Enoch Field

GENESIS

GENESIS
CONTRACTOR DOCUMENT FRONT SHEET

Contractor Document Number Contractor Revision
218919C-001-D-RT-03003 3

Bridge Petroleum 3 Limited
Enoch Field

Document Title: Enoch Subsea Comparative Assessment Report

Document Number: ENO-P001-GEN-DE-RE-0002

Project Revision History
ca 01/07/26 | Reissued for use i SO Ne) RF
c3 14/05/26 | Reissued for use GS/SO | SO RF
C2 25/02/26 | Reissued for use SO SO ZR
(ox} 28/11/25 | Issued for use SO SO ZR

Al 02/05/25 Preliminary TH/GS SO ZR
REVISION DATE REVISION DESCRIPTION ORIGINATOR | DISC.CHK | DISC. APP CLIENT
CHECK APPROVAL | APPROVAL

CONTRACTOR DOCUMENT STATUS
Review of Contractor’s data does not relieve Contractor of responsibility for
correctness under terms of the contract.
Code | Comment Action Required Supplier

Document shall be revised to next
Approved relevant status and resubmitted as May Proceed
applicable.

Approved subject to comments being
incorporated. Issue at next revision if May Proceed
applicable
Not Accepted. Work may not proceed. | Must Not
Revise and resubmit at same status Proceed

Approved with

02
Comments

03 Rejected

04 Information Only | Do not resubmit May Proceed

RETURN CODE:

Responsible Engineer Signature:

Responsible Engineer Printed Name:




~ BRIDGE

“ ' PETROLEUM

REPORT

Enoch Subsea Comparative Assessment Report

Prepared for: Bridge Petroleum

Prepared by: Genesis Energies

www.genesisenergies.com

Project Title: Enoch Decommissioning Project
Document / Rev No.:  218919C-001-D-RT-03002 / 3
Client Document No.: ENO-P001-GEN-DE-RE-0002

Rev Date Description Issued by Checked Approved Client
by by Approval

1A 04/09/25 Issued for Internal Review KJS TH/GS

A 16/09/25 Issued for Client Review KJS TH/GS SO

0 28/11/25 Issued for Use GS SO SO

1 25/02/26 Re-Issued for Use TH GS/SO SO

2 14/05/26 Re-Issued for Use SO TH SO

3 01/07/26 Re-Issued for Use Y SO SO

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.
Printed copy is uncontrolled G E N ESI S
Choose an item.



Project Title: Enoch Decommissioning Project

Document & Rev No: 218919C-001-D-RT-03002 / 3 & BRIDSE M
Document Title: Enoch Subsea Comparative Assessment Report
Contents
ABBREVIATIONS ...ttt e et e et e eeesssssssssessnsnsnsnnnnnnnnnnes 5
EXECUTIVE SUMMARY ...ttt 7
1.0 INTRODUCTION. ...ttt ettt e e e e e eeeeaeeeesessssesnnnnnnnnes 10
P B = 7= Tod (o | (o 10 o EO PP P PP PPPPPPPPPPPPPPPPPPRt 10
L O AV oY oY o ) B T o 10
LR T VT oo 1T PSPPI 12
1.4 Environmental and Societal OVervieW...............ooueiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiinenens 12
1.5 Pipeline Burial Depth Definitions...........ouviiiiiiiiiic e 12
2.0 OVERVIEW OF THE CAPROCESS........cco e 13
K O ST 01 | = | N[ PP 14
3.1 Inclusions and Boundaries...........ccoooooiiiiiiiii 14
3.2 EXCIUSIONS ...t 14
3.3 Evaluation Method ... 15
3.4 Assessment Criteria and Sub-Criteria..........cccoooiiiiiiiiiiiiiiiee e, 15
3.5 Subsea Hardware GroUpiNgS.......c.cueaiiiuiuiiiiiiiae et ee e e e e e e e e 16
4.0 SCREENING ... ..ottt aeaeeaesssnnnnnnnnnne 18
5.0 PREPARE ... 20
S0t B 1= | [ (= | U 20
5.2 Safety Risk Assessment / Environmental Impact Identification .......................... 20
8.0  ESTABLISH ..o 21
6.1 Stakeholder ENgagement ............ouuiiiiiiiiiiie e 21
6.2 Confirm Criteria, Sub-Criteria & Weightings ... 21
6.3 Review and Agree Pre-Screening OUutCOmME............oooviiiiiiiiiiiiciiice e, 21
7.0 EVALUATE e 22
7.1 Evaluation Workshop TOOIS .........ouuiiiiiiiiiiiieece e 22
7.1.1 Qualitative Assessment — Rating Guide Table ................ccc 22
7.1.2 Evaluation/Rating WorkbooK ..o 22
7.1.3 Mechanics of Rating the Options............c.oooiiiiiiiii e, 23
8.0 RE P O R . 24
8.1 Group A RESUILS ...coeiiiiie i e 24
8.2 Group B RESUILS ...coeviiiiiii e 26
8.2.1 Group B Sensitivity TeStS ......cciiiiiiiiiiiie e 26
0.0 CONCLUSIONS ... e e e e e e e e e e e e 29

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.
Printed copy is uncontrolled GENESIS

Page 2 of 34



Project Title: Enoch Decommissioning Project

Document & Rev No: 218919C-001-D-RT-03002 / 3 & PRRSEUM
Document Title: Enoch Subsea Comparative Assessment Report

10.0 REFERENCGES ... ..ottt ettt eeeaeaeseesensssnnsnnnnnes 30
APPENDIX A — TECHNICAL DATA SHEETS ..ottt 31
APPENDIX B — CA RATINGS GUIDE TABLE........cootiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeees 32
APPENDIX C — CA EVALUATION WORKBOOKS .......cooiiiiiiiiiiiiiiieiieeeeiieieeieeseeieeneeeennnnnnnes 33
APPENDIX D — DEPTH OF BURIAL PROFILES .......cooiiiiiiiiiiiiiiiiiieieieeeeeeeeee 34

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.
Printed copy is uncontrolled GE NES I S

Page 3 of 34



Project Title: Enoch Decommissioning Project

Document & Rev No: 218919C-001-D-RT-03002 / 3 & PRRSEUM
Document Title: Enoch Subsea Comparative Assessment Report

Figures & Tables

Figures

Figure 1-1: ENOCh SubSea LayOuLt............uuiiiiiiiiiiiiieee e 11
Figure 1-2: Pipeline Burial Depth Definitions ............ooviiiiiiiiiiiiiiiiiiiiiiieeeeees 12
Figure 2-1: CA Process Flowchart.............ooouiiiiiii e 13
Tables

Table 0-1: CA Main and Sub Criteria.............coooiiiiiii e 8
Table 0-2: Summary of Groupings Considered inthe CA. ..o, 8
Table 0-3: CA RESUILS. ...ttt eeeennnes 9
Table 3-1: Boundaries Of CA ... 14
Table 3-2: Evaluation Method A — Comparative Impact................cccoeiiiiii 15
Table 3-3: Main Criteria and Sub-Criteria Adopted in the CA Evaluation............................. 16
Table 3-4: Pipeline and Umbilical Grouping and Features...........ccccccoiiiiiiiiiiiiiiennnniieee, 17
Table 4-1: Summary of Screened OPLIONS ........c..uiiiiiiiiie e 19
Table 7-1: CA Workshop Participants. ...........oouuuiiiiiiiii e 22
Table 8-1: Group A Pipelines CA Results SUMMaAry.........cccoceeiiiiiiiiiiiiice e 25
Table 8-2: Group B Pipelines CA Results Summary............ccccoooiiiiiieeeee 28
Table 9-1: Preferred and Acceptable Decommissioning Options Identified. ........................ 29

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.
Printed copy is uncontrolled GENESIS

Page 4 of 34



Project Title:

Document & Rev No:
Document Title:

Enoch Decommissioning Project
218919C-001-D-RT-03002 / 3
Enoch Subsea Comparative Assessment Report

_+#+ BRIDGE

@

PETROLEUM

ABBREVIATIONS

Inch

Less than

Greater than

Greater than or equal to

As Low as Reasonably Practicable

Contracting and Procurement

Comparative Assessment

Central North Sea

Cessation of Production

Department for Energy Security and Net Zero

Depth of Burial

Depth of Cover

Depth of Lowering

DP Decommissioning Programme

EA Environmental Appraisal

E/H/CI Electrical, Hydraulic and Chemical Injection

ENVID Environmental Impact Identification

FPS Forties Pipeline System

HIRA Hazard Identification

HSE Health Safety and Environment

Kilometre

Metre

Square metre

Not Applicable

Norwegian Continental Shelf

Not Significantly Different

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.

Printed copy is uncontrolled

Page 5 of 34

GENESIS



Project Title: Enoch Decommissioning Project

Document & Rev No: 218919C-001-D-RT-03002 / 3 i) EE}BSEEU M

Document Title: Enoch Subsea Comparative Assessment Report

Offshore Energies UK

Offshore Petroleum Regulator for Environment and Decommissioning

Oslo-Paris Convention

Pipeline

Umbilical

Priority Marine Features

Red / Amber / Green

Subsea Isolation Valve

Subsea Umbilical Termination Unit

Metric tonne

Top of Pipe

Topsides Umbilical Termination Unit

Wellhead Protection Structure

United Kingdom Continental Shelf

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.
Printed copy is uncontrolled GENESIS

Page 6 of 34



Project Title: Enoch Decommissioning Project

Document & Rev No: 218919C-001-D-RT-03002 / 3 & BRIDGE M

Document Title: Enoch Subsea Comparative Assessment Report

EXECUTIVE SUMMARY

Bridge Petroleum 3 Limited are developing plans to decommission the Enoch field in the
United Kingdom Continental Shelf (UKCS) Central North Sea (CNS). Enoch is tied back to
Brae Alpha approximately 15 km distant. The field partially extends into the Norwegian
Continental Shelf (NCS) although the facilities are located entirely within the UKCS. First
production was achieved in 2007. Cessation of Production (CoP) is being planned for Q3
2026.

Enoch is a single well development, the tie-back is approximately 15.8 km in length. There are
three lines laid between the Enoch well and the Brae Alpha platform:

e 8" Rigid Oil Production Flowline (PL2336);
e 37 Rigid Gas Lift Flowline (PL2337) (piggy-backed onto the 8” line);

e Combined Control, Power, Signal Hydraulic and Chemical Injection Umbilical
(PLU2338)

To support the Decommissioning Programme (DP) submission for the Enoch facilities, the
preferred method of decommissioning the pipelines and umbilical must be determined.

In accordance with the Department for Energy Security and Net Zero (DESNZ)
decommissioning guidelines (Ref 1) and the Offshore Energy UK (OEUK) CA guidelines (Ref
2), a Comparative Assessment (CA) has been carried out to compare possible
decommissioning options for the pipelines and umbilical to determine the preferred
decommissioning approach for these lines.

In line with the OEUK CA guidelines (Ref 2) the CA followed a six step process; Scoping,
Screening, Prepare, Establish, Evaluate and Report. Following these six steps ensured a
consistent approach to the undertaking of the CA and therefore in identifying the optimal
approach to decommissioning the relevant infrastructure.

The CA was based upon an assessment against five main criteria; Technical, Safety,
Environment, Societal and Economic. Within each main criteria, between two and four sub-
criteria were considered. The sub-criteria considered in this project are listed in Table 0-1.
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Table 0-1: CA Main and Sub Criteria.

Risk of major project failure

Technical - :
Technical complexity & track record
Risk during project execution to project personnel
Risk during project execution to those on land
Safety

Risk during project execution to other users of the sea

Residual (Long-Term) risk to other users of the sea

Impact of decommissioning operations offshore

Seabed disturbance — short term

Environment
Change of habitat — long term

Waste processing

Impact on commercial fisheries
Societal

Socio-economic impact on communities and amenities

Cost of decommissioning / removal activities

Economic
Cost of long-term monitoring / remedial activities

To facilitate the CA process the decommissioning guidance allows for pipelines and umbilicals
with similar features to be grouped together to assist with the CA process. Based on the type
of lines (e.g. flexible or rigid), and status (e.g. trenched and buried to depths = 0.6 m, or
trenched and buried to depths < 0.6 m or surface laid) the Enoch flowlines and umbilical were
split into two groups: Group A and Group B as shown in Table 0-2.

Table 0-2: Summary of Groupings Considered in the CA.

m Description

Group A Rigid Flowlines (Trenched and buried with partial rock cover)
P (Depth of Cover (DoC) = 0.6 m)

Group B Umbilical (Trenched and buried with partial rock cover)
P (DoC < 0.6 m)

The UK decommissioning guidance suggests that a screening exercise is conducted in
advance of the CA to screen out infeasible options before the CA is undertaken. All recognised
subsea decommissioning options were assessed for both Groups, and those options were
screened prior to the CA to ensure the most appropriate options were carried forwards.
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In support of the CA, a desktop Hazard Identification and Risk Assessment (HIRA) and a
desktop Environmental Impact Identification (ENVID) were carried out to assess the safety,
environmental and societal factors of each of the options in the CA.

The CA was conducted on the 14" August 2025 and was attended by technical, safety and
environmental representatives from Bridge Petroleum and Genesis Energies. A summary
presentation was provided detailing the characteristics of each subsea hardware grouping and
a summary of decommissioning options.

During the CA, all participants had the opportunity to provide their input whilst the CA chair
and scribe populated the CA worksheets with the agreed narrative. Each decommissioning
option was then assessed against each of the sub-criteria rated using a Red / Amber / Green
(R/A/G) scale in accordance with the OEUK CA guidelines; using Green to signify a most
preferred scenario / lower impact, Amber to signify a moderately preferred scenario / moderate
impact and Red to signify a least preferred scenario / higher impact. Only when all
decommissioning options for the group were assessed were the number of Green / Amber /
Red ratings reviewed to determine the preferred decommissioning option for that grouping.

The CA results highlighting the preferred option are provided in Table 0-3.

Table 0-3: CA Results.

Status Results of the CA

Preferred option:

PL2336 8” Rigid Oil 2C - Remediate in-situ with
Production Flowline Exposed Sections Cut and
Removed
Group A

) ) Acceptable options:
Trenched and buried with . o .
a (Depth of Cover) DoC 2A - Remediate in-situ with

PL2337 3’ Rigid Gas Lift 206m EXposeg Sections  Rock

Flowline (piggy-backed onto overe

the 8” line) 2B - Remediate in-situ with
Exposed Sections Trenched
and Buried

_ Preferred option:

Etgﬁgfigﬁgbggial Group B 2C - Remediate in-situ with

Hydraulic and Chemical Trenched and buried with | Exposed Sections Cut and

Injection Umbilical a DoC of < 0.6m Removed

Note: The sections (~1.25 km) to be remediated in-situ are under existing rock cover. The remaining 14.125 km length
of the umbilical will be fully removed.

The UK regulator advises that economic criteria should not be a main/only driver for selecting
a decommissioning option. Therefore, a sensitivity test was carried out whereby the economic
criteria were removed. Removing the economic criteria did not change the results.

Where the Contracting and Procurement (C&P) select a decommissioning option that was not
the most preferred option, Bridge Petroleum will discuss this with the regulator before finalising
execution plans recognising asset availability and market environment at the time of
decommissioning.
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1.0 INTRODUCTION

1.1 Background

Genesis Energies (“Genesis” henceforth) have been awarded the contract to provide
decommissioning support for the Enoch Field to draft a subsea Decommissioning Programme
(DP) for submission to the Offshore Petroleum Regulator for Environment and
Decommissioning (OPRED) for approval.

Under the Department for Energy Security and Net Zero (DESNZ) guidance (Ref 1) a
Comparative Assessment (CA) is required to identify the optimal approach for
decommissioning the pipelines and umbilical associated with the Enoch field.

The CA for the pipelines & umbilical followed the approach set out in the 2015 Offshore
Energies UK (OEUK) guidelines (Ref 2) This report, details the preparation for the CA, the CA
process and the results and is submitted in support of the DP submission.

1.2 Overview of Field

The Enoch Field, first discovered in 1985, is located in United Kingdom Continental Shelf
(UKCS) block 16/13a (Central North Sea), approximately 15 kilometres (km) East of the Brae
Complex. The field partially extends into the Norwegian Continental Shelf (NCS); however the
facilities are located entirely within the UKCS and decommissioning will be subject to UK
requirements. First production was achieved in 2007. Cessation of Production (CoP) is now
being planned for Q3 2026.

The field is approximately 300 km Northeast of Aberdeen and is in water depths of
approximately 120 meters (m).

Enoch is a single well development (well 16/13a-7), tied back to the Brae Alpha platform. See
Figure 1-1. The tie-back is approximately 15.8 km in length. There are three lines laid between
the Enoch well and the Brae Alpha platform:

¢ 8" Rigid Oil Production Flowline (PL2336).
e 37 Rigid Gas Lift Flowline (PL2337) (piggy-backed onto the 8” line).

e Combined Control, Power, Signal Hydraulic and Chemical Injection Umbilical
(PLU2338, E/H/CI Umbilical).

The infield production and gaslift lines are tied back to Brae Alpha via flexible risers inboard
of the Enoch SSIV and oil production is exported from Brae via the Forties Pipeline System
(FPS).
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Figure 1-1: Enoch Subsea Layout
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1.3 Purpose

This document is intended to provide a record of the CA process carried out for the pipelines
and umbilical associated with the Enoch field tied back to the Brae Alpha platform.

1.4 Environmental and Societal Overview

The Environmental Appraisal (EA) to be submitted in support of the DP submission will provide
details of the environmental and societal receptors in the area. In summary the field is located
outwith any protected areas. However, there are indications of mature and juvenile Arctica
islandica within the Enoch area (an OSPAR species classified as a threatened and / or
declining species and a Scottish Priority Marine Species (PMF)). Habitat similar to ‘Sea pen
and burrowing megafauna communities’ is also associated with the area. This habitat is
classified by OSPAR as a threatened and/or declining habitat. A number of marine mammals,
fish, and seabirds also occur in the area.

Fishing effort in the area is considered to be low.

More details on the environmental and social receptors associated with the area are provided
in the EA (Ref 3).

1.5 Pipeline Burial Depth Definitions

Different definitions will be used for different burial depths. The following diagram (Figure 1-2)
illustrates the different burial depth definitions.

Mean Seabed Level

Figure 1-2: Pipeline Burial Depth Definitions

As per DESNZ Guidance (Ref 1), a pipeline is deemed adequately trenched and buried (and
therefore a candidate for in-situ decommissioning) when the top of the pipeline is to a minimum
depth of 0.6m (Depth of Lowering (DoL) and Depth of Coverage (DoC)).

However, in situations where lines are adequately trenched (DolL), but not buried to 0.6 m or
greater (DoC) then more information will be required on potential snagging risks to support
the decision making.
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2.0 OVERVIEW OF THE CA PROCESS

The CA process described in the OEUK CA Guidelines (Ref 2) is summarised in Figure 2-1.
This process was followed for the Enoch CA and this report is structured to follow the process

described.

\

eldentify Facilities and Boundaries

eConsider Appropriate CA Method

L{eJs 1 I:8 e Establish Assessment Criteria, Sub-Criteria and Pipeline groupings )

\

eDetermine all potential decommissioning options

: eReview and Pre-Screen out impractical options
Screening

J
p

eDevelop supporting studies to inform CA

- Technical, Safety, Environmental and other appropriate studies
IETEICI o Pre-read studies and develop factsheets )

\

eStakeholder Engagement

eConfirm Criteria and Sub-criteria / Agree Weighting (if applicable)/ Agree Rating Methodlogy

eReview and Agree pre-screening outcome )
\

eEvaluate the options

ePopulate agreed scoring template

*Rank the options (Discount options where appropriate) )
\

*Emerging Recommendations

eStakeholder Engagment

eSupport DP decisions )

Figure 2-1: CA Process Flowchart.
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3.0 SCOPING

This section summarises:
o The elements included within the CA and the boundaries (Section 3.1);
o Those elements not considered in the CA (Section 3.2);
o The Evaluation Method applied in the CA (Section 3.3);
o The assessment criteria and sub-criteria considered in the CA (Section 3.4); and

e The groupings considered in the CA (Section 3.5)

3.1 Inclusions and Boundaries

This CA covers the subsea rigid pipeline, rigid piggy-backed pipeline and the combined
control, power, signal hydraulic and chemical injection umbilical associated with the Enoch
Well, tied back to the Brae Alpha platform.

Details of each of the lines considered in the CA are presented in Table 3-1.

Table 3-1: Boundaries of CA

Pipeline Description From To
PL2336 8” Rigid Oil Production End of rock cover at Pipeline end flange at
Flowline Enoch well SSIV structure
3” Rigid Gas Lift Flowline oo
. ” End of rock cover at Pipeline end flange at
PL2337 (p'ggy'bacﬁﬁg)omo the 8 Enoch well SSIV structure

End of rock cover
approaching SSIV
Break-Out

End of rock cover at
Enoch well

Combined Control, Power,
PLU2338 Signal Hydraulic and
Chemical Injection Umbilcal

(Umbilical continues
to Subsea Umbilical
Termination Unit
(SUTU), but this
section not included in
scope of CA)

(Umbilical terminates
at Topsides Umbilical
Termination Unit
(TUTU), but this
section not included in
scope of CA)

3.2 Exclusions

In line with DESNZ decommissioning guidelines (Ref 1) the following items will be recovered
as part of the decommissioning project and therefore are not subject to a CA:

o All subsea installations, including Tree, Wellhead, Wellhead Protection Structure
(WHPS), SSIV, Tree Valve Skid, pipe tunnel and stabilisation / protection mattresses;

o 8" flexible riser and jumper at Brae Alpha to Subsea Isolation Valve (SSIV);
o 8" production tie-in spool at SSIV;
e 8" production tie-in spools at Enoch Well;

o 3’ flexible riser and jumper at Brae Alpha to SSIV;

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.
Printed copy is uncontrolled G ENESI S

Page 14 of 34



Project Title: Enoch Decommissioning Project

Document & Rev No:  218919C-001-D-RT-03002 / 3 & BRIDCE M

Document Title: Enoch Subsea Comparative Assessment Report

o 3" production tie-in spool at SSIV;

e 3" production tie-in spools at Enoch Well;

» Dynamic / Static Umbilical, section from Brae Alpha Platform to SSIV Break-Out;
e Flowline spools.

3.3 Evaluation Method

For the CA, Evaluation Method A, as defined in the OEUK Guidelines (Ref 2), was selected.
This involves the use of the RED / AMBER / GREEN (R/A/G) evaluation method which is a
common approach for pipeline CAs.

Under this Evaluation Method, colour coding, rather than numerical scoring, represents the
relative preference of the options with respect to the criteria to be considered Table 3-2).

Table 3-2: Evaluation Method A — Comparative Impact.

Performance Comparative Impact

Most Preferred Lower Impact

(Amber) | Moderate Impact

Least Preferred Higher Impact

No Preference No significant impact across options’

Regulatory Guidance (Ref 1) identifies that “The preferred option should be
selected by focusing on the matters where the impacts of the options are
significantly different’. Therefore, where there is no significant difference
between the options the sub-criterion across the options should be colour
coded grey.

3.4 Assessment Criteria and Sub-Criteria

Assessment criteria provide a framework for comparing options. The main criteria considered
in the CA were as per OEUK CA guidelines (Ref 2). For ease of analysis and recognising the
main criteria cover a wide spectrum of specific issues, the main criteria were divided into sub-
criteria. Table 3-3 identifies the main criteria and sub-criteria considered in the CA. It should
be noted that the sub-criteria considered are largely aligned to the examples of sub-criteria
provided in the OEUK CA guidelines.
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Table 3-3: Main Criteria and Sub-Criteria Adopted in the CA Evaluation.

Main Criteria Sub-Criteria

Risk of major project failure

Technical
Technical complexity & track record

To project personnel

Risk during Project

Safety Execution Phase To those on land

To other users of the sea

From end points Residual risk to other users of the sea

Impact of decommissioning operations offshore
(includes emissions to air, discharges to sea, underwater
noise and fuel use)

Seabed disturbances — short term

Environment Change of habitat — long term

Waste processing

(i.e. processing of returned materials, use of landfill,
consideration of emissions associated with such
processes, and the impact of transport of material)

Impact on commercial fisheries

Societal
Socio-economic impact on communities and amenities

Cost of decommissioning / removal activities

Economic Cost for long term monitoring / potential future remediation

activities

3.5 Subsea Hardware Groupings

The DESNZ decommissioning guidelines (Ref 1) and OEUK CA guidelines (Ref 2) both
acknowledge that, where there are several flowlines and umbilicals in the field that are being
decommissioned at the same time it may be appropriate to group flowlines and umbilicals with
similar features together and to carry out a combined CA.

As part of the Options Development and Screening Report (Ref 4) proposals were made and
agreed on for the flowlines and umbilical groupings described as shown in Table 3-4.

Burial depth is an important factor in the grouping of subsea infrastructure. DESNZ
Decommissioning Guidance (Ref 1) defines an acceptable burial depth as =0.6 m, thus
exposed sections of pipeline are defined by one of the following criteria:

¢ No Depth of Cover (DoC) along the exposed section, or

e Where Depth of Burial (DoB), is <0.6 m to Top of Pipe (ToP) along the exposed section.
The two main groups identified for Enoch are summarised as follows:

e Group A: Rigid Flowlines (Trenched and buried with partial rock cover)

e Group B: Umbilical (Trenched and buried with partial rock cover)
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Table 3-4: Pipeline and Umbilical Grouping and Features

COMPONENT TYPE / APPLICABLE 2.4 3
GROUP ID AS-LAID CONDITION PIPELINES LENGTH (m) WEIGHT (Te) | BURIAL STATUS EXPOSED LENGTH (m)
Trenched and buried
. with partial rock cover
PL2336, 8” Oil 15 2441 1290 along entire length 30m Brae end and 6m well end
Production Flowline ’ ’ (under shared single mattress)
Average depth of
Rigid Flowlines (Trenched burial is 0.99m
A and buried with partial
rock cover) Trenched and buried
PL2337, 3" Gas Lift with partial rock cover
Flowline (piggy-backed 15,2401 191 along entire length At (B G 0 Em wiEl ene
1 (under shared single mattress)
onto the 8” line) Average depth of
burial is 0.99m
Trenched and buried
Umbilical (Trenched and | PLU2338, Electric, with partial rock cover | Dye to DoC, the majority of the
B buried with partial rock Hydraulic, Chemical 15,375 501 along entire length line (circa 14.125 km) is

cover

Injection umbilical

Average depth of
burial is 0.3m

considered exposed

' The lengths listed for the piggyback pipelines within this Table in Group A cover only the lengths being CA'd, excluding spools, risers etc.

2The average DoB of the piggyback pipelines is 0.99m over the entire length. Between KP0.252 — KP2.882, the average DoB is 0.55m, which is rock covered.

3 The lines are rock covered at the well approach, where the rock cover extends to cover the trench transitions. The umbilical is also rock covered at the overage loop, where the
rock cover extends to cover the trench transitions. The only untrenched sections of flowline and umbilical are at the Brae Alpha platform SSIV approach, where the short, circa
30m, flowline sections running between the trench transition and the SSIV spools are on the seabed and are mattress protected. The umbilical section running between the
trench transition and the SSIV break-out can be cut at the trench transition. The flowline section running between the trench transition and the SSIV tie-in spools can also be cut
at the trench transition [Ref 4].

4 Refer to Appendix D for depth of burial survey data.
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4.0 SCREENING

The DESNZ decommissioning guidelines (Ref 1) and the OEUK CA guidelines (Ref 2)
recommend that a screening exercise is completed on all potential decommissioning options
to create a shortened list to be carried into the CA.

A pre-screening was carried out of all known decommissioning options for each grouping. The
pre-screening resulted in a number of options being identified for further assessment in the
CA. Table 4-1 identifies the options considered for each grouping and shows which options
were carried through to the CA. Details on why different options were screened out are also
summarised in Table 4-1. Full details of the screening process are captured in the
Decommissioning Option Screening Report (Ref 4).
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Table 4-1: Summary of Screened Options

Rigid piggy-backed
lines which are

trenched and buried

A with varying lengths / X X X / / / X
izzsgtrlox\?e?;;?k (Screened (Screened (Screened (Screened
Depth of Burial Out) Out) Out) out)

(DoB) is 0.55 m.

Umbilical which is
trenched and buried
with  some rock
cover. Average
DoC is 0.3 m.
Assessment X

B considers that X X
outwith the rock
(Screened (Screened

covered crossings N/A

and sections tﬁe (A Out) Out)
umbilical is exposed
due to being only
covered to 0.3 m
(DoC).

v Carry forward option to CA.
X Screened Out based on qualitative assessment, or not applicable; do not carry forward option to CA.
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5.0 PREPARE

5.1 Technical

To ensure robust evidence was available to inform the CA evaluation of the different
decommissioning options, drawings, inspection reports, survey reports and operational history
were all reviewed. In addition, technical studies were completed to accurately determine the
quantity, specification, physical layout, status and predicted behaviour of the facilities to be
decommissioned.

For reference during the CA workshop, summary technical data sheets for each of the Groups
were prepared (Appendix A).

5.2 Safety Risk Assessment / Environmental Impact Identification

A desktop Hazard Identification and Risk Assessment (HIRA) and a desktop Environmental
Impacts Identification (ENVID) were undertaken to inform the CA.

The objectives of the desktop exercises were to:

o Identify initiating events that have the potential to give rise to safety, health, societal
and environmental consequences;

» Evaluate the safeguards, controls and mitigating measures;
» Risk assess the hazards identified across the options; and

» If appropriate, make recommendations for adequate safeguards, controls, mitigating
and emergency response measures to minimise the occurrence, reduce the
consequences and escalation potential such that the risk or environmental impact is
reduced to as low as reasonably practicable (ALARP).

The activities associated with each decommissioning option under consideration for each
grouping were assessed separately which enabled the specific safety, societal and
environmental related risks of each option to be identified.

The HIRA and ENVID processes involved structured approaches, in line with general industry
accepted good practice.

The results of the desktop HIRA informed the ratings applied to the relevant safety sub-criteria
during the CA.

The results of the desktop ENVID informed the ratings applied to the relevant environmental
and societal sub-criteria during the CA.
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6.0 ESTABLISH

6.1 Stakeholder Engagement

Consulting with stakeholders is an important part of the decommissioning impact assessment
and CA process as it allows any concerns or issues which stakeholders may have to be
communicated and addressed.

Given the relatively straightforward nature of the project and minimal infrastructure, informal
stakeholder engagement (i.e. SFF and JNCC) was carried out in advance of the CA being
completed. In addition, where applicable, previous decommissioning project feedback from
Stakeholders/Regulators was also considered during the workshop and reflected in the
evaluation.

6.2 Confirm Criteria, Sub-Criteria & Weightings

The agreed main criteria and sub-criteria are described in Section 3.4.

As described in Section 3.3, a qualitative R/A/G approach to rating performance of each
decommissioning option and across each of the sub-criteria was adopted, therefore numerical
scoring was not applied such that all sub-criteria evaluated were given equal weighting. This
means that the more sub-criteria allocated to a main criterion, the greater the influence that
main criterion had on the outcome when compared to another main criterion with less sub-
criteria. The results were also assessed whereby an ‘average’ rating was considered across
all the sub criteria within a main criterion, the results of which are also presented.

6.3 Review and Agree Pre-Screening Outcome

The results of the option pre-screening study (see Table 4-1 and Ref 4) were shared with the
wider project team for review ahead of the CA Evaluation Workshop. A summary of the pre-
screening was also presented at the workshop to ensure alignment across attendees.
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7.0 EVALUATE

The CA Evaluation Workshop was held in person on the 14" August 2025. Details of
participants are provided in Table 7-1. As can be seen, required engineering disciplines and
operator specialists were represented e.g. decommissioning, subsea engineering, safety,
environment and operations.

Table 7-1: CA Workshop Participants.

Rod Farquhar

COMPANY

Head of Operations / QHSSE Manager

Zach Ruslan

Asset Manager / Principal Production Technologist

Nisha Murray

Geoscientist (Part time at workshop)

Bridge Petroleum

Stuart Odell

Senior Consultant Decommissioning Engineer (Project Manager)

Kevin Simpson

Senior Consultant Decommissioning Engineer (Chair)

John Kennedy

Senior Consultant Decommissioning Engineer

lain Young

Decommissioning Engineer (Scribe)

Pariza Mahbub

Senior EA Specialist

Martha O’Sullivan

Senior Consultant Environmental Specialist

Kayleigh Hughes

Consultant Environmental Engineer

Allan Brown

Senior Consultant Technical Safety and Risk Engineer

Genesis

7.1 Evaluation Workshop Tools

7.1.1 Qualitative Assessment — Rating Guide Table

A Ratings Guide Table (see Appendix B) for the different Technical, and Cost sub-criteria
considered in the CA was prepared to assist workshop participants in the application of R/A/G
rating against each sub-criterion. The contents were not used as outright ranking instructions,
rather as guides to generate discussion and provide direction on potential differentiators.

Results of the HIRA and ENVID (Ref 5) were used to support the assessment of the safety,
environmental and societal sub-criteria.

7.1.2 Evaluation/Rating Workbook

Project specific evaluation / rating workbooks were prepared reflecting the criteria and sub-
criteria to be assessed against the specific decommissioning options for each of the two
groups being evaluated.
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The workbooks were populated by a scribe during the workshop with relevant narrative
justifying the reasoning behind the rating of each sub-criterion against each decommissioning
option.

The workbooks, provided in Appendix C, are the documented evidence and the justification
agreed by the workshop participants for the recommended and acceptable decommissioning
options recorded in this CA Report.

The decommissioning data sheets presented in Appendix A were used to guide the discussion
during the workshop.

7.1.3 Mechanics of Rating the Options

The evaluation / rating workbook was live on screen and was populated by a scribe during the
workshop.

Each Group (A & B) was assessed seperately by:

1) Taking each sub-criterion in turn and assessing and rating across each decommissioning
option. This ensured a true comparison of the options for each sub-criterion, which would
not have been the case if each decommissioning option was assessed in isolation and for
all criteria first.

2) Narrative was added to the worksheets to record the decision-making process.

3) Steps (1) and (2) were repeated for each sub-criterion in turn until all sub-criteria were
assessed for all decommissioning options.

4) Tallying of the results was not completed until each criterion had been assessed and rated
individually. This avoided the possibility of summation results influencing ratings across
subsequent criteria.

5) Once all criteria were completed a summary page was collated and viewed to determine
the overall ranking for each decommissioning option:

a) The decommissioning option with the highest number of sub-criteria rated as RED,
was considered the least preferred option.

b) The decommissioning option with the least number of sub criteria rated as RED and
the most number of sub-criteria rated GREEN, was recorded as the most preferred
option.

c) Other options were ranked in order, based on relative numbers of RED and AMBER
that the sub-criteria have attracted.

It is acknowledged that this approach to rating and ranking of the decommissioning options is
somewhat subjective, however, this approach has previously been accepted and understood
by both the UK Regulator and typical stakeholders for subsea decommissioning CAs. In
addition, the workshop attendees comprised decommissioning, subsea, safety and
environmental engineers such that the correct range of discipline expertise was present.

For inclusion in the DP, a preferred option is required. However, in some cases (and in the
case of Group A for Enoch) multiple options can have the same score and rank equally. In this
case, the option that best meets the overarching principle of maximising recovery where
possible will be selected as the preferred option, whilst the remaining equally ranked options
are retained to be carried forward for possible execution subject to project maturation.
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This section provides a summary of the ranking reached for each decommissioning option
under consideration within both Groups. Options ranked 1% being the most preferred option
and options ranked 2", 3, 4" and 5" (where applicable), being less desirable performing
options compared to the preferred option, or, where multiple options are acceptable and
ranked equally, a single preferred option is selected and equally ranked options retained to be
carried forward to the execution phase.

During the Evaluation Workshop, the allocated ratings were recorded on a pre-prepared
Microsoft Excel evaluation workbook and narrative was added to justify each rating. A full set
of the evaluation workbook / worksheets is provided in Appendix C and a summary of the
results for each group is provided here.

The overall ratings and rankings for each grouping were initially determined from a summation
of the ratings of the individual sub-criteria. Since a R/A/G evaluation was adopted all 14 sub-
criteria have equal weighting. Therefore, the more sub-criteria allocated to a main criterion,
the greater the influence that main criterion will have on the outcome when compared to main
criterion with less sub-criteria.

In this CA evaluation, Safety and Environmental have four sub-criteria each, whereas
Technical, Societal and Economic each have only two sub-criteria (see Table 3-3). As
described in Section 6.2, though a numerical weighting has not been added, when considering
each sub-criteria there is an unintended weighting added to the main criteria that have a
greater number of sub-criteria. Therefore, the ratings allocated to Safety and Environmental
will have had a greater influence on the outcome overall than the other main criteria. For
comparison, an overall ranking was assigned to each main criterion thereby removing the
‘influence’ of differing numbers of sub-criteria within the different main criteria, which is
recognised as an appropriate methodology. The results of this assessment are also presented
in Appendix C for each grouping and are discussed below.

Three sensitivity checks were undertaken by i) removing the Economic Criteria
(Decommissioning Cost) from the assessment to reflect the regulatory guidance that cost shall
not be the main driver unless all other matters show no significant difference, ii) for Group B,
a sensitivity check to determine the impact of trench-ability of the sea bed and iii) also for
Group B, to check the sensitivity of loss of fishery caused by rock placement (these sensitivity
checks are presented in Appendix C).

8.1 Group A Results

The Group A pipelines are rigid flowlines that are trenched and buried with DoC greater than
0.6m with partial rock cover.

In summary, when each sub-criteria is considered separately, the CA determined that for
Group A pipelines, Remediate in-situ with Exposed Sections Rock Covered (Option 2A), with
Exposed Sections Trenched and Buried (Option 2B) and Exposed Sections Cut and Removed
(Option 2C) were all rated the same and therefore ranked as 1%t equal. However, adopting the
principle of maximising recovery, then Option 2C becomes preferred. Options 2A & Option 2B
are still acceptable decommissioning options and can be carried forward to Contracting and
Procurement (C&P) phase for consideration if required.

Option 1A; Total Removal by Reverse Reeling had a higher number of moderate ratings for
Technical Complexity, Safety & Environmental than the Remediate in-situ options. In addition,
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the costs involved with Total Removal by Reverse Reeling leads to Option 1A achieving a high
rating in the economic criteria.

If all main criteria were given an equal weighting (i.e. a single ranking given to each main
criteria, rather than being influenced by greater or lesser numbers of sub-criteria) the results
of the CA did not change.

Similarly, the Economic sensitivity test (i.e. removing economic criteria from the assessment)
also had no impact on the results of the CA.

Table 8-1: Group A Pipelines CA Results Summary

Total Removal Remediate in-situ

Decommissioning 2b) Exposed

2a) Exposed 2c) Exposed

SR 1a) Re\_rerse Section Rock Sections Sections Cut
Reeling Trenched and
Covered Buried and Removed

High Impact = 1 High Impact = 0 High Impact =0 High Impact = 0

Moderate impact | Moderate impact | Moderate impact | Moderate impact
=5 =0 =0 =0
Rating
Lower impact = 0 | Lower impact =6 | Lower impact =6 | Lower impact = 6
Not Significantly | Not Significantly | Not Significantly | Not Significantly
Different = 7 Different = 7 Different = 7 Different = 7
4th st 1st 1st
Ranking
Discounted Carried through for C&P Preferred

Results when sub-criteria within each main criterion are considered separately - all Remediate
in-situ options are acceptable, but Exposed Sections Cut and Removed is preferred due to:
e The removal and recovery of material (exposed ends) from the seabed
e Potential technical challenges with trenching existing pipelines, especially towards rock
cover
e Limited need for additional rock in an area known to be inhabited by Ocean Quahogs and
Seapens.
Results when main criteria considered wholly - i.e. when each main criterion is given the
same weighting (i.e. do not consider sub-criteria separately) - no change, remains same as
above.

Results when economic criteria is removed - no change, remains same as above.
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8.2 Group B Results

Group B consists of an umbilical (15.375 km in length) which is trenched and buried with DoC
less than 0.6m.

Note that since average DoC for the umbilical is 0.3m, the majority of the umbilical (~14.125
km) is considered to be exposed, with only the rock covered sections associated with pipeline
crossings adequately covered.

In summary, when each sub-criteria is considered separately, the CA determined that for
Group B, Remediate in-situ with Exposed Sections Cut and Removed (Option 2C) and Total
Removal by Reverse Reeling (Option 1A) or other suitable method were rated the same and
therefore ranked as 1% equal.

However, recognising that:

e Sections of Group B and Group A share the same rock cover berms, the Total
Removal of Group B could impact the integrity of the rock cover for Group A. and;

e Option 2C still results in ~92% of the umbilical being recovered (leaving only ~1.25
km under the existing rock cover) with no impact to Group A.

The CA determined that the preferred approach for the Group B umbilical is Option 2C,
Remediate in-situ with Exposed Sections Cut and Removed and that the method of
recovery/removal of the exposed sections (~14.125 km) can be determined by the C&P
process if required.

Total Removal by Lift and Cut (Option 1B) and Remediation in-situ with Exposed Sections
Trenched and Buried (Option 2B) (i.e. ~14.125 km length of umbilical) both scored an equal
amount of Lower and Moderate impacts and are therefore were ranked in 3™ equal position.
However, recognising the implications of Total Removal on the shared Rock Cover with Group
A, coupled with the known technical complexity of trenching an existing umbilical, resulted in
both these options being discounted.

Remediation in-situ with Rock Cover on exposed sections (i.e. the full length of umbilical) is
not preferred due to the large volume of rock required and the resultant impacts to the
environment and long-term risk to other users of the sea.

If all main criteria were given an equal weighting (i.e. a single ranking given to each main
criteria, rather than being influenced by greater or lesser numbers of sub-criteria) the preferred
option remains Remediate in-situ with Exposed Sections Cut and Removed (Option 2C) which
was ranked 1%t equal with Total Removal by Reverse Reeling (Option 1A) and with Total
Removal by Lift and Cut (Option 1B), whilst Remediate in-situ with Exposed Sections Rock
Covered (Option 2A) ranked in 4™ equal position with Remediate in-situ with Exposed Sections
Trenched and Buried (Option 2B).

8.2.1 Group B Sensitivity Tests

During the CA workshop uncertainties were uncovered that required a number of sensitivity
checks to be carried out.

Due to uncertainties about the supply chain’s perception of technical complexity of trenching
existing pipelines / umbilicals, a sensitivity check to determine the impact of trenching and
burial of an existing umbilical being more achievable than originally envisaged. Changing the
technical complexity from moderate to low for Remediation in-situ with Exposed Sections
Trenched and Buried; Option 2B (i.e. ~14.125 km of the umbilical), which leads to the ranking
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for Option 2B being the same as Remediate in-situ with Exposed Sections Cut and Removed
(Option 2C) and Total Removal by Reverse Reeling (Option 1A), placing all these options in
1st equal place. However, recognising the implications of total removal on the shared rock
berm with Group A and maintaining the principle of maximising recovery, then Remediate in-
situ with Exposed Sections Cut and Removed (Option 2C) would remain preferable.

In the event that rock placement for Option 2A; Remediate in-situ with Exposed Sections Rock
Covered has a greater impact on commercial fisheries than originally envisaged, the relevant
sub-criteria was changed from Low to Moderate. Since Remediate in-situ with Exposed
Sections Rock Covered was already ranked in 5" position, changing a low to moderate only
serves to reduce the option’s attractiveness and further reinforce its ranking in 5 place, as
the least preferred option.

The Economic criteria across all options was considered to be “Not Significantly Different”
(NSD). Therefore, removing the criteria has no impact on the scoring and ranking of the
options in the CA.
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Table 8-2: Group B Pipelines CA Results Summary

Decommissioning

Option

Total Removal

1a)
Reverse
Reeling

High Impact
=0

1b) Lift and
Cut

High Impact
=0

2a) Exposed

Sections
Rock
Covered

High Impact
=0

Remediate in-situ

2b) Exposed
Sections
Trenched
and Buried

High Impact
=0

2c) Exposed

Sections
Cut and
Removed

High Impact
=0

Moderate Moderate Moderate Moderate Moderate
impact = 1 impact = 2 impact = 3 impact = 2 impact = 1
Rating Lower Lower Lower Lower impact Lower
impact = 6 impact = 5 impact = 4 =5 impact = 6
Not Not Not Not Not
Significantly | Significantly | Significantly | Significantly | Significantly
Different = 6 | Different=6 | Different=6 | Different=6 | Different=06
1st 3rd 5th 3rd 1st
Ranking
Discounted Discounted Discounted Discounted Preferred

Results when sub-criteria within each main criterion are considered separately — Remediate
in-situ with Exposed Sections Cut and Removed is the preferred option. The other options are
discounted recognising the implications on the shared rock berm with Group A from Total Removal
by Reverse Reeling and Total Removal by Lift and Cut options, the technical uncertainties
associated with the remedial trenching of umbilicals required for the Remediate in-situ with Exposed
Sections Trenched and Buried option and the large amount of rock required (and its associated
impacts) for Remediate in-situ with Exposed Sections Rock Covered option.

Results when main criteria considered wholly - i.e. when each main criterion is given the
same weighting (i.e. do not consider sub criteria separately) — preferred option remained
Remediate in-situ with Exposed Sections Cut and Removed (Option 2C) which was ranked 1t equal
with Total Removal by Reverse Reeling (Option 1A) and, with Total Removal by Lift and Cut (Option
1B), whilst and Remediate in-situ with Exposed Sections Rock Covered (Option 2A) ranked in 4t
equal position and with Remediate in-situ with Exposed Sections Trenched and Buried (Option 2B).

Results when economic criteria is removed - no change, remains same as above.

Results when sensitivity test on trenching and burying is applied - leads to the ranking for
Option 2B being the same as Remediate in-situ with Exposed Sections Cut and Removed (Option
2C) and Total Removal by Reverse Reeling (Option 1A), placing all these options in 15t equal place.
However, recognising the implications of total removal on the shared rock berm with Group A and
maintaining the principle of maximising recovery, then Remediate in-situ with Exposed Sections Cut
and Removed (Option 2C) remains preferred.

Results when sensitivity test for rock placement impacting commercial fisheries - no change,
remains same as above, only strengthening the position of Exposed Sections Rock Covered in 5%
place.
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9.0 CONCLUSIONS

A CA has been undertaken for the Enoch field pipelines and umbilical tied back to Brae Alpha.

The pipelines that are trenched and buried with DoC of greater than 0.6m were considered in
Group A and the umbilical that is trenched and buried with DoC of <0.6m was considered in
Group B.

The Groups were assessed using a simple R/A/G CA method by an experienced technical
and operations team consisting of both Genesis and Bridge Petroleum representatives. The
CA identified preferred options, acceptable options and least preferred options for each group.
The results of the CA are presented in Table 9-1.

Table 9-1: Preferred and Acceptable Decommissioning Options Identified.

Status Results of the CA

Preferred option:

PL2336 8” Rigid Oil 2C - Remediate in-situ with
Production Flowline Exposed Sections Cut and
Removed
Group A

) ) Acceptable options:
Trenched and buried with ) o )
a (Depth of Cover) DoC 2A - Remediate in-situ with

PL2337 3" Rigid Gas Lift 206m Exposed. Sections  Rock

Flowline (piggy-backed onto overe

the 8” line) 2B - Remediate in-situ with
Exposed Sections Trenched
and Buried

PLU2338 Combinfad Group B Preferred option:

Control, Power, Signal Trenched and buried with | 2C - Remediate in-situ with

Hydraulic and Chemical DOC of < 0.6 Exposed Sections Cut and

Injection Umbilical a oL of < U.om Removed’

Note: The sections (~1.25 km) to be remediated in-situ are under existing rock cover. The remaining 14.125 km length
of the umbilical will be fully removed.

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.
Printed copy is uncontrolled G ENESI S

Page 29 of 34



Project Title: Enoch Decommissioning Project

Document & Rev No:  218919C-001-D-RT-03002 / 3 & BRIDCE M

Document Title: Enoch Subsea Comparative Assessment Report

10.0 REFERENCES

Reference No. Reference

Ref 1. The Department for Energy Security and Net Zero (DESNZ) Guidance Notes.

Ref 2. OEUK Guidelines for Comparative Assessment of Decommissioning Programs
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Appraisal.

Ref 4. 218919C-001-U-RT-20001 - Enoch Decommissioning Project Options
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APPENDIX A — TECHNICAL DATA SHEETS

1 Total vessel days 21.0 15.0 10.0 16.0
Mob and demob days 9.0 7.0 3.0 8.0
2 Number vessel transit days 2.0 1.3 1.3 2.0
3 Quantity of materials returned to shore (Te) 1481 0 0 6
NA Quaniity of material forAnd Hll(Te) 201 SCREENED OUT | SCREENED OUT | SCREENED OUT 0 0 1 SCREENED OUT
5 Quantity of materials left on or in seabed (Te) 0 1481 1481 1474
5 Quantity of rock cover applied (Te) 0 462 0 10
N/A Cost estimate (kGBP) 4807 (390%) 1233 (100%) 1357 (110%) 1357 (110%)

1 Total vessel days 13.0 14.0 30.0 14.0 15.0
Mob and demob days 7.0 5.0 13.0 3.0 7.0
2 Number vessel transit days 1.3 1.3 23 1.3 1.3
3 Quantity of materials returned to shore (Te) 454 454 0 0 417
N/A Quantity of materials for land fill (Te) 123 123 A SCREENED OUT 0 0 113 SCREENED OUT
5 Quantity of materials left on or in seabed (Te) 0 0 454 454 37
5 Quantity of rock cover applied (Te) 0 0 62307 0 0
N/A Cost estimate (kGBP) 3250 (155%) 3080 (146%) 2448 (116%) 2103 (100%) 3750 (178%)
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APPENDIX B — CA RATINGS GUIDE TABLE

=
=
&
E
E
[=]
=
=
£
L

Societal

Economic Risk

Maormal operational procadures
proposed. Scope is straightforward and
understood.

Offshore Execution Phase Schedule
unlikely to slip beyond planned schedule

plus confingencias applied.

MODERATE

Some specialist operational procedures.
required. Some minor scope
uncertzinties to be rescived before
execution.

Potential for some schedule slippags
activity resulting project delay but not
leading to revisit to =xecution methods.

Unigue operational procedures
proposed. Major scope uncertainties will
remain st execution.

Potential for unplanned and unforesesn
activity resulting in significant project
delsy or potential revisit to execution
rmethods.

Uszes established technology’ andior
working methods designed for this fisld
of operstion.

Large experienced contractor poaol
available.

\t=es proven technology ' andfor working
rmethed but in & diverss field of
operation.

Some sxperienced contractors
available.

It=es novel technalogy’ untestad in this
fizld of operation or untried metheds to
be introducad.

Likely to be new to contractors.

HIRA results used as a guide.

EMWVID results used a= a guide.

EMNVID results used as a guide

Lowest cost opfion or within 30% of
lowest cost.

Between 130% and 200% of lowest cost
option.

Greater than 200% of lowest cost
option.

Minimal potentizl angoing cost lishility.
Post project assessment survey anly.

Potential for 2 to 3 periodic monitoring
surveys to review behaviour of site post
project completion.

Polential for some remediation activibes
{e.g. re-profile unstable rock berms).

Requirement for more than 2 pericdic
mionitoring surveys. and aver a much
more prolonged period to review
behavicur of site post project
completion.

It is more likely that some post project
remediation sctivities will be reguired.
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J-UK-00351-218919 - Enoch Decommissioning Support - Comparative Assessment (CA) Workshop - Group A: Rigid piggybacked lines (trenched and buried w/ avg. DoC = 0.99 m)

1. Technical Feasi

ity: The short- and long-term technical risk that the op

8 cenesis

on does not achieve the intended end-state on time. For example, the risk of equipment failure or unavailability, or the potential for schedule overrun.

Decommissioning

Option 2A: Remediate in situ with Exposed

Option 2B: Remediate in situ with Exposed

Option 2C: Remediate in situ with Exposed

- Opticl CeticnliiTotiREmevalibyReveraiRzcling Sections Rock Covered Sections Trenched & Buried Sections Cut & Removed
Sub-Criteria
21 total vessel days.
No SIMOPs. 10 total vessel days.
30.48 kilometers (15.24 km each) for PL2336 and PL2337. No SIMOPs. 16 total vessel days.
15 total vessel days ~ 36 meters of untrenched length for each line No SIMOPs.
Normal operational procedures proposed. Scope is No SIMOPs ) = 36 meters of untrenched length for each line
straightforward and understood. Offshore Execution Phase | 36 meters.of untrenched length for each line Normal operational procedures proposed. Scope is
Worksh Schedule unlikely to slip beyond planned schedule plus straightforward and understood. Offshore Execution Phase |Normal operational procedures proposed. Scope is
orkshop N - " ) h . 5
. _ . . Narrative contingencies applied. Nonralcperatopalplocetuiespiopee AN Scope e Schz_edule u_nllkely t_o slip beyond planned schedule plus stralghtfowval_'d and ungerstood. Offshore Execution Phase
Risk of Major Project Failure straightforward and understaod. Offshore Execution Phase contingencies applied. Schedule unlikely to slip beyond planned schedule plus
Separate (therefore no SIMOPs) excavation camapaign Schedule unlikely to slip beyont-i planned schedule plus contingencies applied.
required before reverse reeling campaign. contingencies applied No crossings at the Brae Alpha 60 m section.
B All options ranked Lower Impact therefore all options re-
> Piggybacked pipelines not expected to increase the Differences in seabed condition at the Brae A. end and the [ranked Not sognifncantly dofferent
= complexity of the operation. Assume that the clamps / straps well end are not expected.
] removed on deck of vessel.
]
©
(]
E Ranking Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different
8
T
=
g Proven method. Existing working methods. Experienced
= contractors to undertake work.
Experienced contractor pool. Established technology and
operation. Additional complexity due to the requirement to trench and Proven method. Existing working methods. Experienced
Workshop L . . Proven method. Existing working methods. Experienced uviicrendifavayiionlnck contractors to undertake work.
5 . N Layout of field is relatively simple.
Technical Complexity & Track Narrative Copuecioslioluptenaieo i Operation is not complex but trenching results may vary due
Record > 8" pipeline & piggybacked line removal by reverse reeling to short lengths of line. However, jet trenching may yield Licjaccessicencemss
has limited track record. better results over short distances relative to other methods
but may take slightly longer. (Option ranked assuming Jet
Trenching is feasible.)
Ranking Moderate Impact Lower Impact Lower Impact Lower Impact
High Impact = 0; High Impact = 0; High Impact = 0; High Impact = 0;
RAG Count Moderate Impac Moderate Impact = 0; Moderate Impact = 0; Moderate Impact = 0;

Lower Impact = 0;
Not Significantly Different = 1

Lower Impact = 1;
Not Significantly Different = 1

Lower Impact = 1;
Not Significantly Different = 1

Lower Impact = 1;
Not Significantly Different = 1

Narrative

Risk of major project failure is NSD therefore average
ranking is based on Technical Complexity and Track Record.

RAG Rank (BASED ON AVERAGE)

Moderate Impact

Lower Impact

Lower Impact

Lower Impact
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J-UK-00351-218919 - Enoch Decommissioning Support - Comparative Assessment (CA) Workshop - Group A: Rigid piggybacked lines (trenched and buried w/ avg. DoC = 0.99 m)

GENESIS

2, Safety: The extent to which the option may pose health and safety risks in the short- and long-term, both during decommissioning activities offshore and during disposal activities onshore. This includes both decommissioning operators, and other users of land and sea

Workshop
Narrative

No vessel SIMOPs.
1,481 tonnes of material recovered via reverse reeling.

Some materials handling on deck.

Significant materials handling on deck compared to Option 2C.

Option ranked Moderate Impact taking into consideration reverse
reeling of 8 inch line with 3 inch piggybacked line. Complexity
i with ion of piggybacked line which is a manual

operation (i.e., personnel in the potential line of fire of release of
energy sources.)

462 tonnes of rock required.
No vessel SIMOPs.

Ranking

Moderate Impact

Workshop
Narrative

1,481 tonnes of material return to shore.
Significant onshore cutting and handling activities compared to
Option 2c.

Time at risk is Ssignificantly greater for Option 1A in comparison to
Option 2C.

No materials recovered.

Ranking

Moderate Impact

Workshop
Narrative

21 total vessel days.
No vessel SIMOPs.
Low impact.

All options same order of magnitude so no differentiator rated as LI).

15 total vessel days.
No vessel SIMOPs.
Low impact.

No vessel SIMOPs.

No materials recovered.

10 total vessel days.
No vessel SIMOPs.
Low impact.

Ten (10) tonnes of rock required.
No vessel SIMOPs.
Very minor materials handling on deck compared to Option 1A.

Six (6) tonnes of material returned to shore.

16 total vessel days.
No vessel SIMOPs.
Low impact.

Ranking

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different

Workshop
Narrative

Full removal - no increased risk to fishing.
Safe seabed as demonstrated post completion survey.

All options same order of magnitude so no differentiator (rated as
LIy..

Rock would be laid in an overtrawlable profile in line with SFF
requirements.
Safe seabed as demonstrated post completion survey.

Exposed sections to be trenched and buried such that SFF
requirements are met.
Safe seabed as demonstrated post completion survey.

Spot rock cover to remediate following exposed sections cut and
removal.
Safe seabed as demonstrated post completion survey.

Ranking

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different

Confidential — Do not disclose without authorisation © Copyright Genesis Oil and Gas Consultants Ltd.

Printed copy is uncontrolled

GENESIS




TechnipEnergies | General | Anyone - No Protection

GENESIS

J-UK-00351-218919 - Enoch Decommissioning Support - Comparative Assessment (CA) Workshop - Group A: Rigid piggybacked lines (trenched and buried w/ avg. DoC = 0.99 m)

3. Environmental: The extent to which the option impacts on the marine and non-marine ecology from activities in the short- and long-term.The extent of greenhouse gas emissions and any other known pollutant impacts. This could include impacts to sensitive species, short- and long-term
changes to hard structure habitat, exposure to contaminants, as well as the energy and emissions associated with recycling materials compared to the extraction of new resources

Emissions: Total vessel days anticipated to be 21 days. Emissions: Total vessel days anticipated to be 15 days. Emissions: Total vessel days anticipated to be 10 days. Emissions: Total vessel days anticipated to be 16 days.

Resource Use: Fuel use will vary between options (associated with For resource use, discharges to sea and underwater noise and For resource use, discharges to sea and underwater noise and For resource use, discharges to sea and underwater noise and
vessel type and duration of offshore and onshore activities). justification for ranking - descriptor as for Option 1A. justification for ranking - descriptor as for Option 1A. justification for ranking - descriptor as for Option 1A.

Discharges: All vessels will be MARPOL compliant.

It is expected that the lines contain/will contain seawater at the time of
decommissioning. Discharges are therefore not expected to have a
significant impact on receptors.

Underwater Noise: Sources of underwater noise will include the
presence of vessels and the noise associated with reeling of the lines.
These underwater noise sources are not considered to have a
Workshop significant impact on marine mammals or fish species in the area.
Narrative
All ranked as not significantly different based on them all being low.

Underwater noise & resource use not a differentiator between all
options.

Vessel days are same order of magnitude relative to each other
therefore also no differentiator. All options ranked LI therefore NSD.

Ranking Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different
Vessels will use DP, therefore no anchoring. Vessels will use DP, therefore no anchoring. Vessels will use DP, therefore no anchoring. Vessels will use DP, therefore no anchoring.
Site surveys have identified PMFs in the vicinity such as Arctica A total of c. 462 te of rock would be required to remediate ¢. 72 m of |Requires trenching and burying of ¢. 72 m of exposures of lines. Requires cut and removal of ¢. 72 m of exposures of lines.
Islandica and habitat similar to OSPAR habitat 'Sea pens and exposures.
i . Magnitude of Effect of short term impact based on footprint is Magnitude of Effect of short term impact based on footprint is
Due to short length of line to be remediated, the Magnitude of Effect of | considered similar to Option 2A. considered similar to Option 2A.
Total removal assumed to require excavation of the piggybacked lines |laying rock was considered to be less in the ENVID when compared to
prior to recovery. Condition of seabed following mass flow excavation |area impacted by full recovery. Assumes jet trenching. Using ROV. Small volumes (c. 10 te) of spot rock added to cut ends.
Workshop hard to predict.
Narrative Relative to existing rock (105,400 tonnes) low tonnage of rock used -
© Due to excavation being required along c¢. 15.24 km of line, the area of|additional rock is insignificant.
c impact and therefore short term seabed disturbance was considered
Q to have a greater Magnitude of Effect relative to the decommission in
E situ options.
2
= Ranked moderate due to excavation.
=
{IT]
Ranking Moderate Impact
Not expected to be any long term impacts on seabed communities. Rock introduced. With burial of the 72 m of lengths of exposures, no infrastructure left  |With removal of the 72 m of lengths of exposures, no infrastructure
A total of ¢. 462 te of rock would be required for remediation of 66 m [exposed on seabed such that no long term impacts. exposed on the seabed such that no long term impacts.
Recovering of the line would involve 'scattering' of the existing rock of length of exposures.
Workshop across a wider area (i.e., larger footprint area.) therefore ranked Magnitude of Effect considered highest for this option. Assumed target depth is reached. Small volumes (c. 10 te) of spot rock added to cut ends.
Narrative Moderate.
Ranking Moderate Impact
Approximately 1,481 te of material returned onshore of which ¢. 291  |No materials returned onshore. No materials returned onshore. Approximately 6 te of material returned onshore of which c. 1 te would
te would go to landfill. Given the commitment toadhere to the waste go to landfill. Given the commitment to maximise re-use/ recovery/
hierarchy, volumes of material to landfill will be minimised. recycle, volumes of material to landfill will be minimised.
Based on volumes to be returned for relative options impacts
considered low across all options and marked as not significant.
Workshop
Narrative
Ranking Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different
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J-UK-00351-218919 - Enoch Decommissioning Support - Comparative Assessment (CA) Workshop - Group A: Rigid piggybacked lines (trenched and buried w/ avg. DoC = 0.99 m)

4. Societ:

pollution and traffic. It may also include socioeconomic benefits to the onshore community through employment opportunities.

Workshop
Narrative

The flowlines will be fully removed.

Evidence of a safe seabed will be obtained. Therefore no
significant impact on commercial fisheries anticipated for
this option.

All options ranked LI therefore reanked NSD.

Potential for new rock berms to alter fishing activity.

Rock added to end line length (c. 72 m) exposures would be
berms above seabed level and laid in an overtrawlable
profile. Due to a short distance of exposed length, therefore
no significant impact on commercial fisheries anticipated for
this option.

The extent to which the option has short- and long-term socio-economic impacts resulting from decommissioning activities. This may include fishing interruption, commercial or naval vessel diversion, and on:

The full length of all lines (c. 15.24 km) would be covered to
a target depth of 0.6 m to top of pipe. Therefore no
significant impact on commercial fisheries anticipated for
this option.

g3 cenesis

re community impacts due to noise,

Exposed sections of the flowlines and umbilicals will be fully
removed.

Evidence of a safe seabed will be obtained. Therefore no
significant impact on commercial fisheries anticipated for
this option.

Ranking

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different

Workshop
Narrative

©
8
2
]
=}
(72}

Although materials are returned onshore the quantity (c.
1,481 te) is not expected to result in the creation of new jobs.
Impacts on communities and amenities as a result of
increased road traffic, odour and noise are not expected to
be significant as materials will be returned to licensed and
currently operating yards and recycling/ disposal facilities.

All options ranked LI therefore reanked NSD.

No materials returned, such that no new onshore jobs
anticipated.
Similarly no impact on communities and amenities.

No materials returned, such that no new onshore jobs
anticipated.
Similarly no impact on communities and amenities.

Quantity of material returned to shore is ¢ . 6 te.
Impact descriptor as for Option 1A.

Ranking

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different
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J-UK-00351-218919 - Enoch Decommissioning Support - Comparative Assessment (CA) Workshop - Group A: Rigid piggybacked lines (trenched and buried w/ avg. DoC = 0.99 m)

5. Economic Risk: The total cost of the option which may include removal and remediation activities; pre- and post-decommissioning surveys; and post-decommissioning monitoring.

4,807 kKGBP. Highest costing option .

390% more costly than the lowest costing option.
Workshop
Narrative Option ranked Higher taking into account 4x higher than
lowest cost option.

1,357 kGBP. 110% more costly than the highest costing 1,357 kGBP. 110% more costly than the highest costing

1,233 kGBP. Lowest costing option. N N
option. option.

Economic Risk
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J-UK-00351-218919 - Enoch Decommissioning Support - Comparative Assessment (CA) Workshop - Group A: Rigid piggybacked lines (trenched and buried w/ avg. DoC = 0.99 m)

Decommissioning

Sub-Criteria

UNWEIGHTED SCORES

Option 1A: Total Removal by

Reverse Reeling

Option 2A: Remediate in situ
with Exposed Sections Rock

Covered

Option 2B: Remediate in situ

with Exposed Sections
Trenched & Buried

Option 2C: Remediate in situ
with Exposed Sections Cut &

Removed

Risk of Major Project Failure

Technical Complexity & Track Record M L L L

Risk During Project Execution... to project personnel M L L L

Risk During Project Execution... to those on land M L L L

Risk During Project Execution... to other users of the sea NSD NSD NSD NSD
Residual (Long-Term) Risk to Other Users of the Sea NSD NSD NSD NSD
Impact of Decommissioning Operations Offshore NSD NSD NSD NSD
Short-Term Seabed Disturbance M L L L
Long-Term Change of Habitat M L L L

Waste Processing NSD NSD NSD NSD
Impact of Commercial Fisheries NSD NSD NSD
Socio-Economic Impact on Communities & Amenities NSD NSD NSD

Cost of Decommissioning Activities L L L

High Impact = 1; High Impact = 0; High Impact = 0; High Impact = 0;
roras umweishren score NG
Not Significantly Different = 7 Not Significantly Different = 7 Not Significantly Different = 7 Not Significantly Different = 7
4th 1st 1st 1st
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J-UK-00351-218919 - Enoch Decommissioning Support (w Option 2C) - Comparative Assessment (CA) Workshop - Group B: Umbilical (t

hed and buried w/ partial rock cover & avg. DoC = 0.3 m)

1. Technical Feasibility: The short- and long-term technical risk that the option does not achieve the intended end-state on time. For example, the risk of equipment failure or unavailability, or the potential for schedule overrun.

GENESIS

Decommissitning, . . Option 2A: Remediate in situ with Exposed [ Option 2B: Remediate in situ with Exposed Option 2C: Remediate in situ with Exposed
Option 1A: Total Removal by Reverse Reeling| Option 1B: Total Removal by Lift and Cut S T B G Sections Trenched & Buried S T G R
Option e,
14 total vessel days.
Litg::/llgel:’sssel Cavs RolSIMOES. 15 total vessel days.
14.125 kilometers of line to be removed. v el 30 total vessel days. Some specialist operational procedures required, some t‘1o4s1|¥50kiz.me1ers &5 e o o ]
No SIMOPs V3. No SIMOPs. minor scope uncertainties, potential for some schedule : :
Routine operational procedures, scope is 14.125 kilon;eters B o e emoved slippage, activity resulting in project delay, but not Routi tional . d
Worksho| straightforward and understood. Offshore execution : : Routine operational procedures, scope is leading to revisit execution methods. u:;elrr:o?;ergflfz ?:)r; executionvsscchoezeull: is unlikel tou;ii‘ an
Risk of Major Project N N P schedule is unlikely to slip beyond planned schedule D S G el s s ). 5D straightforward and understood. Offshore execution b d pl - d schedule with conti 5 I'yd P
ig Fa'aljorre roj arrative with contingencies applied. s sgope unceftainties pstential e sorie scl';edule schedule is unlikely to slip beyond planned schedule |Machine trencher assumed to be used. eyond planned schedule with contingencies applied.
ilu b . . - y
- - L . with contingencies applied. " S "
Experience has been that pulling out of umbilical is Efgige‘gag\?i’:ﬁ’;izlél‘:"?gn";]’;rgsg;delay' butnos Base case assumes required depth can be reached due ::t;;z(:\\{ir:\?ef:g"siﬁifrg L’;it}:ﬂz\z(gosed' cijparialy
tried and tested. 9 ) Assumes whole length is exposed. to being adjacent to Group A pipeline group which had }
reached target depth. " L .
All options LI therefore reranked NSD. Spot rock put on umbilical end to minimise snag risk.
Captures 14.125 km of the 15.375km of umbilical.
>
= Ranking Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different
S
[}
[}
[
w
f_g Uses established technology and established methods.
'S Uses established technology and established methods. . . SSceiepeencedicspirac opeciavalsbics Uses established technology and established methods. Large
= : o R R Uses established technology and established . "
o Workshop Large experienced contractor pool available. Uses established technology and established methods. N " N . experienced contractor pool available.
b Technical C. lexity & N . (D G ey G EE e e methods. Large experienced contractor pool Additional complexity due to the requirement to trench
[ echnical Complexity arrative N . . "9 P P : available. and burry toward / away from rock. N . .
Track Record Layout of field is relatively simple. Layout of field is relatively simple.
Captures 14.125 km of the 15.375 km of umbilical.
Ranking Lower Impact Lower Impact Lower Impact Moderate Impact Lower Impact
High Impact = 0; High Impact = 0; High Impact = 0; High Impact = 0; High Impact = 0;
RAG Count Moderate Impact = 0; Moderate Impact = 0; Moderate Impact = 0; Moderate Impact Moderate Impact = 0;
Lower Impact = 1; Lower Impact = 1; Lower Impact = 1 Lower Impact = Lower Impact = 1;
Not Significantly Different = 1 Not Significantly Different = 1 Not Significantly Different = 1 Not Significantly Different = 1 Not Significantly Different = 1
Narrative
ni ower Impa ower Impa ower Impa lerate Impac ower Impa
RAG Rank L I ct L I ct L I ct Moderate I t L I ct
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J-UK-00351-218919 - Enoch Decommissioning Support (w Option 2C) - Comparative Assessment (CA) Workshop - Group B: Umbilical (trenched and buried w/ partial rock cover & avg. DoC = 0.3

2. Safety: The extent to which the option may pose health

Workshop
Narrative

501tonnes of material returned to shore.
No vessel SIMOPs.
Some materials handling on deck.

offshore cutting and handling activities compared to
Option 1A Reverse Reeling.

501 tonnes of material returned to shore.

No vessel SIMOPs.

Some materials handling on deck.

Ranked MI to reflect personnel exposed on deck due to manual
and automated handling operations.

No vessel SIMOPs.
62,307 tonnes of rock required.

Moderate Impact

501 tonnes of material returned to shore.

No vessel SIMOPs.

d safety risks in the short- and long-term, both during decommissioning activities offshore and during disposal activities onshore. This includes both decommissioning operators, and other users of land and sea

460 tonnes of material returned to shore.

No vessel SIMOPs.

Some materials handling on deck.

Cutting of umbilical and spot rock placement can be undertaken
remotely from people.

Workshop Increased onshore cutting and handling activities. No material recovered. No material recovered. Increased onshore cutting and handling activities.
Narrative 501 tonnes of material returned to shore. Muttiple lifts of cut material assumed to be in baskets onshore } B 460 tonnes of material returned to shore.
for dismantling.
pmnt Moderete mpzet Moderse meeet _ Moderete mpaet
13 vessel days.
Workshop No vessel SIMOPs. 14 vessel days. 30 vessel days. 14 vessel days. 15 vessel days.
Narrative No vessel SIMOPs. No vessel SIMOPs. No vessel SIMOPs. No vessel SIMOPs.
All options ranked Low impact therefore reranked to NSD. lemupesh Low impact. lemlupesh
Ranking Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different
Rock would be laid in an overtrawlable profile in line with SFF.
requirements. Exposed sections to be fully removed.
Full removal - no increased risk to fishing. Safe seabed as demonstrated post completion survey. y .
Workshop  |Safe seabed as demonstrated post completion survey Full removal - no increased risk to fishing. f’fﬁf;:::;";’r":&tbe trenched and buried such that SFF 1 o1 4 will have spot rock placed over them to ensure no
Narrative Safe seabed as post survey. distance between adjacent Group A pipelines and & . snag risk.

All options ranked Low impact therefore reranked to NSD.

High Impact = 0;

Moderate Impact
Lower Impact = 2;

Not Significantly Different = 1

High Impact = 0;
Moderate Impact = 2;
Lower Impact = 1;

Not Significantly Different = 1

Group B Umbilical is approximately 30 m (pipeline corridor
distance). SFF expectation is a minimum of 50 meters between
rock berms. Option therefore ranked Moderate.

Safe seabed as demonstrated post completion survey.

Lower Impact = 2;
Not Significantly Different = 1

Moderate Impact
High Impact High Impact =
Moderate Impac Moderate Impact

Lower Impact = 3;
Not Significantly Different = 1

Safe seabed as demonstrated post completion survey.

High Impact = 0;

Moderate Impact
Lower Impact = 2;

Not Significantly Different = 1

Two Moderate rankings therefore ranked 4th under this
criterion.

Moderate Impact

Moderate Impact

Moderate Impact
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J-UK-00351-218919 - Enoch Decommissioning Support (w Option 2C) - Comparative Assessment (CA) Workshop - Group B: Uml

3. Environmental: The extent to which the option impacts on the marine and non-marine ecology from act

es in the short- and long-term.The extent of greenhouse gas e

al (trenched and buried w/ pal

structure habitat, exposure to contaminants, as well as the energy and emissions associated with recycling materials compared to the extraction of new resources

Emissions: Total vessel days anticipated to be 13 days.
Resource Use: Fuel use will vary between options (associated with
vessel type and duration of offshore and onshore activities).

Discharges: All vessels will be MARPOL compliant.

It is expected that the lines contain/will contain seawater at the time of
decommissioning. Discharges are therefore not expected to have a
significant impact on receptors.

Total vessel days to be 14 days.

justification for ranking - descriptor as for Option 1A.

For resource use, discharges to sea and underwater noise and

Total vessel days to be 30 days.

For resource use, discharges to sea and underwater noise and
justification for ranking - descriptor as for Option 1A.

| rock cover & avg. DoC =

0.3 m)

Emissions: Total vessel days anticipated to be 14 days.

For resource use, discharges to sea and underwater noise
and justification for ranking - descriptor as for Option 1A.

GENESIS

sions and any other known pollutant impacts. This could include impacts to sensitive species, short- and long-term changes to hard

Total vessel days to be 15 days.

For resource use, discharges to sea and underwater noise and
justification for ranking - descriptor as for Option 1A.

Workshop Underwater Noise: Sources of underwater noise will include the
Narrative presence of vessels and the noise associated with reeling of the lines.
These underwater noise sources are not considered to have a
significant impact on marine mammals or fish species in the area.
All ranked as not significantly different based on them all being low.
Ranking Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different
Vessels will use DP, therefore no anchoring. Descriptor as for Option 1A. Vessels will use DP, therefore no anchoring. Descriptor as for Option 2A. Vessels will use DP, therefore no anchoring.
Site surveys have identified PMFs in the vicinity such as Arctica Requires trenching and burying of full length of exposed umbilical Site surveys have identified PMFs in the vicinity such as
Islandica and habitat similar to OSPAR habitat 'Sea pens and €. 13.95 km, as the full umbilical length is considered exposed Avrctica Islandica and habitat similar to OSPAR habitat 'Sea
burrowing megafauna’. and therefore would require remediation. pens and burrowing megafauna’.
Total removal assumed to not require excavation of the umbilical as Magnitude of Effect of short term impact based on footprint is The removal of the exposed sections are assumed to not
burial depth is 0.3 m. Condition of seabed following mass flow i greater than Option 1A. require excavation of the umbilical as burial depth is 0.3 m.
Workshop eexcavation hard to predict. Therefore, c. 14.125 km of line, to be recoved with only an
Narrative Due to full length of umbilical line is considered as exposed and immediate area of impact and associated short term seabed
therefore not requiring excavation along c¢. 15.375 km of line, the area disturbance. This was considered to have a lower Magnitude of
® of impact and therefore short term seabed disturbance was considered Effect relative to the other decommission in situ options, more
T to have a lower Magnitude of Effect relative to the decommission in situ akin to the two full removal options.
Q options.
=
=
2
>
=
w
Moderate Impact Moderate Impact

Workshop
Narrative

Workshop
Narrative

Not expected to be any long term impacts on seabed communities.

Approximately 501 te of material returned onshore of which c. 123 te
would go to landfill. Given the commitment to adhere to the waste
hierarchy, volumes of material to landfill will be minimised.

Based on volumes to be returned for relative options impacts
considered low across all options and marked as not significant.

All options LI therefore reranked NSD.

Not expected to be any long term impacts on seabed
communities.

Descriptor as for Option 1A.

Rock introduced.

A total of ¢. 62,307 te of rock would be required for remediation of
full length of umbilical line ¢ . 14.125km.

Magnitude of Effect considered highest for this option.

Moderate Impact

No materials returned onshore.

With burial of the full length of umbilical line ¢ . 14.125km, no
infrastructure left on seabed such that no long term impacts.

Assumed target depth is reached.

No materials returned onshore.

'With ~14.125km of the line recovered, only sections already rock
covered will be left in situ (with very minor spot rock on ends).
As such it was not concluded the long term impacts on the
seabed communities would be that different to the full removal
options, which also leave the existing rock cover (albeit
potentially scattered from the recovery)

Approximately 466 te of material returned onshore of which c.
113 te would go to landfill. Given the commitment to adhere to
the waste hierarchy, volumes of material to landfill will be
minimised.

Ranking

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different

High Impact = 0;
Moderate Impact = 0;
Lower Impact = 2;

Not Significantly Different = 2

High Impact = 0;
Moderate Impact = 0;
Lower Impact = 2;

Not Significantly Different = 2

High Impact =

Moderate Impact
Lower Impact = 0;

Not Significantly Different = 2

Lower Impact = 1;
Not Significantly Different = 2

High Impact =
Moderate Impact = 0;
Lower Impact = 2;

Not Significantly Different = 2
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Ranked 4th as two moderate rankings.

Moderate Impact

Moderate Impact
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4. Societal: The extent to which the option has short- and long-term socio-economic impacts resulting from decommissioning activities. This may include fishing interruption, commercial or naval vessel diversion, and onshore community impacts due to noise, pollution and traffic. It may also include

socioeconomic benefits to the onshore

Workshop

community through employment opportunities.

The flowlines and umbilicals will be fully removed.

Evidence of a safe seabed will be obtained. Therefore no

Narrative

Ranking

impact on fisheries for this.
option.

Although materials are returned onshore the quantity (¢. 501
te) is not expected to result in the creation of new jobs.
Impacts on communities and amenities as a result of
increased road traffic, odour and noise are not expected to be

Descriptor as for Option 1A.

Potential for new rock berms to alter fishing activity.
Rock added to full length of umbilical line (c. 15.375 km) will
be within the trench and laid in an overtrawlable profile. Due
to a short distance of exposed length, therefore no significant
impact on commercial fisheries anticipated for this option.

Senstivity: moderate impact.

No materials returned, such that no new onshore jobs

The full length of umbilical line (c. 15.375 km) would be
covered to a target depth of 0.6 m to top of pipe. Therefore
no signif impact on ial fisheries anticij for

this option.

Exposed sections to be fully removed.

Cut ends will have spot rock placed over them to ensure no
snag risk.

Safe seabed as demonstrated post completion survey.

Although materials are returned onshore the quantity (c.
460te) is not expected to result in the creation of new jobs.
Impacts on communities and amenities as a result of
increased road traffic, odour and noise are not expected to be
significant as materials will be returned to licensed and
currently operating yards and recycling/ disposal facilities.

E Workshop significant as materials will be returned to licensed and Descriptor as for Option 1A. anticipated. Descriptor as for Option 2A.
2 Narrative currently operating yards and recycling/ disposal facilities. Similarly no impact on communities and amenities.
[
<]
7] All options ranked LI therefore reranked NSD.
Ranking Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different Not Significantly Different
High Impact High Impact High Impact = 0; High Impact = 0;

Moderate Impact = 0;
Lower Impact = 1;
Not Significantly Different = 1

Moderate Impact = 0;
Lower Impact = 1;

Not Significantly Different = 1

Moderate Impact = 0;
Lower Impact = 1;
Not Significantly Different = 1

Moderate Impact = 0;
Lower Impact = 1;
Not Significantly Different = 1

High Impact = 0;
Moderate Impact = 0;
Lower Impact = 1;
Not Significantly Different = 1
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J-UK-00351-218919 - Enoch Decommissioning Support (w Option 2C) - Comparative Assessment (CA) Workshop - Group B: Umbilical (trenched and buried w/ partial rock cover & avg. DoC = 0.3 m)

5. Economic Risk: The total cost of the option which may include removal and remediation activities; pre- and post-decommissioning surveys; and post-decommissioning monitoring.

155% more costly than the lowest costing
option.

Assumes uses the same vessel as Group A
Workshop pipelines.

Narrative
Considering the absolute costs between the
options all are considered to be LI therefore
all reranked to NSD.

Estimates are assumed to be Class 5 (+-
50%) therefore no differentiator identified.

3,250 kGBP. Second highest costing option.

3,080 kGBP. 146% more costly than the
lowest costing option.

2,448 kGBP. 116% more costly than the
lowest costing option.

2,103 kGBP. Lowest costing option.

k8 cenesis

3,750 kGBP. Highest costing option.

178% more costly than the lowest costing option.

Ranking Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different

Economic Risk

High Impact = 0;
Moderate Impact = 0;
Lower Impact = 0;

Not Significantly Different = 1

High Impact = 0;
Moderate Impact = 0;
Lower Impact = 0;

Not Significantly Different = 1

High Impact =

Moderate Impac
Lower Impact = 0;

Not Significantly Different = 1

High Impact = 0;
Moderate Impact = 0;
Lower Impact = 0;

Not Significantly Different = 1

High Impact = 0;
Moderate Impact = 0;
Lower Impact = 0;

Not Significantly Different = 1

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different

Not Significantly Different
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Decommissioning

UNWEIGHTED SCORES

Option 2A: Remediate in situ

Option 2B: Remediate in situ

GENESIS

Option 2C: Remediate in situ

Opticns Retea i yickl Re_moval 37 | etz 1B_: VEE ey with Exposed Sections Rock with Exposed Sections with Exposed Sections Cut &
T RO R lE T (O Covered Trenched & Buried Removed
Sub-Criteria
Risk of Major Project Failure NSD NSD NSD NSD NSD
Technical Complexity & Track Record L L L M L
Risk During Project E: ti to project p: | L M L L L
Risk During Project Execution... to those on land M M L L M
Risk During Project Execution... to other users of the sea NSD NSD NSD NSD NSD
Residual (Long-Term) Risk to Other Users of the Sea L L M L L
Img of D ing Operations Offshore NSD NSD NSD NSD NSD
Short-Term Seabed Disturbance L L M M L
Long-Term Change of Habitat L L M L L
Waste Processing NSD NSD NSD NSD NSD
Impact of Commercial Fisheries L L L L L
Socio-E ¥ on C ities & Amenities NSD NSD NSD NSD NSD
Cost of Decommissioning Activities NSD NSD NSD NSD NSD
High Impact = 0; High Impact = 0; High Impact = 0; High Impact = 0; High Impact = 0;
roraL unwercHren scove [N PANGAY
Not Significantly Different = 6 Not Significantly Different = 6 Not Significantly Different = 6 Not Significantly Different = 6 Not Significantly Different = 6
1st 3rd 5th 3rd 1st
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APPENDIX D — DEPTH OF BURIAL PROFILES

Depth of burial profiles [Ref. 6] can be found in the pages overleaf.
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