assets are focused during the assets’ lifts.  

A worst-case scenario would be a drop of a jacket or other asset off a barge onto a live pipeline. While crossing 

pipelines during transit to shore is unavoidable, this risk is considered highly unlikely as proper measures will be 

undertaken to secure assets on the barges.  

If the jacket or bridge are dropped during lifting or from the lift vessel or barge while in transit, there would be an 

immediate impact on the seabed and could also present a source of contamination. However, it is noted that the 

installations are deemed as hydrocarbon safe, reducing potential impacts from drops. It is anticipated that all 

dropped objects would be recovered to prevent the objects from causing navigational or fishing (snagging) 

impacts.  

The likelihood that a drop would occur would be reduced by following an approved Lift Plan and company 

procedures regarding securing assets while in transit. A detailed emergency response procedure will be created to 

plan a response in case of a drop.  

Once the installations are removed, the 500m zone around each platform will be cleared initially by an ROV and 

handpicking, followed by over trawling to ensure all objects have been retrieved. A post-decommissioning seabed 

survey will be carried out in the vicinity of the Inde 18A to confirm all materials have been removed and obtain a 

clear bed certificate. Results of the assessment are as follows:  

– Magnitude: Moderate  

– Sensitivity: Medium  

– Significance: Minor 

– Likelihood: C 

– Risk: Minor. 

Best practices will be employed to minimise the potential for drops and to minimise any impacts should they occur.  

As a result, no further assessment is required. 

Well leakage or blowout 

The potential for a well leak or blowout at the AB2 well was discussed during the ENVID. However, as the well is 

already plugged and verified as sealed, and only the conductor retrieval remains to be done, the risk of a leak or 

blow out was deemed negligible.  

Results of the assessment are as follows:  

– Magnitude: Moderate  

– Sensitivity: Medium  
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– Significance: Minor 

– Likelihood: A 

– Risk: Negligible. 

As a result, no further assessment is required. 

7.2.2 Discharges to air and energy use  

Although the project will produce atmospheric emissions and consume energy, these activities are required to be 

undertaken to meet decommissioning obligations for the infrastructure.  

The subsea cutting, jacket/riser/bridge lifting, and transportation to shore will be carried out in the same campaign 

using one HLV, hence reducing the vessel usage. Decommissioning activities are anticipated to be completed 

within 90 days. 

The decommissioning activities will give rise to emissions of a range of gaseous combustion products including 

carbon dioxide (CO2), sulphur dioxide (SO2), and oxides of nitrogen (NOx) as well as trace quantities of unburned 

hydrocarbons, including methane (CH4), and others collectively classed as volatile organic carbons (VOC).  

Offshore emissions to air will be due to vessels’ propulsion, their onboard services demand, and from the running 

of trenching, cutting and lifting equipment. Fuel use will likely be reduced through: 

– combining the topside works with the jackets, bridges, and pipeline riser decommissioning  

– using a jack-up HLV instead of dynamically positioned vessels (which tend to use more fuel) 

– minimising vessel movement where possible.  

Emissions of SO2, NOx, CH4 and VOC reduce air quality locally, including through contributing to low level ozone 

concentrations. Emissions of SO2 and NOx can also lead to formation of respective acids, contributing to acid rain 

on a regional scale. Emissions to the air will be short-term (estimated 90 days) and into an area classified as 

having moderate shipping density (refer section 5.13.1). Inde 18A is located far from the coast (>90 km) and 

emissions are expected to rapidly disperse from air circulation. All fuels used will be MARPOL compliant and as 

such degradation of local air quality is expected to be localised and short-term impacts on air quality, typical of 

general shipping. 

Emissions of CO2 and CH4 also both contribute to global greenhouse gas (GHG) emissions, and ultimately to 

climate change. The total emissions will contribute an extremely small percentage to the offshore and UK total 

Carbon Dioxide equivalent (CO2e) emissions (refer Appendix B). As stated above, fuel use will be reduced where 

possible. The project will also be compliant with Petrodec Atmospheric Emissions and GHG Management 

Procedures. 

Results of the assessment are as follows:  

– Magnitude: Minor 

– Sensitivity: Medium  

– Significance: Minor. 

Best practices will be employed to minimise this environmental footprint. This includes optimal pipeline cutting and 

jacket removal operations, planning and procurement of vessel which minimise their emissions. 

As a result, no further assessment is required. 

7.2.3 Physical presence of vessels in relation to other sea users  

Vessels will be deployed in order to complete the decommissioning works. This will likely include a HLV as well as 

supporting supply and tug vessels. Vessel presence can interrupt navigation from other maritime users, reduce the 

area available for fishing and interrupt use of the sea surface from marine fauna (notably foraging seabirds).  

As discussed, Inde 18A is in relatively lower activity fishing area (refer section 5.13.2), a moderate density 

shipping area (refer section 5.13.1), and is in area sometimes used by sea birds (refer section 5.11). Impacts to 

other sea users is expected to be minimal as the majority of works would take place within the existing 500 m 

safety zone which excludes other sea users from access. Cumulative impacts from vessel presence would also be 
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reduced through combining the topside removal with decommissioning of the jackets, bridges and pipeline riser 

section.  

Works would be temporary with additional space for other sea users available once the Inde 18A assets are 

removed. Transit of the vessels to Inde 18A would be managed through standard maritime notification and 

navigation rules. Other sea users would be consulted in accordance with legal requirements.  

Results of the assessment are as follows:  

– Magnitude: Minor 

– Sensitivity: Low 

– Significance: Minor. 

The majority of works will take place within the 500 m safety zone around Inde 18A with transit of vessel managed 

by standard notice to mariners and vessel navigational rules. Statutory notifications will be submitted to relevant 

bodies regarding the travel of the vessel to Inde 18A location, it’s presence at the installation, and its transit back 

to shore. 

As a result, no further assessment is required. 

7.2.4 Light emissions  

The vessels and HLV used for the project will be in operation 24 hours a day resulting in additional light emission. 

Light can disorient or attract birds and marine fauna such as plankton and fish. This light will be temporary in 

nature and would be in keeping with the existing environment at the Inde 18A platform as it is also lit.  

Results of the assessment are as follows:  

– Magnitude: Minor 

– Sensitivity: Low 

– Significance: Minor. 

Light emission would be short-term. Once the decommissioning works are complete and the structure removed the 

area would return to natural dark conditions.  

As a result, no further assessment is required. 

7.2.5 Discharges to sea  

The decommissioning works will require minimal discharges to sea. Discharges associated with wastewaters 

generated on vessels are controlled by standard requirements of vessels operating in the North Sea for 

compliance with the International Convention for the Prevention of Pollution from Ships (MARPOL).  

There will likely be some discharge to sea associated with the HLV and other vessel operations. This would likely 

include the vessels’ sanitary water, bilge water and ballast water. These liquids are managed under MARPOL 

Annex IV and the International Convention on the Control and Management of Ship’s Ballast Water and 

Sediments. These minimise the potential impact on the water column from shipping activities.  

Discharge of deck water collected through the vessels’ drainage systems could also be discharged. Deck water 

can pick up contaminants on vessel decks, such as hydrocarbons. Water quality impacts from deck water is 

relatively low as there are limited hydrocarbons presence on the HLV. If discharge of deck water is required, this 

will be managed under an appropriate permit, which will state the method of analysis and the maximum oil content 

of discharge water allowed (generally less than 40 ppm).  

PUK and their Contractors will assess how to reduce vessel discharges to sea. All discharges to sea will be 

managed with PUK and Contractor procedures, including the ‘Drainage and Discharge Procedure’ (Petrodec, 

2023) which stipulates how various water types should be treated and how discharges should be managed and 

monitored.  

It is expected that the leg piles of the jackets will be cut by internal cutting equipment. Water jets can release 

mobilised material, such as swarf from the cutting activity and sediments that have settled in the gap between the 

pile and the jacket leg, which can cause reduced localised water quality. However, mobilised materials tend to be 
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inert. The discharges will result in suspended solids in the water column which can cause smothering of benthic 

organisms. However, suspended solids will eventually settle out and these impacts are expected to be temporary 

and localised.  

Prior to the lifting the Inde 18AD jacket and PL 76 riser section, the riser will be cut subsea close to the jacket 

allowing the internal pipeline fluid to enter the open sea. The riser section has been flushed clean and is filled with 

seawater to a standard agreed upon with OPRED and rendered HCS. As such, any potential residual hydrocarbon 

and chemical volumes that may escape the pipeline during cutting are expected to be minimal. Requirements for a 

discharge permit will be considered under the individual consent application for the decommissioning activities 

through the Portal Environment Tracking System.  

Results of the assessment are as follows:  

– Magnitude: Minor 

– Sensitivity: Low 

– Significance: Minor. 

Potential discharges to sea from cutting operations will be assessed and permitted under an Oil Discharge Permit 

and Chemical Permit applied for via the UK energy portal.  

Vessel based discharges will be limited to those generally associated with the decommissioning HLV and 

supporting vessels via established methods under MARPOL and internal procedures.  

As a result, no further assessment is required. 

7.2.6 Seabed disturbance  

Activities causing seabed disturbance  

The following activities will cause disturbance to the seabed:  

– positioning the jack-up rig legs 

– placement of anchor lines  

– mobilisation of material from use of abrasive water jet cutters legs and piles  

– uncovering and reburying PL 76 pipeline 

– removal of subsea infrastructure (jackets, riser section) 

– seabed picking and trawling. 

If required, stabilisation material, most likely gravel bags, may be placed on the seabed to stabilise the jack-up and 

provide scour protection. If internal cutting is not feasible then some dredging may be required around the legs of 

the jacket to create an external subsea cut. Additional seabed disturbance may also occur if cutting is required to 

remove the 49/18-A13Z well conductor.  

All of these activities would cause temporary impacts resulting in a localised effect. The effects of these activities 

are discussed in the following subsections.  

The seabed characteristics and benthic habitat at Inde 18A are discussed in section 5. The seabed has potential 

Annex I habitat ‘Sandbanks, which are slightly covered by seawater all the time’ (refer to section 5.7.2). The 

sediments around the Inde 18A jackets also have some contaminants present.  

Seabed impacts  

The principal sources of potential seabed impact from the selected decommissioning option are the seabed 

excavation and jacket lift activities. Table 7.6 describes the expected environmental seabed impact during the 

activities.  
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Table 7.6 Summary of seabed impacts from proposed decommissioning option 

Activities Impact duration 

Suspended 
sediments  

Release of 
contaminants  

Burial and 
smothering  

Change in 
habitat  

Positioning the jack-up rig legs Temporary  Limited  Temporary  Short-term 

Placement of anchor lines Temporary  Limited  Temporary  Short-term 

Mobilisation of material due to use of 
abrasive water jet cutters  

Temporary  Limited  Temporary  Short-term 

Uncovering and reburying PL 76 Temporary  Limited  Temporary  Short-term 

Removal of subsea infrastructure  Temporary  Limited  Temporary  Short-term 

Seabed picking and trawling Temporary  Limited  Temporary  Short-term 

Potential placement of stabilisation 
material (retrievable gravel bags) 

Temporary  Limited  Temporary  Short-term 

Potential dredging if internal leg cuts 
found not to be feasible 

Temporary  Limited  Temporary  Short-term 

Potential cutting required to remove the 
49/18-A13Z well conductor 

Temporary  Limited  Temporary  Short-term 

Disturbance and mobilisation of suspended sediments  

Some localised disturbance and mobilisation of suspended sediments will occur due to the seabed disturbing 

activities. Mobilisation of soft sediments results in a temporary increase in turbidity and suspended sediment loads 

which may impact water quality and light attenuation (limited photosynthesis). The extent, concentration and 

duration of increased suspended sediment depend on the fine content of the material being disturbed, the 

equipment and methodology used, as well as meteorological and oceanic conditions at the time of the works.  

Locally, the distributed coarser sediments would settle out of suspension almost immediately, while the finer 

sediments could mobilise in a turbid plume over a greater area before resettling over the nearby surrounding 

seabed (see discussion on burial and smothering below). The impact from this decommissioning option is 

expected to be relatively minor as work will be localised, short-term and will prioritise methods that reduce seabed 

impacts where possible.  

Movement of the HLV will be reduced in the number of times that the legs need to be placed on the seabed floor. 

The anchor lines will be equipped with buoys to minimise drag. Stabilisation material will be minimised and only 

placed around the HLV legs. If stabilisation material is required, then gravel bags will likely be used so that these 

can be retrieved at the completion of the works.  

To avoid dredging, if possible, internal subsea leg cuts will be undertaken. Internal cuts can mobilise sediment 

material if a high-pressure water cutter is used. If internal cutting is not possible, then a small amount of seabed 

material may be dredged from inside the piles to remove any potential soil plugs formed, in order to ensure clear 

access for the high-abrasion internal cutting tool. PL 76 pipeline will also be uncovered in order to be cut prior to 

lifting. Uncovering and cutting of the pipeline will only occur at the base of the jacket. The pipeline will then be re-

buried after the lift has been completed. Finally, seabed sediments may also be mobilised as the jackets are lifted 

out of the seabed. 

Following recovery of subsea infrastructure and debris, where necessary, the seabed will be subjected to debris 

sweeps and over trawl trials to confirm that the seabed is clear and safe for fishing. Trawling should involve 

scraping the surface of the seabed within the 500 m safety zone.  

An estimate of seabed disturbance caused by the proposed works is provided in Table 7.7. The majority of the 

seabed disturbing works (positioning jack-up rig legs, material mobilisation from use of cutters, seabed excavation, 

and removal of subsea infrastructure) will occur within the 500 m safety zones around Inde 18 AP and AD. Once 

these works have concluded, the entirety of the 500 m safety zone will be subject to over-trawling. As such, the 

estimate assumes the entire seabed within the 500 m safety zone, plus a 5 m buffer where sediment could settle, 

will be disturbed.  
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The HLV anchors and anchor mooring lines will likely be placed beyond the 500 m safety zone. While the exact 

anchor configuration is not known it is assumed that six anchors, each of a disturbance area of 13.5 m2 will be 

placed. An additional 5 m buffer around the 13.5 m2 anchor disturbance area has been assumed for any 

settlement of sediments. The anchor chains / mooring lines each have a length of up to 645 m each. Buoys will be 

attached to the anchor chains to reduce their contact with the seabed, and thus it is estimated that only 250 m of 

each chain will be lain on the seabed. Assuming a lateral movement of 30 m by these chains (with the anchored 

point being fixed), seabed disturbance from each chain is estimated to be 3,750 m2.  

Therefore, the total area of seabed disturbance from the proposed decommissioning works is estimated to be 

903,783.46 m2. Overall, indirect disturbance may occur through re-suspension and deposition of seabed 

sediments; however, it is likely to be temporary and short term in all instances. Resuspension of sediment is not 

predicted to exceed levels of natural variability, and it is expected that impacts will be limited and occur within 

close proximity to the disturbance footprint.  

Table 7.7 Estimated seabed impact from proposed decommissioning works  

Disturbance source  Number  Seabed disturbance per 
source type (m2) 

Total seabed disturbance 
for each source (m2) 

Works within the 500 m safety zone (excavation, 
over-trawling) plus 5 m buffer 

- 880,340.50 880,340.50 

Anchors plus 5 m buffer  6 157.16 942.96 

Anchor chain layout  6 3,750.00 22,500.00 

Total area of seabed impact 903,783.46 

Release of contaminants 

The resuspension and spread of contaminants present within the seabed footprint may lead to additional 

environmental impacts through the re-suspension of sediment contaminations. As discussed in section 5.6, there 

are some elevated levels of contaminants, specifically elevated THC and total n-alkane concentrations (>UKOOA 

95th percentile) 100 m north and east of the platform. As such, chemical analysis suggests that the low toxicity oil-

based drilling mud could be present 100 m east of platform. However, the morphology and sediment 

characteristics of the seabed scour around the platform could have also influenced hydrocarbon concentrations 

close to the platform (Benthic Solutions Ltd, 2021a).  

Metal concentrations were also slightly higher close to the platform and were elevated above background levels for 

all metals for the majority of stations. Elevated metal levels closer to the platform could also be due to localised 

drilling activities. However, as was noted for hydrocarbons, the seabed scour underlying the platform could also 

have influenced the heavy metal concentration near the platform (Benthic Solutions Ltd, 2021a).  

Mobilising contaminated sediments can have acute or long-term toxic effects on marine organisms, which can be 

magnified up the food chain where bioaccumulation occurs in predators. However, although some evidence of 

drilling activity was observed these contamination levels were relatively low level. As the extent of sediment 

disturbance from the decommissioning activities are relatively low, the potential mobilisation of seabed 

contamination around the jackets are also expected to be minimal. Therefore, the proposed decommissioning 

method is unlikely to lead to mobilisation of significant levels into the water column.  

Efforts will be made to plan and implement the work in a way that minimises seabed disturbance and the release 

of contaminants into the water column. 

Burial and smothering 

Mobilised sediments can also settle on the surrounding habitat, smothering benthic communities, causing injury or 

lethal effects. A description of the benthic habitats found at Inde 18A can be found in section 5.7 and section 5.8. 

The habitats at Inde 18A were classified as Circalittoral Fine Sand’ (SS.SSa.CFiSa/A5.25) and Circalittoral Coarse 

sediment’ (SS.SCS.CCS/A5.14).  

The species that are present in the Circalittoral Fine Sand and the Circalittoral Coarse sediment biotope can be 

broadly characterized as either opportunist species that rapidly colonize disturbed habitats and increase in 

abundance, or species that are larger and longer-lived and that may be more abundant in an established, mature 
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assemblage (Tilin & Watson, 2024; Tillin, 2022). The benthic faunae within these communities were assessed to 

have low sensitivity to light smothering changes (<5 cm in a single event) and medium sensitivity to heavy 

smothering changes (up to 30 cm in a single event) (Tilin & Watson, 2024; Tillin, 2022).  

It is anticipated that any impacted seabed would be recolonised by benthic fauna typical of the area as a result of 

natural settlement by larvae and plankton through the migration of mobile animals from adjacent areas. Due to the 

limited nature of the activity, both spatially and temporally, any effects from physical damage to the seabed and 

the resulting settlement of suspended sediments would be small in nature and duration. As a result, no significant 

impacts on benthic species are expected.  

Annex I habitat 

As discussed in section 5.7.2, Inde 18A is not within the North Norfolk Sandbanks and Saturn Reef SAC, however 

it is nearby (3.7 km) and the area shows some traits that could make it a potential Annex I ‘Sandbanks, which are 

slightly covered by seawater all the time’ habitat. In the worst-case scenario, the 500 m safety zone could be a part 

of the drop off from the sandbanks within the North Norfolk Sandbanks and Saturn Reef SAC, although this cannot 

be confirmed as there is no bathymetry data between the SAC and Inde 18. In this case, seabed disturbance at 

Inde 18A could result in an impact to designated sandbank features of the SAC. 

However, this impact would be very minor and would be temporary. In the worst-case scenario of disturbance to 

the entire 500 m safety zone (which exists around both Inde 18AP and AD) plus a 5 m buffer, then 903,783.46 m2 

would be temporarily disturbed. This area is equivalent to 0.025% of the total SAC area. Ultimately removal of the 

jackets and riser section would allow more natural hydrodynamics to resume, filling in the scour hole, allowing the 

sandbank system in the area to function more naturally. 

Seabed recovery  

Estimates of when seabed and benthic community recovery are expected to vary, and often based on intensive 

marine aggregate extraction or dredging (MMS, 1999; Tilin & Watson, 2024; Tillin, 2022; Lopez Lopez, et al., 

2025). The Minerals Management Service (MMS) (1999) quote various sources and report that recolonisation 

takes 1 to 3 years in areas of strong currents but up to 5 to 10 years in areas of low current velocity. Fine 

sediments, as is found at Inde 18A, are more likely to recover quickly than coarser sediments. Overall, seabed 

recovery is expected relatively quickly given the minor nature of the works as well as the generally finer sediments, 

tidal flow and benthic community types found at site.  

Mitigation measures  

Movement of the HLV will be reduced to minimise the number of times that the legs need to be placed on the 

seabed floor. The anchor lines will be equipped with buoys to reduce drag. Stabilisation will only be placed at the 

HLV legs if required. If stabilisation material is required, then gravel bags will be used if possible, so that these can 

be retrieved. Internal subsea leg cuts will be used if possible. The PL 76 will then be re-buried after the lift has 

been completed. 

Assessment  

While the proposed operations will cause limited seabed impact, this will be temporary, occur over a very limited 

area, and as a result, is not expected to cause any significant impacts on the wider area or to protect species / 

habitat, including on Annex I sandbank habitat.  

Results of the assessment are as follows:  

– Magnitude: Minor 

– Sensitivity: Moderate 

– Significance: Minor. 

The works will be planned to minimise impacts to the seabed as far as possible. Ultimately, the removal of the 

jackets and pipeline riser section will allow more natural hydrodynamic movement to resume providing higher 

quality benthic habitat in the long term.  

As a result, no further assessment is required. 
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7.2.7 Snagging  

Unrecovered item lying on the seabed can create a snagging risk for fishing equipment. To prevent snagging risks, 

the jackets and the PL 76 riser section will be cut subsea. To cut PL 76, the pipeline will be uncovered near the 

base of the jacket and cut prior to the HLV arriving. The remaining PL 76 pipeline will be re-buried and as such 

should not cause any snagging. The time between the pipeline cut and reburying will be minimised and should be 

covered by the 500 m safety zone during this time.  

Results of the assessment are as follows:  

– Magnitude: Negligible  

– Sensitivity: Medium 

– Significance: Minor. 

The asset removal will be managed in such a way to not leave any objects that could cause a fishing snag.  

Once the installations are removed, the 500m zone around each platform will be cleared initially by an ROV and 

handpicking, followed by over trawling to ensure all objects have been retrieved. A post-decommissioning seabed 

survey will be carried out in the vicinity of the Inde 18A to confirm all materials have been removed and obtain a 

clear bed certificate. 

As a result, no further assessment is required. 

7.2.8 Seabirds  

There is potential that the decommissioning activities could disrupt seabirds if they are present or nesting during 

the removal of the Inde 18A bridges and jackets. As discussed in section 5.11, seabirds often use manned and 

unmanned offshore structures for roosting, nesting and as access to feeding grounds. In particularly, Black-legged 

kittiwakes have been known to use offshore installations of nesting in SNS.  

As discussed in section 5.2, no bird species have been recorded nesting at the Inde 18A platforms in annual 

surveys conducted from 2023 to 2025. Although in 2023, six kittiwake birds were recorded on the Inde 18 AD 

platform including two pairs, although no evidence of breeding was recorded. One Lesser Black-backed Gull, one 

Gannet and one Fulmar were also recorded flying from the platform in that same year.  

Seabird presence is unpredictable, and as such, having no history of nesting birds does not guarantee that lack of 

presence will continue in the future, particularly given the other anthropogenic pressures on bird populations. As 

such, the potential disturbance to seabirds requires assessment.  

Decommissioning activities for Inde 18A are expected to begin in Q3 2026. Where feasible, PUK plans to avoid 

the nesting season when removing the bridges and jackets. Despite no evidence of nesting in 2025 or previous 

years, a further assessment on the presence of nesting will be carried out prior to the works starting. Should any 

nesting be observed, options will be discussed with OPRED.  

Activity of vessels on transit to and from site can also disturb seabirds and their foraging activities. The presence 

of vessels may reduce the ability of seabirds to use this area for foraging particularly if the support vessel come 

into port near or within a bird-related MPA. However, the vessels presence will be temporary and only a very small 

portion of foraging habitat will be active. Vessel movement would be similar to other activities occurring in the 

SNS.  

Results of the assessment are as follows:  

– Magnitude: Negligible  

– Sensitivity: Medium 

– Significance: Minor. 

No impacts on nesting birds are expected from the proposed decommissioning activities. However, should nesting 

birds be identified on the platform during breeding season PUK will assess ongoing activities to determine the 

potential for disturbance. Impacts to bird foraging habitat are expected to be short-term and minor.  

As a result, no further assessment is required.  
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7.2.9 Noise and vibration from decommissioning activities  

Context for underwater noise  

Ambient noise in the ocean is background sound generated by natural (e.g. wind, waves, tectonic activity, rain and 

marine organisms) and human (e.g. background shipping traffic and onshore and offshore construction) sources. 

The characteristics of the sound produced, in terms of the amplitude, range of frequencies and temporal features, 

varies with the type of activity and equipment.  

Marine fauna use sound for navigation, communication and prey detection and as such the introduction of 

anthropogenic underwater sound has the potential to impact on marine animals. Impacts on marine animals can 

range from behaviour response such as the animal avoiding the area to impacts to the animal’s ability to use and 

receive sounds and in the most extreme cases, excessive underwater can damage animal’s hearing organs.  

As discussed in section 5.10, a number of fish species use the area for nursery and / or spawning grounds at 

different times of the year including sandeel, cod, herring, mackerel, plaice, nephrops, sprat, whiting and tope 

shark. As discussed in section 5.12, a number of marine mammal species can also be observed in the vicinity of 

Inde 18 A including Harbour porpoise, Bottlenose dolphin, White-beaked dolphin, Common dolphin, Minke whale, 

Grey seal and Harbour seal.  

The Conservation of Offshore Marine Habitats and Species Regulations 2017 make it an offence to injure or 

disturb European Protected Species (EPS), the list of which includes many marine mammals. The Regulation 

defines ‘injury’ as a permanent threshold shift and ‘disturbance’ as the likelihood of impairing their ability to survive, 

to breed or reproduce, or to rear or nurture their young, or migrate. It also includes a likelihood of significantly 

affecting the local distribution or abundance of the species. As such, new developments must assess if their 

activity, either alone or in combination with other activities, is likely to cause an offence involving an EPS. 

The potential for injury or disturbance depends on the amplitude and frequencies of the sound source, the 

sensitivity of a receptor animal to sounds of the source frequencies, as well as the distance and propagation of 

sound between the source and the receptor. 

Source of underwater noise  

Decommissioning will give rise to sources of noise related to: 

– vessels of various types 

– cutting tools 

– dredging, pipeline uncovering and burying  

– post-decommissioning seabed surveys.  

The noise associated with these sources are discussed below.  

No high energy noise sources, such as the use of explosives, piling or deep sediment penetration seismic 

equipment, will be required for the decommissioning works.  

Vessels  

The Inde 18A jackets, bridges and riser decommissioning will mobilise a variety of vessels such as an HLV, 

support vessels, tugs and survey vessels and / or Remotely Operated Vehicle Support Vessels. These vessels are 

typical of routine oil and gas industry operations. The HLV anticipated to be used is equipped with a jack-up rig 

and as such does not use dynamic positioning systems to maintain and adjust its position when working. However, 

some other vessels may use dynamic positioning systems.  

Vessels are often the primary source of noise in decommissioning operations (Fernandez-Betelu, et al., 2024) with 

noise being generated from the propellers, the propulsion of the vessel through the water and other machinery on 

board (Smith & Rigby, 2022).  

In general, vessel sound is continuous and results from narrowband tonal sounds at specific frequencies as well 

as broadband sounds. Acoustic energy is strongest at frequencies below 1 kHz and is the dominant noise source 

in deeper water between 20 – 500 Hz (Ulrick, 1983). Acoustic broadband source levels typically increase with 

increasing vessel size, with smaller vessels (<50 m) having a source root mean square (rms) sound pressure level 
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(SPL) of 160-175 dB re 1 μPa at 1 m, medium size vessels (50-100 m) 165-180 dB re 1μPa at 1 m and large 

vessels (> 100 m) 180-190 dB re 1 μPa at 1 m (Richardson, Greene, Malme, & Thomson, 1995), although sound 

levels depend on the operating status of the vessel and can vary considerably in time. 

Cutting 

The decommissioning works will also require cutting activities, including cutting of the jacket legs, conductor and 

the pipeline riser. Mechanical methods of cutting underwater structures use hard cutting tools that produce a 

sawing or machining action. Examples include hydraulic shears, diamond wire and abrasive water jet cutters. 

A recent paper reported that the noise from underwater diamond wire cutting, during the severance of a 0.76 m 

(30″) diameter conductor at a platform in the North Sea, was barely discernible above background noise levels, 

including the noise of associated vessel presence (Pangerc, Robinson, Theobald, & Galley, 2016). Similarly, 

Fernandez-Betelu et al. (2024) did not detect an increase in noise above the general vessel noise during 

decommissioning works in the Scottish North Sea.  

Reported underwater noise measurements for underwater cutting tools are up to 170.5 dB re. 1 µPa @ 1 m for 

high pressure jets (Pangerc, Robinson, Theobald, & Galley, 2016).  

Dredging, pipeline uncovering and burying 

PL 76 riser section will need to be uncovered in order to be cut. The remaining pipeline will then need to be re-

buried. There is also potential that dredging may be needed to uncover the jacket legs if internal cutting is not 

found to be possible. A variety of tools may be used to uncover and re-bury the pipeline including ploughs, jet 

trenchers and mechanical trenchers. 

Information on pipeline burying works is limited. However, noise monitoring conducted during the burying of the 

North Hoyle wind farm offshore transmission cable using a mechanical trencher found source noise levels were 

reported to be 178 dB re 1μPa at 1m (Nedwell, Langworthy, & Howell, 2003). The noise levels were highly variable 

and were directly related to the seabed type. It is noted that the pipeline riser would only be uncovered and buried 

at the riser near the jacket within sandy-gravelly material.  

Underwater sound caused by dredging activities is typically low frequency, with strongest sound below 1 kHz and 

reported recorded noise levels ranging between 157 and 190 dB re 1µPa (Jones & Marten, 2015). The review of 

dredging studies undertaken by Jones and Marten (2015) found that the highest levels of sound are generated 

when dredging vessels are in transit, rather than when digging. It was also noted that sandier material is less noisy 

to dredge than gravel material.  

Post-decommissioning seabed surveys 

A post-decommissioning seabed survey will be carried out in the vicinity of the Inde 18A to confirm all materials 

have been removed. The survey will likely employ a combination of acoustic surveying devices, including SSS, 

MBES and SBP.  

Source levels of SSS are typically in the range of 200 to 230 dB re 1 µPa-m, although available information and 

measurements are limited. In order to provide higher resolution imaging of the seabed the frequencies used by 

side-scan sonar systems are relatively high (100 to 500 kHz) (JNCC, 2017a). 

MBES use multiple transducers to send out a swath of sound covering a large, fan-shaped area of the seabed 

either side of the vessel track. They work using a range of sound frequencies, with higher frequencies used in 

shallower waters that are normally outside the hearing range of cetaceans (JNCC, 2017a).   

SBP systems are employed to identify and characterise layers of sediment or rock under the sea floor. Equipment 

that periodically emits a high frequency ‘ping’, typically operating on a range of single frequencies between 3.5 to 7 

kHz (JNCC, 2017a).  

Hearing sensitivity of receptors  

Marine mammals   

Different marine mammal species are sensitive to sounds over different frequency ranges. Mammals are often 

considered in relation to their hearing frequency range, which includes Low frequency cetaceans (such as Minke 
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whales), High frequency cetaceans (such as dolphins), Very high-frequency cetaceans (such as Harbour porpoise) 

and Phocid carnivores in water (such a Grey seals and Harbour seals). Table 7.8 presents the hearing ranges for 

marine mammals observed within the vicinity of Inde 18A.  

Table 7.8 Hearing range of marine mammals observed around Inde 18A 

Species  Hearing frequencies  

Harbour porpoise  275 Hz to 160 kHz 

Bottlenose dolphin 150 Hz to 160 kHz 

White-beaked dolphin 150 Hz to 160 kHz 

Common dolphin 150 Hz to 160 kHz 

Minke whale 7 Hz to 160 kHz 

Grey seal  50 Hz to 86 kHz 

Harbour seal  50 Hz to 86 kHz 

Sourced from Southall et al. (2007) and South et al. (2019). 

Fish 

There is limited data available on hearing frequencies for fish species, but Popper et al. (2014) have defined 

criteria for injury to fish based on a review of impacts to fish, fish eggs, and larvae from various high-energy 

sources. The most sensitive species are those with a swim bladder that is also used for hearing, for which Popper 

et al. (2014) determined a threshold for mortality, or potential mortal injury, of a peak SPL of 207 dB re 1 µPa.  

Potential for impacts from underwater noise 

Vessel noise  

The DP will require around 90 days to complete. During this time, vessel noise will be generated through the use 

of support vessels, tug boats etc, movement of the HLV etc. This will make a small addition to the background 

levels of vessel density, where the shipping levels are moderate (refer section 5.13.1). Vessel noise will likely be 

somewhat reduced by the use of an HLV with a jack-up rig, rather than a crane vessel with dynamic positioning 

that produces constant noise from the engine re-adjusting the vessel’s position (Benhemma-Le Gall, Thompson, 

Merchant, & Graham, 2023) .  

Fernandez-Betelu et al. (2024) carried out a review of underwater noise generated during the decommissioning of 

an oil and gas platform in northeast Scotland in 2021 and the consequential effect on Harbour porpoise (the most 

common mammal type in the vicinity of Inde 18A). They found that the daily average pressure levels during the 

five-day decommissioning programme were between 30 dB and 40 dB higher than the background levels prior to 

its decommissioning. The noise increase was within the frequency range from around 100 Hz up to around 

48 kHz. No additional peaks in noise were observed on top of this general increase in noise during cutting or other 

key decommissioning activities. As such, they found that the dominant source of noise during the 

decommissioning period appeared to be associated with the presence of the vessels carrying out the 

decommissioning activities rather than specific activities such as cutting, drilling or ROV operation. 

Using passive acoustic monitoring Fernandez-Betelu et al. (2024) observed levels of Harbour porpoise 

displacement linked to the decommissioning activities. They found that the decommissioning activities did create 

Harbour porpoise avoidance near the installation (<2km) during the 5-day decommissioning works. This 

displacement was like recorded responses to other large vessels within the study area. However, they found 

Harbour porpoise returned immediately afterwards to forage, suggesting that shedding marine growth may have 

attracted them. Overall, they found no differences in Harbour porpoise occurrence before and after 

decommissioning activities and, as such, that impacts on harbour were small scale and short term.  

JNCC considers that temporary vessel traffic is unlikely to cause more than trivial disturbance to marine mammals 

(JNCC, 2010). The increase in underwater sound from vessels mobilised for the decommissioning will therefore be 

slight and the impact on the environment minor. 
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Cutting 

As discussed above, Fernandez-Betelu et al. (2024) found that cutting works during a decommissioning activity in 

the North Sea were drowned out by vessel noise with no additional sound peaks observed. Similarly, Pangerc et 

al. (2016) found that sound radiated from diamond wire cutting was not easily detectable above background noise. 

Non-explosive cutting technology produces relatively little noise (JNCC, 2010), are not likely to cause significant 

disturbance to marine fauna.  

Dredging, pipeline uncovering and burying 

Noise from uncovering and burying PL76 pipeline would likely be similar to that of dredging. Noise from dredging 

activities, taken as a proxy for trenching, generates peak levels similar to that from vessels, and the risk of injury to 

mammals from this noise is considered negligible (JNCC, 2010).  

Post-decommissioning seabed surveys 

The high frequency sound produced by SSS and MBES in relatively shallow waters (<200 m) is outside the 

hearing range of marine mammals and attenuates rapidly. The risk of injury or disturbance from the operation of 

this type of equipment is considered negligible, and no mitigation is required (JNCC, 2017a).  

Sound generated be SBP pingers is within the audible range of most marine mammals and sound levels at the 

source can be at levels that could cause injury to some marine mammals. As such, use of SBP requires consent 

issued under the Offshore Petroleum Activities (Conservation of Habitats) Regulations 2001 usually supported by 

a noise impact assessment. Noise modelling tends to find impacts from SBP to be negligible; however, an 

assessment will be undertaken prior to the survey once specific equipment and timing are known.  

Mitigation measures 

As discussed, noise impacts from the works are not expected to be significant. However, potential impacts from 

underwater noise can be reduced further through the application of control measures. The decommissioning works 

will be planned to reduce vessel movement as much as possible. Lower noise methods will be selected where 

possible. For example, internal cuts using diamond wire will be prioritised if feasible. Cutting activities will also be 

minimised and carried out in isolation where possible. Dredging will only be carried out if required and the project 

will not use any explosives. All equipment will be subject to proper preventive maintenance to ensure that it is 

properly functioning, and unnecessary noise is not generated.  

Any required post-decommissioning surveys will be scheduled and planned efficiently to minimise vessel operation 

time. JNCC guidelines for minimising noise impacts from surveys will be followed, where applicable (JNCC, 

2017a). These guidelines include requirements around pre-clearance surveys, use of Marine Mammal Observers 

and soft start procedures.  

Assessment  

Results of the assessment are as follows:  

– Magnitude: Minor  

– Sensitivity: High 

– Significance: Minor 

Operational planning will be used to minimise vessel movement as much as possible. Cutting, pipeline uncovering 

and dredging will be planned and carried out efficiently to prevent elevated noise as far as possible. Techniques 

will prioritise lower noise generate methods, such as internal cutting and diamond wire saw cutting where possible.  

Any required post-decommissioning surveys will be scheduled and planned efficiently to minimise vessel operation 

time. JNCC guidelines for minimising noise impacts from surveys will be followed. An assessment for potential 

noise impacts will be undertaken for survey consent application where required.  

As a result, no further assessment is required.  
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7.2.10 Waste management  

Waste created as part of the decommissioning works will include the jackets, bridges, and pipeline riser section. 

The majority of the generate waste material will be steel (approximately 1,500 te followed by concrete 

(approximately 330 te). A breakdown of the materials found within the assets to be decommissioned is provided in 

Figure 7.1.  

Required waste management activities, including onshore dismantlement and waste treatment, will likely lead to 

onshore impacts such as noise, odour, and energy consumption. The eventual fate of materials will in part be 

controlled by the type of waste and how it is regulated. 

The EA Guidance Note for decommissioning states that there is “no expectation for the EA to include an 

assessment of wastes or waste management returned to shore for treatment or disposal as this is considered an 

onshore issue and not relevant to impacts in the marine environment” (OPRED, 2018). However, it is noted that 

the PUK will have an Active Waste Management Plan for the project that will detail the following:  

– intentions for the active management of offshore waste 

– process of advising various waste regulators (onshore and trans-boundary) 

– identification and categorisation of the waste streams 

– an inventory of waste in accordance with the Waste Framework / Waste Hierarchy, Waste Inventory, Waste 

Categorisation and Waste management obligations.  

PUK will meet their duty of care to ensure that waste is managed correctly. This includes proper storage of waste, 

only transferring waste to an appropriate operator, and ensuring that when it is transferred, it is sufficiently well 

described to enable its safe recovery or disposal without harming the environment. Only licensed contractors with 

demonstrable experience will be used for waste handling and treatment / disposal. If the transfer of waste outside 

of UK is required, then this activity will be covered by an International Waste Shipment permit. An audit trail will be 

maintained for waste materials from all vessels, through to the onshore decommissioning yard, and on to the 

recycling facility or disposal site. The onshore yard contractor will keep an inventory of the types, quantities and 

dates of waste received and the quantities and dates of dispatch from the site. The recycling facilities and disposal 

sites will certify the type.  

Waste recycling and reuse will be prioritised over disposal, where feasible. It is expected that the majority of the 

non-hazardous material will be recycled or sent to an Energy from Waste facility. Prioritisation of recycling and 

reuse will be considered as part of the procurement process for waste providers to incentivise this.  

Other non-hazardous waste which cannot be reused or recycled will be disposed of at a licenced landfill site.  

Hazardous waste will be disposed of in accordance with established waste legislation.  

Tests for Naturally Occurring Radioactive Material (NORM) will be undertaken offshore by the Radiation Protection 

Supervisor, and any NORM encountered will be dealt with under an appropriate permit and disposed of in 

accordance with guidelines and company policies. It is noted that the PL 76 riser section and other pipework are 

already flushed and the Inde 18A installation has no history of NORM contamination. As such, NORM wastes are 

not expected; however, monitoring will continue to be carried out throughout the decommissioning.  

A previous Hazardous Materials survey identified Asbestos Containing Materials on the Inde 18A installation. The 

dismantling contractor will have processes in place to aid the identification of asbestos and for the treatment of 

such materials that are found. This could include the mobilisation of a licence asbestos removal contractor.  
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Figure 7.1 Material estimates for decommissioned assets  

Results of the assessment are as follows:  

– Magnitude: Minor 

– Sensitivity: Low 

– Significance: Minor. 

No further assessment is required. 

7.2.11 Protected areas and their conservation objectives 

As discussed in section 5.14.1, Inde 18A is within 10 km of the North Norfolk Sandbanks and Saturn Reef SAC 

(3.7 km), and its surrounding habitat has features that suggest the area could form part of the drop-off (flank) of 

the designated sandbanks that the SAC protects i.e. sediment type, relatively shallow. As such, in a worst-case 

scenario, it could be assumed that this area represents a continuation of the SAC.  

The conservation objectives for the North Norfolk Sandbanks and Saturn Reef SAC are (JNCC, 2017b): 

“For the features to be in favourable condition thus ensuring site integrity in the long term and contribution to 

Favourable Conservation Status of Annex I Sandbanks which are slightly covered by sea water all of the time and 

Annex I Reefs. This contribution would be achieved by maintaining or restoring, subject to natural change: 

– The extent and distribution of the qualifying habitats in the site;  

– The structure and function of the qualifying habitats in the site; and  

– The supporting processes on which the qualifying habitats rely.” 
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As discussed in section 7.2.6, the proposed decommissioning works would have a temporary impact on the 

sandbank seabed surrounding Inde 18A. Impacts would include: 

– temporarily altering the seabed floor works through uncovering the pipeline, placing jack-up rig legs and 

stabilisation material, removing the jacket etc.  

– mobilising sediments which could settle on sandbanks in the surrounding area potentially leading to 

smothering.  

However, the proposed decommissioning works are ultimately aligned with the conservation objectives of the 

SAC, as removing the Inde 18A jackets would restore “the supporting processes on which the quality habitats rely” 

by allowing more natural hydrodynamics to resume. Removing the jackets would ultimately allow the scour holes 

which have formed around the legs to fill in, improving “the structure and function” of the sandbank habitats. As 

such, it is considered that the decommissioning work will not have a significant impact to the conservation 

objectives of the SAC. 

7.2.12 In-combination impacts  

In-combination effects may occur when multiple distinct impacts simultaneously affect a single receptor, and in this 

additive effect may pose a significant effect. In this case, there may be potential in-combination effects of the 

geophysical survey on marine receptors, particularly marine species.  

Marine species may experience in-combination risks from the project due to:  

– physical presence of vessels temporarily disrupting the natural behaviour of marine species, leading to 

temporary displacement, resulting in increased energy expenditure and potential impacts on breeding 

success. 

– underwater noise disrupts mammals and diving birds, causing them to avoid underwater environments.  

Benthic species may experience in-combination risks from the project due to the following:  

– direct lethal and sub-lethal effects caused by locating items on the seafloor such as jack-up rig legs, 

stabilisation material, anchor, trawling equipment etc.  

– indirect impacts caused by increased turbidity or smothering caused by sediment mobilisation.  

Additionally, although the risk of unplanned events such as a spill are low (discussed in section 7.2.1), such an 

event could result in a more significant in-combination effect.  

To reduce the potential in-combination risks to marine species, the following mitigation measures will be 
implemented:  

– PUK will work efficiently and proactively to try and reduce the number of days for the activities.  

– JNCC guideline’s underwater noise management measures will be implemented, where applicable, to reduce 

noise impacts from the project. 

– Collision risk reduction and the spill risk reduction measures discussed in section 7.2.1 will be followed to 

minimise the chance of unplanned events.   

Implementation of the above appropriate mitigation measures is expected to reduce the risk of an in-combination 

impact on marine species to as low as possible. With the implementation of these mitigation measures, and given 

the temporary nature of the activities, the risk of in-combination impacts from the project is considered to be low.   

7.2.13 Cumulative and Transboundary Impacts  

Cumulative  

There is a potential for adverse effects on the surrounding environment due to the project's impacts when 

considered in conjunction with simultaneous projects in the vicinity of the work area. As discussed in section 

5.13.3, Inde 18A is in a mature oil and gas exploration and production area with a number of facilities in late life 

operations and scheduled for decommissioning in the coming decade. Decommissioning of Inde 18A has been 

planned to remove the topside (Topside DP approved  by ORED in 2021) and the bridges, jackets and pipeline 
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riser section at the same time. This will reduce the impacts to receptors resulting from separate campaigns. The 

decommissioning works are planned for Q3 2026, currently no other works in the vicinity of Inde 18A are known.  

Transboundary  

The closest transboundary line (UK / Netherlands) is located approximately 31.5 km to the east. While there is 

potential for finer sediment to remain in suspension and spread beyond the working area, sediments are unlikely to 

reach Dutch waters, and as such no impacts are expected.  

7.3 Significant impacts  
No significant impacts were identified as part of the ENVID workshop. The highest significant impact was found to 

be if an accidental vessel collision led to a loss of containment (discussed in section 7.2.1). However, when the 

likelihood of this accidental event was considered (B), then the overall risk of this event was considered Minor.  
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8. Assessment conclusions  

A detailed review of the proposed decommissioning activities, the environmental and social baseline, and potential 

impacts on environmental and social receptors as occurs as part of this EA. This review has determined that the 

decommissioning works are unlikely to cause any significant impacts. The decommissioning option is well 

understood and can be managed through established mitigation measures. This EA is considered by PUK to be 

alignment with objectives and marine planning policies of the East Marine Plan area.  
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9. Environmental management  

This section describes the arrangements that will be put into place to ensure that the mitigation and other 

measures of control, including the reduction or elimination of potential impacts are implemented and conducted 

effectively. This section also serves to outline the key elements of relevant corporate policies and the means by 

which PUK will manage the environmental aspects of the decommissioning.  

9.1 Introduction  
PUK hold ISO 14001 standard certification. Additionally, PUK operate under a SEMS, which forms part of the PUK 

Operating Management System (POMS). The POMS provide the framework for PUK to achieve safe, 

environmentally friendly and reliable operations day-in and day-out and ensures compliance with PUK’s HSSE 

Policy.  

In addition to enabling the implementation of identified mitigation and control measures, the SEMS provides the 

means to monitor the effectiveness of these measures through check and environmental performance. The SEMS, 

by design, will enable PUK to control activities and operations with a potential environmental impact and provide 

the assurance on the effectiveness of the environmental management. 

9.2 Scope of the SEMS 
The SEMS provides the framework for the management of Health, Safety and Environmental (HSE) issues within 

the business. This SEMS is intended for application to all of PUK’s activities as directed under the OSPAR 

recommendation 2003/5, promoting the design, use and implementation of EMS by the Offshore Industry. PUK, as 

a business, is centred on oil and gas exploration activities both onshore and offshore, with the offshore 

components of their business including seismic and drilling operations. As a relatively small operator, PUK intend 

to resource such projects through the utilisation of contractors, should these not be available within the business 

itself.  

The SEMS focuses on: 

– clear assignment of responsibilities 

– excellence in HSE performance 

– sound risk management and decision making 

– efficient and cost-effective planning and operations 

– legal compliance throughout all operations 

– a systematic approach to HSE critical business activities; and  

– continuous improvement.  

9.3 Principle of the SEMS 
The following sub-sections describe the principles followed though the utilisation of the SEMS. 

9.3.1 Improvement Programmes and the Management of Change 

The purpose of employing an improvement programme is to: 

– ensure the continuous development of the PUK policy commitment. 

– introduce changes and innovations that ensure the achievement of performance standards where current 

performance is below expectations. 

The SEMS also makes provision for the management of change. Changes may occur for a number of reasons, 

and at a number of levels. A ‘management of change’ procedure specifies the circumstances under which formal 

control of change is required to ensure that significant impacts remain under control and/or new impacts are 

identified, evaluated, and controlled. 
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9.3.2 Roles and responsibility  

PUK will review existing environmental roles and responsibilities for staff participating in the Inde 18A 

decommissioning activities. These will be amended and recorded in individual job descriptions to ensure that they 

take into account any changes required for the management of the impacts identified in this EA. 

9.3.3 Training and Competence  

The competence of staff with environmental responsibilities is a critical means of control. The SEMS, in 

conjunction with the Human Resources department of PUK, allows for the appointment of suitably competent staff. 

The development and implementation of training programmes facilitates understanding and efficient application. 

9.3.4 Communication  

Internal environmental communication generally employs existing channels such as management meetings, 

minutes, poster displays, etc. External communication with stakeholders and interested parties is controlled 

through a communication programme. This establishes links between each stakeholder, the issues that are of 

concern to them, and the information they require to assure them that their concerns and expectations are being 

addressed. This EA and the consultation process that informed its production will be used to design the ongoing 

communication programme. Communication and reporting will employ information derived from the monitoring 

programme. 

9.3.5 Document Control  

The control of the SEMS documents is managed in the PUK Document Control System.  

9.3.6 Records  

Records provide evidence of conformance with the requirements of the SEMS and the achievement of the 

objectives and targets in improvement programmes. The PUK SEMS specifies those records that are to be 

generated for these purposes, and controls their creation, storage, access, and retention.  

9.3.7 Monitoring and Audit  

Checking techniques employed within PUK’s SEMS are a combination of monitoring, inspection activities and 

periodic audits.  

The requirement for monitoring and inspection stems from the need to provide information to a number of different 

stakeholders, but primarily regulators, and PUK management. As such, there is a requirement for the results of 

monitoring and inspection to be integrated with the PUK internal and external communication programme. 

Monitoring and inspection activities focus on checks that:  

– process parameters remain within design boundaries (process monitoring);  

– emissions and discharges remain within specified performance standards – (emissions monitoring); and  

– the impacts of emissions and discharges are within acceptable limits (ambient monitoring).  

9.3.8 Incident Reporting and Investigation 

The PUK SEMS stipulates documented procedures to control the reporting and investigation of incidents. 

9.3.9 Non-confidence and Corrective Action 

The checking techniques outlined above are the means of detecting error or non-conformances. PUK’s SEMS 

includes procedures for the formal recording and reporting of detected nonconformance, the definition of 

appropriate corrective action, the allocation of responsibilities and monitoring of close out. 
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9.3.10 Review 

PUK’s SEMS includes arrangements for management review. This provides the means to ensure that the SEMS 

remains an effective tool to control the environmental impacts of operations, and to re-configure the SEMS in the 

light of internal or external change affecting the scope or significance of the impacts. Of particular importance is 

the role management review plays in the definition and implementation of the improvement programme, and the 

management of change. 
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B-1 Introduction  
An air emission assessment was conducted for estimated vessel fuel usage for the decommissioning works. Table 

B.1 provides expected fuel usage as part of the project.  

It is noted that these are estimates only at this stage, as exact fleet arrangements have not yet been determined. 

The table assumes the HLV will be in use for a total of 90 days, including transit to the site. The tug vessels have 

been assumed to require four days to position the HLV at Inde 18A. No fuel usage has been provided for moving 

the HLV away from Inde 18A as it is likely that the  HLV will be taken straight to its next decommissioning project 

site, and as such, fuel usage would be captured in the next decommissioning programme.  

Emissions from onshore waste transportation and treatment have not been accounted for.  

These vessels project to be used as part of the project will likely use either gas oil or marine gas oil. All fuel use 

will meet MARPOL specifications including maximum sulphur content.  

Table B.1 Estimates vessel fuel usage during decommissioning works  

Vessel  Estimate 
number of 
vessels 

Fuel Type Fuel 
consumption / 
day per vessel 
(tonnes) 

Days in use  Fuel use 
(tonnes) 

HLV  1 Gas oil  6.00 90 540 

Tug Vessels  4 Gas oil  2.00 4 32 

Support Vessel 1 Marine gas oil 2.45 90 220.5 

B-2 GHGs 
To estimate the GHG emissions from this fuel usage, the emissions factors presented in Table B.2 have been 

used. These emissions factors have been sourced from the 2024 UK Government Conversion Factors for the 

relevant fuel types (DESNZ, 2024a). All conversion factors presented in Table B.2 are in units of 'kilograms of 

carbon dioxide equivalent of Y per X' (kg CO2e of Y per X), where Y is the gas emitted and X is the unit activity. 

This allows the relative warming contribution of different GHGs to be compared.  

Table B.2 Emission factors used for GHG estimates (DESNZ, 2024a) 

Fuel type Unit kg CO2e of CO2 
per unit 

kg CO2e of CH4 
per unit 

kg CO2e of N2O 
per unit 

kg CO2e 

Gas oil  tonnes 3190.00 3.6848 32.89379 3226.57859 

Marine gas oil tonnes 3205.99 0.9072 38.40721 3245.30441 

The estimated GHG contributions in terms of CO2e from CO2, CH4 and N2O, and their overall warming effect 

(presented in total CO2e) are presented in Table B.3.   

Table B.3 Estimated GHG emissions from vessel fuel usage  

Vessel  Fuel Type CO2e of CO2 (tn) CO2e of CH4 (tn)  CO2e of N2O (tn) Total CO2e (tn) 

HLV  Gas oil  1722.6 2.0 17.8 1742.4 

Tug Vessels  Gas oil  102.1 0.1 1.1 103.8 

Support Vessel Marine gas oil 706.9 0.2 8.5 715.6 

Total - 2531.6 2.3 27.3 2561.8 

A comparison between the estimated total CO2e emissions and the UK total is provided in Table B.4. Although the 

proposed works will result in a GHG emission, the total emissions will contribution a small percentage to the UK oil 

and gas and UK total emissions.  
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Table B.4 GHG emissions from oil and gas industry and UK total, and contribution from proposed decommissioning works  

Vessel  CO2e (tn) (2023) % contribution from Inde 18A works 

Upstream oil and gas industry1 12,900,000 0.01986% 

All UK emissions2 384,200,000 0.00067% 

Notes: 1. (DESNZ, 2024b) 2. (DESNZ, 2024b). 

B-3 Other emissions  
The 2024 UK Government Conversion Factors do not have conversion rates for NOx, SO2, CO or VOCs, as these 

are not the main GHGs that contribute to climate change, as covered by the Kyoto Protocol (DESNZ, 2024a).  

However, these emissions can still cause air quality impacts and, as such, have been calculated. Emission 

estimates for these have used the EEMS Atmospheric Emissions Calculations provided in Table B.5, using diesel 

(engine) as a proxy (EEMS, 2008). By multiplying the fuel use by the emission factor, the masses of each 

emission gas can be calculated. 

Table B.5 Emission factors used for emissions of NOx, SO2, CO and VOCs (EEMS, 2008) 

Proxy fuel  NOx SO2 CO VOC 

Diesel (Engine) 0.0594 0.004 0.0157 0.002 

The estimated emissions of NOx, SO2, CO or VOCs from the fuel usage are presented in Table B.6. Although the 

proposed decommissioning works will result in a short term and localised increase in emission from the proposed 

operation these are expected to disperse rapidly.  

Table B.6 Estimated NOx, SO2, CO or VOCs emissions from vessel fuel usage during decommissioning works  

Vessel  NOx (tn) SO2 (tn) CO (tn) VOC (tn) 

HLV  32.076 2.16 8.478 1.08 

Tug Vessels  1.9008 0.128 0.5024 0.064 

Support Vessel 13.0977 0.882 3.46185 0.441 

Total 47.0745 3.17 12.44225 1.585 

B-4 Conclusions  
PUK will take steps to reduce vessel time and fuel use as far as possible. The Inde 18A topside (approved in 

2021) and jackets, bridges and riser section decommissioning works have been combined which will reduce 

vessel use substantially. Preventive maintenance works will be carried out by PUK and its contractors to ensure 

machinery is operating as efficiently as possible, and MARPOL compliant fuel will be used.  

Given the above, the impact to the environment from atmospheric emissions have been scoped out from further 

assessment.  
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