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TABLE OF TERMS AND ABBREVIATIONS

Abbreviation Explanation

~ Approximately

3PLE 3 Layer Polyethylene

AIS Automatic identification system

Approaches Refer to pipelines as they come nearer to the risers on the installations

APE Alkylphenol ethoxylates

As Arsenic

AWV Accommodation work vessel

BAP Biodiversity Action Plan

BCs Background Concentrations

BEIS Department for Business, Energy and Industrial Strategy

Boulton BM Surface installation located in UKCS block 44/21a; uses PL1436 & PL1437

Boulton HM Subsea Installation located in UKCS block 44/22b and uses the same pipelines as
Watt QM; PL1924 & PL1927

CA Comparative Assessment (Report)

CCS Carbon Capture & Storage

Caister CM Surface installation located in UKCS block 44/23a; uses PL935 & PL936

Cd Cadmium

CDP1b Caister Decommissioning Programmes 1: Caister Pipelines

CDP2 Caister Decommissioning Programmes 2: CMS (excluding Murdoch and Caister)

CDP3 Caister Decommissioning Programmes 3: Murdoch

Chrysaor Chrysaor Production (UK) Limited

CMS Caister Murdoch System

CoP Cessation of Production

Cr Chromium

Crossing Pipeline crossing. A pipeline with a higher identification number crosses over the top
of a pipeline with a lower identification number. Typically pipeline crossings might be
protected with concrete mattresses and overlain with deposited rock.

CSPS Cavendish Subsea Pigging Skid (also known as Pigging Skid Southern Lobe, PSSL)

Cu Copper

Cut and lift The ‘cut and lift method of removing trenched and buried pipelines would involve
excavating the pipelines from within the seabed and thereafter cutting the pipeline
into recoverable and transportable lengths. The method is usually only viable for short
pipelines.

dB Decibels

DoB Depth of Burial

DOC The blue line on the burial profiles shows the profile of cover. The area between the
blue line and maroon line (DOL) shows the depth of sediment above the top of the
pipeline.

DOL Pipeline trench profile; depth of lowering to top of pipe.

DECC Department of Energy and Climate Change

Defra Department for Environment, Food and Rural Affairs

DNV Det Norske Veritas

DP Decommissioning Programme(s)

DP Direct Positioning

EA Environmental Appraisal

EIA Environmental Impact Assessment

EMS Environmental Management System

ENVID Environmental Impact Identification

EPS European Protected Species

ERL Effects Range Low

ESDV Emergency Shutdown Valve

EUNIS European Nature Information System

Exposure An exposure occurs when the ‘crown’ of a pipeline or umbilical can be seen. This
does not generally mean it is a hazard

FBE Fusion Bonded Epoxy
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Abbreviation
FCS

Explanation
Favourable Conservation Status

The FishSafe database contains a host of oil & gas structures, pipelines, and potential
fishing hazards. This includes information and changes as the data are reported for

FishSafe pipelines and cables, suspended wellheads pipeline spans, surface & subsurface
structures, safety zones and pipeline gates (www.FishSafe.eu)

GMG Global Marine Group

Hawksley EM Subsea Installation located in UKCS block 44/17a; uses PL1922 & PL1925

Hg Mercury

HLV Heavy Lift Vessel

HRA Habitats Regulations Assessment

HSE Health, Safety, Environment

HSE Health and Safety Executive

IAMMWG Inter-Agency Marine Mammal Working Group

ICES International Council for the Exploration of the Seas

ID Identity (as in tabulated feature)

“in Inch; 25.4 millimetres

Katy KT Surface installation located in UKCS block 44/19b; uses PL2894 & PL2895

Kelvin TM Surface installation located in UKCS block 44/18 & 44/23b; uses PL2430 & PLU2431

km kilometre

KP Kilometre Point, usually measured from point of origin, the start of the pipeline at the
pipeline flange. A negative KP means that the feature lies between the riser flange
and the start of the pipeline

KPI Key Performance Indicators

LAT Lowest Astronomical Tide

LDP1-LDP5 LOGGS Decommissioning Programmes 1-5

Leave in situ Leave in situ for pipelines would involve leaving trenched and buried pipelines in situ
and risk assessing any exposures and spans

Li Lithium

LOD Limit of Detection

LOGGS Lincolnshire Offshore Gas Gathering System

m metres

MAIB Marine Accident Investigation Branch

mm millimetre

MMO Marine Management Organisation

McAdam MM Subsea Installation located in UKCS block 44/17¢ and uses the same pipelines as
Hawksley EM; PL1922 & PL1925

MCZ Marine Conservation Zone

MeOH Methanol

MFE Mass Flow Excavator provides a method of clearing material from pipeline trenches

MLWM Mean Low Water Mark

MoD Ministry of Defence

MPA Marine Protected Area

MPE Ministry of Petroleum and Energy

Murdoch Installation

Comprises Murdoch MA, Murdoch MC and Murdoch MD that are all bridge linked,
located in UKCS Block 44/22a

Murdoch MA Murdoch Accommodation installation; comprises temporary refuges and helideck

Murdoch MC Murdoch Compression installation; comprises process facilities for separation and
compression as well as accommodation

Murdoch MD Murdoch Drilling Installation containing risers and wellheads; source and destination

for PL929 and PL930 respectively

Murdoch K.KM

Subsea Installation located in UKCS block 44/22a and uses PL1923 & PL1926

n/a Not Applicable

N,S,E.W North, South East & West

NFFO National Federation of Fishermen's Organisations
Ni Nickel

NIFPO Northern Ireland Fish Producers Organisation
NORM Naturally Occurring Radioactive Material

Environmental Appraisal for the Caister Murdoch System
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Abbreviation

Explanation

NRA Navigational Risk Assessment

NUI Normally Unattended Installation

OGA Oil and Gas Authority

OGUK Oil and Gas United Kingdom

OMR 17 Offshore Marine Conservation (Natural Habitats, &c.) Regulations 2017

OPRED Offshore Petroleum Regulator for Environment and Decommissioning

OSPAR Convention for the Protection of the Marine Environment of the North-East Atlantic
PAH Polycyclic Aromatic Hydrocarbon

Partial removal

The partial removal decommissioning option for pipelines would involve excavating
trenched and buried pipelines local to the exposed ends of the pipeline and thereafter
effecting removal of the section of pipeline using the ‘cut and lift method. Typically,
the excavated locations and cut pipeline ends in the seabed may need to be
remediated in some way, either by back-filling the excavated material or by depositing
rock

Pa Pascal

Pb Lead

PCB Polychlorinated biphenyl

Piggybacked Clamped or connected to another pipeline along part or all of its length

Pipeline Pipeline or umbilical pipeline

Pipeline end Pipeline to pipe spool connection; either a flanged or welded joint

PL Pipeline identification numbers

Platform Installation, typically comprising topsides and jacket

PMA Pigging Manifold Assembly

PSNL Pigging Skid Northern Lobe; used by PL1922 & PL1925, PL1923 & PL1926

PSSL Pigging Skid Southern Lobe, also known as the Cavendish Subsea Pigging Skid.
Used by PL1924 & PL1927, PL2430 & PLU2431

PTS Permanent threshold shift

Q1,Q2,03, 04 Quarter 1, Quarter 2, Quarter 3, or Quarter 4 of any given year
For the purposes of this document remediation can mean one of, or a combination of

Remediation the following: post-trenching, removal of exposures and spans, deposition of

additional rock

Reportable span

A reportable span is a significant span which meets set criteria (FishSafe criteria) of
height above the seabed and span length (10 m long x 0.8 m high)

Riser Pipe that connects the pipeline to the topsides’ pipework

ROV Remotely Operated Vehicle

SAC Special Area of Conservation

SCANS-II Small Cetaceans in European Atlantic Waters and the North Sea lll

Scour Natural degradation of seabed in one area and its aggradation in another caused by
local flow of seawater

SEI Significant Environmental Impact

SFF Scottish Fishermen’s Federation

SNS Southern North Sea

SOslI Seabird Oil Sensitivity Index

SPA Special Protection Area

Span Sometimes referred to as a ‘free-span’. Similar to an exposure except that the whole
of the section of pipeline is visible above the seabed rather than just part of it. Once
the height and length dimensions meet or exceed certain criteria the span becomes
a reportable span

SSS Side-Scan Sonar

STA Subsea Tee Assembly

Te Tonne(s)

Tee Pipeline junction, usually includes a valve assembly as well as a protection structure

Template Protection structure that typically contains wellheads, pipe manifolds, valves, and
pipework

TGT Theddlethorpe Gas Terminal (WGS84 Degrees: 53.362438° N .237783° E)

THC Total Hydrocarbon Concentration

TESW Trans-Frontier Shipment of Waste

Environmental Appraisal for the Caister Murdoch System Page 8
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Abbreviation

Explanation

TOC Total Organic Carbon

TOM Total Organic Matter

Hg Microgram

UHB Upheaval buckling

UK United Kingdom

UKCS United Kingdom Continental Shelf

UKHO UK Hydrographic Office

UKOOA UK Offshore Operators Association
Flexible pipeline manufactured of various materials including steel and plastics

Umbilical typically us_ed to send_ electrical power, comr_n_unica_tion_ sigr_lal_s, chemicals and
hydraulic fluid to a manifold or wellhead. An umbilical pipeline will include cables and
tubes that are covered with an outer sheath to protect them from damage

V Vanadium

VDP1 Viking Decommissioning Programme 1

VDP2 Viking Decommissioning Programme 2

VDP3 Viking Decommissioning Programme 3

WGS84 World Geodetic System 84 is the reference coordinate system used by the Global
Positioning System

WHPS Wellhead Protection Structure

Zn Zinc
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CHRYSAOR

1 Executive Summary

1.1 Introduction and background

Chrysaor Production (U.K.) Limited (Chrysaor) operates three main gas areas in the Southern North Sea
(SNS); Viking, the Lincolnshire Offshore Gas Gathering System (LOGGS) and the Caister Murdoch System

(CMS; Figure 1.1.1).

Chrysaor Production (U.K.) Limited is a wholly owned subsidiary of Chrysaor Exploration and Production
Limited, the parent company of which is Harbour Energy Plc. Chrysaor Production (U.K) Limited for simplicity

is referred to as Chrysaor in this document.

The CMS area is made up of the following eight platforms: Caister CM; Murdoch MC, MD and MA; Boulton
BM; Munro MH; Kelvin TM, and Katy KT and associated seabed infrastructure. The Murdoch Hub is located
in United Kingdom Continental Shelf (UKCS) block 44/22a and comprises three bridge-linked platforms MA,

MC, and MD.
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The Caister CM platform is part of a separate Decommissioning Programme (DP) (CDP1a) which has already
been accepted by the regulator, along with its own EA; therefore, Caister CM is not within scope of this EA.
Boulton BM, Munro MH, Kelvin TM and Katy KT are normally unmanned installations (NUIs). The subsea
wells that are tied back to Murdoch include Murdoch K (KM) (44/22a), McAdam (MM) (44/17c), Hawksley (EM)
(44/17a), Boulton H (HM) (44/22b) and Watt (QM) (44/22b).

This executive summary outlines the findings of the Environmental Appraisal (EA) conducted by Chrysaor in
support of the proposed CMS decommissioning programme for the latter phases of the CMS decommissioning
which will be supported by three decommissioning programmes, termed CDP1b, CDP2, and CDP3. A
summary of the CMS infrastructure to be decommissioned within the context of this EA is given in Table 1.2.1.

1.2 Regulatory context

The Petroleum Act 1998 (as amended by the Energy Act 2008) governs the decommissioning of offshore oil
and gas infrastructure, including pipelines, on the UKCS. The responsibility for ensuring compliance with the
Petroleum Act 1998 rests with Department of Business, Energy and Industrial Strategy (BEIS), formerly the
Department for Energy and Climate Change (DECC) and is managed through its regulatory body the Offshore
Petroleum Regulator for Environment and Decommissioning (OPRED). OPRED is also the Competent
Authority on decommissioning in the UK for OSPAR purposes and relevant legislation. The Petroleum Act
requires the operator of an offshore installation or pipeline to submit a draft Decommissioning Programme for
statutory and public consultation, and to obtain approval of the DP from the OPRED, part of BEIS, before
initiating decommissioning work. The DP outlines in detail the infrastructure being decommissioned and the
method by which the decommissioning will take place. Well decommissioning is determined under a different
process to the DP, called the Well Operations Notification System.

Formal Environmental Impact Assessment (EIA) to support the DP is not explicitly required under existing UK
legislation. However, the primary guidance for offshore decommissioning that was updated and published by
OPRED in 2018 [2], detailed the need for an EA to be submitted in support of the DP. The guidance recognised
that environmental deliverables to support DPs were overly lengthy and did not focus in on the key issues,
and now describes a more proportionate EA process that culminates in a streamlined Environmental Appraisal
Report which focuses on screening out of non-significant impacts and presents a detailed assessment of
potentially significant impacts.

In terms of activities in the SNS, The East Inshore and East Offshore Marine Plans have been developed by
the Department for Environment, Food and Rural Affairs (Defra) to help ensure sustainable development of
the marine area. Although the Plans do not specifically address decommissioning of oil and gas, they do note
the challenges that such activities can introduce. Chrysaor present this EA in alignment with the broader aims
of the Plans.

Environmental Appraisal for the Caister Murdoch System Page 11
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Table 1.2.1: CMS infrastructure to be decommissioned

Surface installations

Boulton BM, Katy KT, Kelvin TM, Munro MH, Murdoch MA, Murdoch MC, Murdoch MD

Subsea installations
Boulton HM, Hawksley EM, McAdam MM, Murdoch K.KM, Watt QM

Subsea structures

Katy Tee Protection Structure, Kelvin/Murdoch Pigging Skid, Kelvin PMA, Kelvin STA, McAdam Tee,
Pigging Skid Northern Lobe (PSNL), Pigging Skid Southern Lobe (PSSL)
Pipelines and umbilicals

Pipeline ID Description Diameter Length (km)
PL935 Gas Export Pipeline 16in 11.188
PL936 MeOH import pipeline 3in 10.692
PL1311t Riser for PL1436 at Murdoch MD 10in 0.075
PL13122 Riser for PL1437 at Murdoch MD 3in 0.072
PL1436 Gas pipeline 10in 11.56
PL1437 MeOH pipeline 3in 11.56
PL1922 Gas pipeline 10/12in 21.62
PL1925 MeOH pipeline 3in 21.53
PL1923 Gas pipeline 10in 5.25
PL1926 MeOH pipeline 3in 5.25
PL1924 Gas pipeline 10in 16.76
PL1927 MeOH pipeline 3in 16.85
PL2109 Gas pipeline 10in 5.08
PL2110 MeOH pipeline 3in 5.08
PL2430 Gas pipeline 12 in 12.67
PLU2431 MeOH pipeline 3in 12.67
PL2894 Gas pipeline 10in 14.19
PL2895 MeOH pipeline 2in 14.19
PLU4685 Umbilical 108.5 mm 13.00
PLU4686 Umbilical 108.5 mm 9.20
PLU4888 Umbilical 82 mm 8.60
PLU4889 Umbilical 96 mm 8.71
PLU4890 Umbilical 82 mm 5.86

Pipeline ID Description Diameter (inches) ‘ Length (km)
PL929 Gas Export Pipeline 26 in 179.64
PL930 Methanol Import Pipeline 4in 179.58

Stabilisation and protection features
A total of 749 mattresses to be removed (from an estimated 917) within the CMS (various types and sizes)

1 The PL1311 is the riser end section of the PL1436 at the Murdoch MD platform. While this riser has been itemised here
and in CDP2, it has been assessed as part of the overall jacket removal therefore is not considered independently.
2 The PL1312 is the riser end section of the PL1437 at the Murdoch MD platform. While this riser has been itemised here
and in CDP2, it has been assessed as part of the overall jacket removal therefore is not considered independently.
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1.3 Schedule

The precise timing of the decommissioning activities is not yet confirmed and will be subject to market availability of cost-effective removal services and contractual
agreements. The high-level Gantt charts featured in Figure 1.3.1, Figure 1.3.2 and Figure 1.3.3 provides the overall schedule for the programme of decommissioning
activities for the CMS according to each DP (CDP1b, CDP2 and CDP3).

Figure 1.3.1: Schedule of the CMS decommissioning (CDP1b)

2021 _ 20_22 _ 2023 _ 2024 _ _ 20_25 _ 2026 _ 20_27+
Q1:Q2:Q3 Q4 Q1:Q2 Q304 Q1.Q2:Q3:Q4 Q1:Q2:Q3:Q4 Q1:Q2.Q3:Q4 Q1. Q2:Q3:Q4 Q1:Q2 Q3 Q4

CDP1b - Activity/Milestone

Detailed engineering & proj. management
Pipeline flushing (complete, 2016)
Pipeline decommissioning (Caister 500m zone)*

Pipeline decommissioning (Murdoch 500m zone)*

Onshore dis posal

P . 2
Post-decommissioning surveys & debris clearance

Close out report™*

Future pipeline surveys, (if required)

Notes / Key

Earliest potential activity | |

Activity window to allow commercial flexibility associated with decommissioning activities -

1. The pipelines were disconnected at Caister CM before the platform and its template were removed in May-June 2020; The pipelines are to be disconnected from Murdoch MD in 2021;
2. Post decommissioning survey at Murdoch will likely be completed as part of a wider campaign with CDP3 scope;

3. The close out report will be prepared on completion of offshore activities. It will contain results of environmental suveys, debris survey (identification/removal) and clear seabed
verification survey;

4. The close out report will explain the strategy based on risk assessments and results of post decommissioning surveys.
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Figure 1.3.2: Schedule of the CMS decommissioning (CDP2)

2021 2022 2023 2024 2025 2026 2027 2028 2029+
Q1:Q2:Q3'Q4 Q1:Q2:Q3 04 Q1:02:Q3:Q4 Q1'Q2:Q3 Q4 Q1. Q2'Q3'Q4 Q1 Q2 Q3'Q4 Q1'Q2 Q3 Q4 Q1 Q2'Q3 Q4 Q1 Q2'Q3 Q4

CDP2 - Activity/Milestone

Detailed engineering & proj. management
Well decommissioningl’2

Pipeline flushing (complete, 2019)
Surface Installation removal (BM, KT, MH, TM)3

Subsea installation removal (EM, HM, MM, QM, K.KM)4

Pipeline structures removal (7x)5

. . . . . B
Pipeline decommissioning

Onshore disposal

Post-decommissioning surveys & debris clearance
Close out report7’8

Future pipeline surveys, (if required)

Notes / Key

Earliest potential activity |:|

Activity window to allow commercial flexibility associated with decommissioning activities -

1. Well decommissioning. Hawksley EM & Watt QM complete. McAdam MM wells partly decommissioned (AB2) in 2019; Boulton HM wells to be partly decommissioned (AB2) in 2021; Murdoch K.KM
wells to be partially decommissioned (AB2) in 2022. The decommissioning of the MM, HM and K.KM wells will be completed when the well conductors are removed during the same campaign as
removal of the respective subsea installations. The dates quoted here are the earliest dates

Decommissioning of the surface installation wells is schedules for 2022-2023; the conductors may need to be removed along as part of the removal campaign for the installations;

The surface installations include Boulton BM, Katy KT, Munro MH, Kelvin TM;

The subsea installations include Bouton HM, Hawksley EM, McAdam MM, Murdoch K.KM, Watt QM;

The pipeline structures include Katy Tee, Kelvin-Murdoch Subsea Pigging Skid, Kelvin Pigging Manifold Assembly, Kelvin Subsea Tee Assembly, McAdam Tee, Pigging Skid Northern Lobe, Pigging Skid
Southern Lobe;

The pipelines are already disconnected from the surface satellite installations;

The close out report will be prepared on completion of offshore activities. It will contain results of environmental surveys, debris survey (identification/removal) and clear seabed verification survey;
The close out report will explain the strategy based on risk assessments and results of post decommissioning surveys.

vk wnN

Environmental Appraisal for the Caister Murdoch System Page 14



Caister Murdoch System Decommissioning

Figure 1.3.3: Schedule of the CMS decommissioning (CDP3)

2021 2022 2023 2024 2025 2026 2027 2028 2029+
Q1 Q203 Q4 Q1 Q02Q304Q1Q2030Q40Q1 02030401 Q20Q0304Q1Q203Q4Q102Q3 Q4 Q1 Q2 Q3 04 Q1'Q2 Q3 Q4

CDP3 - Activity/Milestone

Detailed engineering & proj. management

.. .1
Well decommissioning

Pipeline flushing (complete, 2019)
Pipeline disconnection, decommissioning2
Surface Installation removal (MA, MC & MD)

Onshore disposal

.. . . 3
Post-decommissioning surveys & debris clearance
45
Close out report

Future pipeline surveys, (if required)

Notes / Key

Earliest potential activity |:|

Activity window to allow commercial flexibility associated with decommissioning activities -

1. The wells have already been partially decommissioned (AB2). The intention is that the conductors are removed in the same campaign as removal of the MD installation;

2. The pipelines will be disconnected from Murdoch MA and Murdoch MD earliest in 2021 but prior to removal of the installations; pipeline decommissioning may be carried out as part of a wider subsea
decommissioning campaign associated with CDP2;

3. Post decommissioning debris clearance within Murdoch 500m zone will be timed to coincide with execution of the scope of work associated with CDP2;

4. The close out report will be prepared on completion of offshore activities. It will contain results of environmental suveys, debris survey (identification/removal) and clear seabed verification survey;

5. The close out report will explain the strategy based on risk assessments and results of post decommissioning surveys.
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1.4 Selected decommissioning options

Options to re-use the CMS installations in situ for future hydrocarbon developments have been considered,
but to date none have yielded a viable commercial opportunity. This has primarily been due to limited
remaining hydrocarbon reserves and design life of the infrastructure. However, the PL929 export pipeline has
been preserved should an opportunity for re-use present itself in the future.

As per the guidance, all surface and subsea structures will be fully removed.

The decommissioning methods for the associated flushed and cleaned pipeline infrastructure were assessed
against each other in a Comparative Assessment (CA) which looked at a number of full removal, partial
removal and decommission in situ options. The mattresses within the CMS were also taken through a CA
process. To facilitate the CA, the pipeline portfolio was split into groups of lines with similar characteristics.
The emerging recommendation for each group was as follows:

Group 1: PL929, PL930, PL935 and PL936

The recommendation from the CA is to decommission the Group 1 pipelines in situ, without remediation along
the length. Surface laid and end sections of pipeline, pipeline spools and the associated overlying mattresses
will be removed, and the cut ends will be remediated as appropriate. The CA evaluates the fate of the trunkline
should re-use of the infrastructure be deemed unviable.

Group 2: PL1436 & PL1437, PL1922 & PL1925, PL1923 & PL1926, PL1924 & PL1927, PL2109 & PL2110,
PL2430 & PLU2431, and PL2894 & PL2895

The recommendation from the CA is to decommission most of the Group 2 pipelines in situ, without
remediation along the length. Surface laid and end sections of pipeline, pipeline spools and the associated
overlying mattresses will be removed, and the cut ends will be remediated as appropriate. The PL2109 and
PL2110 are the exception, having been selected for partial removal. As the first 1.5 km of these pipelines have
been prone to exposures, these initial sections will be removed.

Group 3: PLU4686 & PLU4685, PLU4889 & PLU4888 and PLU4890

The recommendation from the CA is to decommission most of the Group 3 pipelines in situ, without
remediation along the length. Surface laid and end sections of pipeline, pipeline spools and the associated
overlying mattresses will be removed, and the cut ends will be remediated as appropriate. The single PLU4685
will be partially removed through cut and lift to remove a short exposed length.

The CA also addressed the mattresses within the CMS. The recommendation of the CA was to recover 749
of the mattresses within the CMS, out of a total 917 as a number are associated with third-party
infrastructure/crossings. There are an estimated 3,500 grout bags within the CMS area; the intention is for all
visible grout bags to be fully removed.

1.5 Environmental and societal sensitivities

The key environmental and societal sensitivities in the project area are summarised in Table 1.5.1.

Table 1.5.1: Environmental and Societal Sensitivities

Conservation Interests and Sites

Only two ocean quahog Arctica islandica individuals were observed across two separate survey areas and
years. At one single survey location, faunal burrows were observed at a density which could be indicative
of the OSPAR listed habitat ‘seapens and burrowing megafauna community’; however, the burrows cannot
be confidently attributed to any of the ‘megafauna’ species associated with the habitat.

21 individuals of Sabellaria spinulosa, the Ross worm and reef building polychaete, were identified in one
sample taken at the Murdoch Hub. A 968 m stretch of S. spinulosa reef was identified in 2006 along the
PL929/PL930 close to shore, and three smaller patches (€2 m long) were observed along the PL935/PL936
within the main CMS area.

Cod Gadus morhua are an OSPAR listed species and use the project area as a nursery and for spawning.

The CMS is partly located within the Dogger Bank Special Area of Conservation (SAC) and the Southern
North Sea SAC, which are protected for sandbank features and harbour porpoise respectively. The
associated PL929 and PL930 to shore intersect a further three protected sites: Inner Dowsing and Race
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Bank SAC (protected for sandbanks and reefs); Greater Wash Special Protection Area (SPA) and Humber
Estuary SPA (both of which are designated for a number of bird species).

Conservation Species

Harbour porpoise, minke whale, white-beaked dolphin, and long-finned pilot whale have all been observed
within the vicinity of the project. For all species but harbour porpoise, they are found in relatively low
numbers in the CMS or have low abundance estimates. Harbour porpoise are common in the SNS and
frequent the area throughout much of the year. They are thought to be found in the area at a density of
0.888 animals/km? which is relatively high compared to other areas of the North Sea. All of the cetacean
species are both European Protected Species (EPS) and are covered by the UK Biodiversity Action Plan
(UK BAP).

Both grey and harbour seal densities are relatively low offshore in the CMS area. However, where the
PL929 and PL930 arrive at the shore seal density is much higher, particularly for grey seals. Grey seals
use the Humber Estuary SAC in autumn to form large breeding colonies. Comparatively, harbour seals use
the Wash and North Norfolk Coast SAC (~27 km south of the TGT) for breeding and hauling-out. Both
pinniped species are Annex Il listed.

Benthic Environment

The CMS is located in an area of sandy seabed consistent with the environment of the Dogger Bank. The
seabed at the CMS is predominantly a mix of EUNIS A5.23 or A5.24: Infralittoral fine sand or Infralittoral
muddy sand and A5.25 or A5.26: Circalittoral fine sand or Circalittoral muddy sand. The seabed sediments
remain relatively consistent along the pipelines to shore.

Total Hydrocarbon (THC) concentrations were below the Significant Environmental Impact (SEI) threshold
across the CMS, and there is no evidence of drilling related hydrocarbon contamination. Reported Polycyclic
Aromatic Hydrocarbon (PAH) concentrations were in line with levels typical of the wider SNS.
Polychlorinated biphenyl (PCB) levels were below Limit of Detection (LOD). All detectable concentrations
of heavy metals were above their respective OSPAR (2005) Background Concentrations (BCs). However,
this is to be expected due to the heavily industrialised nature of the SNS.

Spatangoida (juveniles; the order of heart urchins) and Spipohanes bombyx, a polychaete, featured across
the CMS. Juvenile Spatangoida dominated the benthos by number at almost every location however, when
assessing the adult-only populations, the dominant taxa were more variable. Generally, Annelida
(Polychaeta) were the dominant group, with the exception of the species at Katy KT, where Mollusca were
the dominant group.

Fish

The CMS is located within an area of high intensity spawning for plaice and sandeel. The following species
are also known to use the area for spawning: cod, herring, mackerel, Nephrops, sole, sprat, and whiting.
Additionally, the following species use the area as nursery grounds: anglerfish, blue whiting, cod, European
hake, herring, ling, mackerel, Nephrops, sandeel, spurdog, sprat, and tope shark. Whiting use the area as
a high intensity nursery.

The probability of juvenile fish aggregations occurring is the CMS is low for: plaice, sole, hake, anglerfish,
blue whiting, Norway pout, mackerel, haddock, and cod. The probability of juvenile herring, horse mackerel,
sprat, and whiting being present in the CMS area is low-moderate.

Seabirds

The following species are present in the CMS area across the majority of the year: northern fulmar, northern
gannet, great black-backed gull, black-headed gull, common gull, herring gull, Atlantic puffin, black-legged
kittiwake, common guillemot, razorbill, little auk, and lesser black-backed gull.

Seabird sensitivity to oil (according to the Seabird Oil Sensitivity Index) is low throughout the year and
highest in July and between November and January (Blocks 44/21, 44/22, 44/23, 44/17, 44/18, 44/19).
Sensitivity is variable along the pipelines to shore but on average, is higher than offshore at the CMS. Block
48/2, approximately half-way along the PL929 and PL930, is high, very high, or extremely high every month
of the year. In the Blocks nearest to the coast (47/17, 47/18) sensitivity is highest between October and
December, and in March.

Commercial Fishing

The CMS area is located in International Council for the Exploration of the Seas (ICES) statistical rectangle
37F2. The associated PL929 and PL930 pass through rectangles 37F1, 36F1, 36F0, and 35F0. Fisheries
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landings vary throughout the project area. At the CMS area in 2019, catch was mostly demersal and was
relatively low compared to other rectangles. Closer to shore shellfish make up the majority of landings the
value of which was very high; in rectangles 36F1, 36F0 and 35F0 closest to shore the value of catch was
>£1,000,000 every year from 2015 onwards.

Commercial fishing effort was also highest in rectangle 36F0 (2,344 days in 2019). This effort is consistently
high across all months excluding January, February, November and December when effort is moderate.
Effort is much lower around the CMS (rectangle 37F2). Fishing effort in other rectangles is comparatively
low (<100 days per month).

The CMS is located in a mature area of the SNS with extensive oil and gas development. There are ten oil
and gas surface structures within 50 km of the project, the closest being 20.1 km away. Shipping in the
project area is variable; closest to shore Blocks 47/18, 47/19, 47/20, 47/15, experience very high shipping
activity, due to their proximity to the Humber Estuary. In the CMS area shipping is moderate (in Blocks
44/22 and 44/23) to high (Blocks 44/17, 44/18 and 44/19).

Two telecom cables come within 1 km of the Murdoch platform (TAMPNET Norsea Com 1 and MCCS). The
PL929 and PL930 do not cross any third-party telecom cables. However, as there is much renewable energy
activity in the area, the pipelines to shore do cross the Hornsea 1 active export cable. Furthermore, the
PL929 and PL930 pass through the Hornsea 2 area for ~25 km, and through the Triton Knoll windfarm area
which is currently under construction. The Race Bank windfarm (and proposed extension), and the Lincs
windfarm are also both located within 15 km of the PL929/PL930.

Blocks 47/18, 47/19, 47/20, 47/15, 43/29, 43/30, and 44/26 are of concern to the Ministry of Defence (MoD)
as they lie within training ranges. Additionally, Block 47/17, in which the PL929 and PL930 terminate at the
shore, has been excluded from consideration of granting development licenses at the request of the MoD.

There are seven non-dangerous wrecks within 20 km of Murdoch. There is a single dangerous wreck 18 km
from Murdoch. There are no designated historical wrecks recorded in the area.

1.6 Impact assessment

This EA Report has been prepared in line with the OPRED Decommissioning Guidelines and with Decom
North Sea’'s EA Guidelines for Offshore Oil and Gas Decommissioning. The OPRED Decommissioning
Guidance states that an EA in support of a DP should be focused on the key issues related to the specific
activities proposed; and that the impact assessment write-up should be proportionate to the scale of the project
and to the environmental sensitivities of the project area.

The EA has been informed by several different processes, including the identification of potential
environmental issues through project engineer and marine environmental specialist review in an
Environmental Identification (ENVID) screening workshop and consultation with key stakeholders.

The impact assessment screening identified ten potential impact areas based on the proposed CMS
decommissioning activities:

e Atmospheric emissions;

e Seabed disturbance;

¢ Physical presence of infrastructure decommissioned in situ;
o Physical presence of vessels in relation to other sea users;
e Underwater noise;

e Discharges to sea;

e Resource use;

e Waste;

e Disturbance to nesting seabird; and,

e Accidental events
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Of these, the following three were screened in and taken forward for assessment based on the potential
severity and/or likelihood of their respective environmental impact: seabed disturbance; physical presence of
infrastructure decommissioned in situ; disturbance to nesting seabirds; and underwater noise.

Disturbance to seabed was investigated further for potential impacts due to the nature of the proposed
activities and the location of the CMS within the Dogger Bank SAC, designated for seabed features.

The removal of structures associated with the CMS and the disturbance these processes generate is expected
to temporarily impact an area of 0.0926 km?. Permanent disturbance due to rock placement will affect
approximately 0.0026 km?. Overall, these areas are small in the context of the wider SNS and compared to
the area of the Dogger Bank SAC; 0.0006% of the Dogger Bank SAC is expected to be affected due to the
decommissioning. Taxa known to inhabit the CMS area are likely to be able to tolerate secondary disturbance
and the community will be able to recover and recolonise any areas disturbed, or any newly added substrate.
Overall, when considering the spatial and temporal scale of the disturbance, and accounting for the following
mitigation measures, the impact of the decommissioning on the seabed was considered not significant.

e Cutting and lifting operations will be controlled by a remotely operated vehicle (ROV) to ensure
accurate placement of cutting and lifting equipment and minimise any impact on seabed sediment;

e The requirements for further excavation will be assessed on a case-by-case basis and will be
minimised to provide access only where necessary. Internal cutting will be used preferentially where
access is available;

e Heavy lift vessels are most likely to be equipped with dynamic positioning (DP) rather than relying on
anchors to remain in position which interact with the seabed.

e The rock mass will be carefully placed over the designated areas of the pipelines and seabed by the
use of an ROV. This will control the profile of the rock covering and accurate placement of rock over
the pipeline and on the seabed to ensure rock is only placed within the planned footprint with minimal
spread over adjacent sediment, minimising seabed disturbance;

e The in situ decommissioning of the existing rock stabilisation will prevent the need for additional rock
placement as support on pipelines to be decommissioned in situ;

e The profile of the rock-placement over the pipeline ends will allow fishing nets to trawl over the rock
unobstructed. Suitably graded rock will be used to minimise the risk of snagging fishing gear;

e Survey data collected in the area will be reviewed for potential sensitive seabed habitats prior to the
commencement of operations; and

e Post decommissioning debris clearance, surveys and monitoring shall be carried out using non-
intrusive methodologies such as side scan sonar, using ROVs etc.

Physical presence of infrastructure decommissioned in situ was investigated as a potential impact on
commercial fisheries. Of key importance was understanding the utilisation of the CMS areas for commercial
fisheries purposes and the risk that infrastructure decommissioned in situ may pose as a gear snagging risk.
Also addressed was the potential for seabed depressions (either existing or which may be generated through
the decommissioning) to present a snag risk.

The presence of trawling within the vicinity of the CMS pipelines is mostly concentrated to a few pipelines
within the CMS and does not coincide with any known areas of exposure. The CA outcome has determined
certain pipelines should be partially removed in order to minimise the snag risk their exposures present. There
are only two reportable spans associated with the PL929/PL930 trunkline. These areas do not coincide with
areas of high intensity trawling activity. Furthermore, due to the nature of the highly mobile sediments of the
SNS, it is likely that seabed depressions will be naturally back-filled over time. Owing to the improbability of a
shagging event occurring, and in consideration with the following mitigation measures, it has been concluded
that the impact of the physical presence of infrastructure decommissioned in situ on commercial fisheries is
not significant.

e The CMS subsea infrastructure is currently shown on Admiralty Charts and the FishSafe system.
Once decommissioning activities are complete, updated information on the CMS subsea area (i.e.
which infrastructure remains in situ and which has been removed) will be made available to allow the
Admiralty Charts and the FishSafe system to be updated,;

e The pipelines will be decommissioned in situ;
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e Any exposed/cut pipeline/umbilical ends will undergo remediation, as appropriate, to ensure they are
overtrawlable to fishing gear. Remediation may entail rock placement or burial of ends using sediment;

e Evaluation of post-decommissioning surveys will identify the requirement for remediation of
depressions generated through dredging around piles, although metocean conditions are likely to be
sufficient to naturally backfill any such depressions;

e Any objects dropped during decommissioning activities or any existing debris identified will be
removed from the seabed where appropriate;

e An appropriate vessel will be engaged to carry out survey work within the 500 m safety exclusion
zones to evaluate any potential snagging risks. Decommissioning activities will be considered to be
complete subject to certification of seabed clearance and acceptance of the Decommissioning Close-
out Report by OPRED. The existing 500 m safety exclusion zones will then be removed; and

e Chrysaor recognises its commitment to monitor any infrastructure decommissioned in situ and
therefore intends to set up arrangements to undertake post-decommissioning monitoring on behalf of
the Licence Owners. The frequency of the monitoring will be agreed with OPRED and future
monitoring will be determined through a risk-based approach based on the findings from each
subsequent survey. A monitoring strategy will be proposed in the decommissioning close out report.
During the period over which monitoring is required, the status of the infrastructure decommissioned
in situ would be reviewed and any necessary remedial action undertaken to ensure it does not pose
a risk to other sea users.

Underwater noise was assessed specifically owing to the presence of much of the CMS within the Southern
North Sea SAC, designated for harbour porpoise. Of particular interest was the potential for noise generation
due to cutting activities and vessel presence within the SAC, and any consequent injury or disturbance to
marine mammals in the area.

Noise emissions generated by the decommissioning are expected to be sufficiently low that injury will not
occur from any of the activities. With regards to disturbance, potential zones of avoidance around vessels or
cutting activities are not predicted to extend beyond approximately 100 m. On this basis that the impact will
be transitory, highly localised and largely undetectable against natural variation, the impact of underwater
noise on marine mammals is considered not significant.

On the basis of the expected noise emissions, there is no requirement to adopt additional mitigation to limited
potential for impact. However, there are control measures built into the project that will ensure noise emissions
are not greater than would be required to execute the decommissioning activities. For example, machinery
and equipment will be well-maintained and the number of vessels will be minimised as far as possible.

Disturbance to nesting seabirds was scoped in owing to the presence of seabird nests on two of the CMS
platforms. Legislative expectations and requirements determine the protection of wild birds, their eggs and
nests in the offshore marine area, including offshore marine installations. Future surveys are proposed by
Chrysaor and will be conducted prior to the commencement of decommissioning activities early in the breeding
season (during Q2), the results of which will indicate bird presence/absence thereby informing subsequent
mitigations and discussions with OPRED. Chrysaor will, in their bird management strategy, outline any
proposed methods of deterrence. Disturbance of nesting seabirds is only anticipated if the aforementioned
deterrence methods should fail. The overall impact of decommissioning activities on nesting seabirds is
currently considered not significant and should this outcome change in the wake of future survey effort, this
will be communicated to OPRED.

1.7 Conclusion

This EA has considered the relevant Marine Plans, adopted by the UK Government to help ensure sustainable
development of the marine area. Chrysaor consider that the proposed decommissioning activities are in
alignment with its objectives and policies.

Having reviewed the project activities within the wider regional context and taking into consideration the
mitigation measures to limit any potential impacts, the findings of this EA conclude that the activities do not
pose any significant threat to environmental or societal receptors within the UKCS.
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2 Introduction

2.1 Background

Chrysaor Production (U.K.) Limited operates three main gas areas in the Southern North Sea (SNS); Viking,
the Lincolnshire Offshore Gas Gathering System (LOGGS) and the Caister Murdoch System (CMS). Chrysaor
is making progress through a ten-year decommissioning project covering these facilities, an ongoing project
which began with well decommissioning activities in 2014.

Chrysaor Production (U.K.) Limited is a wholly owned subsidiary of Chrysaor Exploration and Production
Limited, the parent company of which is Harbour Energy Plc. Chrysaor Production (U.K) Limited for simplicity
is referred to as Chrysaor in this document.

2.2 Overview of the Caister Murdoch System

The Caister Murdoch System is located in the SNS in Quadrant 44 of the United Kingdom Continental Shelf
(UKCS). The CMS area is made up of the following eight platforms: Caister CM; Murdoch MC, MD and MA;
Boulton BM; Munro MH; Kelvin TM, and Katy KT. The Murdoch Hub is located in UKCS block 44/22a and
comprises three bridge-linked platforms MA, MC, and MD. MA accommodated personnel during operations,
with MA and MD providing electrohydraulic power for the umbilicals. Murdoch MD received gas and exported
it to Theddlethorpe Gas Terminal (TGT) via the 26” trunk gas pipeline PL929. Methanol was exported to the
CMS via PL930, the 4” methanol pipeline originating from TGT which ties into Murdoch MD and was distributed
to the various satellites. MD was built and installed in 1993, MC was built and installed in 1996 and MA was
built and installed in 2002. Initial production was achieved 1993 with fields being added up until 2013.
Production ceased in 2018. The location of the CMS infrastructure is shown in Figure 2.3.1.

The Caister CM platform is part of a separate DP [1] which has already been accepted by the regulator, along
with its own EA, therefore, Caister CM is not within the scope of this EA. However, the pipelines associated
with this installation are covered herein. Boulton BM, Munro MH, Kelvin TM and Katy KT are normally
unmanned installations (NUIs). The subsea wells that are tied back to Murdoch include Murdoch K (KM)
(44/22a), McAdam (MM) (44/17c), Hawksley (EM) (44/17a), Boulton H (HM) (44/22b) and Watt (QM) (44/22b).
Collectively this is known as the Caister Murdoch System.

Pipelines from other installations (e.g. Cavendish RM, Hunter HK, Rita RH, Ketch KA, and Schooner SA) are
also tied into Murdoch, but these are subject to other Decommissioning Programmes (DPs) and are therefore
out of scope.

Figure 2.3.2 is a schematic overview of the CMS area. Items in green are under operatorship of Chrysaor,
those in red are third party infrastructure. As of July 2021, the four NUIs (Boulton BM, Munro MH, Kelvin TM
and Katy KT) are in warm suspension awaiting well and topside decommissioning. The three platforms forming
the Murdoch Hub achieved cold suspension in 2020. The term ‘cold suspension' indicates that the facilities
are hydrocarbon free (topsides depressurised, freed of residual hydrocarbons and pipelines flooded) and the
wells have been permanently isolated from hydrocarbon bearing reservoir/s. 'Warm suspension' indicates that
the platform has suspended production operations but is still exposed to hydrocarbons either from topsides
facilities or from both the topsides facilities and unplugged wells.

2.3 Learning from previous Southern North Sea decommissioning

The CMS decommissioning activities are the third major set of decommissioning works within Chrysaor’s wider
decommissioning plans for the SNS. The activities proposed herein, and the assessment that has been
undertaken, have incorporated learnings from Chrysaor's other SNS decommissioning activities and from
wider decommissioning activities in the North Sea. Following initial decommissioning activities approved under
VDP1, VDP2, VDP3 and LDP1-LDP5, Chrysaor has conducted further design work, including efficient
management of rock remediation and placement of the accommodation work vessel (AWV) on the basis of
review of the site-specific survey data, which minimises the need for additional stabilisation material at these
locations. This has significantly reduced the quantity of rock required for stabilisation of the AWV, and therefore
the potential environmental impact. A number of SNS decommissioning campaigns are currently under way
and, once they conclude, Chrysaor will endeavour to incorporate any lessons learned into future activities.
Chrysaor will continue to investigate the possibility of streamlining operations to further reduce potential
environmental impact as planning for the decommissioning activities progresses.
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Figure 2.3.1: Location of the CMS infrastructure in the SNS
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Figure 2.3.2: Schematic of the CMS area

2.4 Regulatory context

The Petroleum Act 1998 (as amended by the Energy Act 2008) governs the decommissioning of offshore oil
and gas infrastructure, including pipelines, on the United Kingdom Continental Shelf (UKCS). The
responsibility for ensuring compliance with the Petroleum Act 1998 rests with Department of Business, Energy
and Industrial Strategy (BEIS), formerly the Department for Energy and Climate Change (DECC) and is
managed through its regulatory body the Offshore Petroleum Regulator for Environment and
Decommissioning (OPRED). OPRED is also the Competent Authority on decommissioning in the UK for
OSPAR purposes and relevant legislation. The Petroleum Act requires the operator of an offshore installation
or pipeline to submit a draft Decommissioning Programme for statutory and public consultation, and to obtain
approval of the Decommissioning Programme from the Secretary of State, deferring to OPRED, part of BEIS,
before initiating decommissioning work. The Decommissioning Programme outlines in detail the infrastructure
being decommissioned and the method by which the decommissioning will take place. Well decommissioning
is determined under a different process to the Decommissioning Programme, called the Well Operations
Notification System.

Formal Environmental Impact Assessment (EIA) to support the Decommissioning Programme is not explicitly
required under existing UK legislation. However, the primary guidance for offshore decommissioning that was
updated and published by BEIS in 2018 [2], detailed the need for an EA to be submitted in support of the DP.
The guidance recognised that environmental deliverables to support DP were overly lengthy and did not focus
in on the key issues, and now describes a more proportionate EA process that culminates in a streamlined
Environmental Appraisal Report which focuses on screening out of non-significant impacts and presents a
detailed assessment of potentially significant impacts. The EA has been written in light of the BEIS 2018 [2]
guidance and the 2018 Decom North Sea EA guidance [3].

In terms of activities in the SNS, The East Inshore and East Offshore Marine Plans have been developed by
the Department for Environment, Food and Rural Affairs (Defra) to help ensure sustainable development of
the marine area. Although the Plans do not specifically address decommissioning of oil and gas, they do note
the challenges that such activities can introduce. As part of the conclusions to this assessment (Section 6),
Chrysaor has considered the broader aims of the Plans and made a statement on alignment with the aims.
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2.5 Scope of the Environmental Appraisal

The CMS area has been assessed within this EA as a single package because decommissioning timings
coincide and the decommissioning recommendations are applicable to the full scope because all CMS assets
are in the same environmental setting. However, for the purposes of planning the decommissioning activities,
the CMS area has been divided into three DPs at the request of OPRED to simplify decommissioning
programme submissions for the regulator and align with the progression of decommissioning works.

The decommissioning of Caister is close to completion with the platform having been removed in 2020 and
the Murdoch platforms are currently unmanned and awaiting removal. The rest of the platforms require further
works to achieve cold suspension ahead of removal. The three DPs cover the following:

e CDP1b: Caister pipelines [4]
e CDP2: CMS (excluding the Murdoch Hub and Caister CM) [5]
e CDP3: Murdoch Hub [6]

This EA supports the decommissioning activities associated with the above CMS DPs, for which further
information is given in the following sections.

2.6 Environmental Appraisal approach

2.6.1 Stakeholder engagement

Engagement with stakeholders is an important part of the decommissioning process as it enables the issues
and concerns of stakeholders to be incorporated into the EA and presented within the DPs, where applicable,
and acted upon during the subsequent planning and implementation stages of the project.

Informal responses received to date from stakeholders have been incorporated into the DPs. Formal
stakeholder consultation will begin with the submission of the draft DPs, supported by this EA report, to
OPRED.

2.6.2 Environmental Appraisal process

In order to evaluate the potential environmental impact of the proposed DP on the environment an EA process
is conducted in accordance with the Offshore Oil and Gas Exploration, Production, Unloading and Storage
(Environmental Impact Assessment) Regulations 2020. This EA documents the results of the EA process and
is used to communicate the process. An overview of the EA process is provided in Figure 2.6.1. A full
description of the process is available in Appendix 1.

| Surveys as required | ENVID Workshop Significance criteria |

7 - Furth 5 D
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( I o activities for potential level of % mitigation X
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Figure 2.6.1: EA process
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3 Project Description

This section outlines the infrastructure being decommissioned as part of the CMS project (covered by this
EA), and described the manner in which the assets will be removed (surface and subsea installations, pipeline
stabilisation and protection features and pipeline structures) and decommissioned in situ (pipelines).

3.1 Description of facilities

The infrastructure associated with the CMS has been grouped into four DPs (CDPla, CDP1b, CDP2 and
CDP3). This EA covers the following DPs: CDP1b, CDP2 and CDP3 [4][5][6]. CDP1la has already been
accepted by the regulator and therefore is not covered by this EA. The subsequent sections outline the
infrastructure that is to be decommissioned as part of each DP. A more detailed layout of the CMS
infrastructure is in Figure 3.1.1. All third party infrastructure is shown in red.
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Figure 3.1.1: Detailed overview of CMS infrastructure®

3.1.1 Surface installations

The Murdoch Hub consists of three adjacent jacket facilities for accommodation, compression, and wellheads,
creating three independent platforms designated MA, MC, and MD. The MC platform is linked to the MD
platform by a 37 m bridge at main deck level. MA platform is linked to the MC platform by a 45 m bridge,
connecting the mezzanine deck on MC to Level 1 of MA. The Murdoch Hub is based on three separate four
leg vertical structures with horizontal bracing systems. The jackets are fixed to the seabed using piles. Above
the jackets, vertical structural members support the topside modules and decking. The major decking on MD
and MC consists of an under-deck, Cellar Deck, Main Deck and Helideck, some areas have mezzanine or
intermediate deck levels. There are four levels and a helideck on MA. Images of all the surface installations
within the CMS are available in Appendix 1.

3 Please note, as in Figure 2.3.2, the Caister CM installation (as covered by CDP1) has already been removed and is not
within scope of this EA.
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The surface installations that are tied back to Murdoch MD include Boulton BM, Caister CM, Katy KT, Kelvin
TM, and Munro MH. Of these, Boulton BM, Katy KT, Kelvin TM and Munro MH are summarised in Table 3.1.1.
Caister CM was subject to a separate DP (CDP1a) [1] and is not within the scope of this EA. A full inventory,
including additional details and location coordinates of the items is available in Appendix 3.

Table 3.1.1: Surface installations

Topsides / Facilities Jacket
DP Facility _
Type No of » No of Legs, Mass of piles
e () modules HESS (1) Piles (Te)
Boulton BM | cppz | Wellhead | 5, 1 605.1 4,4 202.7
platform
Katy KT copy | Wellhead | 555 o 1 580.6 3,3 251.7
platform
Kelvin TM copz | Wellhead 288.6 1 483.6 3,3 213.1
platform
Munro MH cppz | Wellhead 210.9 1 384.9 3,3 165.3
platform
Fixed
mxrd“h CDP3 Steel 835.3 1 672.9 4,4 340.0
Jacket
Fixed
mgdo‘:h CDP3 | Steel 43933 1 12176 4.4 474.4
Jacket
Fixed
mgdo‘:h CDP3 Steel 2,256.5 1 2,089.6 4,4 817.7
Jacket

3.1.2 Subseainstallations

The CMS subsea installations comprise either single or dual slot wellhead protection structures that are all
controlled using an umbilical that is tied back to Murdoch MA and they include Boulton HM, Hawksley EM,
McAdam MM, Murdoch K.KM and Watt QM, a summary of the subsea installations and stabilisation features
can be seen in Table 3.1.2. Additional details are available in Appendix 3.

Table 3.1.2: Subsea installations

Subsea Installations Size (m)

Number
Stabilisation Features Mass (Te)

16.0x 10.2x 5.0
Boulton HM CDP2 1

118.4

7.9%x6.2x5.0
Hawksley EM CDP2 1

70.0

16.0x10.2x5.0
McAdam MM CDP2 1 X X

118.4

10.2x10.2x5.0
Murdoch K.KM CDP2 1

93.4

10.2x10.2x5.0
Watt QM CDP2 1

93.4

4 Jacket weight excluding piles.
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3.1.3 Pipelines and umbilicals

All the pipelines / flowlines and umbilicals that are within the scope of this EA are listed below in Table 3.1.3
according to DP. Further details on the CMS pipelines, including dimensions and flow direction, are provided
in Appendix 3.

Table 3.1.3: Pipelines and umbilicals
DP Pipeline ID

CDP1b PL935, PL936

CDP2 PL1436, PL1437, PL1922, PL1925, PL1923, PL1926, PL1924, PL1927, PL2109,
PL2110, PL2430, PLU2431, PL2894, PL2895, PLU4685, PLU4686, PLU4888,
PLU4889, PLU4890

CDP3 PL929, PL930

3.1.4 Subsea structures

A summary of the subsea structures and associated stabilisation features is presented in Table 3.1.4. All the
subsea structures are covered by CDP2. Additional details are available in Appendix 3.

Table 3.1.4: Subsea structures

Size (m)
Subsea Installations Number

Mass (Te)
Katy Tee Protection Structure CDP2 1 2940)( 45x34
Kelvin/Murdoch Subsea Pigging 10.5x5.1x4.0
Skid CDP2 1 976
Kelvin Pigging Manifold Assembly 9.5x6x3.4
(PMA) cbp2 ! 51.4
Kelvin Subsea Tee Assembly (STA) CDP2 1 ;3: x48x2.7

31x16x14

McAdam Tee CDP2 1 200
Pigging Skid Northern Lobe (PSNL) CDP2 1 i'553X15'5 X35
Pigging Skid Southern Lobe (PSSL) CDP2 1 2535)( 43x18

3.1.5 Stabilisation and protection features

This section presents all protection and stabilisation features that are being decommissioned as part of
CDP1b, CDP2 and CDP3, other than those sections 3.1.2 and 3.1.4. A summary of all the mattresses that are
within in the scope of CDP1b, CDP2, and CDP3 can be seen in Appendix 3. It should be noted that the not all
917 mattresses present will be removed as some relate to third-party infrastructure/crossings. An estimated
739 mattresses will be removed as part of the proposed decommissioning. An additional 79 contingency
mattresses may be removed. They are associated with the cross-over or divergence points for PL929 and
PL930 (CDP3 - 66 mattresses), and PL935 and PL936 (CDP1b — 13 mattresses).
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There are an estimated 3,500 grout bags within the CMS area of assumed standard size (0.3 x 0.6 m). The
intention is for all visible grout bags to be fully removed. While the material of the grout bags currently in situ
is not known, as a worst case it is assumed that the bags are assumed to be non-biodegradable (containing

polypropylene).
3.2 Consideration of alternatives and selected approach

3.2.1 Decision-making approach

Platforms

As a Contracting Party of the Convention for the Protection of the Marine Environment of the North-East
Atlantic ((OSPAR’), the UK has agreed to implement OSPAR Decision 98/3, which prohibits leaving offshore
installations wholly or partly in place. The legal requirement for Operators to comply with the OSPAR
Convention is affected through the Petroleum Act 1998 (as amended by the Energy Act 2008), the Guidance
Notes for which outline the expectations of the UK regulator in terms of complying with the relevant OSPAR
decisions. OSPAR Decision 98/3 states that the topsides of all installations should be returned to shore and
that all jackets with a weight of less than 10,000 tonnes are completely removed for reuse, recycling or final
disposal on land. In the CMS, all the jackets weigh less than 10,000 Te, therefore in compliance with OSPAR
Decision 98/3, the topsides and jackets of all installations (Murdoch MA, Murdoch MC, Murdoch MD, Boulton
BM, Munro MH, Kelvin TM and Katy TKT) will be fully removed and disposed of appropriately onshore.

Subsea infrastructure

The latest BEIS Guidance (2018) states that subsea installations (e.g. drilling templates, wellheads and their
protective structures, production manifolds and risers) must, where practicable, be completely removed for
reuse or recycling or final disposal on land [2]. Any piles used to secure such structures in place should be cut
below natural seabed level at such a depth to ensure that any remains are unlikely to become uncovered.
Should an Operator wish to make an application to leave in place a subsea installation because of the difficulty
of removing it, justification in terms of the environmental, technical or safety reasons would be required. With
regards to pipelines (including flowlines and umbilicals), these should be considered on a case-by-case basis.
The guidance does provide general advice regarding removal for two categories of pipelines:

e For small diameter pipelines (including flexible flowlines and umbilicals) which are neither trenched
nor buried, the guidance states that they should normally be entirely removed; and

e For pipelines covered with rock protection, the guidance states that these are expected to remain in
place unless there are special circumstances warranting removal.

The guidance also highlights instances where pipelines could be decommissioned in situ. For example,
pipelines that are adequately buried or trenched or which are expected to self-bury. Where an Operator is
considering decommissioning pipelines in situ, the decision-making process must be informed by
‘Comparative Assessment’ of the feasible decommissioning options. This CA takes account of safety,
environmental, technical, societal and economic factors to arrive at a preferred decommissioning solution.

Finally, the guidance states that mattresses and grout bags installed to protect pipelines should be removed
for disposal onshore, if their condition allows. If the condition of the mattresses or grout bags is such that they
cannot be removed safely or efficiently, any proposal to leave them in place must be supported by an
appropriate CA of the options.

3.2.2 Alternatives to decommissioning

Options to re-use the CMS infrastructure in situ for future hydrocarbon or alternative developments have been
considered, but to date none have yielded a viable commercial opportunity. The PL929 has currently been
identified for potential use as part of an Energy Transition project. The pipeline has been cleaned and filled
with inhibited seawater and has since been disconnected at the Murdoch end. The decommissioning
operations and activities that have been carried out on PL929 and which resulted in the cutting and
disconnection of the pipeline will not impact any future opportunities for reuse.

Given the uncertainty over the feasibility of re-use of the CMS infrastructure, there is no reason to delay
decommissioning of the infrastructure in a way that is safe and environmentally and socio-economically
acceptable (and the ‘do nothing’ approach to the infrastructure is thus rejected).
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3.2.3 Comparative Assessment

3.2.3.1 Pipelines and umbilicals

In line with the guidance summarised above, Chrysaor has committed to fully removing all subsea structures
and all surface infrastructure within the CMS area. The pipelines within and associated with the CMS have
been considered within a CA in order to arrive at an optimal decommissioning method. The CA methodology
is described fully within the CA for pipelines in the Caister-Murdoch System submitted along with this EA [7].

A summary of the infrastructure for which a CA of options was made and the selected option (based on
consideration of safety, environmental, technical, societal and economic factors) is given in Table 3.2.1. The
CA used a non-weighted process to eliminate any subjectivity. Actual environmental data was considered
when comparing options including seabed disturbance, habitat loss and underwater noise in line with the
conservation objectives and sensitivities of protected sites in the vicinity.

DP

CDP1b

Pipeline
no.

PL935

Pipeline infrastructure description

16” Gas Export Pipeline from Cut point B at
Caister CM to ESDV at Murdoch MD, Trenched
and Buried

PL936

3" Methanol Import Pipeline from ESDV at
Murdoch MD topsides to Flexible Spool End Fitting
at Caister CM, Trenched and Buried

Table 3.2.1: Preferred decommissioning options for CA Groups

Options preferred for

subsea
decommissioning

Decommission in situ,
without remediation

CDP2

PL1436

10” Gas Pipeline from ESDV at Boulton BM to
Riser Tie-in Flange at Murdoch MD, Trenched and
Buried

PL1437

3” Methanol Pipeline from Subsea Tie-in Flange at
Murdoch MD to ESDV at Boulton BM,
piggybacked on PL1346, Trenched and Buried

PL2894

10” Gas Pipeline from ESDV at Katy KT to Kelvin
TM Subsea Tee, Trenched and Buried

PL2895

2” Methanol Pipeline from Kelvin TM Subsea Tee
to ESDV at Katy KT, piggybacked on PL2894,
Trenched and Buried

PL2430

12” Gas Pipeline from ESDV at Kelvin TM to
PSSL, Trenched and Buried

PLU2431

3” Methanol Pipeline from PSSL to ESDV at Kelvin
TM, piggybacked on PL2430, Trenched and
Buried

PL2109

10” Gas Pipeline from Cut Point A at Munro MH to
Hawksley EM, Trenched and Buried

PL2110

3” Methanol Pipeline from Hawksley EM to Cut
Point C at Munro MH, piggybacked on PL2109,
Trenched and Buried

Decommission in situ,
without remediation

PL1924

10” Gas Pipeline from ESDV at Murdoch MD to
Hawksley Subsea Well Head, Trenched and
Buried

PL1927

3” Methanol Pipeline from ESDV at Murdoch MD
to Boulton HM Subsea Well Head, Trenched and
Buried

Partial removal
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(07. Options preferred for
DP Group no Pipeline infrastructure description subsea
no. ‘ decommissioning

10” Gas Pipeline from Murdoch K.KM Subsea
Manifold to PSNL, Trenched and Buried

3” Methanol Pipeline from PSNL to Murdoch K.KM
PL1926 | Subsea Well Head, piggybacked on PL1923,
Trenched and Buried

10/12” Gas Pipeline Hawksley Subsea Well Head | Decommission in situ,
PL1922 |to ESDV Valve at Murdoch MD, Trenched and | Without remediation
Buried

3” Methane Pipeline ESDV Valve at Murdoch MD
to Hawksley Subsea Well Head, piggybacked on
PL1922 between McAdam MM and Murdoch MD,
Trenched and Buried

Pipeline

PL1923

PL1925

108.5 mm @ Electrohydraulic Umbilical from
PLU4686 | Murdoch MA TUTU to McAdam MM WHPS SUTU,
Trenched and Buried

Decommission in situ,
without remediation

108.5 mm @ Electrohydraulic Umbilical from
PLU4685 | McAdam MM WHPS SUTU to Hawksley EM Partial removal
WHPS SUTU, Trenched and Buried

3 PLU4888 82 mm g Electrohydraulic Umbilical from Watt QM
SUTU to Boulton HM SUTU, Trenched and Buried
PLU4889 96 mm g Electrohydraulic Umbilical, Murdoch MA | Decommission in situ,
TUTU to Watt QM SUTU, Trenched and Buried without remediation
PLU4890 82 mm g Electrohydraulic Umbilical, Murdoch MA
TUTU Murdoch KM SUTU, Trenched and Buried
PL929 26” Gas Export Pipeline from ESDV Murdoch MD
cDP3 1 to MLWM, Trenched and Buried Decommission in situ,
pLo3g | 4 Methanol Import Pipeline from MLWM to ESDV without remediation

at Murdoch MD, Trenched and Buried

3.2.3.2 Stabilisation and protection features

Mattresses and grout bags associated with CMS were also included within the CA. The results of this are
outlined below.

Several hundred fronded and concrete mattresses were installed to protect the pipelines and umbilicals on
the approaches and to protect the installations, pipeline tee and pigging manifold assembly protection
structures from scour. In recognition that most lie within the Dogger Bank Special Area of Conservation (SAC),
these were also subject to a CA, except for a small number of concrete mattresses (13) that are buried under
rock. It is assumed that these would remain in situ.

Mattress decommissioning options

Two decommissioning options are considered for the removal of fronded and concrete mattresses. These are:

e Complete removal — This would involve the complete removal of the mattresses by whatever means
would be most practicable and acceptable from a technical perspective;

e Leave in situ — This would involve leaving the mattresses in situ with no remedial works but possibly
verifying their status via future surveys.

Most of the mattresses are associated with the approaches, and if removed it is assumed that any pipelines
or umbilicals underneath them would also be removed. Mattresses associated with any third-party installations
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or pipeline crossings will remain undisturbed. A small number may be buried under deposited rock and an
implicit assumption of this assessment is that mattresses buried under rock will be left in situ.

Grout bags

Ordinarily, the intention would be to leave all fully buried grout bags in situ when decommissioning the
pipelines, but should they be disturbed as part of decommissioning operations they will be removed. Although
several different methods could theoretically be used to remove the grout bags, from a practical perspective
it is not known whether the bag material has remained intact.

3.3 Proposed schedule

The proposed schedule of activities is shown according to each DP in Figure 3.3.1, Figure 3.3.2 and Figure
3.3.4, CDP1b, CDP2 and CDP3 respectively. The activities are subject to the acceptance of the DPs
associated with in this document and any unavoidable constraints (e.g. vessel availability) that may be
encountered while executing the decommissioning activities. Therefore, activity schedule windows have been
included to account for this uncertainty.

The commencement of offshore decommissioning activities will depend on commercial agreements and
commitments.
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Figure 3.3.1: Schedule of the CMS decommissioning (CDP1b)

2021 2022 2023 2024 2025 2026 2027+
Q1:Q2. 0304 Q1 02.Q3:'Q4 Q1:Q2:Q3:Q4 Q1:Q2:Q3:Q4 Q1:Q2:Q3.Q4 Q1:Q2:Q3' Q4 Q1:Q2:Q3 Q4

CDP1b - Activity/Milestone

Detailed engineering & proj. management
Pipeline flushing (complete, 2016)
Pipeline decommissioning (Caister 500m zone)”

Pipeline decommissioning (Murdoch 500m zone)*

Onshore disposal

o . 2
Post-decommissioning surveys & debris clearance

Close out report™*

Future pipeline surveys, (if required)

Notes / Key
Earliest potential activity
Activity window to allow commercial flexibility associated with decommissioning activities -

1. The pipelines were disconnected at Caister CM before the platform and its template were removed in May-June 2020; The pipelines are to be disconnected from Murdoch MD in 2021;
2. Post decommissioning survey at Murdoch will likely be completed as part of a wider campaign with CDP3 scope;

3. The close out report will be prepared on completion of offshore activities. It will contain results of environmental suveys, debris survey (identification/removal) and clear seabed
verification survey;

4. The close out report will explain the strategy based on risk assessments and results of post decommissioning surveys.
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Figure 3.3.2:Schedule of the CMS decommissioning (CDP2)
Figure 3.3.4: Schedule of the CMS decommissioning (CDP2)

2021 2022 2023 2024 2025 2026 2027 2028

CDP2 - Activity/Milestone

Detailed engineering & proj. management

Well decommissioning™?

Pipeline flushing (complete, 2019)

Surface Installation removal (BM, KT, MH, TM)3

4

Subsea installation removal (EM, HM, MM, QM, K.KM)

Pipeline structures removal (7x)°

Pipeline decommissioning6

Onshore disposal

Post-decommissioning surveys & debris clearance
7,8

Close out report

Future pipeline surveys, (if required)

2029+

Q1 Q2 Q3'Q4 Q1'Q2:Q3 Q4 Q1'Q2:Q3'Q4 Q1 Q2 030401 Q2 Q3 04Q1' Q2 Q304 Q1'02 Q3'Q4 Q1'Q2 Q3'Q4 Q1'Q2’'Q3’'Q4

Notes / Key

Earliest potential activity |:|

Activity window to allow commercial flexibility associated with decommissioning activities -

9. Well decommissioning. Hawksley EM & Watt QM complete. McAdam MM wells partly decommissioned (AB2) in 2019; Boulton HM wells to be partly decommissioned (AB2) in 2021; Murdoch K.KM
wells to be partially decommissioned (AB2) in 2022. The decommissioning of the MM, HM and K.KM wells will be completed when the well conductors are removed during the same campaign as
removal of the respective subsea installations. The dates quoted here are the earliest dates

10. Decommissioning of the surface installation wells is schedules for 2022-2023; the conductors may need to be removed along as part of the removal campaign for the installations;

11. The surface installations include Boulton BM, Katy KT, Munro MH, Kelvin TM;

12. The subsea installations include Bouton HM, Hawksley EM, McAdam MM, Murdoch K.KM, Watt QM;

13. The pipeline structures include Katy Tee, Kelvin-Murdoch Subsea Pigging Skid, Kelvin Pigging Manifold Assembly, Kelvin Subsea Tee Assembly, McAdam Tee, Pigging Skid Northern Lobe, Pigging Skid
Southern Lobe;

14. The pipelines are already disconnected from the surface satellite installations;

15. The close out report will be prepared on completion of offshore activities. It will contain results of environmental surveys, debris survey (identification/removal) and clear seabed verification survey;

16. The close out report will explain the strategy based on risk assessments and results of post decommissioning surveys.
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Figure 3.3.4: Schedule of the CMS decommissioning (CDP3)

2021 2022 2023 2024 2025 2026 2027 2028 2029+

CDP3 - Activity/Milestone - T 7 :
Q1:Q2:Q3.Q4 Q1:Q2:Q3 Q4 Q1'Q2:Q3 04 Q1'02:Q3. 04 Q1'Q2'Q3 Q4 Q1'Q2'Q3 Q4 Q1/'Q2°'Q3 Q4 Q1:'Q2'Q3:Q4 Q1:Q2 Q3 Q4

Detailed engineering & proj. management
Well decommissioning1

Pipeline flushing (complete, 2019)
Pipeline disconnection, det:ommissioning2

Surface Installation removal (MA, MC & MD)

Onshore disposal

Post-decommissioning surveys & debris clearance®
4,5
Close out report

Future pipeline surveys, (if required)

Notes / Key

Earliest potential activity |:|

Activity window to allow commercial flexibility associated with decommissioning activities -

1. The wells have already been partially decommissioned (AB2). The intention is that the conductors are removed in the same campaign as removal of the MD installation;

2. The pipelines will be disconnected from Murdoch MA and Murdoch MD earliest in 2021 but prior to removal of the installations; pipeline decommissioning may be carried out as part of a wider subsea
decommissioning campaign associated with CDP2;

3. Post decommissioning debris clearance within Murdoch 500m zone will be timed to coincide with execution of the scope of work associated with CDP2;

4. The close out report will be prepared on completion of offshore activities. It will contain results of environmental suveys, debris survey (identification/removal) and clear seabed verification survey;

5. The close out report will explain the strategy based on risk assessments and results of post decommissioning surveys.
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3.4 Decommissioning activities

This section outlines the section the proposed decommissioning activities for CDP1b, CDP2, and CDP3. The
activities described within include activities that are outwith the scope of this EA, however they are included
within this section to provide an overview of all decommissioning activities.

3.4.1 Preparation for decommissioning

Well decommissioning

Well decommissioning is not within the scope of this environmental appraisal, and it has been or will be
assessed as part of well intervention and marine licence applications. A description is included here to
describe the activities leading up to the point that the decommissioning activities that are assessed here begin.

All wells will be decommissioned to current industry standard, this means that each well will be systematically
and permanently closed in accordance with well decommissioning best practice; these activities will be carried
out using a jack up rig.

Flushing and cleaning operations

These flushing and cleaning operations are not within the scope of this EA, and they have been assessed as
part of ongoing operations of the facilities. A description is included here to describe the activities which have
occurred leading up to the point that the decommissioning activities that are being assessed here begin.

Pipelines

Chrysaor has flushed all the infield production pipelines with seawater, followed by plugs of gel or foam called
‘pigs’ propelled through the lines. This activity was designed to remove mobile hydrocarbons and achieve a
cleanliness of less than 30 mg/l oil in pipeline flush fluids. Chemical pipelines were subjected to a turbulent
seawater flush to displace all contents.

Platforms

Following isolation from the wells, gas (nitrogen) is passed through the platform processing systems to ensure
that minimal hydrocarbons remained in the system prior to the final cleaning and disconnect. During the final
cleaning and disconnect activities, all the processing systems on the platform are progressively depressurised,
purged with gas (nitrogen) and rendered safe for removal operations. All bulk chemicals surplus to requirement
were backloaded onshore for disposal. The pipework and tanks will be visually inspected where possible and
may be further treated should any sources of potential spills of oils and other fluids be identified.

Platform decommissioning
Cold suspension

There are seven platforms within the CMS area (as covered by CDP1b, CDP2, and CDP3). Specialist
engineering contractors will prepare the infrastructure for removal. For the four satellite platforms (Boulton BM,
Katy KT, Kelvin TM and Munro MH), topsides may or may not require removal prior to the jackets being
removed, whilst for the three remaining manned platforms (Murdoch MA, MC and MD) the topsides will require
removal separately from the removal of the jacket.

Once hydrocarbon free, isolated from hydrocarbon sources and without a routine power source (all diesel fuel
will have been drained and backloaded to shore), the platforms will enter a phase called ‘cold suspension’.
During this time, the platforms will be equipped with solar powered aids to navigation and an automatic
identification system (AIS) to mark the structures until such time they are fully removed. During cold
suspension, it is assumed that:

e The assets will be marked accordingly in line with the Consent to Locate. Dispensation from the
Standard Marking Schedule is to be requested owing to the solar powered aids to navigation
consisting of primary lights and foghorn, without subsidiary lighting. A contingency plan has been
prepared in the event of a failure with the executive action being dependent on the remaining duration
of the period of cold suspension; and

e No further activities are to be undertaken at the assets during cold suspension ahead of the removals
phase apart from subsea surveys; and
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e There is the potential for flights to land on some NUIs pre-cold suspension. However, once the
installations are light-housed, no personnel will re-board the topsides. The platform removal
techniques planned will be similar for all platform types.

Each jacket is secured to the seabed by piles. All piles securing the jackets will be cut below the natural seabed
level at a depth that will ensure they remain covered. The depth of cutting is dependent upon the prevailing
seabed conditions and currents. Chrysaor is estimating this to be at least 3 m below the natural seabed level.

Topside removal

Chrysaor will remove the topsides using the single lift method. A heavy lift vessel capable of lifting the entire
topsides in one lift will be used. The topsides will be prepared for this by a combination of making sure modules
are secured for transport and structural strengthening of the topsides. For the four unmanned satellite
platforms the topsides may or may not require removal prior to the jackets being removed. The three bridge
linked manned Murdoch platforms will require the removal of the topsides separately to the jackets.

Jacket removal

The removal process for of each of the seven jackets is expected to be:
e Cutting of the lines that connect the platform to the subsea infrastructure (called risers);
e Cutting of the piles that secure the jacket to the seabed; and
¢ Removal of each platform jacket by heavy lift vessel (including risers).

Jacket piles will be internally cut (where possible), if this is not possible the area around the piles will be
excavated and the piles will be cut externally. Should excavation be required, a suitable method (MFE or
suction dredging) will be used. As a worst-case/conservative approach, it has currently been assumed that
one in three installations are expected to require excavation to -4 m to allow for cutting equipment to reach
the piles at -3 m.

3.4.2 Subseainfrastructure decommissioning

Overview

A subsea contractor will sequentially mobilise a fleet comprising vessels with a range of crane capabilities for
lifting objects of different sizes and weights off the seabed, vessels that can support underwater operations
including remotely operated vehicle (ROV) deployment, diving, cutting, trench ploughing and backfilling,
excavation and rock placement, survey vessels and guard vessels. The vessels will deploy ROVs (or divers
when necessary) to disconnect the subsea installations and tie-in spools and to cut the spools and ends of
flowlines. The vessels’ cranes will lift the subsea structures to the vessel.

Pipelines and umbilicals

Pipelines and umbilicals will be physically disconnected subsea from all subsea and surface structures and
any mattresses and grout bags that cover the disconnection points will be recovered back to the vessel.
Following this, the lines will be prepared for decommissioning as below:

e Group 1 (decommission in situ): PL935, PL936, PL929, PL930

The recommendation from the CA is to decommission the Group 1 pipelines in situ, without remediation along
the length. Ends will be cut and remediated. Proposed remediation is listed in Table 3.4.1.

e Group 2 (decommission in situ): PL1436, PL1437, PL2894, PL2895, PL2430, PLU2431, PL2109,
PL2110, PL1923, PL1926, PL1922, PL1925

e Group 2 (partial removal): PL2109, PL2110

The recommendation from the CA is to decommission most of the Group 2 pipelines in situ, without
remediation along the length. Ends will be cut and remediated using cut and lift methodology. Proposed
remediation is listed in Table 3.4.1. The PL2109 and PL2110 are the exception, having been selected for
partial removal along the first section of the pipeline, as the first 1.5 km of the pipelines have been prone to
exposures.

e Group 3 (decommission in situ): PLU4686, PLU4888, PLU4889, PLU4890
e Group 3 (partial removal): PLU4685
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The recommendation from the CA is to decommission most of the Group 3 pipelines in situ, without
remediation along the length. Ends will be cut and remediated. Proposed remediation is listed in Table 3.4.1.
The single PLU4685 will be partially removed through cut and lift to remove a short exposure.

A suitable vessel will be used to undertake the subsea intervention scopes associated with pipeline
disconnection and remediation, removal of infrastructure and stabilisation materials and clearance activities.
The cut pipeline ends will be remediated by placing rock over the pipeline ends. Table 3.4.1 lists the length of
each pipeline/umbilical end being removed, including the type of remediation taking place at the
pipeline/umbilical ends. It should be noted that duplications of pipeline ID within the table below indicate
multiple pipeline ends as would arise when flowlines are routed through subsea installations.

Table 3.4.1: Length of cut ends and anticipated type of remediation

Length Length
Pipeline ID Remediation removed at Remediation | removed at
P at end A cutend A at end B cut end B
(m) (m)
Murdoch MLWM
PL929 MD Rock 147 TGT N/A 0
MLWM Murdoch
PL930 TGT N/A 0 MD Rock 147
PL935 | Caister CM Rock 85 M“hr/ldg"h Rock 100
PLO36 Mul\r/ldg"h Rock 100 Caister CM Rock 85
e e
PL1311° 9 N/A 0 Murdoch N/A 0
Murdoch MD
MD
Sposes
PL13126 Murdoch N/A 0 N/A 0
MD Murdoch
MD
PL1436 | Boulton BM Rock 113 Mul\r/ld[‘)mh Rock 77
PL1437 M“,\r/ld[‘)mh Rock 113 Boulton BM Rock 77
Hawksley McAdam
PL1922 EM Rock 106 MM Rock 0
McAdam Murdoch
PL1922 MM Rock 58 MD Rock 248
PL1923 Murdoch Rock 66 PSNL Rock 45
K.KM
PL1924 Boulton HM Rock 82 Watt QM Rock 89
PL1924 | WattQM Rock 66 M“hr/ldg‘:h Rock 157

5 The PL1311 is the riser end section of the PL1436 at the Murdoch MD platform. While this riser has been itemised here
and in CDP2, it has been assessed as part of the overall jacket removal therefore is not considered independently nor has
any associated remediation at its ends.
6 The PL1312 is the riser end section of the PL1437 at the Murdoch MD platform. While this riser has been itemised here
and in CDP2, it has been assessed as part of the overall jacket removal therefore is not considered independently nor has
any associated remediation at its ends.
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Murdoch McAdam
PL1925 MD Rock 232 MM Rock 45
McAdam Hawksley
PL1925 MM Rock 74 EM Rock 92
Length Length
Pipeline ID From (A) Remediation removed at Remediation | removed at
P cutend A at end B cutend B
(m)
PL1926 PSNL Rock 45 Murdoch Rock 45
K.KM
PL1927 Mul\r/ldé"’h Rock 194 Watt QM Rock 64
PL1927 Watt QM Rock 89 Boulton HM Rock 68
PL2109 Munro MH Rock 21 Ha‘gﬁ'ey Rock 207
PL2110 Ha"éﬁ'ey Rock 244 Munro MH Rock 1,582
Cavendish
PL2430 | Kelvin T™ Rock 63 Subsea Rock 141
Pigging
Skid
Cavendish
PLU2431 Subsea Rock 141 Kelvin TM Rock 51
Pigging
Skid
Kelvin TM
PL2894 Katy KT Rock 57 Subsea Rock 87
Tee
Kelvin TM
PL2895 Subsea Rock 90 Katy KT Rock 60
Tee
McAdam Hawksley
PLU4685 MM Rock 220 EM Rock 72
Murdoch McAdam
PLU4686 MA Rock 362 MM Rock 70
PLU4888 Watt QM Rock 121 Boulton HM Rock 75
PLU4889 M“,\r/ldA?Ch Rock 200 Watt QM Rock 115
Murdoch Murdoch
PLU4890 MD Rock 200 K KM Rock 115

Table 3.4.2 below shows possible mid-line sections that may be removed should the mattresses be exposed.
They have been assessed as a contingency but are included in the worst case scenario, hence are shown
separate from Table 3.4.1.
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Table 3.4.2 : Possible mid-line remediation

RS Location

Remediation

Recovered (m)

PL930 PL930 Separation from PL929 | KP 4.8 Seabed sediment 40
PL930 PL930 crossing over PL929 KP 20 Seabed sediment 80
PL930 PL930 separating from PL929 | KP 180.409 Seabed sediment 40
PL936 PL935 separating from PL935 | KP 0.493 Seabed sediment 65
PL936 PL935 separating from PL935 | KP 10.485 Seabed sediment 40

Environmental Appraisal for the Caister Murdoch System

Page 39



Caister Murdoch System Decommissioning

Subsea infrastructure

Subsea infrastructure, including wellhead protection structures, manifolds and tees will be disconnected by
either ROV or divers, fully removed and recovered to a vessel for transfer onshore for recycling or disposal.
All piled subsea infrastructure will have their piles cut internally (where possible) and will be fully recovered.
Should internal cutting not prove possible, excavation and external cutting at -3 m will be the alternative
method of removal. For the purposes of this assessment, it has been assumed that one in three piles would
be externally excavated to achieve a sufficient cut depth.

Protection and support materials

As per the OPRED guidance, the base case for mattresses is full removal, with the exception of any protection
structures associated with crossing points and any third-party infrastructure. If any mattresses are found to
have insufficient integrity to be removed, then Chrysaor will engage with the regulator regarding
decommissioning these mattresses in situ.

3.4.3 Post-decommissioning activity

Following decommissioning activities, a seabed clearance survey will identify any debris on the seabed within
a 500 m radius of each platform and within the corridor of any pipelines and umbilicals decommissioned in
situ which will be recovered for onshore disposal. Owing to the environmental sensitivities, non-intrusive
means will be employed to demonstrate that no snagging risks remain on the seabed. Subject to acceptance
of the close-out report by OPRED, the existing safety zones will be lifted.

The survey methods will be discussed and finalised with OPRED prior to survey commencement to ensure
the survey meets the requirements for clear seabed verification. Non-intrusive verification techniques will be
considered in the first instance. These may include techniques which do not make contact with the seabed,
such as Side Scan Sonar (SSS) and Remotely Operated Vehicle (ROV) surveys.

A post-decommissioning monitoring programme covering the pipelines and associated stabilisation features
remaining in situ is to be agreed with OPRED. The proposed approach includes the following:

e Aninitial baseline survey covering the full length of each pipeline;

e Followed by a risk assessment for each pipeline (and associated stabilisation materials) which will
inform the minimum agreed extent and frequency of future surveying. This will take account of pipeline
burial, exposure and spanning derived from the initial baseline survey, historical survey information
and fisheries impact assessment;

e Areport of each required survey will be prepared which will include analysis of the findings, the impact
of the risk-based assessment and identification of the proposed timing of the next survey. This is for
discussion and agreement with OPRED;

e Provision will be included for remediation where such a requirement is identified. Appropriate
remediation will be discussed and agreed with OPRED;

e Where remediation has been undertaken, a follow up survey of the remediated area will be required;

e In the event of a reported snagging incident on any section of pipeline, the requirement of any
additional survey and/or remediation will be discussed and agreed with OPRED;

¢ Monitoring will become reactive following completion of the agreed survey programme and OPRED
agreement; and

e Pipeline information will be recorded on navigation charts and FishSafe.

3.5 Waste management

The onshore treatment of waste from the CMS decommissioning activities will be undertaken according to the
principles of the waste hierarchy, a conceptual framework which ranks the options for dealing with waste in
terms of sustainability (Figure 3.5.1). The waste hierarchy is a key element in OSPAR Decision 98/3 and
DECC 2018 Guidance Notes [2].

Non-hazardous waste material, such as scrap metal, concrete and plastic not contaminated with hazardous
waste, will, where possible, be reused or recycled. Other non-hazardous waste which cannot be reused or
recycled will be disposed of to a landfill site. Hazardous waste resulting from the dismantling of the CMS
facilities will be pre-treated to reduce hazardous properties or render it non-hazardous prior to recycling or
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CHRYSAOR

disposing of it to a suitable landfill site. Under the Landfill Directive, pre-treatment is necessary for most
hazardous wastes destined to be disposed of to a landfill site.

The management of waste generated from operations and drilling activities has been addressed by Chrysaor
through an 1SO14001 certified Environmental Management System (EMS). The EMS initially comprised a
procedure for waste management designed to ensure that all waste generated during the Chrysaor offshore
production and drilling operations are managed according to Harbour Energy’s Health, Safety and
Environment policy (Appendix 4) and relevant legislation. Procedures and processes for waste management
are now embedded in the EMS. Furthermore, Chrysaor has prepared a waste management plan in support of
the CMS DPs. The Waste Management Plan will record how handling, storage, transfer and treatment of
waste will be conducted by contractors/sub-contractors on behalf of Chrysaor using their own waste
management system. The Waste Management Plan will also detail how the reporting of waste for internal and
external recording and reporting will be managed.

most

favoured prevention

option

minimisation
reuse
recycling

least energy recovery
favoured

option disposal

Figure 3.5.1: Waste management hierarchy
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Table 3.5.1: Material Inventory of CMS

: Total Removed to | Remaining Plastic/rubb Non-ferrous | Grout/concr Hazardous Oz “o1-
inventory shore (Te) (Te) Steel (Te) er (Te) (Te) ete (Te) hazardous
(Te) (Te)
Structures - - - - - - - - -
CDP1b Pipelin_es 5,236 197 5,039 1,619.83 13.63 1.19 3,601.39 0.09 0.00
Deposited 9,063 - 9,063 - - - - - -
rock
Structures 4,625 3,791.83 832.80 5,078.54 45.80 64.81 46.97 0.00 0.00
CDP?2 Pipelines 23,742 6,560.12 17,181.62 3,447.53 217.48 5.28 1,565.83 0.00 0.00
Deposited 190,784 0.00 190,784.25 | - - - - - -
rock
Structures 13,097 11,465.15 1,632.10 5,031.44 81.34 90.72 32.62 0.00 0.00
CDP3 Pipelines 146,543 208.74 146,334.74 2,203.42 2.30 1.05 3,029.29 0.07 0.00
Deposited 50,350 0.00 50,350.00 - - - - - -
rock
Total 443,440.46 22,222.83 412,116.00 17,380.75 360.54 163.05 8,276.10 0.16 0.00
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CHRYSAOR

Table 3.5.2: Pie charts of estimated inventory associated with each CMS DP
CDP1b:

Caister Inventory: Pipelines

0.00%

30:94% i % STEEL (30.94%)

i % RUBBER/PLASTIC (0.26%)
14 % NON-FERROUS (0.02%)
i % GROUT/CONCRETE (68.78%)
i % HAZ (0.00%)
0.26% % NON HAZARDOUS (0.00%)

Total Tonnage: 5,236 Te

CDP2:

CMS (Excl. Murdoch & Caister) Inventory: Installations CMS (Excl. Murdoch & Caister) Inventory: Pipelines & Stablisation

0.00%

i % STEEL (96.99%)

M % RUBBER/PLASTIC (0.87%)
4 % NON-FERROUS (1.24%)

i % GROUT/CONCRETE (0.90%)
% HAZARDOUS (0.00%)

11 % NON HAZARDOUS (0.00%)

b % STEEL (65.84%)

i % RUBBER/PLASTIC (4.15%)

14 % NON-FERROUS (0.10%)

i % GROUT/CONCRETE (29.90%)
i % HAZ (0.00%)

14 % NON HAZARDOUS (0.00%)

Total Tonnage: 4,625 Te Total Tonnage: 23,742 Te

96.99%
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CDP3:

Murdoch Inventory: Installations

i % STEEL (96.09%)

i % PLASTIC/RUBBER (1.55%)
4% NON-FERROUS (1.73%)
% GROUT/CONCRETE (0.62%)
4 % HAZARDOUS (0.00%)

1% NON HAZARDOUS (0.00%)

Total Tonnage: 13,097 Te

96.09%

Murdoch Inventory: Pipelines & Stabilisation

42.08%

i % STEEL (42.08%)

i % PLASTIC/RUBBER (0.04%)

14 % NON-FERROUS (0.02%)

i % GROUT/CONCRETE (57.85%)
i % HAZ (0.00%)

14 % NON HAZARDOUS (0.00%)

Total Tonnage: 146,543 Te

Environmental Appraisal for the Caister Murdoch System

Page 44



Caister Murdoch System Decommissioning

4 Environmental Baseline

4.1 Summary of Receptors

The baseline environment of the project area is summarised in Table 4.1.1. For most receptors, the
summarised information provided is considered sufficient to inform the environmental assessment of
potential impacts within this EA. The following receptors identified during the ENVID and during
consultation as of interest to stakeholders are assessed in more detail in the following Sections:

e Seabed environment (Section 4.2)

e Commercial fisheries (Section 4.3)

e Marine mammals (Section 4.4)
e Seabirds (Section 4.5)

e Conservation sites (Section 4.5)

Environmental
Receptor

Table 4.1.1: Environmental Baseline Summary

Description

Conservation Interests and Sites

OSPAR
threatened

species
habitats

and/or declining

and

Owing to much of the CMS infrastructure being located within the Dogger Bank, the
Annex | habitat ‘Sandbanks which are slightly covered by sea water all the time’ will
be present across much of the CMS.

One ocean quahog Arctica islandica individual was identified during a seabed survey
of the Murdoch Hub in 2015 [14]. A further juvenile individual was identified at the Katy
KT platform in 2020. Bivalve siphons were observed in the 2020 survey throughout
the CMS area however it is not possible to identify the species from the siphon alone
therefore this cannot confirm the presence of more A. islandica [15].

Faunal burrows were observed throughout the area surveyed in 2020. Only one site
at Kelvin TM displayed burrows at a density sufficient to register on the Marine Nature
Conservation Review SACFOR scale as showing a level of similarity to the OSPAR
habitat ‘seapens and burrowing megafauna community’. Despite this, the burrows
observed cannot be confidently attributed to any of the ‘megafauna’ species
associated with the ‘seapen and burrowing megafauna community’ habitat. Instead,
the burrows observed at Kelvin TM and within the CMS area more likely relate to a
number of species characteristic of the Dogger Bank community, including sand eels.
Therefore, this habitat is not thought to be present within the CMS area [16].

21 individuals of Sabellaria spinulosa, the Ross worm and reef building polychaete,
were identified from samples taken at the Murdoch Hub, however none were observed
in seabed imagery [14]. A 968 m stretch of S. spinulosa was observed during a 2006
survey of the PL929/PL930 between KP 31.390 and KP 32.358, this was determined
to be an area of established reef. Three small patches (€2 m long) of S. spinulosa
were observed along the PL935/PL936, close to the Murdoch Hub [17].

Cod Gadus morhua are an OSPAR listed species and use the project area as a
nursery and for spawning, which will be discussed later on in the table. Three fish
belonging to the family Gadidae were identified during the 2020 survey, but the
species was not determined [15].
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Special Areas of
Conservation
(SACs)

The CMS is partly located within the Dogger Bank SAC and Southern North Sea
SAC. The Dogger Bank is the largest sandbank within UK waters and the SAC is
designated for the Annex | habitat ‘Sandbanks which are slightly covered by sea water
all the time’ [18]. The Southern North Sea SAC is designated for the protection of
harbour porpoise, an Annex Il species [19]. The PL929 and PL930 also intersect the
Southern North Sea SAC and, additionally, the Inner Dowsing, Race Bank and
North Ridge SAC. The Inner Dowsing, Race Bank and North Ridge SAC is
designated for the following benthic features: ‘Sandbanks which are slightly covered
by sea water all the time’ and ‘Reefs’ (specifically owing to the presence of S.
spinulosa, which forms biogenic reefs. Both features are Annex | habitats [20].

The Humber Estuary SAC is located ~7 km north of the onshore terminus of the
PL929 and PL930. The site is designated for a number of features. Of those, the
features present which are a primary reason for site designation are ‘Estuaries’ and
‘Mudflats and sandflats not covered by seawater at low tide’ [21].

The North Norfolk Sandbanks and Saturn Reef SAC is ~15 km south of the PL929
and PL930. The site is designated for ‘Sandbanks which are slightly covered by sea
water all the time’ and biogenic S. spinulosa ‘Reefs’ [22].

The Wash and North Norfolk Coast SAC is located ~27 km southwest of the PL929
and PL930. It is designated for a number of features, the exclusively marine features
being: ‘Sandbanks which are slightly covered by sea water all the time’, ‘Mudflats and
sandflats not covered by seawater at low tide’, ‘Large shallow inlets and bays’, ‘Reefs’,
and Annex Il species harbour seal Phoca vitulina [23].

Special
Protection Areas
(SPAs)

The PL929 and PL930, close to shore, pass through the Greater Wash SPA which is
designated for the following features: red-throated diver Gavia stellata, common scoter
Melanitta nigra, and little gull Hydrocoloeus minutus during the non-breeding season,
and for breeding sandwich tern Sterna sandvicensis, common tern Sterna hirundo and
little tern Sternula albifrons [24].

The pipelines also intersect the Humber Estuary SPA by onshore terminus of the
PL929 and PL930. The site is designated for a number of features, as follows: avocet
Recurvirostra avosetta (both breeding and non-breeding populations); bar-tailed
godwit Limosa lapponica (non-breeding population); bittern Botaurus stellaris (both
breeding and non-breeding populations); black-tailed godwit Limosa limosa islandica
(non-breeding population); dunlin Calidris alpina alpina (non-breeding population);
golden plover Pluvialis apricaria (non-breeding population); hen harrier Circus
cyaneus (non-breeding population); knot Calidris canutus (non-breeding population);
little tern Sterna albifrons (breeding population); marsh harrier Circus aeruginosus
(breeding population); redshank Tringa totanus (nhon-breeding population); ruff
Philomachus pugnax (non-breeding population); shelduck Tadorna tadorna (non-
breeding population); and waterbird assemblage [25].

Gibraltar Point SPA is located ~27 km south of the pipelines to shore. The site is
protected for the following species: bar-tailed godwit (non-breeding); grey plover
Pluvialis squatarola (non-breeding); little tern (breeding); and sanderling Calidris alba
(non-breeding) [26].

The Wash SPA is located ~30 km south of the PL929 and PL930, and is designated
for: bar-tailed godwit (non-breeding); Bewick's swan Cygnus columbianus bewickii
(non-breeding); black-tailed godwit, (non-breeding); common scoter (non-breeding);
common tern (breeding); curlew Numenius arquata (non-breeding); dark-bellied brent
goose Branta bernicla bernicla (non-breeding); dunlin (non-breeding); gadwall Mareca
strepera (non-breeding); goldeneye Bucephala clangula (non-breeding); grey plover
(non-breeding); knot (non-breeding); little tern (breeding); oystercatcher Haematopus
ostralegus (non-breeding); pink-footed goose Anser brachyrhynchus (non-breeding);
pintail Anas acuta (non-breeding); redshank Tringa totanus (non-breeding); sanderling
(non-breeding); shelduck (non-breeding); turnstone Arenaria interpres (non-breeding);
wigeon Mareca penelope (non-breeding), and waterbird assemblage (non-breeding)
[27].
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Marine
Conservation
Zones (MCZs)

The Holderness Offshore MCZ is located ~15 km northwest of the PL929 and PL930
as it comes to shore. The site is protected for: ‘Subtidal coarse sediment’; ‘Subtidal
mixed sediments’; ‘Subtidal sand’; ‘North Sea glacial tunnel valleys’; and ocean
guahog A. islandica [28]. Nearshore is the Holderness Inshore MCZ which is
protected for: ‘High energy circalittoral rock’; ‘Intertidal sand and muddy sand’;
‘Moderate energy circalittoral rock’; Spurn Head (subtidal feature); ‘Subtidal coarse
sediment’; ‘Subtidal mixed sediments’; ‘Subtidal mud’; and ‘Subtidal sand’ [29]. This
site is located ~25 km northwest of the PL929 and PL930.

Further offshore, ~35 km southeast of the CMS, is the Markham’s Triangle MCZ. The
site is designated for the following features: ‘Subtidal coarse sediment’; ‘Subtidal
mixed sediment’; ‘Subtidal mud’; and ‘Subtidal sand’ [30].

Coastal and Offs

hore Annex Il species most likely to be present in the project area:

Harbour
porpoise

Harbour porpoise Phocoena phocoena are frequently found throughout UK waters.
They are common throughout the year within the vicinity of the CMS in moderate
densities. They have been observed at high densities in the project area in November,
though are not seen throughout the following winter months [31]. The density of
harbour porpoise in the project area is estimated to be 0.888 animals/km? [32].

Minke whale

Minke whales Balaenoptera acutorostrata have been observed at a moderate density
in the summer months of July and August near the CMS [31]. The density of minke
whale is estimated to be 0.01 animals/km? [32].

White-beaked
dolphin

White-beaked dolphin Lagenorhynchus albirostris are found at moderate densities in
the CMS in the months of March, May and July [31]. The density of white-beaked
dolphin in the CMS area is estimated to be 0.002 animals/km? [32].

Long-finned pilot
whale

Pilot whales Globicephala melas have been observed in the vicinity of the CMS at a
low density in August [31]. There is no density estimate for long-finned pilot whales in
the project area owing to a lack of observational data.

Grey seal and

harbour seal

Grey seals Halichoerus grypus and harbour seals P. vitulina are not expected to be
present in the CMS area in significant numbers; their densities are 0-10 and 0-1
animals per 25 km? respectively [33]. This is due to the CMS being located 157 km
offshore. However, higher numbers are expected around the PL929 and PL930 as
they reach shore. Harbour seal density at TGT is 5-10 animals per 25km?. For grey
seals it is higher at 100-150 animals per 25 km? [33]. According to 2020 data, this
equates to 0.001 % and 0.01% of the population in the offshore CMS area [34].

Benthic Environment

Seabed
sediments

The CMS is located in an area of seabed which can be considered a mix of EUNIS
A5.23 or A5.24: Infralittoral fine sand or Infralittoral muddy sand and A5.25 or A5.26:
Circalittoral fine sand or Circalittoral muddy sand [15][35]. Small patches of EUNIS
biotope A5.14: Circalittoral coarse sediment were observed in surveys conducted
around Boulton BM, Munro MH, Katy KT and Hawksley EM. Additionally, there was
evidence of EUNIS A5.44: Circalittoral mixed sediments at Boulton BM [15]. The mean
particle size across the CMS was consistent with the SNS UKOOA mean particle size
of 243 pym [15]. Particle size was up to 2063 pm at some Murdoch Hub sites, this
corresponded to observed areas of gravel [14].

Total Hydrocarbon (THC) concentrations were below the Significant Environmental
Impact (SEI) threshold across the CMS, and there is no evidence of drilling related
hydrocarbon contamination [14][15]. Reported Polycyclic Aromatic Hydrocarbon
(PAH) concentrations were in line with levels typical of the wider SNS. Polychlorinated
biphenyl (PCB) levels were below Limit of Detection (LOD). All detectable
concentrations of heavy metals were above their respective OSPAR (2005)
Background Concentrations (BCs). However, this is to be expected due to the heavily
industrialised nature of the SNS [14][15]. Organotin concentrations were below LOD,
except at a single station at the Murdoch Hub [14][15].
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The seabed sediments remain relatively consistent along the pipelines to shore. The
PL929/PL930 travelling to shore pass through a band of A5.15: Deep circalittoral
coarse sediment. This is followed by an area of A5.14, small outcrops of A5.25 or
A5.26 may be encountered for a stretch. Finally, the pipelines pass through a thin
section of A5.13 Infralittoral coarse sediment just prior to landfall [35].

Benthic fauna

Spatangoida (juveniles; the order of heart urchins) and Spipohanes bombyx, a
polychaete, featured across all survey areas [14][15]. Juvenile Spatangoida
dominated the benthos by number at almost every location however, when assessing
the adult-only populations, the dominant taxa were more variable across the CMS [15].
Generally, Annelida (Polychaeta) were the dominant group, with the exception of the
species at Katy KT. Mollusca were the dominant group at Katy KT, largely attributed
to the species Fabulina fabula. Katy KT was the location of the single identified A.
islandica juvenile [15]. Other polychaete species which were commonly observed
were of the family Terebellidae and genus Ophelia [15]. Arthropoda were the second
most prevalent group at Hawksley EM; mostly species of the Bathyporeia genus [15].

Fish — Spawning

and Nursery Grounds

Spawning
grounds

The following species may use the project area for spawning: cod; herring Clupea
harengus; lemon sole Microstomus kitt; mackerel Scomber scombrus; Norway lobster
Nephrops norvegicus; plaice Pleuronectes platessa; sandeel Ammodytidae spp.; sole
Solea solea; sprat Sprattus sprattus; whiting Merlangius merlangus. This information
is presented by month in the table below [36][37].

Nursery grounds

The following species use the area as nursery grounds: anglerfish Lophius piscatorius;
blue whiting Micromesistius poutassou; cod; European hake Merluccinus merluccinus;
herring; lemon sole; ling Molva molva; mackerel; Norway lobster; plaice; sandeel;
spurdog/spiny dogfish Squalus acanthias; sole; sprat; tope shark Galeorhinus galeus;
whiting. This information is presented by month in the table below [36][37].

Aires et al. (2014) provides a predicted spatial distribution of O-year group (i.e.

Probability of | juvenile) fish. The model predicted low densities (<0.1) for the following species in the
juvenile fish | CMS area and along the PL929/PL930: plaice, sole, hake, anglerfish, blue whiting,
aggregations Norway pout, mackerel, haddock, and cod. The probability of juvenile herring, horse
mackerel, sprat, and whiting being present in the CMS area is low-moderate [38].
Spawning / Nursery Grounds
Species Jan | Feb Mar Apr May Jun Jul Aug Sep | Oct | Nov | Dec
Anglerfish N N N N N N N N N N N N
Blue whiting N N N N N N N N N N N N
Cod SN S*N S*N SN N N N N N N N N
European N | N N N N N N N N | N| N | N
hake
Herring N N N N N N N SN SN SN N N
Ling N N N N N N N N N N N N
Mackerel N N N N S*N S*N S*N SN N N N N
Nephrops SN SN SN S*N S*N S*N SN SN SN SN SN SN
Sandeel SN SN N N N N N N N N SN SN
Spurdog N N N N N N N N N N N N
Sole S S* S
Sprat N N N N S*N S*N SN SN N N N N
Tope shark N N N N N N N N N N N N
N | SN [ SN [ SN [ sN [ SN N N N N N N

(2012)

S = Spawning, N = Nursery, SN = Spawning and Nursery; * = peak spawning; = High
nursery intensity as per Ellis et al., m

2012; §f¢ = High intensity spawning as per Ellis et al.
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Seabirds

The CMS area is important for northern fulmar Fulmarus glacialis, northern gannet Morus bassanus, great
black-backed gull Larus marinus, black-headed gull Larus ridibundus, common gull Larus canus, herring
gull Larus argentatus, Atlantic puffin Fratercula arctica, black-legged kittiwake Rissa tridactyla, common
guillemot Uria aalge, razorbill Alca torda, little auk Alle alle and lesser black-backed gull Larus fuscus for
the majority of the year [39].

The sensitivity of seabirds to oil pollution is shown below by the Seabird Oil Sensitivity Index (see below
for an abbreviated version of the SOSI, a full version is available in the Section 4.5) [40]. SOSI is shown
by UKCS Block. The CMS area and associated PL929 and PL930 cover a number of Blocks.

Seabird sensitivity to oil within the offshore CMS area (Blocks 44/21, 44/22, 44/23, 44/17, 44/18, 44/19;
see Figure 2.3.1) is low throughout the year and highest in July and the months of November to January.
Along the PL929 and PL930 sensitivity is variable and generally higher throughout the year compared to
the CMS area. SOSI is highest approximately halfway along the pipelines to shore; in Block 48/2
sensitivity is high, very high or extremely high every month of the year. In the Blocks nearest to the coast
(47/17, 47/18) sensitivity is highest between October and December, and in March.

Seabed Oil Sensitivity Index (SOSI)

Block | Jan | Feb | Mar | Apr | May | Jun | Jul | Au Se Oct | Nov | Dec
43/29 5* 5 5* 4
43/30 5* 5 5* 4
44/17 5* 5 5* 5* 5 4 5 5*
44/18 5* 5 5* 5* 5 4 5 5 5*
44/19 5* 5 5* 5* 5 4 5 5 5*
44/21 5* 5 5* 4* 4 5 5*
44/22 5* 5 5* 5* 5 5 5*
44/23 5* 5 5* 5* 5 5 5 5*
44/26 5* 5 5* 4 5 5*
47/15 5 5 5 5 5
47/17 4 4 5 5 5 5 5 5
47/18 4 4 5 5 5 5 4 4
47/19 5 5 5 5 4 4
47120 4 5 5 5 5 4 4
48/2
48/3 5* 5 5* 4
48/4 5* 5 5* 4* 4 4
48/6 5 5
48/7 5
48/11 5 5 5 5 4
e 4 = Medium | 5= Low N = No data

Key [kt :

*in light of coverage gaps, an indirect assessment of SOSI has been made
Socio-economic Receptor Description

Commercial Fishing

The CMS area is located in International Council for the Exploration of the Seas (ICES) statistical
rectangle 37F2. The associated PL929 and PL930 pass through rectangles 37F1, 36F1, 36F0, and 35F0.
Fisheries landings vary throughout the project area. At the CMS area, in 2019 catch was mostly demersal
and was relatively low compared to other rectangles. Closer to shore shellfish make up the majority of
landings the value of which was very high; in rectangles 36F1, 36F0 and 35F0 closest to shore the value
of catch was >£1,000,000 every year from 2015 onwards. In 2019 the value of catch in rectangle 36F0
alone was £10,926,070 [41].

Commercial fishing effort was also highest in rectangle 36F0 (2,344 days in 2019). This effort is
consistently high across all months excluding January, February, November and December when effort
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is moderate. Effort is much lower around the CMS (rectangle 37F2). Effort in 2019 was lower compared
to historical data — a total of 167 days (attributed exclusively to the months of April, May, July and August).
Fishing effort in other rectangles is comparatively low (<100 days per month). Data is not available or
disclosive within rectangle 35F0, likely due to its proximity to the coast [42].

Other Users

Shipping activity

Shipping activity is variable at the CMS and along the pipelines to shore.
Blocks 47/18, 47/19, 47/20, 47/15 (closest to shore) experience very high
shipping activity, due to proximity to the Humber Estuary.

Further offshore, Blocks 48/11, 48/6, 48/7, 48/2, 48/3, 48/4, 43/29, 43/30
experience high shipping activity. Shipping is moderate in Blocks 44/26,
44/21, 44/22, and 44/23. The Blocks containing the northern half of the CMS
(44/17, 44/18, 44/19) experience high shipping [43]. The most common
vessel type in the area is cargo vessels (75” of all traffic), followed by tankers
(15%) and oil and gas associated craft (9%) [10].

For the assets covered by CDP2, the annual passing powered collision
frequencies associated with the surface installations ranges from 1.9 x 104
(1in 5,340 years) for Boulton BM and 1.4 x 10-° (1 in 69,000 years) for Kelvin
TM [10].

Oil and Gas

The following installations are located within 50 km of the CMS area (all
assets are active unless otherwise stated):

Name Operator [()jl_stan_ce /

irection

Wingate platform Wintershall 20.1 km ENE
Tyne platform Perenco 22.7 km NNE

E;E:):h platform (not in Faroe Petroleum 26.6 km SSE
Schooner A (notin use) | Faroe Petroleum 28.2 km SSW
Cygnus A platform Neptune 33.6 km NNW
Cygnus B platform Neptune 37.9 km NNW

D15-FA1 platform Neptune 40.3 km ENE
Trent platform Perenco 43.4 km WNW
Cavendish platform INEOS UK SNS 44.6 km WNW

Chiswick platform Spirit Energy 45.9 km SSE

Telecommunications

The closest cable to the CMS is the TAMPNET Norsea Com 1
telecommunication cable (active) which passes through the area at the
Murdoch platform (<1 km away). The MCCS telecommunication cable
(active) also passes through the CMS area (<1 km from Murdoch) and joins
the TAMPNET cable at Murdoch [44]. Finally, the BT UK-Germany 6 Seg 4
cable runs ~24 km northeast of the Katy platform [44]. The PL929 and PL930
do not cross any third-party telecom cables.

Military activities

Blocks 47/18, 47/19, 47/20, 47/15, 43/29, 43/30, and 44/26 are of concern
to the Ministry of Defence (MoD) as they lie within training ranges.
Additionally, Block 47/17, in which the PL929 and PL930 terminate at the
shore, has been excluded from consideration of granting development
licenses at the request of the MoD [45].

CMS area is located within a military exercise area. This exercise area is a
Notifiable Danger Area used by the RAF. The area is currently active and
could have military activity during the decommissioning operations. There is
a MoD submarine exercise area to the south of the Caister CM facilities [10].

Renewables

The following windfarm areas are located close to the CMS area: Hornsea 1
(active, some areas under construction) ~35 km southwest from Murdoch;
Hornsea 2 (under construction) 35 km southwest from Murdoch; Hornsea 3
(proposed) 31 km due south from Murdoch; Hornsea 4 (proposed) >50 km
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southwest from Murdoch (the Hornsea windfarm sites are all operated by
Orsted); Dogger Bank Creyke Beck A (a joint venture between Equinor and
SSE) 49 km from Murdoch [44].

The PL929 and PL930 pass through the Hornsea 2 area for ~30 km and
cross the Hornsea 1 active export cable (at ~KP 83). The pipelines also pass
through the Triton Knoll windfarm which is currently under construction
(constructed and operated by RWE on behalf of a partnership) for ~8 km
(between KP 42 and KP 50).

The PL929 and PL930 pass 3 km north of the proposed Race Bank windfarm
extension area (operated by Orsted) and are 7 km from the existing
windfarm area. The active Lincs windfarm (operated by Orsted) is located
12 km south of the pipelines as they come to landfall [44].

Wrecks

There are seven non-dangerous wrecks within 20 km of Murdoch. There is
a single dangerous wreck 18 km from Murdoch. There are no designated
historical wrecks recorded in the area [46]. The 2020 baseline survey

identified a possible wreck located 200 m NW of Boulton BM [15].

4.2 Seabed environment

4.2.1 Regional context

The North Sea is a large shallow sea with a surface area of around 750,000 km2. The SNS is particularly
shallow, with water depths of approximately 50 m or less [47]. Benthic sediments in the SNS consist
largely of sand or muddy sand, with significant areas of coarse sediment, the latter mostly closer to
shore [48]. Seabed features in the SNS include active sandbanks and sand waves which are maintained
by the tidal and current regimes. An example is the North Norfolk sandbanks which is an active
sandbank system thought to be progressively elongating in a north-easterly direction, maintained and
developed by sediment transported offshore [18]. Another example is the less active Dogger Bank
which is characterised by a large sublittoral sandbank formed by glacial processes before being
submerged through sea level rise [48].

The Dogger Bank is home to a variety of species which live both on and within the sandy sediment.
These species include segmented polychaete worms, shrimp-like amphipods, and small clams which
burrow into the sand. Hermit crabs, flatfish and starfish also live on top of the sandbank. The location
of Dogger Bank in the open sea means that it is exposed to waves, which in turn prevents the shallower
parts of the bank from becoming vegetated [18]. Long thin silver sandeels can be found on the sides of
the sandbank and are food for many seabirds, cetaceans, and fish [18].

The majority of sediments across the Dogger Bank are classified as sand to muddy sand. The
underlying substrate is comprised mostly of clay material. Sands of variable thickness overlie the
geological Dogger Bank Formation, reaching 20 m thickness in the southeast, while thinner layers
(typically 0.1 — 0.2 m) cover the west and north of the site [49]. Similarly, a study of the evolution of the
Dogger Bank identified the upper sand seabed layer to be between 5 m and 20 m in an area
approximately 100 km north-northwest of the CMS [50]. Sand waves and mega ripples occur across
the south-west and east central areas of the Dogger Bank.

Sand waves are generated by tidal currents in shallow tidal seas. Typical wavelengths range from 100
m to 800 m and they can be up to between 1 — 5 m high. The crests are almost orthogonal to the
direction of tide propagation. Sand banks, particularly those in the North Norfolk area of the SNS, are
large-scale mobile seabed forms in dynamic equilibrium with the environment. They can have a
wavelength between 1 — 10 km, and they can achieve a height of several tens of metres [51]. Sand
banks are found widely on shallow continental shelves where there is an abundance of sand and where
currents exceed a certain speed [52]. The sand banks arise from an inherent instability of a seabed
subject to tidal flow and mass transport. An example of some of the sandbanks associated with Dogger
Bank region of the SNS can be seen on Figure 4.2.1. The waves can be seen in dark orange to the
north and east of the Boulton BM platform.
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4.2.2 CMS seabed environment

An overview map showing the locations of the most recent environmental surveys is provided in Figure
4.2.2. A survey conducted by Gardline Ltd in August 2015 sampled at the Murdoch Hub and Caister
CM locations. The object of the pre-decommissioning survey, was to obtain baseline physico-chemical
and faunal data, including the classification of the habitat types present according to EUNIS habitat
classification. Geophysical data were acquired across the two areas utilising side scan sonar (SSS) and
single and multi-beam echo sounder (SBES and MBES) to accurately confirm water depth, seabed
material and to locate and identify any environmental habitats, seabed features or debris. The sample
station locations from the Murdoch Hub are shown in Figure 4.2.3. The sample station locations taken
at the Caister CM installation are shown in Figure 4.2.4.

A more recent survey was undertaken between 315t May 2020 and 16™ June 2020 by Gardline Ltd. A
pre-decommissioning survey and an environmental survey including a habitat assessment were
completed of the offshore CMS area, comprising the Boulton BM, Munro MH, Kelvin TM, Katy KT
platforms and the Hawksley EM subsea installation. The surveys gathered geophysical data to
characterise the local physical environment around each platform. Still images and environmental
samples were obtained at all of the surveyed locations to identify seabed features and classify the
benthic communities. The locations of the environmental sampling are shown in Figure 4.2.5.
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Figure 4.2.1: Bathymetry and sand waves around the Boulton BM platform [14]
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Figure 4.2.2: Locations of the most recent environmental surveys in the CMS area [14][15]
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4.2.2.1 Physical composition

The seabed within the SNS is generally sandy. The CMS area is located in an area of seabed which
can be considered a mix of EUNIS biotope complexes A5.23 or A5.24: Infralittoral fine sand or
Infralittoral muddy sand and A5.25 or A5.26: Circalittoral fine sand or Circalittoral muddy sand, which
are associated with the Dogger Bank feature [35]. The seabed sediments remain relatively consistent
along the pipelines to shore. The PL929/PL930 travelling to shore pass through a band of A5.15: Deep
circalittoral coarse sediment. This is followed by an area of A5.14, small outcrops of A5.25 or A5.26
may be encountered for a stretch. Finally, the pipelines pass through a thin section of A5.13 just prior
to landfall [35].

Survey data from 2020 shows that the seabed at the Boulton BM, Munro MH, Kelvin TM, Katy KT
platforms and the Hawksley EM subsea installation is best represented by EUNIS biotope A5.26
circalittoral muddy sand. EUNIS biotope A5.25: Circalittoral fine sand was also found, to a lesser extent,
across the surveyed areas. EUNIS biotope A5.14: Circalittoral coarse sediment were also observed,
albeit in small pockets, at all the areas surveyed, except at Kelvin TM. There was evidence of EUNIS
Ab.44: Circalittoral mixed sediments at Boulton BM [16]. One of the stations at Katy KT (pictured in
Figure 4.2.6) identified a gravel mound (a concrete mattress dump) which was classified as EUNIS
biotope complex A4.21: Echinoderms and crustose communities on circalittoral rock [16]. The sediment
identified at the Murdoch Hub during the 2015 survey was classed similarly, all stations were either
A5.25 or A5.14. The seabed at Caister was slightly different, considered A5.27: Deep circalittoral sand,
owing to the slightly deeper water in the southeast of the CMS area [14]. While the Caister CM platform
is not covered by this EA, having been addressed separately [1], Caister is ~5 km from the Watt QM
and Murdoch K.KM subsea structures and therefore the environment is comparable.

The seabed at the Murdoch Hub was largely compromised of sand with shells, shell fragments and
occasional gravel. Sand ripples and megaripples were observed at all stations throughout the area
surveyed [14][15], though were most noticeable at Boulton BM where the seabed was characterised by
outcrops of gravelly sand and low sand relief features (up to 1.5 m high with a maximum slope of 2.5°),
including intermittent ripples (up to 0.3 m high with a maximum slope of 2°) [15]. Stations MUR_03
(pictured in Figure 4.2.6), MUR_04A, MUR_05 and MUR_08A stood out as regions where the sediment
was more silty sand and gravel (including pebbles) with some cobbles [15]. The seabed across the
Caister CM survey area was predominantly comprised of rippled sand with shells and shell fragments
[14].

The mean particle size across the CMS varied but was generally consistent with the SNS UKOOA mean
particle size of 243 ym [15]. The notable exception being some of the gravellier stations at the Murdoch
Hub, where mean particle diameter reached 2063 pm at Station MUR_08A [14]. Mean particle diameter
at Caister CM varied from 126.7um to 176.7um, equivalent to very coarse sand, and below the average
for the SNS [14]. Mean particle diameter of sediments across the area surveyed at Boulton BM varied
from 227um to 417um. The seabed at Munro MH was fine to medium grain sand [15].

There was evidence of bottom fishing in the north of the surveyed area, in depths of 16 m below LAT
[15]. The remaining areas of seabed surveyed around the CMS installations was relatively flat and
featureless; the concrete mattress dump area at Katy KT, described above, an area of 1 m deep scour
immediately south of Hawksley EM, and areas of scour around Katy KT and Kelvin TM are notable
exceptions to this [15].

4.2.2.2 Habitats and benthos

The full faunal community at the Murdoch Hub was dominated by Echinodermata in terms of individuals
and by Annelida (Polychaetes) in terms of taxa. Only one adult Echinodermata species, Echinocyamus
pusillus, was present, the other seven taxa (96%) were juveniles; dominated by Echinoidea and
Spatangoida juveniles [14]. There was also an abundance of Annelida (Polychaeta), contributing
between 9% and 70% of total individuals and 29% to 51% of total taxa at each station. When assessing
the adult-only data, polychaetes overtook echinoderms as the most abundant species, largely due to
the dominance of the following species: Ophelia borealis, Pisione remota and S. bombyx with 257
individuals, 182 individuals and 107 individuals respectively [14].

Notably, macrofaunal sample analysis identified 21 adult individuals of the reef building polychaete
S. spinulosa at station MUR_05. However, the species was not observed during seabed imagery
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investigations [14]. Three small patches of S. spinulosa were observed during a pipeline survey of the
PL935 and PL936 between Caister CM and the Murdoch Hub. Two of the patches were 2 m long, the
other <1 m and all were within ~500 m of the Murdoch Hub [17]. This aligns with the findings of the
species in the Murdoch benthic sample. The only other recorded incidence of S. spinulosa in the project
area is evidence of an establish reef observed during a 2006 pipeline survey of the PL929/PL930
pipelines to shore. The reef spanned a distance of 968 m between KP 31.390 and KP 32.358 close to
shore [17]. This section of pipeline is located within the Inner Dowsing, Race Bank and North Ridge
SAC, and furthermore appears to coincide with an area of high confidence biogenic reef as recorded
by the INCC [53].

The same 2006 survey identified a 46 m long mussel bed growing on/in the seabed close to the PL929
and PL930. However, there was no record of mussel growth on the pipelines themselves. This feature
occurred between KP 44.884 and KP 44.930, approximately 10 km beyond the observed S. spinulosa
reef [17].

The dominant taxa varied in the seabed at the Boulton BM, Munro MH, Kelvin TM, Katy KT platforms
and the Hawksley EM subsea installation; only Spatangoida (juveniles; the order of heart urchins) and
S. bombyx, a polychaete, featured across all 2019 surveyed areas [15], and at the Murdoch Hub [14].
Notably, only juveniles of the Spatangodia order were so prevalent; when including juveniles in the
macrofaunal analysis, they were the top ranked taxon by abundance across all the 2020 surveyed areas
with the exception of Hawksley EM. Polychaetes from the family Terebellidae and the mollusc Fabulina
fabula were also shared across the 2020 survey areas [15]. These findings align with those from the
2015 survey of the Caister and Murdoch assets [14][15]. Overall, given the consistency in results across
the CMS area it is likely that the findings are representative of the wider SNS region.

The faunal community at Boulton BM, during the 2020 survey, was found to be dominated in number
by Echinodermata, which made up 62% of individuals but only 7% of taxa, compared to Annelida
(polychaetes) which contributed 40% of the taxa. Of the Echinodermata, the pea urchin Echinocyamus
pusillus dominated (n=125). Amongst the polychaetes, the species S. bombyx was the most common.
Past research has identified S. bombyx as the most frequently distributed species in the entire North
Sea, according to numerous collated data sets [15]. Other polychaete species at Boulton BM were
Nephtys cirrosa, Ophelia spp. and Scoloplos armiger [15].

The adult fauna at Munro MH was dominated by Annelida (Polychaeta) which comprised 48% of the
total individuals (n=1500) and 42% of the total taxa (n=47). This was due to the presence of polychaetes
of the family Terebellidae which amounted to 35% of the total Annelida individual abundance [15]. After
Annelida, molluscs belonging to the class Bivalvia were most common. In the area surveyed around
Kelvin TM, the adult benthos was similarly dominated by Annelida (n=451 which contributed 46% of the
total individuals), although there was no defining species contributing to the group’s dominance, as at
other surveyed locations within the CMS [15].

The 2020 survey found that Mollusca were the dominant group at Katy KT; they made up 37% of
individuals and 34% of taxa identified. Katy KT was the only site found to be dominated by molluscs. In
particular, the species Fabulina fabula (n=228) and the indeterminate individuals from the family
Thracioidea contributed the most to the benthos here [15]. Notably, a single juvenile A. islandica was
observed at Katy KT [15]. As mentioned above, the concrete mattress dump by Katy KT (pictured in
Figure 4.2.6) was identified as the EUNIS biotope A4.21 echinoderms and crustose communities on
circalittoral rock which is characterised by echinoderms, faunal crusts and anemones. The mattress
dump covers an area of approximately 28 m? and was judged to exhibit a medium resemblance to rocky
reef, according to the Irving (2009) definition [16].

The full community at Hawksley EM was heavily influenced by Echniodermata (n=979), this was not
reflected in the adult-only analysis (n=7) indicating the disproportionate prevalence of juvenile
echinoderms, which appears to be a general trend across the whole CMS area [15]. The adult benthos
at Hawksley EM was instead dominated by Annelida (Polychaeta) which contributed 47% of individuals
(largely attributed to individuals of the Terebellidae family) and 38% of taxa. Arthropoda were the
second most prevalent group, mostly species of the Bathyporeia genus which accounted for 24% of the
overall total abundance [15].
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CHRYSAOR

Murdoch Hub:

Station: MUR_03
Sediment Description:
Fix105: Silty sand with cobbles and shell fragments

Fix124: Fine to coarse sand with shells, shell fragments
and gravel

Fauna Description:
Fix105: Cnidaria (Hydrozoa) and other unidentified
species

Fix124: Cnidana (Alcyonium digitatum)

Fix: 105  E: 455773 N:6013820 Depth: 31 Fix: 124  E: 455763 N:6013813 Depth: 31

Station: MUR_07A
Sediment Description:
Fix197: Rippled fine to coarse sands with shell

fragments

Fix211: Rippled fine to coarse sands with shell
fragments

Fauna Description:
Fix197: None visible

Fix211: None visible

Fix: 197  E: 455749 N:6014210 Depth: 29 Fix: 211 E: 455749 N:6014219 Depth: 30

Environmental Appraisal for the Caister Murdoch System Page 60



Caister Murdoch System Decommissioning

CHRYSAOR

Caister CM:

Station: CM_04
Sediment Description:
Fix364: Silty fine to medium sand.

Fix375: Rippled silty fine to medium sand with shell
fragments

Fauna Description:
Fix364: Echinodermata (Asterias rubens)

Fix375: Mollusca (Siphons)

Fix: 364  E: 463734 N: 6006616 Depth: 41 Fix: 375  E: 463731 N: 6006631 Depth: 40

Boulton BM:

Survey: Bouiton BM (11497)

Station: ENV9

Sediment Description:

Fix76: Soft sediment with scattered shell fragments and
ripples

Fix102: Soft sediment with scattered shell fragments,
gravel and ripples

Fauna Description:
Fix76: No visible fauna

Fix102: No visible fauna

Fix: 76 E: 444389 N: 6011247 Depth: 37m Fix: 102  E: 444395 N: 6011252 Depth: 37Tm
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CHRYSAOR

Munro MH:

Survey: Munro MH (11498)

Station: ENV3

Sediment Description:

Fix59: Soft sediment with scattered shell fragments

Fix71: Soft sediment with scattered shell fragments

Fauna Description:
Fix59: No visible fauna

Fix71: Arthropoda (Paguroidea), Cnidaria (Hydractinia
echinata)

Fix: 59 E: 454389 N: 6032326 Depth: 28m Fix: 71 E: 454411 N: 6032321 Depth: 28m

Kelvin TM:

Survey: Kelvin TM (11499)

Station: ENV1

Sediment Description:

Fix78: Sand with shell fragments and bioturbation
Fix91: Sand with shell fragments and bioturbation

Fauna Description:
Fix78: No visible fauna

Fix91: No visible fauna

e . -

Fix: 78 E: 466699 N: 6020687 Depth: 32m || Fix: 91 E: 466664 N: 6020691 Depth: 32m
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CHRYSAOR

Katy KT:

Fix: 59 E: 478935 N: 6028396 Depth: 27m | Fix: 61 E: 478934 N: 6028395 Depth: 27m |

Survey: Katy KT (11500)

Station: CAM1

Sediment Description:

Fix59: Concrete blocks and shell fragments

Fix61: Concrete blocks with small patch of sand and
shell fragments

Fauna Description:

Fix59: Arthropoda (Cancer pagurus, Cirripedia,
Decapoda), Cnidaria (Actiniaria, Metridium senile),
Porifera

Fix61: Arthropoda (Cancer pagurus), Bryozoa (Flustra
foliacea), Cnidaria (Actiniaria, Metridium senile), Porifera
{Sycon sp.)

Hawksley EM:

Fix: 82 E: 458912 N: 6034897 Depth: 17m Fix: 92 E: 458941 N: 6034911 Depth: 17m |

Survey: Hawksley EM (11501)
Station: ENV3

Sediment Description:

Fix82: Sand with shell fragments

Fix92: Sand with shell fragments

Fauna Description:

Fix82: Echinodermata (Asterias rubens, Astropecten
irregularis)

Fix92: No visible fauna

Figure 4.2.6: Survey images from across the CMS [14][15]
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Visible seabed fauna was sparse during the 2020 survey, particularly in areas of seabed which
displayed increased sand; this is typical of the mobile SNS environment. There were 16 sightings of
bivalve siphons across the seabed surveyed. These represented possible observations of the bivalve
A. islandica, on the OSPAR list of threatened and/or declining species. However, it is impossible to
accurately identify the species from the observation of siphons alone [15]. Only one juvenile A. islandica
was identified at Katy KT (at station ENVO08) [15]. A single A. islandica individual was also identified at
the Murdoch Hub (at station MUR_02) during the 2015 survey [14]. The rarity with which this species
has appeared in the CMS area suggests that the species is not present in great enough number to
constitute an aggregation here.

Visible fauna at the Murdoch Hub, surveyed in 2015, consisted of Annelida (Polychaeta); Arthropoda
(Brachyura, Cirripedia, Paguridae); Chordata (Limanda limanda, Platichthys flesus, Soleidae); Cnidaria
(Hydrozoa); Echinodermata (Asteroidea including Asterias rubens, Echinoidea); Mollusca (Bivalvia,
Pharida, Scaphopoda) and Porifera [14]. Owing to the increase in hard surface area the stations
MUR_03 (pictured in Figure 4.2.6), MUR_04A, MUR_05 and MUR_08A due to the presence of pebbles
and cobbles, there was a higher abundance of epifauna, in particular the Cnidaria Alcyonium digitatum,
hydroids and sponged. Such species are better able to colonise hard surfaces [14].

Faunal burrows were observed at most of the 2020 survey locations; however, only at one Kelvin TM
station (ENV1; pictured in Figure 4.2.6) was the density of burrows recorded at a sufficient level
(according to the Marine Nature Conservation Review SACFOR scale) to show any similarity to the
‘seapens and burrowing megafauna community’ habitat. This habitat is listed as a threatened and/or
declining habitat by OSPAR [16]. Crucially, the burrows associated with the OSPAR habitat are
generally attributed to species such as Nephrops norvegicus, Calocaris macandreae or Callianassa
subterranea. Comparatively, the burrows observed at Kelvin TM and within the CMS area more likely
relate to the burrowing urchin Echinocardium spp., the razor shell Ensis spp., the sand mason worm
Lanice conchilega, the masked crab Corystes cassivelaunus and sand eels. These species are much
more characteristic of the Dogger Bank community. Therefore, the burrows identified within the CMS
during the 2020 survey cannot be confidently attributed to any of the ‘megafauna’ species associated
with the ‘seapen and burrowing megafauna community’ habitat [16]. No other designated or priority
habitats of conservation interest were observed [16].

As noted in Table 4.1.1, the CMS area is used by a number of fish species for both spawning and
nursery behaviours. Cod, G. morhua, is listed a ‘vulnerable’ on the IUCN Global Red List and is listed
as an OPSAR threatened and/or declining species. Three juvenile fish of the family Gadidae were
recorded during the 2020 survey, one at Kelvin TM station ENV1 and two at Katy KT station ENV10.
However, the individuals could not be identified to species level [15]. No other commercially important
fish or shellfish species were observed [15].

4.2.2.3 Chemical composition

UKOOA (2001) reported a mean THC of 4.3 ug g* for samples taken over 5 km from existing
infrastructure in the SNS between 1975 and 1995. In this context, samples taken within the CMS were
above this level. However, all samples taken within the CMS were within 5 km of infrastructure. Despite
this, THC concentrations were below the SEI threshold at all the surveyed locations within the CMS,
both in 2015 and 2020 [14][15]. THC was highest at one location at Munro MH: 27.7 ug g at station
ENV1 [15]. The levels recorded at Munro MH were generally higher than noted during past surveys.
Overall, there was no evidence of drilling related hydrocarbon contamination within the CMS [14][15].

Concentrations of total organic matter (TOM) across all five areas surveyed in 2020 (Boulton BM, Munro
MH, Kelvin TM, Katy KT and Hawksley EM) were above the UKOOA (2001) mean of 1.2% and generally
above the 95" percentile of 2.3%, therefore above what would be expected as background for the SNS
[15]. Generally, TOM and total organic carbon (TOC) were higher in areas which had a sandier seabed.
Mean TOM was lowest at Hawksley EM (2.3%), and highest at Boulton BM (4.0%).

The total PAH concentration across the whole CMS area was highest at 0.149 ug g* at Boulton BM
and lowest at Hawksley EM <0.001 ug g* [14][15]. Total, LMW and HMW PAH concentrations were
well below their respective Effects Range Low (ERL) values (4.022 ug g%, 0.552 ug g* and 1.700 ug g°
1) at Boulton BM, Munro MH, Kelvin TM, Katy KT and Hawksley EM, and therefore indicated that toxic
effects to fauna by PAHSs are unlikely [15]. The PAH concentrations observed during the 2020 survey
were found to be lower compared to past surveys, and levels are considered typical of the wider SNS
[15].
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The seven PCB congeners (PCB28, PCB52, PCB101, PCB118, PCB153, PCB138 and PCB180) were
well below the ERL concentration as reported in OSPAR (2009) suggesting toxic effects to fauna from
the total PCBs present would rarely be expected to occur, at Caister CM and the Murdoch Hub PCBs
were below the LOD of 5.0 ug g* [14][15].

All detectable concentrations of As, Cd, Cr, Cu, Hg, Ni, Pb, and Zn (normalised to 5% Al) were above
their respective OSPAR (2005) BCs. Additionally, the survey mean values for As, Cr, Cu, Ni, Pb, and
Zn exceeded the OSPAR (2005) Background Assessment Criteria (BAC) values, whilst the mean
concentrations for Cd and Hg were not calculated due to values <LOD. Across the five surveyed areas
from 2020 all detectable concentrations of Li and V were above the upper limit of their respective
OSPAR (1997) BRC ranges [15]. In addition to Li and V, results from the Murdoch Hub and Caister CM
in 2015 indicated that Fe concentrations were above the upper limit of its BRC range [14]. This is to be
expected due to the heavily industrialised nature of the SNS and the region around the CMS in particular
[14][15].

Organotin (monobutyltin, dibutyltin and tributyltin) concentrations were below LOD across the CMS,
except at a single station at the Murdoch Hub (MUR_03) [14][15]. Concentrations of APEs (including
nonylphenol, nonylphenol mono and di-ethoxylates, octylphenol and octylphenol ethoxylates), all fell
below their respective LODs across the whole CMS [14][15].

4.3 Commercial fisheries

The infrastructure to be decommissioned as part of the CMS decommission programme is located
within International Council for the Exploration of the SEA (ICES) rectangles 35F0, 36F0, 36F1, 37F1
and 37F2. The CMS is itself located within rectangle 37F2 with the PL929 and PL930 passing through
the remaining rectangles to shore. Brown and May Marine Ltd undertook a fisheries assessment for
Chrysaor in order to identify commercial fishing activity in the vicinity of the CMS decommissioning area,
and identified that fishing grounds within the vicinity of the CMS Area are fished to varying degrees by
the following fleets:

e Dutch beam trawlers, demersal otter trawlers, and fly seiners;

e UK potters, shrimp beam trawlers, shellfish dredgers, otter trawlers, long-liners, and netters;
e Belgian beam trawlers and demersal otter trawlers;

e Danish sandeelers, midwater and demersal trawlers and seine netters;

e Norwegian purse seiners and midwater otter trawlers;

e German beam trawlers and demersal otter trawlers;

e French otter trawlers (demersal and pelagic); and

e French purse seine netters [54].

With regards to UK fisheries, Table 4.3.1 provides a summary of the landings statistics over the last five
data years (2015-2019 inclusive). Within the offshore central CMS area, demersal species were
primarily targeted by fishers; they made up 63% of landings and 55% of catch value. In all other
rectangles shellfish were dominant, this is most visible closer to shore; in rectangle 36F0 in particular
shellfish catch amounted to over 3,000 tonnes, with a value just under £11 million. This is very high
within the regional context. Pelagic catch only made up a small component of the catch in rectangles
37F1 and 37F2 [41]. The total live weight of catch across the UK in 2019 amounted to 622 thousand
tonnes with a subsequent value of £987 million. The combined totals across all ICES rectangles within
which the CMS decommissioning project sits amount to 6,963 tonnes with a value of over £17 million.
The waters within which the decommissioning project is located, therefore contributed 1.1% and 1.7%
respectively to the overall live weight and value of catch within the UK in 2019 [41].

Table 4.3.2 outlines the effort, according to the number of fishing days between 2015 and 2019. Data
was unavailable for past years within rectangle 35F0 and in 2019 the only months with registered fishing
effort were disclosive (September to December), therefore this rectangle does not appear in Table 4.3.2
[42]. Fishing effort was highest in rectangle 36F0, reaching a total of 2,344 days in 2019, which
corresponds to the high landings and value of catch in that rectangle (see Table 4.3.1). This effort is
generally concentrated within the summer months however, effort is consistently moderate (at a
minimum) throughout the year in 36F0. Comparatively, the other rectangles experience much lower
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fishing effort with most months showing either disclosive data or <100 fishing days. Rectangle 36F1,
experienced the second highest fishing effort which equated to a total of 551 days in 2019 (though still
~5 times less than the effort recorded in 36F0). Again, this fishing effort is highest in the summer
months, although there is some level of effort almost all year round [42].

Figure 4.3.1 shows AIS vessel tracks around the CMS according to fishing gear type. Figure 4.3.2
shows AIS tracks by vessel nationality. This allows for an understanding of the use of the area by foreign
vessels and the fishing methods utilised. Dutch fishing effort is low in the CMS area across all fishing
types, with respect to the seine netting and netting fleets, values and effort recorded by both these gear
types are negligible throughout the CMS area (maximum of €5,000 and 2 to 5 days of effort) [54]. The
Belgian beam trawl fleet in the northern area of the CMS shows low levels of fishing activity (maximum
annual average of €10,000 and 5 days of fishing effort). Comparatively higher activity is recorded in the
southern area although this is still relatively low level (maximum of €25,000 and 10 days effort). Higher
values are recorded outside to the south in an area which is intersected by the CMS to TGT export
pipeline (a maximum of €500,000 and 50 days effort) [54]. Activity by the Norwegian, German and
French fishing fleets is negligible throughout all areas of the CMS area [54].

Published AIS data from the UK fishing fleet shows the average annual number of fishing tracks which
cross pipelines (considered representative of fishing intensity), as recorded between 2007 and 2015
(Figure 4.3.3) [55]. Along the pipelines within the CMS area trawling intensity is low-moderate (up to
50-100 tracks), with some higher intensity areas in the north of the CMS particularly along the PL2109
and PL2110 between Munro MH and Hawksley EM. The PL1922 and PL1925 (from Hawksley EM to
Murdoch MD via McAdam MM), the PL2430 with its associated umbilical PLU2431 (from Kelvin TM to
the Murdoch Hub), and the PL2894 and PL2895 (from Katy KT to Kelvin TM) also experience higher
fishing intensity. Along the PL929 and PL930 to shore, the trawling intensity is variable; offshore closest
to the CMS the intensity is highest (200-353 tracks, approximately between KPs 140-160), along the
rest of the pipeline trawling intensity is negligible (<10 tracks).
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Table 4.3.1: Recent fisheries landings data for ICES rectangles 37F2, 37F1, 36F1, 36F0, and 35F0 [41]

Landings data

ICES rectangle Fisheries type 2015
Live weight (Te) Value (£) Live weight (Te) Value (£) ‘ Live weight (Te) Value (£) Live weight (Te) Value (£) Live weight (Te) Value (£)
Demersal 163.50 290582.61 502.86 1153239.63 688.39 1018826.65 928.22 1366929.30 1017.30 1490799.85
37F2 Pelagic 0.26 660.73 1.07 640.87 0.99 985.61 0.69 724.27 0.07 45.69
Shellfish 98.10 240,719.81 101.72 278,572.39 41351 1,149,483.33 830.62 2,140,745.12 402.66 986,790.44
Total 261.87 531,963.15 605.65 1,432,452.89 1,102.88 2,169,295.59 1,759.53 3,508,398.69 1,420.02 2,477,635.98
Demersal 48.46 69388.60 134.67 276773.02 254.30 339689.47 186.40 258955.38 223.73 276919.16
37F1 Pelagic 0.56 1336.60 0.07 77.82 0.05 37.10 0.12 235.79 0.06 19.82
Shellfish 287.23 595,779.52 256.30 630,487.30 254.30 534,461.27 468.07 849,830.87 181.16 371,539.93
Total 336.26 666,504.72 391.05 907,338.14 508.64 874,187.84 654.58 1,109,022.04 404.94 648,478.91
Demersal 0.23 1160.87 0.68 1578.37 0.51 504.86 6.22 13191.67 9.88 24511.42
36F1 Pelagic - - - - - - - - - -
Shellfish 1,427.35 3,046,907.21 1,161.05 2,371,256.51 1,166.44 1,949,371.04 1,050.43 1,405,270.00 1,265.53 1,584,930.78
Total 1,427.58 3,048,068.08 1,161.73 2,372,834.88 1,166.95 1,949,875.90 1,056.65 1,418,461.67 1,275.41 1,609,442.20
Demersal 15.33 15683.25 9.07 11954.61 5.79 10027.37 7.94 15962.12 22.07 44742.50
36F0 Pelagic - - 161.57 87222.38 0.19 165.20 0.00 4.20 3.61 9.00
Shellfish 3,436.43 10,910,386.83 3,678.11 11,022,651.79 3,857.69 11,129,783.52 3,727.75 9:433,068.53 3:467.20 7,760,575.39
Total 3,451.76 10,926,070.08 3,848.75 11,121,828.78 3,863.68 11,139,976.09 3,735.69 9,449,034.85 3,492.88 7,805,326.89
Demersal 0.80 4310.45 2.46 5579.30 1.03 4253.89 3.01 9311.50 10.87 25680.07
35F0 Pelagic - - - - - - 0.01 22.10 0.23 278.00
Shellfish 1,484.98 2,006,544.32 1,818.27 2,405,187.00 2,541.20 2,041,489.76 929.28 1,380,714.60 4,386.04 2,501,618.94
Total 1,485.78 2,010,854.77 1,820.73 2,410,766.30 2,542.23 2,045,743.65 932.30 1,390,048.20 4,397.15 2,527,577.01
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Table 4.3.2: Fisheries effort data for ICES rectangle 37F2, 37F1, 36F1, and 36F0 [42]

E € a le 2 Ap 2 Aug ep O O De ota
2019 - D D 21 55 D 31 28 D D D - 167

2018 - D D D 36 28 32 50 36 12 D D 224

37F2 2017 - D 17 24 106 147 129 102 33 D D - 567
2016 - - D D 173 166 222 207 118 21 D D 940

2015 - - - D D 190 153 154 63 18 D - 601

2019 D D D D 25 D 17 18 18 D D D 145

2018 D D D D D 14 16 39 20 14 D D 135

37F1 2017 D D 7 D 10 56 41 36 17 D D D 189
2016 - D D D 16 30 58 33 32 33 D D 227

2015 - - D D D 42 36 51 15 D D D 180

2019 D 37 29 35 42 34 62 33 51 72 59 68 551

2018 29 D D 27 29 37 68 82 28 35 21 24 404

36F1 2017 16 D 15 23 23 25 83 65 64 41 33 33 432
2016 14 25 D D D 27 42 82 64 18 35 D 401

2015 D D D 33 51 37 52 65 78 83 41 42 543

2019 142 149 124 173 227 165 277 201 269 243 152 131 2344

2018 136 116 207 248 238 210 283 246 162 137 2645

36F0 2017 167 141 211 230 260 274 252 258 241 159 2922
2016 106 116 162 158 191 239 297 279 226 208 181 2495

2015 118 131 184 263 273 234 277 296 298 264 192 127 2657

Note: Monthly fishing effort by UK vessels landing into Scotland: Blank = no data, D = Disclosive data (indicating very low effort, specifically less than 5 over 10 m vessels
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undertook fishing activity in that month), green = 0 — 100 days fished, yellow = 101 — 200, orange =201-300,
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Figure 4.3.1: AIS fishing vessel tracks by fishing gear type [10]

- - — < B T g - B
- { o
. 3 2% -*
]
>:v_ a8
"y . »
13 =
£ =4
\ 2 2 -
doyrimzsT 3 3
%.0akn in sirorc gaies) >
’4' -
? e
A0 - » »
™ o 'y,@y\-wu T
™ .
2. . 3
W e
o o, » - ,/,
MUNRO-GAS Fikl x
L ¥
7 Hosptal Groys ¥
KATY GAY FIELDY |
x
v
avin
53 e
&
om-A-1
% 1 @
"
©° s
4 : 185
' - L
y A
B AT AL B\ R 77N\ k / :
@™ 8 w» ®Iy a \ C SR > Jcatstsn 3 “
o K sarm > S AGAS FIELD unrace
» o 7 3 . - Py < I
5 1 W) m A
s M ': " \ i \ " s y
B N N ’B o »
S 2 »
= £ i » » M= 3 “ e
- o x “ -
= “ “
£ @ “
sw iy NG oo |
n o e
¥ “
e 1 L - ? P - P ?’.L
. s‘.,:‘m,'. i Y “ “ "
f N - ] bt e
. nautical miles
- ' X n " - " - . . s - s s g A ) &
\ LAY, S - » ” " > .« This figure should not be -dlud.wlchcu'n approval from Anatec. No reproduction of this Image is allowed without written consent from Anatec.

Figure 4.3.2: AIS fishing vessel tracks by vessel nationality [10]
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Figure 4.3.3: Trawling intensity along the CMS pipelines [55]
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4.4 Marine mammals

4.4.1 Cetaceans

The Atlas of Cetacean Distribution in North-West European Waters compiles the distribution of cetacean
species in UK waters [31]. This atlas is based on three sources of cetacean sightings data: INCC Seabirds at
Sea Team, SeaWatch Foundation and data from the first survey of a series called Small Cetacean Abundance
in the North Sea. A total of 19 species of cetacean have been recorded in UK waters [31]. Cetaceans regularly
recorded in the North Sea include the harbour porpoise Phocoena phocoena, bottlenose dolphin Tursiops
truncatus, minke whale Balaenoptera acutorostrata, killer whale Orcinus orca, Atlantic white-sided dolphin
Lagenorhynchus acutus and white-beaked dolphin Lagenorhynchus albirostris. Rarer species that are
occasionally observed in the North Sea include fin whale Balaenoptera physalus, long-finned pilot whale
Globicephala melas, Risso’s dolphin Grampus griseus and the short beaked common dolphin Delphinus
delphis [31]. However, harbour porpoise white-beaked dolphin are the only cetaceans considered as regular
visitors in the SNS throughout most of the year, and minke whale Balaenoptera acutorostrata as a frequent
seasonal visitor [55].

Harbour porpoises are frequently seen across much of the North Sea for much of the year [31]. The predicted
density of harbour porpoises in the vicinity of the project area from recent Small Cetaceans in European
Atlantic Waters and the North Sea (SCANS-III) surveys is high compared to the rest of the UK waters, with an
estimate of around 0.888 animals/km? [32]. Harbour porpoise abundance estimates in the North Sea have
remained stable between 1994 and 2016, and the species range appears to have expanded [32].

White-beaked dolphins are usually found in water depths of between 50 and 100 m in groups of around 10
individuals, although larger groups have been spotted. They are frequently seen in the central and northern
North Sea all year-round in nearshore waters, with sightings in March, May and July in the project area [31].
They have been recorded in the shallower waters of the North Norfolk Sandbanks and within the Dogger Bank
and adjacent areas in small nhumbers [31][55]. The density of white-beaked dolphin in the CMS area is
estimated to be 0.002 animals/km? [32]. The results of the SCANS-IIl surveys found that trend analysis of
white-beaked dolphin estimates in the North Sea gives no indication of changes in abundance since 1994
[32].

Long-finned pilot whales mostly occur in large pods. The distribution map of pilot whale highlights its use of
predominantly deep-water habitat, which constrains them mostly to the north of Scotland within UK waters
[31]. However, there appears to be a pattern of seasonality to their sightings as they have been observed
further south near the Channel in summer months. Within the project area they have only been observed at a
low density in August [31]. Owing to limited observational data the SCANS-III report does not provide a density
estimate for the species in the project area [32].

Minke whales are usually found in water depths of 200 m or less and occur throughout the North Sea. They
are well distributed in the northern and central North Sea, but occasional sightings have been recorded in the
southern half of the North Sea southwards of Flamborough Head and off the north Humberside coast mainly
from July to October [55]. On the slopes of the Dogger Bank and in adjacent areas, relatively high densities
of minke whales have been reported in spring and summer [31]. Given the lack of sightings in the southern
half of the North Sea, minke whales are thought to enter the North Sea from the north [55]. Minke whale
density is estimated to be 0.01 animals/km? in the CMS vicinity [32]. 2016 abundance estimates for the species
were slightly lower than in previous years but still within range of past data therefore there is no support for
changes in abundance since 1989 [32].

4.4.2 Pinnipeds

About 38% of the world population of grey seal Halichoerus grypus occur in the UK, with 88% of the UK
population breeding in Scotland. There are several breeding colonies along the English coast. Breeding takes
place in the autumn with mean birth date in eastern England being November-December [55]. Grey seals use
the Humber Estuary SAC in autumn to form large breeding colonies on the southern shore of the estuary
around Donna Nook [21]. Most of the grey seal population will be on land from October to December during
the breeding season, and in February and March during the annual moult, therefore densities at sea are likely
to be lower at these times of the year. Grey seal density varies across the CMS and along the associated
pipelines to shore. Offshore at the main CMS, grey seal density ranges between 0 and 10 animals per 25 km?.
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Density at the landfall section of the pipelines to shore was between 100 and 150 animals per 25 km? [33].
According to the most recent 2020 data, this equates to up to 0.01% of the grey seal population found within
a 25 km? area in the offshore CMS (Figure 4.4.1) [33].

Harbour seals Phoca vitulina are widespread in the Northern Hemisphere. Harbour seals generally haul out
on tidally exposed areas of rock, sandbanks or mud. Pupping season is between June and July, and the moult
occurs in August and September, therefore from June to September harbour seals are on shore more often
than at other times of the year. Harbour seals use the Wash and North Norfolk Coast SAC, ~27 km south of
TGT, for breeding and hauling-out [23]. Harbour seal density varies across the project area, ranging from 0-1
animals per 25 km? at the CMS area and 5-10 at the PL929 and PL930 landfall [33]. The 2020 data suggests
that the CMS area is used by 0.001% of the harbour seal population within each 25 km? area (Figure 4.4.1)
[33].
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45 Seabirds

The CMS area is important for the following species: northern fulmar Fulmarus glacialis (wintering August —
February), northern gannet Morus bassanus (breeding May — September, and wintering October — April), great
black-backed gull Larus marinus(Breeding April — August, and wintering September — March), black-headed
gull Larus ridibundus (breeding April — August), common gull Larus canus (breeding May — August, wintering
September — April), herring gull Larus argentatus (breeding April — August, and wintering September —
March), Atlantic puffin Fratercula arctica (breeding April — July, wintering August — March), black-legged
kittiwake Rissa tridactyla (breeding May — September, and wintering October — April), common guillemot Uria
aalge (breeding May — June, wintering October to April, and between August — September), razorbill Alca
torda (breeding May — June, wintering October — April, and between August — September), little auk Alle alle
(wintering November — March) and lesser black-backed gull Larus fuscus (breeding May — August) [39].

UK breeding seabird population censuses dating back to the 1960s indicate a change in population trends
over time. Black-legged kittiwake populations declined by 29% between 2000 and 2019. Northern fulmar and
common tern populations have also declined by 33% and 3% respectively, in the same time frame.
Conversely, razorbill, northern gannet, and black-headed gulls have seen populations increases over the
same time [57].

Black-legged kittiwake, having a maximum foraging range of 120 km [58], have been recorded nesting on
offshore platforms before, as have herring gulls. Black-legged kittiwake utilisation distribution is very high along
the PL929 and PL930 and lower offshore in the central CMS area [59].

The Seabird Oil Sensitivity Index (SOSI) [40] identifies regions where seabirds are likely to be most sensitive
to oil pollution. It is an updated version of the Oil Vulnerability Index [60] which uses survey data collected
between 1995 and 2015 and covers the UKCS and beyond. The SOSI also includes an improved method to
calculate a single measure of seabird sensitivity to oil pollution. These data were combined with individual
species sensitivity index values and summed at each location to create a single measure of seabird sensitivity
to oil pollution [40]. The CMS area and associated PL929 and PL930 cover the following UKCS Blocks: 47/17,
47]18, 47/19, 47/20, 47/15, 48/11, 48/6, 48/7, 48/2, 48/3, 48/4, 43/29, 43/30, 44/26, 44/21, 44/22, 44/23, 44/17,
44/18, and 44/19 (see Figure 2.3.1).

Seabird sensitivity to oil within the offshore CMS area (Blocks 44/21, 44/22, 44/23, 44/17, 44/18, 44/19) is low
throughout the year and highest in July and the months of November to January. Along the PL929 and PL930
sensitivity is variable and generally higher throughout the year compared to the CMS area. SOSI is highest
approximately half way along the pipelines to shore; in Block 48/2 sensitivity is high, very high or extremely
high every month of the year. In the Blocks nearest to the coast (47/17, 47/18) sensitivity is highest between
October and December and in March.

Table 4.5.1: SOSI for the CMS area [40]
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44714 | N 4% 4 4% 5% 5 4 5 5 5% N
44718 | 3 5 5 5* 5% 5 4 5 5 5% 3* 3
44124 | 3* 5 5 5* 5* 5 5 5 5* 3* 3
4415 | N 4% 4 4% 5* 5 5 5 5 5*

5 5 5% 5% 5 4 5 5 5%

5 5 5% 4% 4 1 B 4 4%

5 5 5% 4% 4 1 B 5 5%
4427 | 3* 5% 5 5* 4 4 1 4 5 5% T B
4422 | 8* 5 5 5 5* 5 B 5 5 3* E
44128 | 3 5 5 5% 5% 5 5 5 5% 3* B
44123 | 3 5 5 5% 5% 5 g 5 5 5% 3* 7
44129 | 3 5* 5 5% 5* 5 5 5 5* 3* 3
44126 5% 5 5% 3* B 4 5 5% 2% B
4972 | 3* 5 5 5% 5% 5 5 5 5% 3" 3
4719 | 4 5 5 4 5 B 4 B
47110 5 5 4 B 4
47114 | 3 3 5 5 5 7 5
4715 | 3 B 5 5 5 3 5
48/16 | 3 4 g 3* 5 5 5 4 5 4 g
47111 | 3 B 5 5% 5 5 5 4 3* a 7
47112 | 4 B 5 5 4 5 E 4 B E
47113 | 4 3 5 5 5 5 g 4 7
47/116 | 4 4 5 5 5 5 3* 3
4717 | 4 4 B 5 5 5 5 5
4721 | 3 5% 3* 5 5% 5%
47122 | 4 4 5 5 5 5 5 3 3
47123 5 5 5 5 4 E E
47118 | 4 4 5 5 5 5 4 4
47124 5 5 5 5 4 B 3
47119 | 3 B 5 5 5 5 4 4 E
47125 | 3 z 5 5 5 5 4 7 4
47120 | 3 4 5 5 5 5 4 4 3
4821 | 4 4 E 3* 5 5 5 4 4 4 3
43126 5 3
4327 B 5 3
48/1 5 3
48/2 3
48/8 N 3* 3 3
4813 5 5 5% 3* B 4
2819 3* N 4% 4 4 7 3*
48/4 5 5 5% 4 4 4
48/10 3* N 5* 5 4 4% N
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4.6 Conservation sites

Sites of conservation importance located within the vicinity of the CMS infrastructure and associated pipelines
are shown in Figure 4.6.1. The main impact area (around to the CMS infield infrastructure) is shown in more
detail in Figure 4.6.2. Sites for which potential interaction has been identified are described in Table 4.6.1
below, along with those within 40 km of the infrastructure and the Conservation Objectives outlined for the

various sites.
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Figure 4.6.1: Offshore sites of conservation importance near CMS and associated PL929/PL930
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Table 4.6.1: Conservation sites within 40 km of the CMS area and PL929/PL930

Designating features

Conservation Objectives

Distance and direction
from CMS

Decommissioning

Dogger Bank SAC

The Dogger Bank is the largest sandbank in UK waters and is home to a
variety of species. The Dogger Bank in located in the open sea and is
therefore exposed to waves, which in turn prevents vegetation growing on
the shallower parts of the bank. Long thin silver sandeels can be found on
the sides of the sandbank which are a food source for many other species.
The site is protected for the Annex | feature ‘Sandbanks which are slightly
covered by seawater all the time’ [18]. The site overlaps with the Southern
North Sea SAC.

The Conservation Objectives for the site are to ensure that the features are to be in
favourable condition thus ensuring site integrity in the long term and contribution to
FCS of Annex | ‘Sandbanks which are slightly covered by seawater all the time’.

This contribution would be achieved by maintaining or restoring, subject to natural
change:

e The extent and distribution of the qualifying habitat in the site;
e The structure and function of the qualifying habitat in the site; and

e The supporting processes on which the qualifying habitat relies [57].

CMS located within site

activity

Many of the proposed
CMS decommissioning
activities will occur within
this site.

Southern North Sea
SAC

The SNS SAC has been identified as an area of importance for harbour
porpoise, an Annex Il species. This site includes key winter and summer
habitat for this species and covers an area over three times the size of
Yorkshire, making it the largest SAC in UK and European waters at the point
of designation in 2019 [19]. The site overlaps with the Dogger Bank SAC,
North Norfolk Sandbanks and Saturn Reef SAC, and Holderness Offshore
MCZ.

The Conservation Objectives of the site are 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:

e Harbour porpoise is a viable component of the site;
e There is no significant disturbance of the species; and

e The condition of supporting habitats and processes, and the availability of
prey is maintained [62].

CMS located within site

Many of the proposed
CMS decommissioning
activities will occur within
this site.

Inner Dowsing, Race
Bank and North Ridge
SAC

The site is designated for ‘Sandbanks which are slightly covered by seawater
all the time’ and ‘Reefs’. The main sandbank features of the site occur within
the Wash Approaches, the Race Bank-North Ridge-Dudgeon Shoal system
and at Inner Dowsing. The tops of the sandbanks are characterised by low
diversity communities of polychaete worms and amphipod crustaceans.
Comparatively, the trough areas between the sandbank features contain a
diverse mosaic of biotopes on mixed and gravelly sands. Biogenic reef
attributed to S. spinulosa has been consistently recorded within the site.
These reef structures support hugely diverse communities [20]. The site
overlaps with the Greater Wash SPA.

The Conservation Objectives of the site are to ensure the integrity of the site is
maintained and that the Annex | qualifying features are preserved and the site
maintains the FCS of its qualifying features by maintaining or restoring:

e The extent and distribution of qualifying natural habitats and habitats of the
qualifying species;

e The structure and function (including typical species) of qualifying natural
habitats;

e The structure and function of the habitats of the qualifying species;

e The supporting processes on which qualifying natural habitats and the
habitats of qualifying species rely;

e The populations of each of the qualifying species; and

e The distribution of qualifying species within the site [63].

Intersected by PL929 and
PL930

There are no significant
planned
decommissioning
activities within the site,
other than
decommissioning
PL929/PL930 in situ.

Greater Wash SPA

The Greater Wash area provides areas of importance for over-wintering for
the red-throated diver, little gull and common scoter.

In addition, the site aims to protect ideal coastal feeding waters used by
breeding populations of common tern, sandwich tern and little tern [24]. The
site overlaps with a number of other designated areas: the Holderness
Inshore MCZ and Holderness Offshore MCZ to the north, and the Inner
Dowsing and Race Bank and North Ridge SAC to the south.

The Conservation Objectives of the site are to ensure that the integrity of the site is
maintained or restored and that the site contributes to achieving the aims of the Wild
Birds directive by maintaining or restoring; The extent and distribution of the habitats
of the qualifying features;

e The structure and function of the habitats of the qualifying features;

e The supporting processes on which the habitats of the qualifying features
rely;

e The population of each of the qualifying features; and,

e The distribution of the qualifying features within the site [64].

Intersected by PL929 and
PL930

There are no significant
planned
decommissioning
activities within the site,
other than
decommissioning
PL929/PL930 in situ.

Humber Estuary SPA

The range of habitats within the Humber Estuary support a variety of
wintering, passage and breeding birds, including internationally important
populations of a number of species. Birds are widely distributed throughout
the site, the distribution of individual species reflecting habitat distribution
and species ecology. The following bird species contribute to the sites
designation: avocet (both breeding and non-breeding populations); bar-
tailed godwit (non-breeding population); bittern (both breeding and non-

The Conservation Objectives of the site are t