Shell U.K. Limited

N

Brent Ddta TopsideDecommissioningProgramme

Consultation Draft

A

Shell Repd Number BDED-TORAA5880 -00001
Rev G}
18 February 2015



BRENT DELTA TOPSI

DECOMMISSIONING PR@RAMME

Page| 2



BRENTDELTA TOPSIDE

DECOMMISSIONING PROGRAMME

Contents

FrontispieceAerial view of the Brent Delta topside in 2013

1 EXECUTIVE SUMMARY 7
1.1 Decommissioning Programme 7
1.2 Introduction 7
1.3 Overview of nstallation being decommissioned 8
1.4 Summary of proposed programme of work 8
15 Field location including field layout and adgent facilities 9
1.6 Industrial implications 10
2 DESCRIPTION OF THERENT DELTA TOPSIDE 11
2.1 Introduction 11
2.2 Main features 13
2.3 Inventory of Materials 13
3 IMPLICATIONS FOR DEIMMISSIONING OTHER NFRASTRUCTURE AND WERIALS 15
3.1 Introduction 15
3.2 Implications for decommissioning other structures 16
3.3 Interrelationships with decommissioning materials in and around the Brent Delta GBS
4 METHOD FOR REMOVALND DISPOSAL OF BRENOELTA TOPSIDE 22
4.1 Preparation for lifting 22
4.2 Cleaning of topside process facilities before removal 22
4.3 Removal of conductors and pipework 23
4.4 Cutting the legs 23
4.5 Lifting the topside 24
4.6 Fitting navigation aids and condition of the Brent Delta GBS after removal of topsi2fe
4.7 Transportation to shore 26
4.8 Dismantling at the ASP facility 28
4.9 Management ard Disposal of Waste Streams 29
4.10 Effects of proposed topside programme on other Brent structures and facilites 30
5 ENVIRONMENTAL IMPACT ASSESEMT 31
5.1 Environmental sensitivities 31
5.2 Summary of Environmental Impact Assessment 34
5.3 Management of environmental impacts 36
6 INTERESTED PARTY CEBWLTATIONS 42
6.1 Introduction 42
6.2 Effects in the Brent Field of topside cutting and lifting by SLV 43
6.3 Implications for management of rtexial in GBS cells 43
6.4 Monitoring GBS after removal of topside 44
6.5 Effects of dismantling at onshore site 44
6.6 Effects of handling, treatment and disposal of waste at onshore site 45
6.7 Synergy between offshore and onshore work 46
6.8 Specific questions and our responses 46
6.9 Comments received during formal Public Consultation 48
7 MANAGEMENT OF THE PRGRAMME 49
7.1 Project management and verification 49
7.2 Postopside removal debis clearance and verification 49
7.3 Schedule 49
7.4 Costs 50
7.5 Closeout report 50
7.6 Postlecommissioning monitoring and evaluation 50
8 SUPPORTING DOCUMENTS 51
9 PARTNER LETTER OPBORT 52

Page |

3



BRENTDELTA TOPSIC
DECOMMISSIONING PROGRAMME

This page is deliberately blank

Page| 4



BRENTDELTA TOPSIDE

DECOMMISSIONING PROGRAMME

Lists ofrigures Tablesand Appendices

Fgure Description Page
1.1 Location of the Brent Fielahd the Brent Deltgplatform 9
2.1 Brent Delta GBS with topside 11
2.2 The three main levelsf the Brent Delta topside 12
2.3 Brent Delta topsideheights of the main deck levebnd components 12
3.1 Locations of other components and itemstfie Brent Delta GBS. 15
4.1 Location of the cut line at the top of the concrete leg 23
4.2 Crosssection through the top of a leg and ring beam 24
4.3 Using a diamond wire cuttingnachineon concrete 24
4.4 Lifting the Brent Delta topside using the SXneering Spirit 25
4.5 Condition of the BrenDelta GBSafter removal of theopside. 25
4.6 Transporting the Brent Delta topside on the S&heering Spirit 26
4.7 Location of the transfer site off the Riveed. 27
4.8 Skidding the Brent Delta topside from cargo barge @uay 6 at the ASP facility 28
4.9 The ASP facilityon the Tees estuary. 29
7.1 Summary 6proposedschedulefor decommissioninghe Brent Delta topside 50
Table Description Page
1.1 Installation Being Decommissioned 8
1.2 Details of theSection 29 Notice Holders 8
1.3 Summary oProposedDecommissioning Programme 8
2.1 Brent Delta topsideinventory of materials 14
4.1 Methods for ManagingWaste Streans 30
5.1 Environmental Sensitivitiesthe Brent Field 31
5.2 Environmental Sensitivities alotige tow route and atthe transfersite 32
5.3 Environmental Sensitivities in and arouthe ASP facility afTeesside 33
5.4 Definitions of significance of environmental impacts 35
5.5 Management ofenvironmental impact 37
6.1 Summary ofStakeholdes €omments 48
8.1 Supporting Documents 51
Appendix Description Page
1 Copies of Public Notices 53
2 Correspondencdrom Statutory Consultees 54
3 Termsand Abbreviations 55

Page |

5




BRENTDELTA TOPSIC
DECOMMISSIONING PROGRAMME

This page is deliberately blank

Page| 6



BRENTDELTA TOPSIDE

DECOMMISSIONING PROGRAMME

1 EXECUTIVE SUMMARY

1.1 Decommissioning’rogramme

This document containsne Decommissioningrogramme(DP) for the topside of theBrent Delta platform

It is submittedby the coventurers Shell.K. Limited(Shell,operator) and Ess&xploration and Production UK
Limited (Esso) both being the recipients dbection 29 Notice, and throughout this document the terms
eowners¢c, @&wec¢, avanture@BhellagdBsse.f er t o the co

In accordance withthe Petroleum Act 19941] and the DECC Guidance Notes: Decommissioning of
Offshore Oil and Gas Installations and Pipelines under the Petroleum Act 11295the owners asSection
29 Notice holdersseek approval fronthe Department of Energy and Climate ChangBECC)to
decommission th@&rent Delta topsiddy removing it completely and returning it to shore for recyclargl
disposal No derogation fromthe general rule o OSPAR Decision 988 [3] is required or sought.

In conjunction withpublic, stakeholder and regulatory consultatitins DP is submitted in complianeégth
national and international regulations and DECC guidelinds describes the princigls of the removal
activities, summarises the schedule of offshore and onshore work which together are expected to last
approximatelyl8 months, and presents an assessment of the environmental impacts of the proposed
programme.

1.2 Introduction

The Brent Fielth the northern North Sea is reaching the end of its economic éfel DECC has accepted

the Final FieldDevelopment PlaifFFDPWhich was submitted inrDecember 2008. One of theBrentFi el d ¢ s
platforms, Brent Delta, ceased productiam 31% December 2011, and all 48 of itswells have now been
plugged and abandonedin accordance with the Oil and Gas UKGuidelines for the Suspension and
Abandonment of Wells\Version 4, July 2012 [4] Information about the plugging and abandonment of all

the Brent Field wéd will be included in theforthcomingBrent Field Decommissioning Programme

We started planning the complex programme to decommission the Brent Field in 2006, and as a result of
the extensive period of study there is a substantial body of work which dbss the facilities and their
environmental settings, and provides information on the technical and engineering aspects of a range of
decommissioning options, and the ways in which those options could be undertak&ihthe important
supporting studieare being scrutinised by arindependent review group (IR chaired by Professor John
Shepherd of Southampton University. The IRG comprises technical, engineering and environmental experts
and their remitis to review and report on the completeness, objadty and rigour of supporting studies, and

the validity of the conclusions or findingisat are based on these studiesNVe do not have any editorial
controlover the IRG reports on their findings.

Afterdetailed technical and engineering studiege have decided to removethree of the Brent Field
topsides including Brent Deltausing the new single lift vess€bLVPioneering Spirféurrently being
commissioned byExcalibur ASpart of the AllSeas Group Thetopsideswill be transportd to the Able
Seaon Port (ASP) facility @eessideoperated by Able UK Limited (Ablejor dismantling recyclingand
disposal As part of a phased programme of offshore work, the Brent Delta topside will be ready for
removal in 2016 and will be the firstBrent topsideto be removed To expedite removal and avoid the need
for several years of matoring and maintenanceto ensure the structural integrity of tio@side for eventual
lifting, the owners seelapproval, through thisBrent Delta Topside DR remove the topidein 2016 , while
preparing the Brent Field Decommissioning Progransocumenivhich will comprisetwo furtherDPs (i) the
Brent Field DRealing with otherBrentinstallationsand facilities and (i) the Brent FieldPjpeline DPdealing
with the pipeline system The removal of the Brent Delta topside wilbt affect the availability of
decommissioningpptions for any other facility in thBrentField.

! Details on the IRG and its term$ @ference can be found atvww.shell.co.uk/brentdecomm
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1.3 Overview of installaton being decommissioned

Tablel.1

Fieldname

BRENT FIELD

Total

Number e

Installation Being Decommissioned

UKCS Block 211/29

Surface Installation

Location

Quad/ Block

Weight

1 Brent DeltaTopside

Water
Depth M)

142

Production Type

Gas and oil

61°0 7 ¢

56. 84Nc DA

Distance from nearest UK
coastline (km)

120

Approx. 24,200 tonnes

Distance tomedian line
(if less than Sk

N/A

Table1.2 Details of theSection 29 Notice Holders

Section 29 Notice Holder

Registration Numér

Equity Interest (%)

Shell UK. Limited

140141

50

Esso Exploration and Productit/K Limited

207426

50

1.4 Summary of proposed programme of work

Tablel1.3

Summary oProposedDecommissioning Programme

Seleded Option

Proposed Decommissioning Solution

Reason for Selectioﬂ

1. Brent DeltaTopside

Complete removal,
onshore dismantling

Complies with
requirements of

The Brent Deét topside willbe removed in one piece by a
SLVand transferredo a barge at a nearshoresitefor back

recyclingand OSPARDecision loading to the ASP facilityat Teesside. Some equipment ma
disposal 98/3 [3]. be reused, but themajority of materialill be recycled. Non-
recyclable material will le disposed of to landfill.
2. Brent Deltawvells
Plug and Abandon | Meets DECC All the Brent Delta wells have begriugged and abandoned
regulatory in accordance withthe Oil & Gas UK Guidelines for the

requirements Suspension and Abandonment of Wefl4]. PON5/PON15
applications under the relevant regulationgere submitted

and approved.

3. Brent Deltanterdependencies

There are no alternative uses for the Brent Delta platform, iarlthe with the approved FFDP, DECi@&ave
confirmed that itan be decommissioned.There are noalternative usefor the Brent Delta topside. Neither
the platform wells nor any equipment or facility on the topside are needed to complete any technically fei
decommissioningptions for maaging thesediments in the oil storage cells of the Brent Delta gravity base
structure@BS). The two pipelines tahe adjacent platfornBrent Charlie will have beemptied andflushed
before the Brent Deltaopsideis removed The whole mass of th8rent Deltatopside (approximately 2,200
tonnes) will be removed to shore.
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1.5 Fieldlocationincluding field layout and adjacentfacilities

Figurel.1l shows the location of the Brent Field and Brent Delta in refatmthe other Brent platformsThe
removal of the Brent Delta topside an SLVand its transportation to shore willave no effecton or
implications for any other facility either within or beyond the Brent Field.

Figurel.1l

Location of the Brent Fielahd the Brent Deltgplatform
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1.6 Industrial implications

W e have strive to identifysafe, efficient andcosteffectivemethods and procedurefor decommissioninghe
different types of structures and fitoés in theBrentField. Many contractors and consultancies ha
contributed to the numerous studies and assessments that have been prepared since 2006 to inform our
plans and support our decisiomaking processes.

Duringt h @oncapt Seleatphase ofour work, leading international contractors and engineering companies
prepared detailed Front End Engineering and Design (FEED) studies describing how different technologies
and programmes of work might be used to decommission the Brent structures.

W e have selected the SL¥Pioneering Spirfo lift the Brent Delta topsideThis unique vessel wibbe able to
removetopsidesof up to 48,000 tonnes quickly and efficiently in one piecéor onshoredismantling. This
will significantly reduce the duration, rignd cost ofdecommissioning the topsidef large production
platforns, which is typically achieved bydismantling then module by moduleat the offshore location

At the same timewe have assessed howour topsides could be dismantled and recycled, and shihas

included a detailed review of the dismantling capabilities and capacities of a large number of sites in the UK
and across Europe.After a comprehensive commercial tendering exercise, mentified the Able UKLimited
ASP facility afTeesside as hawig the necessary facilities, space and experience to deal with the topsides
that would be deliveed by the SLYand have now placed a contract with them for the dismantling of three
Brent topsides (Alpha, Bravo and Delta)Ve are now workingwith Able to upgrade their onshore facilities
including the construction of a new quay and the strengthening of thediayn area for topsides The
investment that has been made on Teesside will support employment nowratite future as Able enlarge
theircapabilities, broaden theirservices, provide additionakaining to theirworkforce, and increaseheir
experience inlargescale decommissioning
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2 DESCRIPTION OF THERENT DELTA TOPSIDE

2.1 Introduction

Brent Deltehasa concretegravity base structurésBS) and the topside is supported on three legswo for
drilling, one for utilities)hat extendupwards from thecluster of 19 concrete cells known as tleaisson

(Figue 2.1). All the topside modules and equipment are huwh a module support frame (MSF)(Figure 2.2),
which is mated to the tops of the concrete legs by steel transition pieces approximately 5m long. The
transition pieces are part of the MSF and they meet the tops of the legs at the ring beam (Figure 28). T
MSF, fitted with someopside moduleswas floated over the GBS andattachedto it at a nearshore deep
water site(beforethe GBSwas towed offshorgand the remaining modules were lifted into place after the
GBS had been ballasted down in the Brent fde

As defined in the Section 29 Notice, the BrentDeltap si de i s a4t he whol e of the sti
ring beams at the top of the concrete |l egs and incl ud
from the concrete legs, we pmmose to cut through the grout and fixing bolts at the junction of the ring beam

and the transition pieces, as described in Section 4.4.

The topside has a @&f oot pr i nt capmokimaleB4dmukigh4othm and t he mas
helideck. It weighsapproximately 24,200 tonnes and is divided into three main levelsthe MSF, the

Module Deck and the Drilling Deckgure2.2). Together these decks house the modules, facilities and

equipment for oil and gas dliing, production and processing, and for the accommodation, safety and

wel fare of the pfiguseR.B showsths heightsiofshe differerit topside levels in relation to

the proposed cut line.

Figue2.1 Brent Delta GBS with topside

Topside <

Cells in
Caisson

Seabed \
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Figure2.2 The three main levelsf the Brent Delta topside
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2.2 Main features

The Brent Delta topside housthe following modules and systems:

|l

2.3

Accommodition and helideck Comprises the accommodation, laundry, catering, and recreation
facilities for the crew. Helicopter landing and fuelling facilities are located on the roofro$
module.

Drilling derrick and support.Comprises equipment for the diilg and maintenance of oil and gas
wells including the drilling rig an electrical generation package and facilities for the bulk storage,
handling, preparation and pumping of drilling fluids.

Utilities. Comprisesfirewater and safety systemwater puifying equipment, chemical storage and
pumping, potable water bulk storage and pumping, hot water boilers, electrical switchboards,
workshop facilities, and diesel fuel storage and pumping.

Oil and Gas production process modulesContain all the vesselsral equipment to separate the
well fluid into its three main componentsil, gas and produced water- and transfer these
individual streams to the export pipelines, other areas of the platforfopdisposalvia the oil
storage cellsas produced water.

W ater injection module.Contains the equipment télter and treatraw seawaterso that it can be
pumped downhole to enhance production by augmentinthe natural pressure of the reservaoir.

Power generation modulesContain electrical generatorsiransbrmers,switchboards and
associated equipment. Thgeneratorswere powered by turbines fuelled by gas from the
production process Brent Delta is now powered exclusively by diesel generators.

Wellhead modules. Contain the equipment and control valves tegulate the flow of oil and gas
from each of the individual wells. The individual flow lines are combined via a manifold system
which in turn supplies the oil and gas processing equipment. The modules also contain the water
injection wellhead equipmenwhich, when in use, received high pressure treated water from the
water injection module and routed it to the dedicated water injection wells and down into the
reservoir.

Flare tower. Thetower supports the flare, whiclvas designed tovent andburn anysurplus
hydrocarbon gas thamightpose safety risks to platform personnel and process syst&oitowing
cessation of productionGoP) and removal of the hydrocarbon inventory, the flare is now only used
for coldventing

Drainage systems.The drains orthe Brent Deltglatform are divided into those serving hazardous
areas, nonhazardous areas and living quartersThey wereused to manage permitted discharges
to sea through the use of oil/water separatars

Inventoryof Materials

Table2.1 providesan inventory of the materials that will be in or on theeBtDelta topside when it iseady
for lifting. Together, carbon steel and stainless steel account for approximately 90% of the mass of the
topside. Section 49 summarises how all the materials on and in the topside will be treated.
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Table2.1  Brent Delta topsideinventory of materials

Material Unit Amount Notes

ABS tonnes 2 Plastic pipes

Alloy steel tonnes 555 Pipework, pumps
Aluminium tonnes 65 Anodes, engines
Asbestos (total) tonnes 10 Insulation, gaskets
Batteries tonnes 31 Various battery sets

Butyl rubber tonnes 2 O-ring seals

Carbon steel tonnes 19,781 Structural steel, equipment
Ceramics (all typgs tonnes 5 White ware

Chartex/fire protection tonnes 80 Penetrations

Copper tonnes 84 Pipes, cables, transformers
Copper nickel alloys tonnes 309 Pipe valves, pumps

Cork tonnes 2 Lifebuoys

Cotton tonnes 6 Bedding

Cutting residues tonnes 12 Drill auttings

EPDM tonnes 11 Cables

Ethylene / Polypropylene tonnes 85 Cables

Fire foam m3 20 Fire fighting systems
Fluorescent tubes number 3,446 Lighting

Formica tonnes 2 Living areas

Glass tonnes 5 Living areas

GRP tonnes 20 Replaced floor grids
Hydrocabons tonnes <1 Residual hydrocarbons in de#ehs
Inconel / nimonics tonnes 13 Generators

Insulation tonnes 104 Structures, pipes

Iron (cast) tonnes 3 Weights

Lead tonnes 11 Batteries

LSA scale tonnes 69 Pipework, vessels
Neoprene tonnes 5 Various

Ni-resist tonnes 10 Pump valves

Nylon tonnes 10 Electricakquipment ropes
Paint tonnes 899 Paint on structured steel
Pb210 MBq 117 LSA scale

Plastics tonnes 5 Floor coverings

PVC tonnes 61 Cable covering

Radium (R&26) MBq 711 LSA scale

Radium (B-228) MBq 476 LSA scale

Rubber tonnes 20 Floor coverings

Stainless steel tonnes 1,371 Pipes and vessels
Titanium tonnes 31 Pipes and machines
Wood tonnes 7 Accommodation

Zinc tonnes 499 Anodes, paint, galvanising
Approximate Total Weight tonnes 24,191
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3 IMPLICATIONS FOR DEEIMMISSIONING OTHER NFRASTRUCTUREBID
MATERIALS

3.1 Introduction

We have reviewed the remoal of the Brent Delta topsidé determine if it would haveny implications for
the decommissioningf the Brent Delta GB®r materials in andaround the GBS Figure 3.1 presents a
stylised crossection of the Brent Delta GBS showing the locations of all the materials or components
discussed in thisection.

This section briefly describes the following aspects of the Brent Delta DecommigsRmigramme and
summarises our conclusions on the use of the BreftRopside in their execution:

1. Alternative uses for the Brent Delta platform.

2. Decommissioning options for tHarent DeltaGBS itself

3. Decommissioning the conductors inside rdling legs of the GBS.
4

The use of Brent Delta topside or wells for managing drill cuttings on the seabed at Brent Delta or on
the tops of theGBS celk.

o

The use of Brent Delta topside or wells for managiihg contents ofthe GBS oil storage cells.

6. The use of Bnet Delta topside or wells for managing material that has accumulated in the minicell
annulusin the utitty leg.

7. The use of Brent Delta topside or wells for managing material that has accumulated in the drilling
legs.

8. The use of Brent Delta topside or wefor managing material that has accumulated in t88S tri
cells(the trcells are described in Section 3.3.6)

Figure 3.1. Location of other materials and components in the Brent Delta GBS.
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3.2 Implications for decommissioning other structgre

3.2.1 Introductin

As a result of the detailed assessments we have completed we are certain that no technically feasible option
for decommissioning or managing any othpart of the Brent Delta platforior any other platform ostructure

in the Brent Field would be prejudéd or foreclosed by the removal of thBrent Deltaopside in 2016. The
following sections summarise our assessments.

3.2.2 Alternative uses of Brent Delta platform including topside

Tosupport theFFDP and theBrent FieldDR, we performedseveralstudies tonvestigate the possibility of re
using the Brent platforms and their topsides. We have not identified any further uses for any of the Brent
platforms either in their current locations or at other sites. In additienhave concluded that it would not

be technically feasible or commercially viable to use any of the Brent platforms for carbon capture and
storage (CCS). Our examination of the viability of CCS considered the Brent Field as a whole, including its
present structures, geology and the pipelisgstem serving it.

3.2.3 Decommissioning the GBS

We have completed cktailed assessmentiescribing and assessinthe technically feasible option#or
decommissioninghe Brent Delta GBSand these optionsare being subjected to a full Comparative
Assessment (CAiccording to the OSPAR 98/3 framework The specificCA for the Brent Delta GB®iill be
fully documented in th&rent Field DP

We can confirm that the preparations currently being undertaken on the Brent Delta platform do not preclude
or in any way prejudce these options;, removal of theBrent Deltatopside in 2016 would not prejudge the
outcome ofthe Brent Field DBubmission.Any external preparatory work for the cutting of the GBS legs

would be carried out just before the cutting operation begins awduld not require the presence of the

topside. All items within the drilling legs and the utility leg are currently secure. Planned activities within
these legs during engineerirdpwn will provide assurance that these internal structures will be seafieg

lifting off the topside. Any cutting operations that may be required in the medtortongterm futurevould

be preceded by suksea intervention to ensure that the cut zones were clean and secure.

3.2.4 Decommissioninghe conductors

On Brent Deltahe mnductors are located inside the two drilling legs and their presence has implications for
any programme of work to remove all or part of these legall the Brent Delta wells have now been

plugged and abandoned, and we have started the conductor removedmpaign with the circulatioout of
conductor fluids andlisplacementwith seawater the campaign is planned to be completetiefore the

2016 lifting season The scope ofconductorremoval does noprejudge the outcome of our CA for the GBS
or the recommadation that will be presented in th&rent Field DAt keeps openall technically feasible

options for theBrent DeltaGBS.

3.3 Interrelationships with decommissioning mater&in and around the Brent Delta GBS

3.3.1 Introduction

The Brent Delta GBS contains &band liquid materialsthat have accumulated or been deposited during the
35 years of operations. We have examined how these materials could be managed and in particular
whether the existing topsidesquipment and facilities could play a part in retriengj, managing or disposing

of these materials
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3.3.2 Decommissioning the GBS cell contents

Sampling operations successfulbperformed atBrent Deltain the summeof 2014 have confirmed that the
contents of the GBS oil storage cells comprise the following fgpes of material

1. Attic oit a small volume of crude oil trapped in the top efach cell, above the oil export line

2. Interphase materialan emulsion of oil in water with some sediment particlgsgg beneath the attic
oil.

3. Water: a mixture of seawater angrroduced watef.
4. Sedimenta viscous mixtureomprising approximately0 % water,25 % oil and 25 % sand particles

The attic oil and interphase material will be recoveréar treatmenand disposal onshore. We propose to

do this bydrilling new subsea accss holes in each celland thisdoes not require the topside to be in place.
However, we have notprecludel the use of topsidéased remotelyoperated vehiclesROV) to bring

forward part or all of this work ibur technical developmer¢ngineering progresses sufficientlyefore the lift
in 2016.

Engineering study work conducted to date has also led to the conclusion that all of the feasible options
associated withthe remediation of theell sediment are better carried out without the support of the thasi
The detailed engineering justifications will be provided in tii&rent Fie/d B but the main findings that
support the conclusion thaessebased remediation optionsvould be better than topsidbased optionsare
presented below.

When elaborating canceptual remediation options for the cell sediment, extensive consideration was given
to concepts deployed from or making use of the topsidélthoughthe use of the topside appeared to be of
interest for some lengthy remediation options (i.e. those ofagrthan 18 months duratiorand for the final
disposal of fluids and solids via downhole injectioit,also implied major constraints that significantly
outweighed the benefits.

The firsimportantobservation was that the existing pipewonkto the cellgposes overwhelming limitations to
the deployment of any kind of toolinfpr carrying out cell sediment remediation. The immediate
consequence is that a new subsea access would be needed for each storage cell. Once this fact was
established, it quickly apeared thatthe presence othe topsidewould impose two severe limitatiorts the
creaion of a new subsea access Firstly,the design of the celiop equipmentwould be more onerous
becausethe drawdowr? would stillbe in place and, secondly, the presere of the ovetanging topside
would impose limitation®n the deployment of equipment directly over and onto the cell top (either from a
vessel or from the topside itselfplthoughfeatures such as power, utilitiesd space are readily available

on both the topside andvessels, theware expected torequireconsiderablymore maintenance on the topside
due to its age.

Forspecific activities such as the downhoteinjection of fluids and/or solids, detailed engineering studies
have revealed that the usef existing wells or new wells drilled from thgrentDelta platform would pose so
many technical issues that the likelihood of failure wobklunacceptably high. Based on those findings,
which have been reviewed bythe IRG (supplemented for the partiautopic of reinjection by experts in
drilling and geology) the only feasible rénjection option carried forward into our CAor the GBS cell
sedimentutilisesnew remote subsea wells (i.e. not drilled from a platford@dicated tothe reinjection of
solids and fluids

2 Produced water is water that is naturally produced from the reservoir.

% The drawdown system is a feature of the platform which mairgaire pressre of fluidsinside the storage
cell at approximately 4 bars below the pressuie the surrounding seaThis is required at all times whilst the
topsideis in place and manned,; it contributes to the structural strength and integrity of the GBS imfies
that any new subsea access created through ttencrete wall of thestorage cellwhile the topside was still

in place would have tobe designed to maintain that pressure difference at all times.

Page | 17



BRENTDELTA TOPSIC
DECOMMISSIONING PROGRAMME

The conclusions of these engineering studies led us toaliatthe use of the topside to support any of the
remediationoptions for cellsediment We finally selected the following five remediation options for the
detailed CA of the GBScell sedimentall of those that involve remediation are vesbelsed and do not
require the use or presence of the Brent Delta topside:

1. Remove and Rimject (RnR): Remove the sediment and the water andjeet in remote new subsea
wells.

2. Vessel to ongbre (VtO): Remove the sediment and the water and bring onshore for treatment and
final disposal.

3. Leave in place and treat biologically (INMNA): Leave the sediment and the water in place and
treat/n situbiologically.

4. Leave in place and cap (LiRap): Leave the cell sediment in place and cover it with a layer of
capping agent. Treat the watern situbiologically.

5. Leave in place (LiP): Leave the cell sediment and water phase in place untreated.

Sediment remediation options would be more efficiently peried from a vessel witthetopside no longer
in place. In the event where treatment would not be required for the cell sediment but would be required for
the water phase, we have identified options to remediate the water phase either with or withoubibsde.

The options for cell sediment and cell watand the associatedCA will be fully documented in th&rent
Field DP For the reasons stated aboveemoving theBrentDelta topside in 2016 will not prejudye the
outcome of that submission

3.3.3 Decommissining material in the minicell annulus

The minicell is a setfontained cylindrical compartment located at the bottom of the utility legs It
approximately60m high and was constructed so that pipework at the bottom of the utility leg could be
accessedwithout having to dewvater the whole of the leg.

During maintenance work on pipework inside the minicillthe mid1990s a volume of hydrocarbon
containing material wagound at the bottom of the minicell. In order to complete the wdhismaterial was
movedinto the minicell annulus (the space between the wall of the minicell and the inner wall of theutel))
it now lieson top of the 25m thick layer of ballast sand in the annulus

In order to identify the recommended management option for this mdtesibich forms part of the GBS
inventory, weconducted a sampling operation in 2010to measure its volume andharacterse its
composition The materialying at the bottom of the minicell annulugas estimatedo be between 0.6m
and 1.2m thick corresportling to volumes oftl25m? and 250m? respectively. The chemical analysis
confirmed that hydrocarbons constituted the main component along with traces of heavy métills
probably originated fromcorroding pipeworkin the utility leg We used this informabn to identify the
following possible remedidon options for this material:

1. Remove and Rmject (RnR): Remove thwaterial at the bottom of the minicell annulaisd reinjectit
in remote new subsea wellsr existing wells on another Brent platfoetther before or after the
removal of the Brent Delta topside

2. Vessel to onshore (VtO): Remove the material at the bottom of the minicell annulus and take it to
shore for treatment and final disposeitherbefore or after the removal of the Brent Delta topsid

3. Leave in place and treat biologically (HWWNA): Leave the material at the bottom of the minicell
annulus in place and treat if? situbiologically eitherbefore or after the removal of the Brent Delta
topside

4. Leave in place and cap (Li2ap): Leave he material at the bottom of the minicell annulus in place
and cover it with a layer of capping agentitherbefore or after the removal of the Brent Delta
topside

5. Leave in place (LiP): Leave the material at the bottom of the minicell annulus in plaeatadt

Page| 18



BRENTDELTA TOPSIDE

DECOMMISSIONING PROGRAMME

These options are being suitably developed to enable a CA to be perfornfedthe material in the minicell
annulus, and thisvill be presented in full in theéBrent Field DPAs the CA includes credible options that can
be performedafter removal 6the Brent Delta topside, we are satisfied that the outcome of this CAnill

be prejudged by the removal of the Brent Delta topside in 2016.

3.3.4 Decommissioning material in the drilling legs

The two drilling legs on Brent Delta each conta24 conductors loit no sand ballast. As part of the

requirement to provide a detailed inventory of the content of the Brent Delta GBS we have carried out
sampling programmes and investigations to establish the nature of any material located at the bottom of each
drilling leg. The offshore investigations have shown that various materials have accumulated at the bottom of
the drilling legs from two main sources

1. Dirill cuttings created during thiestallation of the conductorsThs is top soil whichentered the leg
throudh the annulus between the conductor and the conductor sleeve at the batfdie leg. The
conductors were installed using seawater and they penetrated clean-{ildpearing) geological
formations, so the corresponding cuttings from this activity arebet! to be clean.

2. Deposis of materialwith higher density than seawatehat may haveoriginated from accidental
spillages in the well bay.

In order to identify the most appropriate managemaption for the materiathat has accumulatech the
drilling legs we have conductedampling operatiors to measure its volume ancharacterse its composition
The chemical analysis confirmed that hydrocarbons constituted the main component along with traces of
heavy metalsvhich have probably come frontorroding ppework. The materialsve collectedappeared to
be similar to a degradedoiltbased mud OBM).

For the West drilling leg, we have estimated the volume of material by deducting the estimated height of the
clean cuttings generated during the installationtbé& conductors from the measured height of the whole
amount of material present in the leg. Our calculations indicate that the layer of material lying on the top
hole cuttings inside the West drilling leg ot more tharbm thick This thickness wouldguate to a volume

of approximately 1,200n? of material in the West drilling leg. In the East drilling legur sampling has

shown that the layer of contaminated material is less than 1m thick, which corresponds to a volume ef 150
200m3. The total volumef material in the bottom of the Brent Delta drilling legs would thus be
approximately 1,350-1,400m*. We used this information to identify the following possible remediation
options for the material in the drilling legs:

1. Remove and Rimject (RnR): Remotige material at the bottom of the drilling legs andirgectit in
remote new subsea wells or existing wells on another Brent platiitherbefore or after the
removal of the Brent Delta topside

2. Vessel to onshore (VtO): Remove the material at theobotif the drilling legs and taket to shore for
treatment and final disposaitherbefore or after the removal of the Brent Delta topside

3. Leave in place and treat biologically (LWNA): Leave the material at the bottom of the drilling legs
in place and treatit /n situbiologically eitherbefore or after the removal of the Brent Delta topside

4. Leave in place and cap (LiRap): Leave the material at the bottom of the drilling legs in place and
coverit with a layer of capping agenteitherbefore or afterthe removal of the Brent Delta topside

5. Leave in place (LiP): Leave the material at the bottom of the drilling legs in place untreated

These optionsre being suitably developed to enable a CA to be performefdr the material in the drilling
legs and this will be presented in full in the&Brent Field DPAs the CA includes credible options that can be
performedafter removal of the Brerdeltatopside, we are satisfied that the outcome of this CA witit be
prejudged by the removal of the Brent Deltgpside in 2016.
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3.3.5 Decommissioningeabed and celitop drill cuttings

On the seabed at the base of the Brent Delta GBS and on tiops of the oil storage cellthere are historic
accumulations of drill cuttings that were generated using OBM. Recent surtegsther with longerm fate
model |l ing, have demonstrated that neither of these cu
and epersistence over the area of seabed contaminated

[6].

In order to acess the Brent Delta GBS cells, however, some amounts of cuttings would have to be displaced
or removed from theops of the cellso that the necessary access equipment could be aseld through a

hole drilled in theconcrete dome Regardless of the volues of cuttings involved, such operations would be
conducted suksea from a surface vessel and would not require any use of, or interactions with, the Brent
Delta topside or any ofts facilities.

3.3.6  Decommissioning drill cuttings in the GBS-trells

The tricells are the triangular spaces formed between the circular walls of the GBS (f&ligire 3.1) There
are 22 tricells on Brent Delta eachxtending the full height of the storage cellhey contain varying
amounts of solid ballast ando thevolume ofthe void space above the ballasin each cellrangesfrom
337m® to 772 m*; the total void space in the BntDelta tricells is estimated to be 14,733m. Since the
top of each tricell is open to the sea and the cdibpsare partially covered bya layer of drill cuttings it is
reasonable to assume that thedglls also contairsome amount ofirill cuttings.

If derogation were granted for the Brent Delta GBS, any drill cuttings in theetiswould remain undisturbed.

It is very unlikely that angrogramme of work that may be undertaken to manage the drill cuttingghe tops

of the cells or materials in the oil storage cells, the minicell annulus or the drilling legs, would disturb the tri
cell cuttings. Our assessmenhave showrthatif any potenrial tricell cuttings have the same chemical
characteristics as the cathp and seabed OBM cuttings piles, then they would not exceed either of the
thresholds in OSPAR Recommendation 2006/5 for the management of drill cuttings. In such circumstances
therecommended option for such cuttings piles is to leave them in place, undisturbed, for natural
degradation. If remedial work were required on the well drill cuttings, our judgment is that it would be

much easier to access this material after removitte topside.

3.3.7 Conclusions

Consideration of the application to remove the Brent Delta topside can bedepled from decisions about
the management or fate of any of the above materials for the following reasons.

1 Attic oit We have committed to removinghte attic oil and the best way of doing this is through
new subsea accessholes drilled into the cap of every cell. The oil will be pumped to a vessel for
recycling onshoreor evacuated via the oil export pipeline before the removal of the topsides

1 Intephasematerial We have committed to removing this material at the same time as we remove
the attic oil. It will be pumped to a vessel and returned to shore for recycling and/or disgama
evacuated via the pipeline with the attic oil

1 Water: The remedhtion of the water phase will be linked to the selected remediation option for the
cell sediment. Itreatment were not required for the cell sediment but was required for the water
phase, we have identified options to remediate the water phaseth before and after removal of
the Brent Delta topside The topsides therefore not required to deal with the water phasé\s with
the attic oil and interphasenateria] however,we do not precludethe use of the topside and
platformbased ROVs to optimise threcovery and bring forward part or all of this work if the
technical development/engineering progresses sufficietdfore the lift in 2016.

1 Cell sediment: Detailed studies have shown that there aretexhnically feasibleoptions for the
management othis materiathat require the use dhe topside orits existing facilities, or the existing
Brent Delta wells or any new wells that could be drilled from the Brent Delta platform. Therefore the
Brent Delta topside would not be required in any manageneption for the cell sediment. We are
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undertaking a QA of options for the management of this material and this will be presented in full in
the Brent FieldDR

1 Material in minicell annulus: We are undertaking aA of options for the management of this
material and this will be presented in full in th8rent FieldDP The options include credibl@ptions
for both the treatmenand the removabf this materiakitherbefore or after the removal of the Brent
Delta topside

1 Material in drilling legs: We areundertaking a G\ of options for the management of this material
and this will be presented in full in thBrent FieldDF The options include credible optiafor both
the treatmenand the removabf this materiakitherbefore or after the removal of éhBrent Delta
topside

1 Drill cuttings in tgells: If present, we would recommend that arguttingsin the tricells should bdeft
in place, undisturbedto degrade naturally. If for any reason the-tell cuttings had to be removed,
any such operatiorwould be conducted from a vessel, not from tiB¥ent Deltatopside.
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4 METHODFOR REMOVAIAND DISPOSAOF BRENT DELTA TOPSID

4.1 Preparation for lifting

W e have beenmaking structural preparations ftre removal othe Brent Delta topsidence the summer of
2014. Some fixtures andittingswill be removed to allow the lifting beams to be positioned aniet
underdeck of the MSkvill be strengthened with additional steel to bear the forces that will be exerted in the
single Ift The whole structuravill be checked for loose or damaged items and components, and thesi
either be repaired or removed.

4.2 Cleaning of topside process facilitiebefore removal

The topside process systems will be drained, purged and vented (via the cold flare system), as appropriate
to ensure no pockets of hydrocarbdiguid or gas are present. As a safety measure, additional vents may
be created at selected locations in the topside process systeransurethey are not rechargedfrom any
trapped inventories All drained systems \il be left open tothe atmosphere to allow fregenting to occuiso

that gases do not build up

We know that residual materi al may acc)bmwddanoe i n @edea
expect large quantities to be preseand by virtue oftheir location such residual matelseare not likely to

escape during lifting or transportationlf, for operational reasonsa system cannot be fully drained (e.g. the

final diesel inventory)}he locations andquantitiesof fluidswill be clearly recaded. We will put in place a

procedure to monitor all potential leak sources that are created as a result of preparing the tofmside

removal; each potential source will be monitored for a specified period of timedamonstratehat it is safe.

Everytank orvessel will be sample@nd theresults of any such analyses will be incorporated into the
materials inventory, which will be issued to Able so that they are aware of the materials that will be present
on the topside when it is received onshorélhemajority oflub r i ¢ a t i oilgwil{besleroles and
shippedto shorefor disposal but oils withirsealedsystems will be letbecause (i) they are present in only
smallquantities and (ii) theirremoval would involve breaking open systems which bdamage the
equipmentand result in it beingscrapped instead of reusedBecause the volumes involved are smafid
systemwill remainclosed there is avery smallisk of spillage.

We will implementagositive isolatiogto prevent any remaining hydoarbons from migrating between
differentsystemsr areas of the platform. This means that important or critical locations, pipework and
systems will be severed and blankedf to createa physical air gap between components. All vessels will
be closed-off thus isolating all inlets and outlets, and the doorgtod modules will be opened. The topside
processsystemswill then be monitored to ensure personnel can work safahd that risks to the environment
are reduced toa level that isAs Low As Rasonably Practicable (ALARP)

All drain points will be sealecand connectedvia a flexible hose and a valveo a collecting tray.

Appropriate sections of the platform¢gs drains system
dischargedwhen the valves are opened Any liquids collected in the trays will be transferred to tote tanks
(transportable containerghd shipped to shore for disposal Any remainingchemicals will becollected in

tote tanksand shipped to shore for disposal, along witany remaining lube oils in tanks and machine

pipework. The main sources of lube oils will be the generataaad large pumys, motos and gearboxes

On completion of the topside cleaning operations a final oil export run will be undertaken to ensuteatha
muchas possibleof the bulk oil inventory has been removed from the GBS befdhe topside is lifted away.
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4.3 Removal of conductors and pipework

The topside is linked to th&BS caisson by pipework in theatility leg and by conductorsin the two drillng

legs. All these connections are currently being sevestdpproximately +16mLAT slightly below the cut
heighton the concrete legs. Ae upper parts oftie conductors are being retrieved and recycled onshore

and thiswill allow a scaffold workplatform to be installed inside the top of each leg for the deployment of

the diamond wire cutting DWC) machine that will cut the legs

4.4 Cutting the legs

The topsideis fixed to the tops of the legs b$.5m long steel transition piececatedat +19.8m LATjust
above the ring beam at the top of the concretegs (Figure 4.1). To separate the topsidea DWC machine

deployed inside the legs will be used to cut through the grout and the bolts that secure the transitios foece
the ring beans (Figure4.2). To make the cuts, holes will be drilled at intervals around the wall of the leg so

that the wire of the DWC can be passed out and round a section of the leg waligure4.3). As each
is cut stee
DWC from jamming. All of this work will be carried out from the scaffold platform inside the top of each
leg, but abseilerswill be usal to pass the diamond wire back through the holes to create the wire loop.

After the cuts have been madehé topside willbe held safelyin place by a combination of friction and the
use of shear restraining suppotislited inside the legs

section of wall

Figure4.1
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