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1 EXECUTIVE SUMMARY 

1.1 Decommissioning Programme 

This document contains one Decommissioning Programme (DP), for the topside of the Brent Delta platform.  
It is submitted by the co-venturers Shell U.K. Limited (Shell, operator) and Esso Exploration and Production UK 
Limited (Esso) both being the recipients of a Section 29 Notice, and throughout this document the terms 
æownersç, æweç, and æourç refer to the co-venturers Shell and Esso. 

In accordance with the Petroleum Act 1998 [1] and the DECC Guidance Notes: Decommissioning of 
Offshore Oil and Gas Installations and Pipelines under the Petroleum Act 1998 [2], the owners as Section 
29 Notice holders seek approval from the Department of Energy and Climate Change (DECC) to 
decommission the Brent Delta topside by removing it completely and returning it to shore for recycling and 
disposal.  No derogation from the general rule of OSPAR Decision 98/3 [ 3] is required or sought. 

In conjunction with public, stakeholder and regulatory consultation this DP is submitted in compliance with 
national and international regulations and DECC guidelines.  It describes the principles of the removal 
activities, summarises the schedule of offshore and onshore work which together are expected to last 
approximately 18 months, and presents an assessment of the environmental impacts of the proposed 
programme. 

1.2 Introduction 

The Brent Field in the northern North Sea is reaching the end of its economic life and DECC has accepted 
the Final Field Development Plan (FFDP) which was submitted in December 2008.  One of the Brent Fieldçs 
platforms, Brent Delta, ceased production on 31st December 2011, and all 48 of its wells have now been 
plugged and abandoned in accordance with the Oil and Gas UK Guidelines for the Suspension and 
Abandonment of Wells, Version 4, July 2012 [4].  Information about the plugging and abandonment of all 
the Brent Field wells will be included in the forthcoming Brent 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 describes 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 undertaken.  All the important 
supporting studies are being scrutinised by an independent review group (IRG1) chaired by Professor John 
Shepherd of Southampton University.  The IRG comprises technical, engineering and environmental experts 
and their remit is to review and report on the completeness, objectivity and rigour of supporting studies, and 
the validity of the conclusions or findings that are based on these studies.  We do not have any editorial 
control over the IRG reports on their findings. 

After detailed technical and engineering studies we have decided to remove three of the Brent Field 
topsides, including Brent Delta, using the new single lift vessel (SLV) Pioneering Spirit currently being 
commissioned by Excalibur AS (part of the AllSeas Group).  The topsides will be transported to the Able 
Seaton Port (ASP) facility at Teesside, operated by Able UK Limited (Able), for dismantling, recycling and 
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 first Brent topside to be removed.  To expedite removal and avoid the need 
for several years of monitoring and maintenance to ensure the structural integrity of the topside for eventual 
lifting, the owners seek approval, through this Brent Delta Topside DP, to remove the topside in 2016 , while 
preparing the Brent Field Decommissioning Programmes Document which will comprise two further DPs: (i) the 
Brent Field DP, dealing with other Brent installations and facilities, and (ii) the Brent Field Pipeline DP, dealing 
with the pipeline system.  The removal of the Brent Delta topside will not affect the availability of 
decommissioning options for any other facility in the Brent Field. 

                                                

1 Details on the IRG and its terms of reference can be found at www.shell.co.uk/brentdecomm 

http://www.shell.co.uk/brentdecomm


 BRENT DELTA TOPSIDE   

 DECOMMISSIONING PROGRAMME  
 

Page | 8  

1.3 Overview of installation being decommissioned 

Table 1.1 Installation Being Decommissioned 

Field name Quad/ Block 

BRENT FIELD UKCS Block 211/29  

Surface Installation 

Total 
Number 

Type Location Weight 

1 Brent Delta Topside 61 o 07ç 56.6åN  01o 44ç 10.1å E Approx. 24,200 tonnes 

Production Type 
Water 

Depth (m) 
Distance from nearest UK  

coastline (km) 
Distance to median line  

(if less than 5km) 

Gas and oil 142 120 N/A  

 

Table 1.2 Details of the Section 29 Notice Holders 

Section 29 Notice Holder Registration Number Equity Interest (%) 

Shell U.K. Limited 140141  50  

Esso Exploration and Production UK Limited 207426  50  

 

1.4 Summary of proposed programme of work 

Table 1.3 Summary of Proposed Decommissioning Programme 

Selected Option Reason for Selection Proposed Decommissioning Solution 

1. Brent Delta Topside 

Complete removal, 
onshore dismantling, 
recycling and 
disposal. 

Complies with 
requirements of 
OSPAR Decision 
98/3  [3]. 

The Brent Delta topside will be removed in one piece by an 
SLV and transferred to a barge at a nearshore site for back-
loading to the ASP facility at Teesside.  Some equipment may 
be re-used, but the majority of material will be recycled.  Non-
recyclable material will be disposed of to landfill. 

2. Brent Delta Wells 

Plug and Abandon Meets DECC 
regulatory 
requirements. 

All the Brent Delta wells have been plugged and abandoned 
in accordance with the Oil & Gas UK Guidelines for the 
Suspension and Abandonment of Wells [4].  PON5/PON15 
applications under the relevant regulations were submitted 
and approved. 

3. Brent Delta Interdependencies 

There are no alternative uses for the Brent Delta platform, and in line with the approved FFDP, DECC have 
confirmed that it can be decommissioned.  There are no alternative uses for the Brent Delta topside.  Neither 
the platform wells nor any equipment or facility on the topside are needed to complete any technically feasible 
decommissioning options for managing the sediments in the oil storage cells of the Brent Delta gravity base 
structure (GBS).  The two pipelines to the adjacent platform Brent Charlie will have been emptied and flushed 
before the Brent Delta topside is removed.  The whole mass of the Brent Delta topside (approximately 24,200 
tonnes) will be removed to shore.  
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1.5 Field location including field layout and adjacent facilities  

Figure 1.1 shows the location of the Brent Field and Brent Delta in relation to the other Brent platforms.  The 
removal of the Brent Delta topside by an SLV and its transportation to shore will have no effects on or 
implications for any other facility either within or beyond the Brent Field. 

 

Figure 1.1 Location of the Brent Field and the Brent Delta platform. 
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1.6 Industrial implications 

W e have striven to identify safe, efficient and cost-effective methods and procedures for decommissioning the 
different types of structures and facilities in the Brent Field.  Many contractors and consultancies have 
contributed to the numerous studies and assessments that have been prepared since 2006 to inform our 
plans and support our decision-making processes. 

During the æConcept Selectç phase of our 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 SLV Pioneering Spirit to lift the Brent Delta topside.  This unique vessel will be able to 
remove topsides of up to 48,000 tonnes quickly and efficiently in one piece for onshore dismantling.  This 
will significantly reduce the duration, risk and cost of decommissioning the topsides of large production 
platforms, which is typically achieved by dismantling them module by module at the offshore location. 

At the same time, we have assessed how our topsides could be dismantled and recycled, and this has 
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, we identified the Able UK Limited 
ASP facility at Teesside as having the necessary facilities, space and experience to deal with the topsides 
that would be delivered by the SLV, and have now placed a contract with them for the dismantling of three 
Brent topsides (Alpha, Bravo and Delta).  We are now working with Able to upgrade their onshore facilities, 
including the construction of a new quay and the strengthening of the lay-down area for topsides.  The 
investment that has been made on Teesside will support employment now and in the future as Able enlarge 
their capabilities, broaden their services, provide additional training to their workforce, and increase their 
experience in large-scale decommissioning. 
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2 DESCRIPTION OF THE BRENT DELTA TOPSIDE 

2.1 Introduction 

Brent Delta has a concrete gravity base structure (GBS) and the topside is supported on three legs (two for 
drilling, one for utilities) that extend upwards from the cluster of 19 concrete cells known as the caisson 
(Figure 2.1).  All the topside modules and equipment are built on 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 2.2).  The 
MSF, fitted with some topside modules, was floated over the GBS and attached to it at a nearshore deep 
water site (before the GBS was towed offshore) and the remaining modules were lifted into place after the 
GBS had been ballasted down in the Brent Field. 

As defined in the Section 29 Notice, the Brent Delta topside is äthe whole of the structure located above the 
ring beams at the top of the concrete legs and including the steel transition pieces.å  To separate the topside 
from the concrete legs, we propose 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 æfootprintç of 72m x 47m and the main structure is approximately 44m high to the 
helideck.  It weighs approximately 24,200 tonnes and is divided into three main levels â the MSF, the 
Module Deck and the Drilling Deck (Figure 2.2).  Together these decks house the modules, facilities and 
equipment for oil and gas drilling, production and processing, and for the accommodation, safety and 
welfare of the platformçs personnel.  Figure 2.3 shows the heights of the different topside levels in relation to 
the proposed cut line. 

 

Figure 2.1 Brent Delta GBS with topside. 
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Figure 2.2 The three main levels of the Brent Delta topside. 

 

 

Figure 2.3 Brent Delta topside, heights of the main deck levels and components. 

 

Note: All the height measurements above the cut line have been rounded to the nearest metre. 



BRENT DELTA TOPSIDE   

DECOMMISSIONING PROGRAMME  
 

Page | 13  

2.2 Main features 

The Brent Delta topside houses the following modules and systems: 

¶ Accommodation and helideck.  Comprises the accommodation, laundry, catering, and recreation 
facilities for the crew.  Helicopter landing and fuelling facilities are located on the roof of this 
module. 

¶ Drilling derrick and support.  Comprises equipment for the drilling 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.  Comprises firewater and safety systems, water purifying 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 modules.  Contain all the vessels and equipment to separate the 
well fluid into its three main components - oil, gas and produced water - and transfer these 
individual streams to the export pipelines, other areas of the platform or for disposal via the oil 
storage cells as produced water. 

¶ W ater injection module.  Contains the equipment to filter and treat raw seawater so that it can be 
pumped down-hole to enhance production by augmenting the natural pressure of the reservoir.   

¶ Power generation modules.  Contain electrical generators, transformers, switchboards and 
associated equipment.  The generators were 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 to regulate 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 equipment which, 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.  The tower supports the flare, which was designed to vent and burn any surplus 
hydrocarbon gas that might pose safety risks to platform personnel and process systems. Following 
cessation of production (CoP) and removal of the hydrocarbon inventory, the flare is now only used 
for cold-venting. 

¶ Drainage systems.  The drains on the Brent Delta platform are divided into those serving hazardous 
areas, non-hazardous areas and living quarters.  They were used to manage permitted discharges 
to sea through the use of oil/water separators. 

 

2.3 Inventory of Materials 

Table 2.1 provides an inventory of the materials that will be in or on the Brent Delta topside when it is ready 
for lifting.  Together, carbon steel and stainless steel account for approximately 90% of the mass of the 
topside. Section 4.9 summarises how all the materials on and in the topside will be treated. 
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Table 2.1 Brent Delta topside, inventory 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 types) 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 cuttings 

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 

Hydrocarbons tonnes <1 Residual hydrocarbons in dead-legs 

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 Electrical equipment, ropes 

Paint tonnes 899 Paint on structured steel 

Pb-210 MBq 117 LSA scale 

Plastics tonnes 5 Floor coverings 

PVC tonnes 61 Cable covering 

Radium (Ra-226) MBq 711 LSA scale 

Radium (Ra-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 DECOMMISSIONING OTHER INFRASTRUCTURE AND 
MATERIALS 

3.1 Introduction 

We have reviewed the removal of the Brent Delta topside to determine if it would have any implications for 
the decommissioning of the Brent Delta GBS or materials in and around the GBS.  Figure 3.1 presents a 
stylised cross-section of the Brent Delta GBS showing the locations of all the materials or components 
discussed in this section. 

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

1.  Alternative uses for the Brent Delta platform. 

2.  Decommissioning options for the Brent Delta GBS itself. 

3.  Decommissioning the conductors inside the drilling 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 the GBS cells. 

5.  The use of Brent Delta topside or wells for managing the contents of the GBS oil storage cells. 

6.  The use of Brent Delta topside or wells for managing material that has accumulated in the minicell 
annulus in the utility 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 wells for managing material that has accumulated in the GBS tri-
cells (the tri-cells 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 structures 

3.2.1  Introduction 

As a result of the detailed assessments we have completed we are certain that no technically feasible option 
for decommissioning or managing any other part of the Brent Delta platform or any other platform or structure 
in the Brent Field would be prejudiced or foreclosed by the removal of the Brent Delta topside in 2016.  The 
following sections summarise our assessments. 

3.2.2  Alternative uses of Brent Delta platform including topside 

To support the FFDP and the Brent Field DP, we performed several studies to investigate 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 addition, we have 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 pipeline system serving it. 

3.2.3  Decommissioning the GBS 

We have completed detailed assessments describing and assessing the technically feasible options for 
decommissioning the Brent Delta GBS and these options are being subjected to a full Comparative 
Assessment (CA) according to the OSPAR 98/3 framework.  The specific CA for the Brent Delta GBS will be 
fully documented in the Brent Field DP. 

We can confirm that the preparations currently being undertaken on the Brent Delta platform do not preclude 
or in any way prejudice these options; removal of the Brent Delta topside in 2016 would not prejudge the 
outcome of the Brent Field DP submission.  Any external preparatory work for the cutting of the GBS legs 
would be carried out just before the cutting operation begins and would 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 engineering-down will provide assurance that these internal structures will be secure after 
lifting off the topside.  Any cutting operations that may be required in the medium- to long-term future would 
be preceded by sub-sea intervention to ensure that the cut zones were clean and secure. 

3.2.4  Decommissioning the conductors 

On Brent Delta the conductors are located inside the two drilling legs and their presence has implications for 
any programme of work to remove all or part of these legs.  All the Brent Delta wells have now been 
plugged and abandoned, and we have started the conductor removal campaign with the circulation-out of 
conductor fluids and displacement with seawater; the campaign is planned to be completed before the 
2016 lifting season.  The scope of conductor removal does not prejudge the outcome of our CA for the GBS 
or the recommendation that will be presented in the Brent Field DP; it keeps open all technically feasible 
options for the Brent Delta GBS. 

3.3 Inter-relationships with decommissioning materials in and around the Brent Delta GBS 

3.3.1  Introduction 

The Brent Delta GBS contains solid and liquid materials that 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 topside, equipment and facilities could play a part in retrieving, managing or disposing 
of these materials. 
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3.3.2  Decommissioning the GBS cell contents 

Sampling operations successfully performed at Brent Delta in the summer of 2014 have confirmed that the 
contents of the GBS oil storage cells comprise the following four types of material: 

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

2.  Interphase material: an emulsion of oil in water with some sediment particles lying beneath the attic 
oil. 

3.  Water: a mixture of seawater and produced water2. 

4.  Sediment: a viscous mixture comprising approximately 50% water, 25% oil and 25% sand particles. 

The attic oil and interphase material will be recovered for treatment and disposal onshore.  We propose to 
do this by drilling new subsea access holes in each cell, and this does not require the topside to be in place.  
However, we have not precluded the use of topside-based remotely-operated vehicles (ROV) to bring 
forward part or all of this work if our technical development/engineering progresses sufficiently before the lift 
in 2016.  

Engineering study work conducted to date has also led to the conclusion that all of the feasible options 
associated with the remediation of the cell sediment are better carried out without the support of the topside.  
The detailed engineering justifications will be provided in the Brent Field DP, but the main findings that 
support the conclusion that vessel-based remediation options would be better than topside-based options are 
presented below. 

When elaborating conceptual remediation options for the cell sediment, extensive consideration was given 
to concepts deployed from or making use of the topside.  Although the use of the topside appeared to be of 
interest for some lengthy remediation options (i.e. those of more than 18 months duration) and for the final 
disposal of fluids and solids via downhole injection, it also implied major constraints that significantly 
outweighed the benefits. 

The first important observation was that the existing pipework into the cells poses overwhelming limitations to 
the deployment of any kind of tooling for 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 appeared that the presence of the topside would impose two severe limitations to the 
creation of a new subsea access.  Firstly, the design of the cell-top equipment would be more onerous 
because the drawdown3 would still be in place and, secondly, the presence of the over-hanging topside 
would impose limitations on the deployment of equipment directly over and onto the cell top (either from a 
vessel or from the topside itself).  Although features such as power, utilities and space are readily available 
on both the topside and vessels, they are expected to require considerably more maintenance on the topside 
due to its age. 

For specific activities such as the downhole re-injection of fluids and/or solids, detailed engineering studies 
have revealed that the use of existing wells or new wells drilled from the Brent Delta platform would pose so 
many technical issues that the likelihood of failure would be unacceptably high.  Based on those findings, 
which have been reviewed by the IRG (supplemented for the particular topic of re-injection by experts in 
drilling and geology), the only feasible re-injection option carried forward into our CA for the GBS cell 
sediment utilises new remote subsea wells (i.e. not drilled from a platform) dedicated to the re-injection of 
solids and fluids. 

                                                
2 Produced water is water that is naturally produced from the reservoir. 
3 The drawdown system is a feature of the platform which maintains the pressure of fluids inside the storage 
cell at approximately 4 bars below the pressure of the surrounding sea.  This is required at all times whilst the 
topside is in place and manned; it contributes to the structural strength and integrity of the GBS.  This implies 
that any new subsea access created through the concrete wall of the storage cell while the topside was still 
in place would have to be designed to maintain that pressure difference at all times. 
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The conclusions of these engineering studies led us to discount the use of the topside to support any of the 
remediation options for cell sediment.  We finally selected the following five remediation options for the 
detailed CA of the GBS cell sediment; all of those that involve remediation are vessel-based and do not 
require the use or presence of the Brent Delta topside: 

1.  Remove and Re-inject (RnR): Remove the sediment and the water and re-inject in remote new subsea 
wells. 

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

3.  Leave in place and treat biologically (LiP-MNA): Leave the sediment and the water in place and 
treat in situ biologically. 

4.  Leave in place and cap (LiP-Cap): Leave the cell sediment in place and cover it with a layer of 
capping agent.  Treat the water in situ biologically. 

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

Sediment remediation options would be more efficiently performed from a vessel with the topside 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 without the topside. 

The options for cell sediment and cell water and the associated CA will be fully documented in the Brent 
Field DP.  For the reasons stated above, removing the Brent Delta topside in 2016 will not prejudge the 
outcome of that submission. 

3.3.3  Decommissioning material in the minicell annulus 

The minicell is a self-contained cylindrical compartment located at the bottom of the utility leg.  It is 
approximately 60m high and was constructed so that pipework at the bottom of the utility leg could be 
accessed without having to de-water the whole of the leg. 

During maintenance work on pipework inside the minicell in the mid-1990s  a volume of hydrocarbon-
containing material was found at the bottom of the minicell.  In order to complete the work this material was 
moved into the minicell annulus (the space between the wall of the minicell and the inner wall of the leg) and 
it now lies on top of the 25m thick layer of ballast sand in the annulus. 

In order to identify the recommended management option for this material, which forms part of the GBS 
inventory, we conducted a sampling operation in 2010 to measure its volume and characterise its 
composition.  The material lying at the bottom of the minicell annulus was estimated to be between 0.6m 
and 1.2m thick, corresponding to volumes of 125m3 and 250m3 respectively.  The chemical analysis 
confirmed that hydrocarbons constituted the main component along with traces of heavy metals which 
probably originated from corroding pipework in the utility leg. We used this information to identify the 
following possible remediation options for this material: 

1.  Remove and Re-inject (RnR): Remove the material at the bottom of the minicell annulus and re-inject it 
in remote new subsea wells or existing wells on another Brent platform either 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 disposal either before or after the removal of the Brent Delta topside. 

3.  Leave in place and treat biologically (LiP-MNA): Leave the material at the bottom of the minicell 
annulus in place and treat it in situ biologically either before or after the removal of the Brent Delta 
topside. 

4.  Leave in place and cap (LiP-Cap): Leave the material at the bottom of the minicell annulus in place 
and cover it with a layer of capping agent either before 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 place untreated. 
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These options are being suitably developed to enable a CA to be performed for the material in the minicell 
annulus, and this will be presented in full in the Brent Field DP.  As the CA includes credible options that can 
be performed after removal of the Brent Delta topside, we are satisfied that the outcome of this CA will not 
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 contain 24  conductors but 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.  Drill cuttings created during the installation of the conductors.  This is top soil which entered the leg 
through the annulus between the conductor and the conductor sleeve at the bottom of the leg.  The 
conductors were installed using seawater and they penetrated clean (non-oil bearing) geological 
formations, so the corresponding cuttings from this activity are believed to be clean. 

2.  Deposits of material with higher density than seawater that may have originated from accidental 
spillages in the well bay. 

In order to identify the most appropriate management option for the material that has accumulated in the 
drilling legs we have conducted sampling operations to measure its volume and characterise its composition.  
The chemical analysis confirmed that hydrocarbons constituted the main component along with traces of 
heavy metals which have probably come from corroding pipework.  The materials we collected appeared to 
be similar to a degraded oil-based 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 installation of the 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 is not more than 5m thick.  This thickness would equate to a volume 
of approximately 1,200m3 of material in the West drilling leg.  In the East drilling leg, our sampling has 
shown that the layer of contaminated material is less than 1m thick, which corresponds to a volume of 150-
200m3.  The total volume of material in the bottom of the Brent Delta drilling legs would thus be 
approximately 1,350-1,400m 3.  We used this information to identify the following possible remediation 
options for the material in the drilling legs: 

1.  Remove and Re-inject (RnR): Remove the material at the bottom of the drilling legs and re-inject it in 
remote new subsea wells or existing wells on another Brent platform either before or after the 
removal of the Brent Delta topside. 

2.  Vessel to onshore (VtO): Remove the material at the bottom of the drilling legs and take it to shore for 
treatment and final disposal either before or after the removal of the Brent Delta topside. 

3.  Leave in place and treat biologically (LiP-MNA): Leave the material at the bottom of the drilling legs 
in place and treat it in situ biologically either before or after the removal of the Brent Delta topside. 

4.  Leave in place and cap (LiP-Cap): Leave the material at the bottom of the drilling legs in place and 
cover it with a layer of capping agent either before or after the 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 options are being suitably developed to enable a CA to be performed for the material in the drilling 
legs, and this will be presented in full in the Brent Field DP.  As the CA includes credible options that can be 
performed after removal of the Brent Delta topside, we are satisfied that the outcome of this CA will not be 
prejudged by the removal of the Brent Delta topside in 2016.  
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3.3.5  Decommissioning seabed and cell-top drill cuttings 

On the seabed at the base of the Brent Delta GBS and on the tops of the oil storage cells there are historic 
accumulations of drill cuttings that were generated using OBM.  Recent surveys, together with long-term fate 
modelling, have demonstrated that neither of these cuttings piles exceeds the thresholds for ærate of oil lossç 
and æpersistence over the area of seabed contaminatedç laid down in OSPAR Recommendation 2006/5 
[6].  

In order to access the Brent Delta GBS cells, however, some amounts of cuttings would have to be displaced 
or removed from the tops of the cells so that the necessary access equipment could be deployed through a 
hole drilled in the concrete dome.  Regardless of the volumes of cuttings involved, such operations would be 
conducted sub-sea from a surface vessel and would not require any use of, or interactions with, the Brent 
Delta topside or any of its facilities. 

3.3.6  Decommissioning drill cuttings in the GBS tri-cells 

The tri-cells are the triangular spaces formed between the circular walls of the GBS cells (Figure 3.1).  There 
are 22  tri-cells on Brent Delta each extending the full height of the storage cell.  They contain varying 
amounts of solid ballast and so the volume of the void space above the ballast in each cell ranges from 
337 m3 to 772 m3; the total void space in the Brent Delta tri-cells is estimated to be 14,733m3.  Since the 
top of each tri-cell is open to the sea and the cell-tops are partially covered by a layer of drill cuttings it is 
reasonable to assume that the tri-cells also contain some amount of drill cuttings. 

If derogation were granted for the Brent Delta GBS, any drill cuttings in the tri-cells would remain undisturbed.  
It is very unlikely that any programme of work that may be undertaken to manage the drill cuttings on the 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 assessments have shown that if any potential tri-cell cuttings have the same chemical 
characteristics as the cell-top 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 
the recommended option for such cuttings piles is to leave them in place, undisturbed, for natural 
degradation. If remedial work were required on the tri-cell drill cuttings, our judgment is that it would be 
much easier to access this material after removal of the topside. 

3.3.7  Conclusions 

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

¶ Attic oil:  We have committed to removing the attic oil and the best way of doing this is through 
new sub-sea access holes drilled into the cap of every cell.  The oil will be pumped to a vessel for 
recycling onshore or evacuated via the oil export pipeline before the removal of the topsides. 

¶ Interphase material:  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 disposal or 
evacuated via the pipeline with the attic oil. 

¶ Water:  The remediation of the water phase will be linked to the selected remediation option for the 
cell sediment.  If treatment were not required for the cell sediment but was required for the water 
phase, we have identified options to remediate the water phase both before and after removal of 
the Brent Delta topside.  The topside is therefore not required to deal with the water phase.  As with 
the attic oil and interphase material, however, we do not preclude the use of the topside and 
platform-based ROVs to optimise this recovery and bring forward part or all of this work if the 
technical development/engineering progresses sufficiently before the lift in 2016. 

¶ Cell sediment:  Detailed studies have shown that there are no technically feasible options for the 
management of this material that require the use of the topside or its 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 management option for the cell sediment.  We are 
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undertaking a CA of options for the management of this material and this will be presented in full in 
the Brent Field DP. 

¶ Material in minicell annulus: We are undertaking a CA of options for the management of this 
material and this will be presented in full in the Brent Field DP.  The options include credible options 
for both the treatment and the removal of this material either before or after the removal of the Brent 
Delta topside. 

¶ Material in drilling legs: We are undertaking a CA of options for the management of this material 
and this will be presented in full in the Brent Field DP.  The options include credible options for both 
the treatment and the removal of this material either before or after the removal of the Brent Delta 
topside. 

¶ Drill cuttings in tri-cells: If present, we would recommend that any cuttings in the tri-cells should be left 
in place, undisturbed to degrade naturally.  If for any reason the tri-cell cuttings had to be removed, 
any such operation would be conducted from a vessel, not from the Brent Delta topside. 
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4 METHOD FOR REMOVAL AND DISPOSAL OF BRENT DELTA TOPSIDE 

4.1 Preparation for lifting 

W e have been making structural preparations for the removal of the Brent Delta topside since the summer of 
2014.  Some fixtures and fittings will be removed to allow the lifting beams to be positioned and the 
underdeck of the MSF will be strengthened with additional steel to bear the forces that will be exerted in the 
single lift.  The whole structure will be checked for loose or damaged items and components, and these will 
either be repaired or removed. 
 

4.2 Cleaning of topside process facilities before removal 

The topside process systems will be drained, purged and vented (via the cold flare system), as appropriate, 
to ensure no pockets of hydrocarbon liquid or gas are present.  As a safety measure, additional vents may 
be created at selected locations in the topside process system to ensure they are not recharged from any 
trapped inventories.  All drained systems will be left open to the atmosphere to allow free-venting to occur so 
that gases do not build up. 
 
We know that residual material may accumulate in ædead legsç (such as the bends of pipes) but we do not 
expect large quantities to be present and by virtue of their location such residual materials are not likely to 
escape during lifting or transportation.  If, for operational reasons, a system cannot be fully drained (e.g. the 
final diesel inventory), the locations and quantities of fluids will be clearly recorded.  We will put in place a 
procedure to monitor all potential leak sources that are created as a result of preparing the topside for 
removal; each potential source will be monitored for a specified period of time to demonstrate that it is safe. 
 
Every tank or vessel will be sampled and the results 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 onshore.  The majority of lubricating (ælubeç) oils will be removed and 
shipped to shore for disposal but oils within sealed systems will be left because (i) they are present in only 
small quantities and, (ii) their removal would involve breaking open systems which could damage the 
equipment and result in it being scrapped instead of reused.  Because the volumes involved are small and 
systems will remain closed there is a very small risk of spillage. 
 
We will implement æpositive isolationç to prevent any remaining hydrocarbons from migrating between 
different systems or areas of the platform.  This means that, at important or critical locations, pipework and 
systems will be severed and blanked-off to create a physical air gap between components.  All vessels will 
be closed-off thus isolating all inlets and outlets, and the doors of the modules will be opened.  The topside 
process systems will then be monitored to ensure personnel can work safely and that risks to the environment 
are reduced to a level that is As Low As Reasonably Practicable (ALARP). 
 
All drain points will be sealed and connected via a flexible hose and a valve to a collecting tray.  
Appropriate sections of the platformçs drains system will be closed and monitored daily until no fluids are 
discharged when the valves are opened.  Any liquids collected in the trays will be transferred to tote tanks 
(transportable containers) and shipped to shore for disposal.  Any remaining chemicals will be collected in 
tote tanks and shipped to shore for disposal, along with any remaining lube oils in tanks and machine 
pipework.  The main sources of lube oils will be the generators, and large pumps, motors and gearboxes. 
 
On completion of the topside cleaning operations a final oil export run will be undertaken to ensure that as 
much as possible of the bulk oil inventory has been removed from the GBS before the topside is lifted away. 
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4.3 Removal of conductors and pipework 

The topside is linked to the GBS caisson by pipework in the utility leg and by conductors in the two drilling 
legs.  All these connections are currently being severed at approximately +16m LAT, slightly below the cut 
height on the concrete legs.  The upper parts of the conductors are being retrieved and recycled onshore, 
and this will allow a scaffold work-platform 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 topside is fixed to the tops of the legs by 5.5m long steel transition pieces located at +19. 8m LAT, just 
above the ring beam at the top of the concrete legs (Figure 4.1).  To separate the topside, a DWC machine 
deployed inside the legs will be used to cut through the grout and the bolts that secure the transition pieces to 
the ring beams (Figure 4.2).  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 wall (Figure 4.3).  As each 
section of wall is cut steel spacers (æshimsç) will be placed in the cut to maintain the gap and prevent the 
DWC from jamming.  All of this work will be carried out from the scaffold platform inside the top of each 
leg, but abseilers will be used to pass the diamond wire back through the holes to create the wire loop.  
After the cuts have been made, the topside will be held safely in place by a combination of friction and the 
use of shear restraining supports bolted inside the legs. 
 

Figure 4.1 Location of the cut line at the top of the concrete leg. 

 


































































