
 

 

Shell U.K. Limited 

 

BRENT ALPHA JACKET DECOMMISSIONING 

TECHNICAL DOCUMENT 

 

 

The Brent Alpha Platform in 2006. 

 

A supporting document to the Brent Field Decommissioning Programmes 

 

Shell Report Number BDE-A-JKT-BA-5801-00001 

February 2017 

 
 
  



Intentionally left blank 
 



BRENT ALPHA JACKET DECOMMISSIONING  

TECHNICAL DOCUMENT  
 

Page | 1 

Contents 

1 The Owners of the Brent Field .......................................................................................... 5 

2 Brent Field Decommissioning Documentation ....................................................................... 6 

3 Executive Summary ....................................................................................................... 8 

4 Introduction ............................................................................................................... 10 

5 Description of the Brent Alpha Jacket ............................................................................... 11 

5.1 Overview ................................................................................................................. 11 

5.2 Construction and Emplacement ..................................................................................... 14 

5.3 Installation of Conductors............................................................................................. 16 

5.4 Present Condition of Conductors ................................................................................... 16 

5.5 Present Condition of the Brent Alpha Jacket ..................................................................... 19 

5.6 Pipeline Connections .................................................................................................. 19 

5.7 Preparation of Jacket for Decommissioning and Condition after Removal of the Topside ........... 21 

5.7.1 Removal of Topside ............................................................................................. 21 

5.7.2 Removal of Conductors ......................................................................................... 21 

5.7.3 Condition and Status of the Jacket prior to Decommissioning ........................................ 21 

6 Screening of Decommissioning Options ........................................................................... 22 

6.1 OSPAR Decision 98/3 ............................................................................................... 22 

6.2 Definition of a Decommissioning Option ......................................................................... 22 

6.3 Opportunities for Re-use .............................................................................................. 22 

6.4 Brent Alpha Footings .................................................................................................. 23 

6.5 Height of Cut for Partial Removal .................................................................................. 23 

6.6 Removal by Refloat (Reverse Installation) ......................................................................... 24 

6.6.1 Introduction ........................................................................................................ 24 

6.6.2 Description of the Flotation Option .......................................................................... 25 

6.6.3 Refloating the Upper Jacket .................................................................................... 27 

6.6.4 Results of Engineering Assessments of the Refloat Options ............................................ 27 

6.6.5 Conclusions for Refloat Options .............................................................................. 29 

6.7 Removal of the Whole Jacket using the SLV Pioneering Spirit ............................................... 29 

6.7.1 Introduction ........................................................................................................ 29 

6.7.2 SLV System for Lifting Jackets .................................................................................. 30 

6.7.3 Overview of Possible Programme for Complete Removal by SLV.................................... 31 

6.7.4 Description of Engineering and Technical Issues associated with Removal in One Piece 
by SLV ............................................................................................................... 33 

6.7.5 Discussion of Technical Feasibility of Removal by SLV .................................................. 35 

6.7.6 Conclusion on Full Removal by SLV ......................................................................... 36 

6.8 Removal of the Jacket Footings in One Piece using the SLV Pioneering Spirit ........................... 36 

6.8.1 Introduction ........................................................................................................ 36 

6.8.2 Overview of Conceptual Programme for Removal of Footings by SLV ............................. 36 

6.8.3 Description of Engineering and Technical Issues associated with Removal of Footings 
in One Piece by SLV ............................................................................................. 36 

6.8.4 Conclusion on Removal of Footings in One Piece by SLV ............................................. 38 

6.9 Results from Screening of Options.................................................................................. 38 

6.10 Removal of the Upper Jacket ........................................................................................ 38 



 BRENT ALPHA JACKET DECOMMISSIONING 
 TECHNICAL DOCUMENT 
 

Page | 2 

6.11 Condition of Footings after Removal of Upper Jacket ......................................................... 39 

6.12 Conductors and Casings ............................................................................................. 40 

6.13 Piles and Pile Bore Grout ............................................................................................. 41 

6.14 Technically Feasible Options for the Footings ................................................................... 44 

7 Technically Feasible Options for the Brent Alpha Jacket Footings ............................................ 45 

7.1 Introduction ............................................................................................................... 45 

7.2 Description of Option 1 Complete Removal after External Pile-cutting .................................... 46 

7.2.1 Overview ........................................................................................................... 46 

7.2.2 Removal of Conductors and Guide Frame ................................................................ 46 

7.2.3 Excavating the Access Pit ...................................................................................... 47 

7.2.4 Cutting Steel Piles Externally ................................................................................... 48 

7.2.5 Cutting and Removing the Sections of Footings .......................................................... 48 

7.2.6 Transportation to Shore, Recycling and Disposal ........................................................ 49 

7.2.7 Final Condition of the Brent Alpha Site ..................................................................... 49 

7.3 Description of Option 2 Complete Removal after Internal Pile-cutting ..................................... 50 

7.3.1 Overview ........................................................................................................... 50 

7.3.2 Removal of Conductors and Guide Frame ................................................................ 50 

7.3.3 Removal of Pile-bore Grout .................................................................................... 50 

7.3.4 Cutting Steel Piles Internally ................................................................................... 51 

7.3.5 Cutting and Removing the Sections of Footings .......................................................... 51 

7.3.6 Transportation to Shore, Recycling and Disposal ........................................................ 51 

7.3.7 Final Condition of the Brent Alpha Site ..................................................................... 51 

7.4 Description of Option 3 Leave in Place .......................................................................... 51 

7.4.1 Final Condition of the Brent Alpha Site ..................................................................... 51 

7.4.2 Long-term Fate of Footings ..................................................................................... 52 

7.5 Review of Options for Brent Alpha Footings ..................................................................... 52 

8 Summary of Technical Studies ........................................................................................ 54 

8.1 Introduction ............................................................................................................... 54 

8.2 Cutting the Piles Externally ........................................................................................... 54 

8.2.1 Creating Access around the Legs ............................................................................ 54 

8.2.2 Cutting the Piles .................................................................................................. 55 

8.3 Cutting the Piles Internally ............................................................................................ 55 

8.3.1 Introduction ........................................................................................................ 55 

8.3.2 Grout Removal by Drilling or Milling ........................................................................ 55 

8.3.3 Grout Removal by High Pressure Water Jetting .......................................................... 56 

8.3.4 Grout Removal – General Considerations ................................................................. 57 

8.3.5 Grout Removal Conclusions ................................................................................... 57 

8.3.6 Cutting the Piles .................................................................................................. 57 

8.4 Longevity and Degradation of Footings........................................................................... 58 

8.5 Safety Risk ................................................................................................................ 59 

8.5.1 Quantitative Assessment of Safety Risk ..................................................................... 59 

8.5.2 Assessment of Safety Risk to other Users of the Sea ..................................................... 59 

8.5.3 Limitations and Assumptions ................................................................................... 60 

8.5.4 Summary of Findings ............................................................................................ 60 

8.6 Effects on Commercial Fisheries .................................................................................... 61 



BRENT ALPHA JACKET DECOMMISSIONING  

TECHNICAL DOCUMENT  
 

Page | 3 

8.7 Effects on Employment ................................................................................................ 63 

9 Method used for the Comparative Assessment of Options ..................................................... 64 

9.1 Introduction ............................................................................................................... 64 

9.2 Comparative Assessment Criteria .................................................................................. 64 

9.3 Comparative Assessment Data ...................................................................................... 66 

9.4 Assessing the Performance of each Option ...................................................................... 68 

9.5 Examining the Sensitivity of the CA-recommended Option .................................................. 69 

9.6 Identifying the Recommended Option ............................................................................. 70 

10 Results of Comparative Assessment of Options for the Brent Alpha Footings Alone ...................... 72 

10.1 Introduction ............................................................................................................... 72 

10.2 Data and Weighted Scores ......................................................................................... 72 

10.3 Assessing the Sensitivity of the CA-Recommended Option .................................................. 75 

10.3.1 Introduction ........................................................................................................ 75 

10.3.2 Results of Sensitivity Analysis .................................................................................. 75 

10.4 Identification and Discussion of the Recommended Option for the Brent Alpha 
Footings Alone .......................................................................................................... 77 

10.4.1 Introduction ........................................................................................................ 77 

10.4.2 Technical Feasibility ............................................................................................. 78 

10.4.3 Impact on Communities ........................................................................................ 78 

10.4.4 Cost ................................................................................................................. 78 

10.4.5 Operational Environmental Impacts ......................................................................... 79 

10.4.6 Safety Risk to Offshore Project Personnel ................................................................... 79 

10.4.7 Safety Risk to Onshore Project Personnel ................................................................... 80 

10.4.8 Energy Use and Gaseous Emissions ........................................................................ 80 

10.4.9 Employment ........................................................................................................ 80 

10.4.10 Safety Risk to Other Users of the Sea ....................................................................... 80 

10.4.11 Legacy Environmental Impacts ................................................................................ 81 

10.4.12 Effects on Commercial Fisheries .............................................................................. 81 

10.5 Conclusions .............................................................................................................. 82 

10.6 Recommended Option for the Brent Alpha Footings Alone .................................................. 82 

11 Implications of the Brent Alpha Drill Cuttings Pile ................................................................ 83 

11.1 Introduction ............................................................................................................... 83 

11.2 Characteristics of the Brent Alpha Cuttings Pile ................................................................. 83 

11.3 Relationship between Cuttings Pile and Footings ............................................................... 85 

11.3.1 Excavation of Access Pits ...................................................................................... 86 

11.3.2 Dredging Technology ........................................................................................... 87 

11.4 Options for the Management of Displaced Brent Alpha Drill Cuttings .................................... 87 

11.5 Interactions between Footings and Seabed Cuttings Pile .................................................... 88 

11.6 Comparative Assessment of Management Options ........................................................... 89 

12 Results of Comparative Assessment of Combined Options for the Brent Alpha Footings and the 
Seabed Cuttings Pile ................................................................................................... 90 

12.1 Introduction ............................................................................................................... 90 

12.2 Technically Feasible Combined Options ......................................................................... 90 

12.3 Application of CA Method to Combined Options ............................................................. 91 

12.4 Data and Weighted Scores ......................................................................................... 91 



 BRENT ALPHA JACKET DECOMMISSIONING 
 TECHNICAL DOCUMENT 
 

Page | 4 

12.5 Assessing the Sensitivity of the CA-Recommended Option .................................................. 94 

12.5.1 Introduction ........................................................................................................ 94 

12.5.2 Results of Sensitivity Analysis .................................................................................. 94 

12.6 Identification and Discussion of the Recommended Option for the Brent Alpha Footings 
in Combination with the Drill Cuttings Pile ....................................................................... 97 

12.6.1 Introduction ........................................................................................................ 97 

12.6.2 Technical Feasibility ............................................................................................. 98 

12.6.3 Impact on Communities ........................................................................................ 98 

12.6.4 Cost ................................................................................................................. 98 

12.6.5 Operational Environmental Impacts ......................................................................... 98 

12.6.6 Safety Risk to Offshore Project Personnel ................................................................... 99 

12.6.7 Safety Risk to Onshore Project Personnel ................................................................... 99 

12.6.8 Energy Use and Gaseous Emissions ........................................................................ 99 

12.6.9 Legacy Environmental Impacts .............................................................................. 100 

12.6.10 Employment ...................................................................................................... 100 

12.6.11 Safety Risk to Other Users of the Sea ..................................................................... 100 

12.6.12 Effects on Commercial Fisheries ............................................................................ 101 

12.7 Conclusions ............................................................................................................ 101 

12.8 Recommended Option for the Brent Alpha Footings in Combination with the Seabed 
Drill Cuttings Pile ...................................................................................................... 102 

13 Brent Alpha Jacket Decommissioning Programme of Work .................................................. 103 

13.1 Introduction ............................................................................................................. 103 

13.2 Single Lift Vessel Pioneering Spirit ................................................................................ 103 

13.3 Preparation ............................................................................................................. 104 

13.4 Removal of Conductors ............................................................................................. 104 

13.5 Cutting and Lifting .................................................................................................... 104 

13.6 Transportation and Back-loading ................................................................................. 106 

13.7 Onshore Dismantling and Recycling ............................................................................. 106 

13.8 Marking of Remains and Removal of Seabed Debris ....................................................... 107 

13.9 Condition of Footings after Decommissioning ................................................................. 107 

14 Supporting Material .................................................................................................. 108 

15 Acronyms and Glossary ............................................................................................. 110 

Appendix 1 Brent Alpha Footings Alone Total Weighted Scores  Under each Sub-Criterion and 
DECC Criteria Under the Set  Weighting Scenarios ............................................... 113 

Appendix 2 Brent Alpha Footings in Combination with Seabed Drill Cuttings Pile Total Weighted 
Scores Under each Sub-Criterion and DECC Criteria Under the Set Weighting 
Scenarios ..................................................................................................... 119 

 

  



BRENT ALPHA JACKET DECOMMISSIONING  

TECHNICAL DOCUMENT  
 

Page | 5 

1 THE OWNERS OF THE BRENT FIELD 

This Technical Document has been prepared by Shell U.K. Limited (Shell), the Operator of the Brent Field,  
on behalf of itself and Esso Exploration and Production UK Limited (Esso), who are the owners in equal 
shares of the Brent Field. Throughout this document therefore, the terms ‘owners’, ‘we’, ‘us’, and ‘our’  
refer to ‘Shell and Esso’. 

Under the Petroleum Act 1998 and the three Section 29 Notices that have been served on the owners  
(for the Brent Delta topside, the other platforms and the Brent pipelines), Shell U.K. Limited and Esso 
Exploration and Production UK Limited have joint and several liability for the decommissioning of the Brent 
Field. A letter in the Brent Field Decommissioning Programme confirms that Esso fully supports and endorses 
the proposed Decommissioning Programmes. 
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2 BRENT FIELD DECOMMISSIONING DOCUMENTATION 

The Brent Field comprises four platforms, twenty-eight pipelines and four subsea structures with a total mass of 
approximately 1.8 million tonnes. In various ways, all the platforms are linked to each other or to third party 
assets, and in our initial planning we carefully considered the chronological sequence of decommissioning 
and the implications for other platforms and systems. We started planning this complex decommissioning 
programme in 2006, and as a result of the extensive period of study, evaluation and assessment there is 
a substantial body of work which: 

 Describes the facilities and their environmental settings 

 Provides information on the technical and engineering aspects of a range of decommissioning 
options, and the ways in which those options could be undertaken 

 Examines the advantages and disadvantages of technically feasible decommissioning options 

In agreement with the Department for Business, Energy and Industrial Strategy (BEIS)1, we have chosen to 
present essential detailed descriptive and factual information, and where necessary full Comparative 
Assessments (CA), in six separate Technical Documents (TD) which support and inform the Brent Field 
Decommissioning Programme (DP) [1]. The DP itself therefore focuses on describing: 

 The process we followed to identify technically feasible options. 

 The safety, technical, environmental, economic and societal implications of different options. 

 The important differences between options. 

 The recommended options for each of the facilities. 

 The proposed programme of work for decommissioning the Brent Field. 

 The continuing responsibilities that we will have for any assets or material remaining in the 
Brent Field. 

 The monitoring programme that we would undertake to assess the condition and environmental 
impacts of any assets or material left in the Brent Field. 

 Any necessary maintenance programme we would undertake on any assets or material left in the 
Brent Field. 

Figure 1 shows the suite of documentation for the DP. The TDs are designed to be read after the DP, 
supplementing it and providing detail to the facts, assessments and conclusions presented in the DP.  
The full title of every reference is given when first cited, and thereafter by the document’s number  
in brackets [ ] as listed in Section 14. 

  

                                                

1 In July 2016 the Department of Energy and Climate Change (DECC) was replaced by Department for 
Business, Energy and Industrial Strategy (BEIS) and any further reference to DECC should be taken as BEIS. 
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Figure 1 Brent Field Decommissioning Programme and Supporting Technical Documents. 
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3 EXECUTIVE SUMMARY 

This Technical Document presents information on the decommissioning of the Brent Alpha substructure  
or ‘jacket’ which is held in place by steel ‘piles’ driven into the seabed. Without its conductors the jacket 
weighs approximately 25,800 tonnes and is a candidate for derogation under OSPAR Decision 98/3  
on the Disposal of Disused Offshore Installations [2]. We have not been able to identify any technically 
feasible or commercially viable alternative uses for the platform. 

We screened a range of methods for removing all of the jacket, having determined that if the jacket had  
to be removed in several sections it would be severed at -84.5 m, just above the top of the ‘footings’ as 
defined in OSPAR 98/3. We determined that it is not technically feasible to refloat the whole jacket in one 
piece or to lift it in one piece, so all options for the full removal of the jacket would involve removing the 
upper jacket before then removing the footings. Since we had already committed to removing the upper part 
of the jacket using the Single Lift Vessel (SLV) Pioneering Spirit, we identified the following three technically 
feasible options for decommissioning the footings on their own: 

1. Complete removal in several pieces by semi-submersible crane vessel, after cutting the piles externally. 

2. Complete removal in several pieces by semi-submersible crane vessel, after cutting the piles internally. 

3. Leave in place. 

Programmes of work for completing these options were devised using engineering studies by potential 
contractors and specialist reports from external engineering consultants. We then performed two CAs  
on these options, one for the footings alone, and one for the footings in combination with options for the 
management of the 6,500 m3 drill cuttings pile which lies on the seabed within the jacket’s footprint. 

When the five CA criteria (Safety, Environmental, Technical, Societal and Economic) listed in the DECC 
Guidance Notes: Decommissioning of Offshore Oil and Gas Installations and Pipelines under the Petroleum 
Act 1998 [3] were weighted equally, Option 3 ‘Leave in Place’ was the recommended option for the 
footings alone. This option remained the recommended option in each of the five sensitivity scenarios we 
examined. 

After consideration of the implications of the seabed drill cuttings pile, we identified three technically feasible 
options for the footings in combination with the cuttings pile: 

1. Complete removal of the cuttings pile to shore, external cutting of the jacket piles, and removal of the 
footings to shore. 

2. Leaving the cuttings pile in place, removal of the pile bore grout, internal cutting of the jacket piles, and 
removal of the footings to shore. 

3. Leaving both the cuttings pile and footings in place. 

When these combined options were compared, in a second CA, Option 3 ‘Leave in Place’ the highest total 
weighted score in all of the weighting scenarios, even when the criterion ‘Economic’ was weighted 0%. 

In conjunction with the committed programme of work to remove the upper jacket by SLV, the recommended 
option for the Brent Alpha jacket as a whole is ’Partial removal to -84.5 m, leave cuttings pile in place’.  
The removal of the upper jacket will reduce the long-term safety risk to other users of the sea, and reduce  
the mass of steel that will corrode and eventually accumulate as debris on the seabed. The removal of the 
footings would further reduce these low-level, long-term impacts, but both methods for doing this pose 
considerable technical challenges. They involve several techniques and procedures that have not been 
undertaken before, and which are therefore associated with a higher degree of technical risk and uncertainty 
and a higher safety risk to project personnel offshore. There are few tangible safety, environmental or societal 
benefits to be gained from the removal of the footings, with or without the full removal of the drill cuttings. 

After removal of the upper jacket, the footings would corrode and progressively collapse onto the seabed 
and the cuttings pile. Until they corrode away they would theoretically present a small, long-term safety risk 
to fishermen if towed nets became entangled (‘snagged’) in the remains. This risk would be managed by 
establishing a safety zone around the footings and including them in the FishSAFE warning system. 
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We have contracted AllSeas AS to remove the upper jacket in one piece using the SLV Pioneering Spirit,  
and contracted Able UK Limited to dismantle, recycle and dispose of the upper jacket at their Able Seaton 
Port (ASP) facility on Teesside. It will take approximately 12 months to dismantle the upper jacket, and we 
expect that at least 97% by weight of retrieved material would be recycled. The handling, transportation, 
processing, treatment and disposal of all the waste streams arising from the Brent Decommissioning Project 
will be undertaken in accordance with all applicable legislation, and Shell U.K. Ltd procedures and 
guidelines. 

After the removal of the upper jacket and, later, the seabed debris within a 500 m radius of the platform,  
we will perform a structural survey of the remains and then a post-decommissioning environmental survey.  
The frequency and number of subsequent structural and environmental surveys will be discussed and agreed 
with BEIS. Under current legislation and licensing arrangements, we will remain liable in perpetuity for the 
remains of the footings and the historic cuttings pile. 
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4 INTRODUCTION 

This Technical Document presents detailed information on the decommissioning of the Brent Alpha steel 
jacket. The jacket is a candidate for derogation under OSPAR Decision 98/3 [2] which is implemented  
in the UK through the framework provided in Part IV of the Petroleum Act 1998. In accordance with this 
Decision and the DECC Guidance Notes [3] we have completed technical studies and performed the 
following two CAs of the feasible decommissioning options: 

1. A CA of options for the jacket footings alone, ignoring the presence of the historic drill cuttings pile  
on the seabed beneath the footings. The different options for the footings have been examined solely  
on the basis of the characteristics of the footings. 

2. A CA of options for the jacket footings taking into account the potential interactions between the jacket 
footings and the cuttings pile. 

The decommissioning of all the cuttings piles is discussed in detail in the Brent Field Drill Cuttings Piles 
Decommissioning Technical Document [4], and the decommissioning of the pipelines running to or from  
the Brent Alpha platform is discussed in detail in the Brent Field Pipelines Decommissioning Technical 
Document [5]. 

For the purposes of assessing options for the Brent Alpha jacket, we have assumed that the topside had  
been successfully removed as described in the Brent Topsides Decommissioning Technical Document [6]. 

This Brent Alpha Jacket TD: 

 Describes the Brent Alpha jacket and, in particular, presents information about those aspects  
of the jacket’s structure and condition that influence the technical, safety, environmental, societal  
and economic ‘performances’ of decommissioning options. In this document the term ‘performance’ 
is used to describe either the outcome for any option in a particular criterion, or the overall balance 
of the advantages and disadvantages of any option across all of the criteria. 

 Identifies and describes the decommissioning options that were initially examined. 

 Explains how these options were screened to create a short-list of technically feasible options. 

 Describes the commitment we have already made to remove the platform topside and the upper  
part of the jacket above the footings using the SLV Pioneering Spirit. 

 Describes the technically-feasible options for the jacket footings, focussing in particular on aspects 
that might have an important bearing on the performance of the option and on differentiating the 
options. 

 Describes the method and criteria that we used to undertake a CA of the technically-feasible  
options for the footings. This method is in accordance with the DECC Guidance Notes [3] and was 
designed to meet the requirements of the procedure described in the Framework for the assessment 
of proposals for the disposal at sea of disused offshore installations which is Annex 2 of OSPAR 
Decision 98/3 [2]. 

 Evaluates the performance of each option in each criterion. 

 Assesses the effects of the presence of the seabed cuttings pile on the performances of options  
for the jacket footings and on the subsequent identification of a recommended option. 

 Identifies the recommended option by comparing the overall performances of the options,  
and presents a narrative that supports this recommendation. 
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5 DESCRIPTION OF THE BRENT ALPHA JACKET 

5.1 Overview 

The Brent Alpha jacket is defined as all of the steel support structure below the level of the Plate Girder Deck 
Structure (PGDS). As described in the Topsides TD [6], the PGDS is an integral part of the topside and will 
be removed when the topside is lifted off. Figure 2 shows the main features of the jacket’s structure after 
removal of the topside. Table 1 summarises important quantitative data about the jacket and Table 2 
summarises the materials inventory. 

Figure 2 The Main Features of the Brent Alpha Jacket. 

 

 
There are four submerged horizontal frames on Brent Alpha, and the depths of these frames and other parts  
of the structure below sea level are referred to as ‘elevations’ (EL). Elevations are expressed as metres below 
Lowest Astronomical Tide (LAT); thus, the framing at EL -18.3 m is 18.3 m below sea level. 

Brent Alpha has 28 conductors, each 30 inches in diameter, which were installed after the jacket was 
positioned on site (Section 5.3). After the removal of the topside, each conductor will house a 20 inch 
casing and  
a 13 3/8 inch casing. The conductors are held in place laterally by conductor guide frames located  
within the jacket structure at El. +6.5 m, El. -18.3 m, El. -45.7 m, El. -77.7 m and El. -109.7 m. 
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Table 1 Table of Data for the Brent Alpha Jacket. 

Topic Information 

Topic Information 

Type of facility Steel piled platform 

Operator Shell U.K. Limited 

Co-venturer Esso Exploration and Production UK Limited 

Section 29 Notice DTI 00126-39, dated 17 August 2004 

Position, decimal (WGS84)2 61.034384N, 1.703685E 

Position, decimal minute (WGS84) 61°02.063′N, 01°42.221′E 

Shortest distance to nearest coast 136 km, Shetland Islands, UK 

Shortest distance to median line 12 km to UK/Norway 

Water column Water depth 140.2m Tidal rqnge 1.83 m 

100 year return wave Amplitude (Hs) 26.2 m Period (Tz) 15.5 sec 

Maximum current speeds Surface 0.86 m.sec-1 1 m above seabed 0.46 m.sec-1 

Jacket height from seabed to underside 
of Plate Girder Support Structure 

161.9 m Jacket height 
above LAT 

21.7 m (to 
underside of PGDS) 

‘Footprint’ areas Seabed footprint 5,775 m2 Truss Deck 2,280 m2 

Total estimated weight of jacket in place, to 3 m below seabed 31,453 tonnes 

Total weight of piles, including grout (included in the above total weight) 8,645 tonnes 

Pontoon Legs 

3, full height, on Frame ‘A’ Diameter 7.32 m Thicknesses 16-25 mm 

Other Legs 

3, full height, 2 partial height  Diameters 1.83 m to 2.74 m Thicknesses 38-48 mm 

Steel Piles 

32, maximum stick-up ~10 m Diameter 1.83 m Thickness 48 mm 

Risers 

9, full height of jacket Diameters 0.2 m to 0.7 m Thicknesses 10-25 mm 

Conductors 

28, full height of jacket Diameter 0.66 m to 0.76 m Thickness 25.4 mm 

Notes: 1. There are four piles on each of the eight legs. 

 2. Stick-up is the distance from the top of the pile sleeve to the top of the pile. 

 

  

                                                
2 WGS84, World Geodetic System 1984 
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Table 2 Inventory of Materials on the Brent Alpha Jacket. 

Item or Component 
Material and Estimated Mass (Tonnes) 

Steel Grout Marine Growth Aluminium/Zinc 

Jacket 14,813 0 2,120 (1) 256 (2) 

Conductors 2,029 (3) 720 (4) 614 0 

20 inch casing 1,352 0 0 0 

13 3/8 inch casing 904 0 0 0 

Piles  4,161 (5) 4,484 (6) 0 0 

Total 23,259 5,204 2,734 256 

Notes: 1. A pro rata estimate based on visual surveys not measurements, subject to considerable 
uncertainty. There is growth on the jacket, anodes, conductors and pile sleeves. 

 2. Estimated total mass of all anodes on the jacket. 

 3. Estimated total mass of the 30 inch conductors from the topside cut line at +6.7 m LAT to the 
presumed cut depth for complete removal of 3 m below the seabed. 

 4. Estimated total mass of grout between the 30 inch conductor and the 20 inch casing, and 
between the 20 inch casing and the 13 3/8 inch casing. 

 5. Estimated total mass of the steel piles above the 3m cut depth for complete removal. 

 6. Estimated total mass of grout above the 3m cut depth for complete removal, comprising an 
estimated 3,392 Te in the pile bores and 1,092 Te in the pile sleeve annuli. 
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5.2 Construction and Emplacement 

The jacket was built at Methil in Scotland by Redpath Dorman Long, and installed in the Brent Field by 
Heerema Limited in May 1976. In common with the majority of offshore structures built in the 1970s and 
1980s, little if any consideration was given to the possible future requirement to remove the jacket from the 
seabed. For the UK Continental Shelf (UKCS), the legal requirement to ensure that offshore structures were 
designed to facilitate their eventual removal only entered into force in 1998 [3]. 

The completed jacket was skidded onto two barges and towed to an off-loading location in the Firth of Forth 
where the barges were submerged, allowing the jacket to float free on its three air-filled pontoon legs. It was 
then towed to the Brent Field (Figure 3), where it was upended through controlled ballasting and venting  
of specific compartments in the pontoon legs (Figure 4) using a system of subsea valves and pipework.  
This operation, which lasted approximately 12 hours, rotated the jacket into the vertical position and set  
it down on the seabed. All the ballast chambers were then flooded to maximise on-bottom stability.  
During tow-out, the estimated weight of the unflooded jacket was 15,069 tonnes. 

Figure 3 The Brent Alpha Jacket being Towed to the Brent Field in 1976. 
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Figure 4 Upending the Brent Alpha Jacket in the Brent Field in 1976. 

 

 
The jacket was fixed to the seabed by long, hollow steel pipes called piles. There are four piles on each 
of the eight legs and they were transported to the Brent Field on barges, not on the jacket.  
On five of the legs the piles are located in 26.7 m long pile sleeves on the outsides of the legs, but on the 
three pontoon legs the piles are located inside the legs. These internal piles were ‘stabbed’ through the pile 
guides inside the pontoon legs through large openings at the top of the legs that, for tow-out, had been 
sealed by rubber diaphragms and temporary hatch covers. As the internal piles were driven into the seabed, 
they then also passed through, and ruptured, the rubber diaphragms which had divided each of the legs into 
four separate chambers. 

The arrangement of the four buoyancy chambers in each of the pontoon legs is shown schematically in 
Figure 5, which identifies all the presently-flooded legs and members; all the non-flooded horizontal and 
vertical-diagonal members have been omitted from this diagram. The diagram indicates: 

 The locations of the original ballast chambers in the pontoon legs. Each of the originally-separate 
chambers in each pontoon leg is indicated by a different colour. 

 The diagonal members that are flooded and which are not sealed or separated from the 
corresponding buoyancy chamber in the pontoon leg or the corresponding ordinary leg.  
Vertical diagonal bracings that are in open communication with an adjacent ballast chamber  
are given the same colour as that chamber. 

The piles were driven into the seabed to depths ranging from 24 m to 35 m, and then bonded to the jacket 
by injecting cement grout into the space between the pile and the inner face of the pile sleeve (the ‘pile 
sleeve annulus’). As a further measure to increase the on-bottom stability of the jacket, the internal spaces (the 
‘pile bores’) of the 24 piles on Rows A and B (Figure 2) were then filled with grout. Consequently, the lower 
sections of each pontoon leg (extending to approximately 30 m above the seabed) now comprise steel piles 
with the pile sleeve annuli and pile bores filled with cement grout. 

After the jacket was installed, all the legs and bracings below EL -45.7 m were flooded with seawater. 
The hatches at the top of the pontoon legs were left open, permitting the movement of seawater though  
the upper three Row A compartments and associated lower frame brace members. 
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Figure 5 The Arrangement of the Ballast Chambers in the Pontoon Legs of the Brent Alpha Jacket. 

 

5.3 Installation of Conductors 

Conductors are conduits providing physical and environmental protection to the various internal well casings 
and production tubing strings running from the reservoir to the wellheads. They extend from the seabed and 
pass through the jacket to the wellhead. 

Brent Alpha has a total of 28 well conductors, arranged in four rows of seven, supported at five levels  
by conductor guide frames (Figure 2). The conductors are made of 1 inch (25.6 mm) thick steel and are  
30 inches (0.76 m) in diameter, with the exception of slot BA14 where the original conductor was partially 
retrieved and replaced with a 26 inch (0.66 m) diameter tubular. The conductors thus form a dense cluster  
of strong steel tubes near the centre of the jacket, but they are self-supporting, and only laterally restrained,  
not held up, by the jacket. All the conductors on Brent Alpha have been driven approximately 100 m into the 
seabed. The conductors were transported to the Brent Field separately, not on the jacket, and so contribute 
to the increase in jacket weight that has occurred since original tow-out. 

5.4 Present Condition of Conductors 

During the platform’s operating life, some conductors have been damaged and repaired, and some have 
been modified. These changes have implications for the planning and execution of operations to remove the 
conductors and the jacket. 

On 7 conductors the individual sections were welded together to form a continuous string, but on the 
remaining 21 conductors the sections were joined using mechanical ‘Talon’ connectors, which hold the 
conductor sections together in compression. The Talon connectors were not designed to be particularly strong 
under tension, and were not designed for the pulling forces that would be exerted if a conductor were to be 
pulled from the top to extract it through the conductor guide frames. During the operational life of the 
platform, inspection revealed that several of the Talon connections had become damaged to varying 
degrees, by fatigue loading on the joint or by corrosion. These joints were repaired by fitting a protective 
sleeve (commonly called ‘Armawrap’) to the affected area. On Brent Alpha, Armawrap sleeves have been 
installed on the majority of conductor Talon connections above EL -50 m, and of these 77 sleeves, 64 are 
below LAT. Figure 6 shows the locations of some of the Armawrap sleeves and other features on the 
conductors, and Figure 7 shows a typical Armawrap sleeve. 
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Figure 6 Some of the Armawrap Talon Repairs and Other Repairs on the Brent Alpha Conductors. 

 

 
Figure 7 Typical ‘Armawrap’ Repair over a Conductor Talon Connector. 

 

 
Three of the conductor guides have been repaired, and these would have to be removed to allow the 
conductors to pass unimpeded through the guide frames. The repairs comprise grouted clamp assemblies or 
grouted sleeves, and with the exception of the clamp on Conductor 02 at El. -8 m the repairs were originally 
made with the help of divers and were not designed to be removed using remote technology. The greatest 
technical risk is associated with the removal of the grouted clamp assembly on Conductor 02 at El. –12 m. 
This is planned as a topside operation and will have to be performed with the conductor suspended from the 
drill floor, once it has been cut and pulled up enough to allow access to the clamp. 
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On two conductors, more significant modifications have been made, which at present will prevent them 
being pulled through the guide frames. Conductor 06 has been fitted with the Brent Alpha Redevelopment 
(BAR) 12 inch production riser clamp assembly, which is located in the depth range EL-111.3 m to EL -118 
m, below the level of the lowest conductor guide frame at EL-109.7 m. Extensive modifications have also 
been made to Conductor 22, as part of the Brent South development. In the depth range EL-123 m to 
EL-140 m a caisson was installed to receive the 10 inch production flowline from Brent South3, and in the 
depth range EL-125.1 m to EL-127.8 m a Bellmouth assembly (Figure 8) was later installed to receive the 
power cable from Brent Bravo. 

The subsea operations to remove these obstructions and appurtenances account for more than half of the 
scheduled subsea operations, and the overall technical and operational risk of conductor removal would be 
reduced if these assemblies did not have to be removed. Although these modifications are unusual and may 
increase the complexity of operations to remove the whole lengths of all of the conductors, they do not 
present extraordinary or insurmountable difficulties. 

Figure 8 BAR Brent South Modifications to Conductor 22. 

 

  

                                                
3 Brent South comprised two subsea wells tied back to Brent Alpha. The wells have now been plugged and 
abandoned and the wellheads have been removed, leaving a historic seabed drill cuttings pile as described 
in the Drill Cuttings TD [4]. 
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5.5 Present Condition of the Brent Alpha Jacket 

The Brent Alpha jacket had an original design life of 30 years, and has now (2017) been in place for 
41 years. No major modifications have been undertaken on the jacket itself, although some caissons,  
clamps and other appurtenances have been added or removed over the years. 

As required under Health and Safety Executive (HSE) legislation, the jacket has been subjected to a rolling 
programme of underwater inspection, survey and Non-Destructive Testing (NDT). The purpose of this 
programme has been to ensure that the jacket remains structurally sound and able to withstand the natural 
environmental forces to which it is exposed offshore. Structural surveys comprise visual inspections and NDT 
to assess the extent of anode depletion, measure the cathodic protection voltages at various locations, and 
assess the extent and thickness of marine growth (and thus confirm that the biofouling on the jacket remains 
within the jacket’s design limits). Each survey includes an inspection and/or survey of selected specific sites 
or areas (such as structurally important or highly stressed nodes), so that the whole jacket and all the critical 
sites are inspected at least once in each 3-year cycle. We hold all the raw data and results of these surveys 
on a Component Orientated Anomaly Based Inspection System (COABIS™) database.  

In the most recent survey, Brent Alpha Condition Assessment Technical Note [7], all the members inspected 
were found to be in generally good condition and no major damage or defects were observed. The degree 
of anode wastage ranged from 50% to 100%, and some damaged anodes were found. With one 
exception, readings of the Cathodic Protection (CP) voltage were all within acceptable limits, as was 
marine growth. To complement the most recent survey data, we also reviewed the COABIS™ data from the 
structural surveys performed over the period 1995 to 2009. 

All the data and evidence we hold shows that the Brent Alpha jacket is, generally, in good condition; it has 
not suffered any significant damage and does not have any significant defects. As discussed  
in Section 6.6.4 we know there is fatigue cracking in some welds in some diagonal bracings. In addition, 
some damage and some ‘anomalies’ have been found, including cracks in riser dead weight supports, 
conductor guide frame barrels and caisson guides, and there are some gouges and cracks in the conductor 
guide frame at EL +6.5 m. It is known that North Sea jackets designed in the early 1970s tend to have 
relatively low fatigue lives and be prone to through-cracking at welds, but our inspections have found no 
evidence that this is significant on Brent Alpha. Because the pontoon legs and associated brace members 
were not sealed after flooding and remain open to or connected with the sea, we expect that they will have 
experienced enhanced rates of internal corrosion. In the relatively low temperatures of the North Sea, 
however, even 41 years of such ‘double-sided’ corrosion will not have had a material effect on the strength 
of the 1 inch thick steel of the pontoon legs. 

Overall, we have concluded that no aspect of the condition of the jacket, or any area of damage, repair or 
anomaly, has any bearing on the overall structural integrity of the jacket or its ability to withstand any of the 
operations that might be undertaken to remove it, either completely or partially. As noted in Section 6.7 and 
Section 6.8, however, the inherent, designed strength of the jacket is insufficient to withstand some of the 
loads to which it would be exposed in some of the potential removal operations. 

5.6 Pipeline Connections 

Several pipelines and cables are connected to Brent Alpha (Table 3), and in order to maintain service 
following the decommissioning of the jacket, new bypass lines will have to be installed for two major lines 
that are currently routed through (‘cross-over’) the platform but do not serve any of its wells or functions. 
These are the 20 inch Northern Leg Gas Pipeline (NLGP)(PL164/C0603) that runs from the Magnus 
platform, and the 16 inch Western Leg Gas Pipeline (WLGP)(PL017/N0601) from Cormorant. The Brent 
Bypass Project will take the NLGP and WLGP and connect them to the Far North Liquids and Associated 
Gas System (FLAGS), as described fully in the Pipelines TD [5]. 

For the remainder of this TD it is assumed that the Brent Bypass Project and any required disconnections of 
pipelines have been successfully completed, thus permitting jacket decommissioning to proceed unhindered. 
Decommissioning options for all the pipelines in the Brent Field are described and assessed in detail in the 
Pipelines TD [5]. 
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Table 3 Pipelines Connected to the Brent Alpha Platform. 

Pipeline number 
Size Function Route 

BEIS Shell 

PL002 N0201 36 inch Gas export A 1.25 km section of the FLAGS export line, 
between Brent Alpha and the Valve Assembly 
Spoolpiece (VASP) 

PL017 N0601 16 inch Gas import The platform-approach section of the WLGP 
from Cormorant to the FLAGS line. It runs from 
the Brent Alpha Subsea Isolation Valve (SSIV) 
to the Brent Alpha platform 

PL048 N0302 16 inch Was oil export, 
now hazardous 
drains fluids 

Runs from the Brent SPAR Pipeline End 
Manifold (PLEM) to Brent Bravo,  
and completes the route of PL049 

PL049 N0301 16 inch Brent Alpha to Brent SPAR PLEM 

PL050 N0401 28 inch Flare gas Brent Alpha to site of former remote Brent Flare. 
Now in the interim pipeline regime (IPR) 

PL052 N0403 36 inch Gas export Brent Bravo to Brent Alpha 

PL164 C0603 20 inch Gas export Cross-over of the NLGP line from Magnus.  
To be disconnected as part of Brent Bypass 
Project 

PL1955 N0310 14 inch Oil export Part of PL1955, from Brent Alpha to the Brent 
Bravo SSIV 

N0311 Continuation of PL1955, from Bravo SSIV  
to Brent Bravo 

PL987A N0738 10 inch Gas export Brent South to Brent Alpha. Now in the IPR 

PL987A.1-3 N0841 N/A Control and 
injection 
umbilical 

Brent Alpha to Brent South. Now in the IPR 

PL988 N0913 8 inch Water injection Brent Alpha to Brent South. Never 
commissioned. Now in the IPR 

N/A N0830 N/A Control umbilical Brent Alpha to the WLGP SSIV 

N/A N1844 N/A Power cable Brent Alpha to Brent Bravo 
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5.7 Preparation of Jacket for Decommissioning and Condition after Removal of the Topside 

5.7.1 Removal of Topside 

As described in the Topsides TD [6], the Brent Alpha topside (including the PGDS) will be removed in one 
piece by the SLV Pioneering Spirit and taken to shore for dismantling and recycling. The topside will be 
separated from the jacket by cutting the legs, bracings and conductors at +6.7 m LAT. 

5.7.2 Removal of Conductors 

The extent of further conductor and casing removal would depend on the final recommendation for 
decommissioning the jacket. The agreed removal programme would only be performed after removal 
of the topside, as a precursor to, or part of, the programme of work to remove parts of the jacket. The 
recommended programme for the removal of the conductors and casings is described in Section 13.4. 

If the jacket were to be completely removed, the conductors and casings would be cut at approximately 
3 m below the seabed and completely removed. If the jacket were to be partially removed, the conductors 
and casings would be cut at about the top of the footings (-84.5 m LAT, as described in Section 6.5) and 
the upper parts removed; the remaining lower parts of the conductors and casings, with the annulus grout 
between them, would be left in place with the jacket footings. 

Regardless of the depth at which the conductors and casings may be severed, they will be cut internally 
using standard tools (such as abrasive water-jetting or rotary cutter) deployed from a vessel after the topside 
had been removed. No external cutting should be necessary and explosives should not be required. To 
permit the conductors to be withdrawn, however, external subsea work will have to be undertaken, to 
remove the Armawrap and other grouting and mechanical repairs around the conductors, to allow them to 
pass through the guide frames. The riser clamp on Conductor 06 and the bellmouth on Conductor 02 would 
have to be removed if the whole conductor had to be withdrawn in preparation for the removal of the jacket 
footings. 

5.7.3 Condition and Status of the Jacket prior to Decommissioning 

On completion of the programme of work to remove the topside, we estimate that the remaining jacket (from 
the topside cut line at +6.7 m LAT to the presumed depth for total removal of 3 m below the seabed) 
excluding the conductors and casings and their grout, would weigh 25,834 tonnes (in air, after the draining 
of all flooded members). This is some 10,765 tonnes (71%) heavier than it was during tow-out. 

The removal of the topside will reduce the loading on the jacket, and change the way it responds to lateral 
and vertical forces from wave action, but these changes are not expected to significantly change the 
platform’s fatigue life. All the buoyancy chambers within the submerged legs and members of the jacket 
would remain flooded  
with untreated seawater, as they are at present. No part of the Brent Alpha jacket has ever been used  
for the storage or processing of oil or gas, or for the storage of any liquid or solid chemicals. 

The jacket is not protected by any anti-corrosion or anti-fouling paint coatings. Like most other platforms on 
the UKCS, the submerged parts of the support structure are extensively covered by a layer of hard and soft 
marine growth (‘biofouling’). This consists of plants and animals native to the North Sea, which reached the 
site as planktonic forms and then opportunistically colonised the new hard surfaces presented by the jacket. 
The study by BMT Cordah of the nearby Brent Delta platform, Evaluation of the extent of colonisation of 
Lophelia pertusa and marine growth on the Brent Delta platform [8], did not reveal the presence of any 
non-native species, and the only protected species known to be present is the cold-water coral Lophelia 
pertusa. The occurrence of this protected species on the jacket would not prevent or hinder either complete 
or partial removal of the structure; the implications of the presence of Lophelia on the Brent structures are 
discussed by DNV GL in the Brent Field Decommissioning Environmental Statement (ES) [9]. 
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6 SCREENING OF DECOMMISSIONING OPTIONS 

6.1 OSPAR Decision 98/3 

OSPAR Decision 98/3 states ‘The dumping, and the leaving wholly or partly in place, of disused offshore 
installations within the maritime area is prohibited’ [2]. 

This decision recognised, however, that there may be difficulties in removing the ‘footings’ of steel structures 
weighing more than 10,000 tonnes, and OSPAR created a provision for owners of such structures to apply 
for derogation from the general rule of complete removal. If owners wish to apply for derogation, they must 
demonstrate that there are significant reasons why leaving the footings or part of the footings in place is 
preferable to returning them to shore for re-use, recycling or disposal. To achieve this, the owners must carry 
out a CA of options, including the option of complete removal, bearing in mind the ‘practical availability’  
of options. 

Since the Brent Alpha jacket weighs more than 10,000 tonnes in air it is a candidate for derogation. 
This section therefore presents a review of potential options that we examined for the Brent Alpha jacket 
and identifies those that were taken forward for full CA. 

OSPAR Decision 98/3 indicates that the following categories of options should be considered for all or part 
of steel installations (excluding topsides) that weigh more than 10,000 tonnes: 

 Re-use 

 Complete removal to land 

 Partial removal to land 

6.2 Definition of a Decommissioning Option 

Decommissioning options may be considered to comprise a valid combination of ‘operations’ and ‘end-
points’. Operations are activities and procedures performed offshore, nearshore and onshore, to prepare, 
remove, dismantle, recycle and dispose of a structure. End-points are the final condition or state of the 
original site of the structure (and any other environmental setting where the structure may be temporarily 
placed or stored), and the final state or fate of the structure or its materials. 

This categorisation is useful when assessing the advantages and disadvantages of different options and,  
in particular, when seeking to weigh short-term operational risks and impacts against longer-term end-point 
impacts or risks – sometimes referred to as the ‘legacy’ impact or risks. 

6.3 Opportunities for Re-use 

While preparing the Final Field Development Plan (FFDP) in support of our application to DECC (now BEIS) 
to agree Cessation of Production (CoP), we examined the feasibility of numerous options for the Brent Field 
and its facilities. We then performed a high level review of a long-list of alternative uses for the Brent facilities 
as described in the DP [1]. 

We have not identified any opportunities for the continued use of the Brent Alpha platform for the production 
or export of oil or gas. Neither the platform nor the field is suitable for use in carbon capture and storage 
(CCS) programmes. All other possible non-oil and gas uses for the platform, at its present location or at 
another site, are technically infeasible and/or economically unviable. We have therefore concluded that the 
Brent Alpha platform must be decommissioned. 

The remainder of this section discusses some of the issues that we evaluated in order to screen potential 
methods for decommissioning the jacket and explains why some were not taken forward to full CA. 
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6.4 Brent Alpha Footings 

The lower part of a jacket or structure, the part where the loads in the structure are transferred to the pile 
foundations, is called the “footings”. In OSPAR Decision 98/3 the footings of a steel installation fixed to the 
seabed by piles is defined as ‘all that part of a steel installation which is below the highest point of the piles 
which connect the installation to the seabed’’ [2]. 

The footings on Brent Alpha carry internal and external piles, which are held in place by pile guides and 
sleeves. After being driven into the seabed, the pile sleeve annulus was filled with cement grout to create a 
strong bond and fix the jacket to the seabed (Section 5.2). Because of the variable nature of the shallow 
subsurface geology of the site, however, some piles were not driven down to be flush with the top of the pile 
sleeve and remained proud of the sleeve. The section of pile above the top of the sleeve is called the ‘pile 
stick-up’. On Brent Alpha the height of the pile stick-up varies from 41 m to 51 m above the seabed (i.e. up 
to 10 m above the top of the external pile sleeves) (Figure 10). The DECC Guidance Notes [3] confirm that 
the footings of steel jackets may extend up to the top of the piles, that is, to the height of the pile stick-up. 

6.5 Height of Cut for Partial Removal 

To inform the screening of possible decommissioning options for the Brent Alpha jacket we studied the 
technical difficulties and risks of cutting through the jacket’s legs (including the pontoon legs). The legs and 
most of the diagonal bracings of the jacket would be cut using Diamond Wire Cutting (DWC) (Figure 9),  
but mechanical shears might be used for some of the smaller members. 

Figure 9 Artist’s Impression of Large Diamond Wire Cutting Machine Severing a Brent Alpha Jacket Leg. 

 

 
On the Brent Alpha jacket, the top of the highest pile stick-up – the nominal depth at which such cuts 
should be made under OSPAR 98/3 – is approximately 51.2 m above the seabed, at a depth of 
approximately 89 m LAT (Figure 10). A cut at this height would avoid cutting through external or internal piles 
and their associated layers of grout. The cutting equipment would be attached to the legs by a work-class 
Remotely Operated Vehicle (ROV) which requires a certain amount of space for manoeuvring. Space below 
is limited by the presence of pile stick-ups at different heights, and space above is constrained by the 
complex nodes of the –77.7 m elevation, where horizontal and vertical-diagonal bracings all converge  
on the leg. In addition, cuts made in the vicinity of the leg nodes would be more difficult because of the 
presence inside the legs of longitudinal and ring stiffening plates, longitudinal and diaphragm bulkheads, 
internal brace stubs and pile guides. These areas of complex internal architecture extend some 5 m above 
and below the node. 
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As a result of this evaluation we propose that, in considering the partial removal option where the upper 
part of the jacket is separated from the footings and taken to shore, the most suitable location for making 
cuts would be at a depth of approximately 84.5 m LAT, which is approximately 55.7 m above the seabed 
(Figure 10). This is 4.5 m above the top of the pile stick-up, and would satisfy the requirements of the 
International Maritime Organisation (IMO) regarding the removal of offshore installations, presented in their 
Guidelines and Standards for the Removal of Offshore Installations and Structures on the Continental Shelf 
and in the Exclusive Economic Zone [10]. Severing the jacket at this elevation would reduce the technical 
complexity of this operation, by eliminating the need to cut through external and internal piles and avoiding 
most of the internal stiffeners at the leg nodes. 

Figure 10 Proposed Height of Cuts above Pile Stick-up on the Brent Alpha Jacket for Partial 
Removal Options. 

 

 

6.6 Removal by Refloat (Reverse Installation) 

6.6.1 Introduction 

Since the jacket was originally installed by floating it out to the site and then emplacing it on the seabed 
through controlled ballasting, we completed detailed studies to determine if this procedure could be 
undertaken in reverse to bring the whole jacket back to shore. We examined how the Brent Alpha jacket 
could be removed using only its own buoyancy, and with the aid of additional externally-fitted buoyancy 
tanks. 

Steel jackets have been successfully removed using temporary buoyancy tanks (‘Buoyancy Tank Assemblies’ 
(BTA)). A notable example is the Frigg DP2 weighing some 12,000 tonnes, which was fitted with BTAs 
weighing  approximately 1,000 tonnes each (Figure 11). With an estimated weight of 25,834 tonnes after 
preparation, and excluding the conductors (Section 5.7.3), the Brent Alpha jacket would be twice the weight 
of the Frigg DP2, but in principle the same procedure could be used. The rigid steel BTAs would provide the 
additional buoyancy required to lift the jacket from the seabed in a more or less vertical orientation, and 
allow it to be towed in this orientation, as was done with the Frigg DP2 jacket. The summary method 
statement below is taken from the Brent Alpha jacket removal refloat feasibility study by GL Noble Denton 
[11] and the following detailed assessments of the reverse installation option; Aker Kvaerner’s reports Brent 
Alpha Jacket Removal Using Buoyancy [12] and Heavy Lift Removal of Brent Alpha Jacket Decommissioning 
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[13], and Heerema’s reports Removal Study Brent Alpha Jacket [14] and Brent Alpha jacket removal FEED 
(Front End Engineering and Design), final report [15]. 

6.6.2 Description of the Flotation Option 

1. Preparations Offshore 

All the conductors will have been completely removed. The internal buoyancy chambers in Row A would 
have to be re-sealed by some, as yet undefined, programme of offshore construction. Rigorous checks 
would have to be made to ensure that these chambers were properly and effectively sealed. All the 
water from the legs and inter-connected flooded members would then be displaced using high pressure 
air pumped through hoses from an attendant Diving Support Vessel (DSV). A remotely-operated 
mechanical digger would excavate the seabed around the base of each leg to a depth of 
approximately 4 m, displacing the natural seabed sediment and most of the drill cuttings pile. 
The exposed steel piles would then be cut at a depth of approximately 3 m below the seabed using 
a diamond wire saw. The jacket would be deballasted but although no longer fixed by piles, it would 
remain on the seabed, held in place by its own weight. 

2. Attachment of Additional Buoyancy 

Although the conductors would have been removed and the jacket’s internal buoyancy reinstated, 
the jacket would still be heavier than it was during original emplacement because of the presence now 
of the steel piles and the grout around and within the piles and inside the pontoon legs (Section 5.2). 
Newly-manufactured BTAs would be towed offshore, rotated to a vertical position, and clamped to the 
‘normal’ legs in Row B. Without strengthening, however, it would not be feasible to secure the BTAs to 
the large diameter and thin-walled pontoon legs on Row A, and we do not consider that this would be 
possible. Consequently, instead of four tanks (one on each corner leg), only two tanks could be fitted, 
on the Row B corner legs (legs B1 and B3). Special clamps would have to be manufactured to fix the 
BTAs to the legs, and the top clamps in particular would have to be carefully designed because they 
would bear the majority of the weight of the jacket when refloated. Both the BTAs would be linked by 
hoses and control cables to one of the support vessels, and the whole deballasted jacket lifted off the 
seabed by controlled deballasting of the BTAs. 

Figure 11 An Example of a BTA, as used for the Removal of the Frigg DP2 Jacket. 
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All the BTA refloat scenarios would rely on making the pontoon legs buoyant. The depth at which the 
jacket would float would depend on how much of the lower jacket remained flooded after deballasting. 
GL Noble Denton performed a series of analyses to compute the draught and orientation of the 
refloated jacket and assess the requirements for dewatering the jacket’s compartments4. In each 
scenario they used BTAs that were 20 m longer than those used on the DP2. 

Examples of some of their results are shown in Figure 12, and GL Noble Denton suggested that 
scenario ‘RFL 6’ would be the recommended (theoretical) refloat configuration, because it would provide 
a good draught (a seabed clearance of approximately 15 m at the Brent Field) and a near-vertical 
towing orientation. The primary technical issue regarding the refloat of the entire jacket, however, is that  
in all the refloat conditions assessed the majority of the Row A pontoon legs would have to be made 
buoyant [11]. Due to the various issues discussed in Section 4 it is very unlikely that the Row A leg 
members could be made buoyant. 

Figure 12 Illustration of Modelling Results for the Brent Alpha Jacket Fitted with BTAs,  
Floating at Different Possible Towing Draughts. (Source: [10]). 

 

 
3. Towing 

The jacket would be towed more or less vertically to a nearshore  site for dismantling and recycling. If 
the whole jacket were refloated it would have a draught in the range 109.5 m to 131.1 m, depending 
on the exact disposition of buoyant and flooded compartments, and this could not be reduced once the 
jacket was floating. This means that the water depth along the entire tow route and at the nearshore 
receiving location (ideally a sheltered deep-water site close to the onshore dismantling site itself) would 
have to be at least 120 m. Several established dismantling sites on the coast of Europe could receive 
the jacket, and the exact tow route would depend on the actual draught of the jacket once refloated. 

4. Nearshore Dismantling 

At a sheltered deep-water nearshore location, the jacket would be rotated into the horizontal position for 
transfer to shore or into a dry dock for dismantling. No detailed procedure has yet been developed for 
performing this rotation and transfer. Alternatively, the jacket could be progressively raised in the vertical 
position between two vessels, and dismantled in sections. In both cases, the entire jacket would be 
returned to land where the steel would be cut into smaller sections for transportation to a smelter for 
recycling. 

                                                
4 In their refloat feasibility study [11] GL Nobel Denton estimated that the whole jacket would weigh 21,264 
tonnes. We now know this was an underestimate but this does not invalidate the findings with regard to 
refloating the whole jacket. 
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6.6.3 Refloating the Upper Jacket 

The study by GL Noble Denton [11] examined the possibility of refloating the upper jacket which, if severed 
at -84.5 m, would weigh 7,168 tonnes after the removal of the upper parts of the conductors and casings5. 
This could be achieved by the attachment of two BTAs of approximately the same size as those used on DP2 
and, crucially, without the need to deballast the pontoon legs or any of the interconnected flooded members. 
The jacket would float in an almost horizontal orientation but it would be suspended beneath the pontoon 
legs (Figure 13); it would not be possible to orientate the upper section of jacket such that it was resting on 
top of the BTAs. In this configuration, with a draught of approximately 60 m, the jacket could be towed to 
shore [11] [12]. 

Figure 13 Refloating the Upper Jacket Beneath the BTAs. 

  

 
No contractor has yet proposed a technically feasible method for transferring the floating upper section of the 
Brent Alpha jacket to shore for dismantling. In the case of the DP2 jacket, many technically feasible methods 
were developed during the decommissioning project but after evaluation they were not taken further due  
to the need to construct a purpose-built buoyancy barge or to use specialist barges and lift vessels. The DP2 
jacket weighed approximately 12,000 tonnes when refloated by BTAs (including the weight of the PGDS 
which was left in place for the refloat and tow), and had a draught of 88.3 m (including the piles which 
were cut at 1.0 m below the level of the seabed). The jacket had to be dismantled in the water at a  
nearshore site because it was too big and heavy to transfer to shore. This operation was time-consuming, 
risky, and expensive. 

6.6.4 Results of Engineering Assessments of the Refloat Options 

1. Refloating the Whole Jacket in One Piece 

Restoration of the jacket’s own internal buoyancy would entail injecting high pressure air into the 
buoyancy chambers to displace the seawater now inside them. To achieve this, all the inter-connected 
chambers and members would have to be airtight. We know, however, that all the diagonal framing 
braces from El. -45.7 m to the seabed communicate with the Row A pontoon legs (they were part of the 
original buoyancy system) and are now flooded (Figure 5). We also know that some of these bracings 
have been damaged; some have suffered weld fatigue cracking and crack-arresting holes have been 
drilled through the thickness of the wall to prevent further propagation of the cracks.  
Other bracings may have through-thickness cracks. In addition, there may be some degree of internal 
corrosion in the flooded braces and members; although the external steel surfaces are protected by 
sacrificial anodes no such system exists to protect the internal surfaces. To eliminate leak paths it would 
be necessary to seal these braces from the Row A pontoon compartments. This may be possible with the 
use of grout and packers, but this is an unproven procedure and it would be a complex and time-
consuming subsea task to block-off and seal all 42 of the braces that communicate with the pontoon 
legs. The openings at the tops of the Row A legs would also have to be sealed. 

                                                
5 In their refloat feasibility study [11] Nobel Denton estimated that the upper jacket without conductors would 
weigh 5,852 tonnes without marine growth. We now know this was an underestimate but this does not 
invalidate the findings with regard to refloating the upper jacket. 
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Each of the Row A pontoon legs was initially divided into four, separate, independently-operated 
chambers (Figure 5). Buoyancy chambers 2, 3 and 4 were separated by rubber diaphragms (at 
El. -18.3 m and El. -45.7 m), which were ruptured during the piling operations. It would be necessary 
to reinstate these diaphragms and seal the individual compartments. This would be difficult because of 
the presence of several internal structures including, numerous horizontal flange ring stiffeners, vertical 
flat bar stiffeners, and the internal cruciform steelwork which supports the incoming bracings at the 
nodes. Our studies have led us to conclude that it would be neither practical nor indeed possible to 
reinstate these internal dividers in such a manner that they could be sealed and be capable of 
withstanding the differential pressure which they would experience during the deballasting of the jacket 
using high pressure air. 

With regard to the chambers in Row A, the restoration of buoyancy in the lower chambers (A1-1,  
A2-1 and A3-1) would be more feasible than for the upper three chambers on each pontoon where the 
rubber diaphragms were ruptured during pile-driving. This is because the pile sleeves pass through these 
lower chambers and there is no communication between them. The diaphragms between the bottom 
three chambers on each pontoon and the next chamber up are steel diaphragms and they  
were not ruptured during piling. 

Buoyancy chambers A1-1, A2-1 and A3-1 are, therefore, isolated from the pile sleeves and from the 
upper leg compartments, and they were flooded by opening the 24 inch flood valves. The diagonal 
brace framing into the lower chambers do communicate, however, as does all the 4 inch and 6 inch 
flood and vent pipework. It would therefore still be necessary to verify that all these members were 
sealed. 

It is doubtful if the pontoons are capable of withstanding the air pressure that they would experience 
during deballasting. In their present non-compartmentalised state, the ring-stiffened pontoons comprising 
chambers 2, 3 and 4 could only be de-watered by injecting high pressure air into the top, with the 
internal water escaping through an outlet at the base of chamber 2 at a depth of approximately 110 m. 
A pressure of greater than 12 atmospheres would be required to force the water out of a hole located 
at this depth. The structural capacity of the Row A legs was calculated by Aker Kvaerner using 
appropriate formulae and factors [12], and this study showed that the walls of the pontoon legs would 
experience unacceptably high levels of stress when the internal air pressure exceed approximately 2.7 
atmospheres. This indicates that the pontoons would not be strong enough to withstand the pressures 
associated with deballasting unless they were separated into individual buoyancy compartments and the 
associated flood and vent valves and pipework restored. As discussed above, however, it is unlikely 
that the internal buoyancy chambers could ever be re-divided into air-tight compartments. 

GL Noble Denton also studied the possibility of using polyurethane foam, rather than high pressure air, 
to displace the water in legs and members [11]. They concluded that this method of deballasting the 
jacket was not viable because the internal geometry of the legs was complex, and unrealistically high 
levels of efficiency in filling would have to be achieved in order to attain the required buoyancy. 

2. Refloating the Upper Part of the Jacket 

The upper jacket could be refloated without having to restore any of the original jacket buoyancy, by 
attaching a total of two modified BTA assemblies to the Row B legs. In this configuration, the combined 
assembly would float horizontally with the external buoyancy units at sea level. GL Noble Denton 
studied the feasibility of refloating the upper jacket using the BTAs that were used on Frigg [11].  
They assumed that the upper jacket had been cut from the footings at a depth of approximately 84.5 m 
and that it was fully flooded. The BTAs would be attached to the Row B corner legs and, crucially, there 
would be no need to obtain any buoyancy from the jacket itself by deballasting any of the flooded 
members or pontoon legs. They concluded that this option would be technically feasible; the combined 
assembly (upper jacket plus buoyancy tanks) would float horizontally with the external BTAs at sea level 
and the jacket hanging below them. 
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6.6.5 Conclusions for Refloat Options 

1. Large, new, external buoyancy tanks, and associated pipework and control systems, would have to be 
fitted to provide the necessary additional buoyancy to refloat the whole of the Brent Alpha jacket in its 
present condition. 

2. Even with additional buoyancy, the majority of the original jacket, including all the chambers of the Row 
A pontoon legs, would have to be deballasted to restore their contribution to buoyancy. 

3. The buoyancy chambers and other members of the jacket are now connected. Detailed studies indicate 
that it is not technically feasible to reinstate the original buoyancy compartments in the pontoon legs. 

4. A gas pressure of 12 atmospheres would be required to force water out of the flooded compartments, 
and thus restore the original buoyancy of the pontoon legs and associated members. These structures 
were not designed to withstand such pressures and have suffered some damage over the last 40 years; 
there are known and presumed leak-paths in both the pontoon legs and flooded members. Although  
it may be possible to seal them, the procedures required are unproven and would be costly and  
time-consuming, and could not be guaranteed to be completely successful. It is therefore highly unlikely 
that the required internal pressure could be achieved or sustained. Even if leak paths were sealed it is 
not likely that the structure could withstand these high pressures. The only way to eliminate this problem 
would be to reinstate the airtight seals between the buoyancy chambers in the pontoon legs, but this 
is not considered to be technically feasible. 

5. Because of these severe technical problems and the lack of any proven record in refloating such large 
heavy structures, the option to refloat the whole Brent Alpha jacket in one piece is not considered to be 
technically feasible. 

6. It is technically feasible to remove the upper part of the jacket by refloating, but it would not be possible 
to move the upper section directly onto the land in one piece; it would have to be grounded and then 
dismantled on the nearshore seabed. This could be undertaken, but further consideration of this method 
of removing and disposing of the upper jacket has been superseded by the decision to remove it using 
the SLV Pioneering Spirit. 

6.7 Removal of the Whole Jacket using the SLV Pioneering Spirit 

6.7.1 Introduction 

Since the initial screening of alternative options, and the ‘assess’ phase of the project when we examined the 
technical, engineering, safety and environmental impacts of options, the SLV Pioneering Spirit (Figure 50) 
has been built and commissioned. In light of the fact that we have already committed to removing three  
of the topsides using this SLV [6] we have examined whether the Pioneering Spirit could remove the whole 
Brent Alpha jacket in one piece, and provide an attractive alternative to full removal in several pieces, by a 
Semi-submersible Crane Vessel (SSCV). In this respect the SLV could be viewed as simply another type  
of lift vessel, albeit with a significantly greater lifting capacity and a novel system for safely retrieving and 
securing large parts of jackets. 

This section briefly describes a possible programme of work for completing full removal in one piece using 
an SLV, highlighting some of the important technical issues and challenges it presents. 
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6.7.2 SLV System for Lifting Jackets 

AllSeas have designed a system capable of lifting large jackets – called the Jacket Lifting System (JLS) – 
which will be installed on the stern of the Pioneering Spirit. The JLS has not yet been built but AllSeas have 
stated they intend develop it. The JLS comprises two hydraulically-operated Tilting Lifting Beams (TLB), which 
can be operated independently or yoked by the attachment of a very strong beam (the cross-over beam), 
essentially creating a large A frame that can be swung over the stern. Pulleys and wires (the main lifting 
hoists and the auxiliary lifting hoists) would be attached to the TLBs and the cross-over beam so that a jacket, 
or parts of a jacket, can be pulled up and onto the TLBs. Figure 14 illustrates two of the steps in the removal 
of a large steel jacket by the SLV. It should be noted that the jacket shown in this figure is not Brent Alpha 
and it differs from Brent Alpha in three important respects; it does not have the pontoon legs, all the piles are 
external, and there is a horizontal framing close to the bottom of the legs. 

Figure 14 An Artist’s Impression of Two Steps in the Removal of a Large Steel Jacket  
by the SLV Pioneering Spirit. 
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6.7.3 Overview of Possible Programme for Complete Removal by SLV 

After displacing or removing the drill cuttings pile, pits would be excavated around each leg to gain  
access for cutting the piles by DWC. The jacket would be separated from the seabed by cutting the piles  
3 m below the seabed and the SLV would be moved into position next to the detached jacket (Figure 14). 
The lifting hoists would be connected and the jacket lifted, and at a certain stage the TLBs would be 
rotated so that the jacket sat securely on special support (‘sledges’) fixed to the TLBs. The TLBs would then 
be rotated, taking the whole weight of the jacket onto the stern of the vessel (Figure 15 to Figure 17.  
In this configuration, the jacket would be transported on the Pioneering Spirit to the nearshore transfer site 
approximately 5.5 nautical miles from the River Tees, where it would be skidded onto a cargo  
barge for final transportation to the ASP facility, as described in Section 13.6 for the upper jacket. Onshore 
dismantling, recycling and disposal would be very similar in nature (but much larger in scale) to that 
described in Section 13.7 for the upper jacket. In good weather, it is estimated that this whole operation 
(removal, transportation and load-in) could be completed in approximately 17 days. 

Figure 15 Cutting and Initial Lifting of the Whole Brent Alpha Jacket by the SLV Pioneering Spirit. 
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Figure 16 Lifting the Whole Brent Alpha Jacket onto the SLV Pioneering Spirit. 

 

 

 
Figure 17 Transporting the Whole Brent Alpha Jacket on the SLV Pioneering Spirit. 
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6.7.4 Description of Engineering and Technical Issues associated with Removal in One Piece by SLV 

6.7.4.1 Introduction 

Using the planned JLS, the Pioneering Spirit’s nominal lifting capacity would be approximately 25,000 
tonnes. This would not be sufficient for lifting the whole jacket (including the piles and their grout, and marine 
growth), which we estimate would weigh 25,834 tonnes after removal of the conductors and casings. If the 
pile bore grout were removed we estimate that the jacket would weigh 22,442 tonnes. This is within the 
planned lifting capacity of the JLS, but as  described below, it would be technically challenging and 
expensive to drill-out the grout from the surface, through the conductor guides in the pontoon legs. 

The jacket was not designed to be lifted in this manner, however, and in addition to the need to reduce the 
total mass of the jacket and remove the conductors, the following three main technical engineering issues 
would have to be resolved before removal in one piece by the SLV could be regarded as technically 
feasible: 

1. The need to attach the lifting hoists to the bases of the legs, not the tops. 

2. The need to reduce the weight of the lower jacket to prevent collapse on the SLV. 

3. The structural integrity of the retrieved jacket. 

6.7.4.2 Attaching the JLS to the Bases of the Legs 

As shown in studies by Amec (Brent Alpha Jacket Removal Pieter Schelte Study Technical Note [16] and 
Study for removal by Pieter Schelte vessel; Brent Alpha jacket structural assessment [17])6, the lifting hoists 
cannot be attached to the tops of the legs because the jacket is not strong enough to take the forces which 
it would experience if lifted in this way. In particular, when the jacket was being pulled vertically by the lifting 
hoists onto the TLB, there would come a point when most of the weight of the jacket was being taken by only 
two of the four lifting points. The angle of the rigging to the lift points on the Row B legs would be such that 
they would progressively take a smaller proportion of the load and, consequently, there would be a high 
probability that some jacket members and nodes would be over-stressed and would fail. The jacket was 
never lifted in such a way during original installation and was not designed to withstand such forces.  
In addition, we estimate that after the removal of the conductors and the internal casing strings, the jacket 
would be approximately 10,800 tonnes heavier than it was for tow-out because of the addition of the piles, 
the grout in the pile bores and pile sleeve annuli, and marine growth on the jacket. Even if the bulk of the 
grout could be removed, however, it would not be possible to lift the jacket using attachments at the tops of 
the legs, because this part of the jacket is not strong enough to take the weight. 

To eliminate the possibility of structural failure, the jacket would have to be lifted from the bottom.  
One conceptual method of doing this would be to attach a series of lifting wires (strands) to the bottom  
of pontoon legs A1 and A3 and then attach them to the JLS lifting hoists. The strands would be made from 
steel wire and double-braided nylon rope. During the analysis and modelling of the lift, it appeared that one 
of the natural periods (oscillations) of the jacket while suspended was close to the natural period of the SLV, 
and this introduced excessive yaw motions in the jacket. The inclusion of the nylon rope would help to 
reduce this tendency. 

In the conceptual method, it is estimated that 10 wire assemblies would be required on each leg, with each 
assembly comprising 110 strands (Figure 18). They would be held in place by the ‘lower clamp tool’  
at the base of the leg, an ‘intermediate ring’ approximately halfway up the leg, and an ‘upper lifting head’ 
at the top of each leg which would gather the strands together and transfer the load onto the TLB via the 
lifting hoists. It is estimated that the lift-rigging required for full jacket removal by the SLV would weigh 
approximately 1,200 tonnes. To allow the wire assemblies be positioned and attached to the bottom  
of the legs, pits approximately 4 m deep would have to be excavated around the bases of pontoon legs 
A1and A3.  

                                                
6 The vessel has since been renamed the Pioneering Spirit. 
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It has been determined, however, that on its own the relatively thin wall of the outer shell of the pontoon legs 
would not be strong enough to withstand the lifting forces introduced by the lower clamp; these forces would 
have to be distributed between the outer shell plate and the internal stiffening bulkheads. Before confirming 
the feasibility of such a lifting method, the leg members would have to be surveyed for fatigue damage and 
material loss due to corrosion. Verification of the condition or status of the internal bulkheads could probably 
not be done while the platform was manned (because holes would have to be cut in the shell wall of the 
pontoon legs to permit intrusive survey work), and so would have to be done after the removal of the topside; 
this would delay the programme, and increase complexity and cost. 

Figure 18 Possible Arrangement of Lifting Wire Assemblies for Complete Removal by SLV. 

 

 

6.7.4.3 Reducing the Weight of the Jacket 

A major source of additional jacket weight is the grout in the lower parts of the legs, especially the grout 
plug in the pile bores (Section 6.11). The only way this could be removed is by drilling or milling inside each 
pile (Section 8.3.2), using equipment deployed onto the tops of the legs after the topside had been 
removed. Drilling from the surface would use conventional technology, and was indeed considered as a 
contingency measure during the original installation of the jacket if obstructions had been encountered during 
pile-driving. 

In such a programme of work, a vessel with suitable Dynamic Positioning (DyP) capability would place steel 
guides (to guide the drilling equipment down the piles sleeves and into the piles), and then deploy the drilling 
equipment. We would have to drill out approximately 30 m of grout in each pile, and so for the 24 primary 
piles on Brent Alpha we estimate that this would result in the removal of 3,392 tonnes of grout (Section 
6.11). We estimate that if the drilling was performed from the surface and there were with no delays due to 
weather or equipment failure, this would require a total of approximately 48 day’s vessel time. 
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Alternatively, the drilling equipment could be deployed subsea from a smaller vessel such as a Construction 
Support Vessel (CSV), again with suitable DyP capability. Guides would not be needed because the drilling 
equipment could be located directly onto the open ends of the piles. We estimate that if there were no 
delays due to weather or equipment failure, it would require approximately 90 day’s vessel time to complete 
this programme of work. 

We concluded that this method of reducing weight would be feasible but very expensive, adding 
approximately £150 million to £200 million to the cost of full removal, and another year to the 
decommissioning schedule. 

6.7.4.4 Structural Integrity of the Jacket on Retrieval 

Calculations by Amec [16] [17] have shown that the jacket would not be strong enough to withstand the 
forces to which it would be exposed when laid horizontally on the deck of the SLV. Unlike many North Sea 
steel jackets, Brent Alpha does not have a horizontal framing at or near the bases of the legs. The lowest 
framing is at a depth of –109.7 m LAT, and this leaves approximately 30.5 m of each leg (from the lowest 
framing to the seabed) supported only by vertical-diagonal bracings. This design feature is not an issue when 
the jacket is standing vertically to the seabed, but when retrieved and laid horizontally in air the masses of 
the relatively unsupported legs would exert large bending forces which would cause them to fail. 

6.7.5 Discussion of Technical Feasibility of Removal by SLV 

The present outline proposal for removing the whole jacket in one piece by SLV is technically challenging 
and by no means assured of success. The conductors could not be lifted as part of the jacket, and would 
have to be removed in sections, through the guide frames, after dealing with the repairs and modifications 
described in Section 5.4. Removal of pile bore grout has never been attempted on such a scale or in such 
water depth, with the associated requirement to deploy equipment through internal pile guides and past other 
external potential snagging features before reaching the pile bore grout. The attachment of the wire 
assemblies to the bottom of the legs, and the control and management of this rigging, is a novel and 
untested system and procedure. 

The work programme would be complex and there would be an increased risk of unplanned and accidental 
events. A number of operations would have to be completed successfully for the single lift to proceed. During 
the initial structural inspections, if the integrity of the pontoon leg shell plates and internal bulkheads could not 
be verified then the strength of the bottom of the jacket legs could not be guaranteed. In the planning stages, 
if the design of the multiple lifting strands and their attachment to the lifting clamp tools could not be verified 
and approved, this option would not be feasible. In the field, if the required amount of grout could not be 
drilled out and the jacket’s weight reduced to an acceptable value, this option would not be feasible and 
would have to be abandoned. Finally, there is an additional complication in that pile A1-4 (Figure 21) is 
ungrouted and contains a lost ’stinger’7; the presence of this stinger may hinder or even prevent the cutting of 
that pile either by external or internal methods (Section 8.2.2). In each of the above cases of operational or 
technical failure, the only alternative courses of action would be (i) to cut the jacket into sections and remove 
the sections conventionally using an SSCV and, (ii) to seek approval for partial removal either using the SLV 
or an SSCV. 

We doubt that all the pile bore grout could be removed, and we question the viability of deploying, securing 
and testing the proposed wire assemblies, each of which would extend some 160 m from the seabed to the 
TLBs. In addition, there is a very real risk that some of the strands would become entangled or snagged on 
the jacket during deployment or lifting. It would be very difficult indeed to monitor the condition and status  
of every strand throughout the lifting process, and thus be alerted to a failure or potential risk. The finite 
element analyses that have been performed show that it is very likely that the lower part of the jacket, laid 
horizontally on the deck of the SLV, would collapse under its own weight. Before attempts could be made to 
retrieve the whole jacket onto the stern of the SLV, a very significant amount of strengthening – by the 
addition of new steel members on the very deepest parts of the jacket – would have to be undertaken while 
the jacket was in place on the seabed. 

                                                
7 A stinger is a length of tubing or drillpipe used to set a cement plug. 
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6.7.6 Conclusion on Full Removal by SLV 

Following a review of the conceptual programme for the full removal of the Brent Alpha jacket in one piece 
using the SLV Pioneering Spirit, we have concluded that from a technical point of view there are too many 
uncertainties and risks to warrant further investigation and development of this option. The proposed 
programme for the removal of the whole Brent Alpha jacket in one piece by the SLV has too a high 
risk of technical failure and consequently we have concluded that it is not viable. 

6.8 Removal of the Jacket Footings in One Piece using the SLV Pioneering Spirit 

6.8.1 Introduction 

In light of the fact that we have already committed to removing the topside using the SLV Pioneering Spirit 
[6], we have examined whether this vessel could remove the footings of the Brent Alpha jacket in one piece.  
This section briefly describes a possible programme of work for removing the footings using an SLV, 
highlighting some of the important technical issues and challenges it presents. 

6.8.2 Overview of Conceptual Programme for Removal of Footings by SLV 

After removal of the upper jacket and upper parts of the conductors, we estimate that the footings – from the 
cut line at -84.5 m LAT to 3 m below the seabed (with the lower part of the conductors and their casings and 
grout) – would weigh 21,340 tonnes. The footings would be too heavy and too weak to be removed with 
the lower parts of the conductors in place, and so the conductors, which with their casings and grout and 
marine growth weigh an estimated 2,674 tonnes, would have to be cut and removed individually. This 
would reduce the total weight of the footings to an estimated 18,666 tonnes. 

Removal of the upper jacket would give direct access to the pile stick-ups. This would permit the deployment 
and attachment of subsea equipment for removing the pile bore grout (to reduce weight) and then cutting the 
piles internally by Abrasive Water Jetting (AWJ), as described more fully in Section 8.3. If all the pile bore 
grout were removed, we estimate that the footings would then weigh 15,274 tonnes. 

A specially-constructed lifting frame would be attached to the legs and connected to the SLV’s lifting winches 
on the TLB. The SLV would then lift the footings clear of the seabed and cuttings pile, and place it on a cargo 
barge fitted with grillage designed to take the weight and configuration of the footings. The cargo barge 
would be towed to the ASP facility where the footings would be skidded-off on special-purpose 
manoeuvrable trolleys (SPMT). After removal of marine growth, the footings would be dismantled using 
standard hot and cold cutting techniques, and the steel sent for recycling. 

6.8.3 Description of Engineering and Technical Issues associated with Removal of Footings 
in One Piece by SLV 

An assessment of this conceptual programme of work has shown that there are several important technical 
issues that would have to be resolved before this option could be considered feasible, and these mainly 
relate to the strength of the footings and lifting-height capacity of the SLV. 

The lower parts of the conductors would have to be removed before the footings could be removed, but the 
presence of the talon connectors and repair clamps, and the two bell-mouths, would complicate this process. 
Two approaches could be used to remove the conductors. The 25 m long sections of conductors above the 
EL -109.7 m conductor guide frame could be cut internally and removed, allowing the conductor guide 
frame (estimated mass 105 tonnes) to be cut out and removed, which would permit the lower sections of the 
conductors to be cut at -3 m and removed. Alternatively, the upper 25 m of conductors and their 
appurtenances could be cut  
and removed, and then the whole of the footings, including the last conductor guide frame, could be lifted 
over and clear of the lower sections of conductors. If the guide frame were left in place and intact it would 
add to the strength and rigidity of the footings that would be lifted. 
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A detailed study of the structural strength and stability of the footings as a single unit would have to be 
performed to confirm that it would be able to withstand the lifting forces to which it would be subjected.  
After the removal of the upper jacket, the footings would comprise only one horizontal framing (at EL -109.7 m). 
The legs would not be benefiting from the additional strengthening or stiffness that would have been 
provided had there been horizontal bracings at -84.5 m or EL -140.2 m, and all of the vertical-diagonal 
bracings that had been severed for the removal of the upper jacket would be unsupported and unrestrained 
at one end (refer to Figure 19). Consequently, despite their mass, the footings would be a flimsy structure 
prone to warping, and it is very likely that some members would be over-stressed and fail during lifting. 
At the very least, the cut ends of the legs at -84.5 m LAT would have to be strengthened and then fitted 
with specially designed lifting points. It is very likely, however, that the footings would not be strong enough 
to be lifted form the top and would have to be lifted from the bottom, using a system of lifting shoes and 
cables similar to the conceptual design described in Section 6.7.4. The lifting shoes would have to 
be specially designed to take the load of the footings and, because there is no horizontal bracing at 
EL -140.2 m, their design would have to include some form of lateral restraints between them to stop the legs 
splaying out. Pits would have to be excavated around each leg to permit the lifting shoes to be attached. 
If the shoes were to be attached before cutting the piles, the design of the shoe and the pile-cutting 
procedure would have to ensure that the shoe and lifting wires were not damaged by pile-cutting. If they 
were to be attached after pile-cutting, the stability and integrity of the partially severed footings would have 
to be carefully evaluated to ensure that no unacceptable stresses or structural deformation occurred. In 
addition, as part of a detailed FEED, a careful assessment would have to be made of the stability of the 
whole footings on the seabed after the excavation of all the pits and the fitting of the lifting shoes, taking into 
account the presence of the pits or disturbed, unconsolidated seabed sediment around the bases of the legs. 
Regardless of the final lifting arrangements (top or bottom of the legs), the lifting slings would have to be 
attached to a substantial8 new lifting frame that would be positioned over and just above the footings. The 
purpose of the lifting frame would be to resist the compression forces of the slings, and alleviate bending 
moments on the 20 m long sections of leg above the -109.7 m framing. 

It might be possible to engineer lifting points that could be fitted onto the legs at a height just above the 
seabed, thus avoiding the need to dig pits and fit shoes, but the relatively thin-walled pontoon legs do not 
lend themselves to the straightforward attachment of lifting points that would be capable of withstanding  
the loads that would be exerted. It is likely that extensive reinforcement would be required to distribute  
the concentrated loads. Welding would not be practically feasible, because of the safety risk to divers 
undertaking hyperbaric welding, and so mechanical clamps would be required. These would be very  
large and it would be difficult or even impracticable to deploy them using ROVs. Extensive saturation diving 
operations might therefore be required. The additional risk to personnel and increase in cost might be such 
that piece-small removal would be preferable. 

It is likely that long steel wire slings would be needed to link the footings or its lifting frame to the lifting gear 
on the TLBs, because there would be great reluctance to immerse the main lifting gear and pulleys in the sea. 
Such immersion would entail considerable subsequent refurbishment, which would be expensive and affect 
the SLV’s schedule. The slings, which would have to extend from sea level to the lifting frame, would be 
approximately 85 m long. Consequently, the total ‘length’ of material to be lifted by the SLV would be 
approximately 143 m (sling 85 m + footings 65 m + 3 m seabed pile). This is greater than the height 
capacity of the Pioneering Spirit’s JLS, which is approximately 116 m both when the two TLBs are connected 
and when they are disconnected and working as stand-alone cranes. 

At present there is no cargo barge with a deck wide enough to accommodate the 77 m by 75 m footprint  
of the Brent Alpha footings. The deck of the new barge Iron Lady, for example, is approximately 55 m wide, 
and if it were to be used without modification parts of the footings would ‘overhang’ the sides. In such a 
configuration the weight of the footings would fall on the vertical-diagonal bracings rather than the main legs. 
These bracings are not strong enough to take this weight, and would fail. A large, engineered grillage would 
therefore have to be constructed and installed to accommodate the approximately 10 m overhangs and 
permit the SPMT to slide under the footings for back-loading to the quay.  

                                                
8 The frame might be 77m by 75m and weigh 100 -150 tonnes. 
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During the drilling-out of the pile bore grout, it is very likely that the grout in the pile sleeve annuli would be 
fractured by vibrations. Consequently, as a precautionary measure, all the cut piles would probably be 
pinned before the footings were lifted. This would ensure that the remaining sections of pile (which would be 
up to 50 m long) did not fall from the sleeves or, more critically, partially fall from the sleeves and complicate 
the process of positioning the footings on the grillage. It is likely that ‘windows’ (apertures) would have to be 
cut in the sides of the pontoon legs to allow the 12 primary piles inside the pontoon legs to be pinned. 

The bending shoe for the 28 inch gas line would have to be removed separately because it is too flimsy  
to be removed as part of the footings. 

6.8.4 Conclusion on Removal of Footings in One Piece by SLV 

Following this review we have concluded that the conceptual programme of work for the removal of the 
footings in one piece by SLV has too high a risk of technical failure, and consequently we have concluded 
that it is not viable. In addition, we do not think that this option would offer any technical or commercial 
advantages over the more conventional approach of removing the footings in large sections using a heavy  
lift vessel (HLV) or an SSCV. 

6.9 Results from Screening of Options 

As a result of screening, informed as appropriate by independent technical and engineering studies, 
we have concluded that: 

1. There is no viable opportunity for re-using the Brent Alpha jacket for oil and gas operations  
at its present site. 

2. There are no viable opportunities for re-using the Brent Alpha jacket for oil and gas operations  
at other sites. 

3. There are no alternative non-oil and gas re-uses, including CCS, that are both technically feasible and 
economically viable. 

4. It is not technically feasible to refloat the whole Brent Alpha jacket in one piece. 

5. It is technically feasible to refloat the upper part of the jacket, but no technically viable solution has  
been proposed for moving this section onto land. 

6. It is not technically feasible to remove the whole Brent Alpha jacket in one piece using the 
SLV Pioneering Spirit. 

7. It is not technically feasible to remove the Brent Alpha jacket footings in one piece using the 
SLV Pioneering Spirit. 

6.10 Removal of the Upper Jacket 

In April 2013, we contracted AllSeas to remove three of the Brent platform topsides (Alpha, Bravo and 
Delta), and the upper part of the Brent Alpha jacket, using the SLV Pioneering Spirit. The removal and 
disposal of the topsides is described in the Brent Topsides TD [6] and the programme of work to remove the 
upper jacket is described in Section 13. As a result of the screening review summarised in Section 6.9 and 
the plan to use the SLV to remove the upper jacket, the starting point for any consideration of the removal  
of further parts of the jacket (i.e. the footings) is: 

 The topsides, including the PGDS, will have been removed by SLV. 

 The upper jacket, down to the footings at approximately -84.5 m LAT, will have been removed  
in one piece using the SLV, and the upper parts of the conductors will have been removed  
by an SSCV. 

Consequently, the remainder of this TD, and the CA it presents, examine the options for the removal of the 
Brent Alpha footings. 
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6.11 Condition of Footings after Removal of Upper Jacket 

After the removal of the upper jacket and upper sections of the conductors, the footings on the seabed will 
comprise the lower parts of the legs and their associated piles and grout, one horizontal frame and its guide 
frame, the lower parts of the 30 inch conductors and their casings and grout, and vertical-diagonal bracing 
members (Figure 19), with an estimated total mass of 21,340 tonnes (Table 4). Since a very significant 
aspect of any programme of work to remove the footings would be the severing of the piles to detach the 
jacket from the seabed, the piles are described in some detail in Section 6.13. 

Figure 19 Condition of the Brent Alpha Footings after Removal of the Upper Jacket. 
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Table 4 Inventory of Materials on Brent Alpha Footings. 

Item or Component 
Material and Estimated Mass (Tonnes) 

Steel Grout Marine Growth Aluminium/Zinc 

Jacket Footings 8,978 0 888 (1) 155 

Conductors 809 (2) 720 (3) 245 0 

20 inch casing 539 0 0 0 

13 3/8 inch casing 361 0 0 0 

Piles  4,161 (4) 4,484 (5) 0 0 

Total 14,848 5,204 1,133 155 

Notes: 1. This is a pro rata estimate based on visual surveys not measurements, and is subject to 
considerable uncertainty. There is growth on the jacket, the anodes, the conductors and  
the outsides of the pile sleeves. 

 2. This is the estimated mass of the 30 inch conductors from the -84.5 m cut line to the 
presumed cut depth for footings removal of 3 m below the seabed. 

 3. This is the estimated total mass of grout between the 30 inch conductor and the 20 inch 
casing, and between the 20 inch casing and the 13 3/8 inch casing. 

 4. This is the estimated mass of the steel piles from the -84.5 m cut line to the presumed cut 
depth for footings removal of 3 m below the seabed. 

 5. This is the estimated total mass of grout in the pile bores and the pile sleeve annuli above the 
presumed cut depth for footings removal of 3 m below the seabed. 

 

6.12 Conductors and Casings 

In the depth range covered by the footings, each 30 inch conductor contains a 20 inch steel casing within 
which there is a 13 3/8 inch steel casing. The conductor is driven approximately 98 m into the seabed, 
and the 20 inch casing extends to a depth of approximately 410 m. The annulus between the 30 inch 
conductor and the 20 inch casing is grouted from about 410 m below the level of the seabed to 21m 
below it. The design level for the top of this grout is approximately the seabed, but because of variations  
in the volume of grout injected it may be higher. The annulus between the 20 inch casing and the 13 3/8 inch 
casing is grouted from approximately 13 m above the seabed deep into the well bore; again, the grout in 
this annulus may extend higher up the annulus. Given the above information, however, we believe that there 
is no grout in any of the casings at the height of the lowest conductor guide frame (EL-109.7 m, which is 
about 33m above the seabed). At the depth at which the conductors and casings would have to be cut for 
full removal (3 m below the seabed) there is presumed to be a single layer of grout, in the annulus of the 20 
inch casing. 

Figure 20 is a schematic diagram, showing the main features of the Brent Alpha conductors as they will be 
after the removal of the topside, the relationships between the various elevations and cut lines, and the 
heights and depths of grout. The exact heights and depths of grout vary from well to well. In particular, the 
height of grout in the annuli may be greater than shown here. Note that this diagram is not to scale. 



BRENT ALPHA JACKET DECOMMISSIONING  

TECHNICAL DOCUMENT  
 

Page | 41 

Figure 20 Schematic Diagram Showing Typical Arrangement of Conductor, Casings and Grout  
in the Brent Alpha Footings. 

 

 

6.13 Piles and Pile Bore Grout 

The footings are pinned to the seabed by 24 primary piles (four in each of the six main legs on Rows A and 
B) and eight secondary steel piles (on Rows AB1 and AB3) (Figure 21). All the piles are 72 inch (1.8 m) 
in diameter with a wall thickness of 1.875 inch (47.625 mm). The piles in Rows A and B were generally 
driven to a depth of between 35.4 m (116 ft) and 31.7 m (104 ft), and they are the main means of fixing 
the footings to the seabed. The secondary piles in Row A/B were driven to a depth of about 24.4 m (80ft) 
and provide shear resistance only. The piles and pile guides in Row A are all inside the pontoon legs but on 
the other legs they are all external (Figure 19 and Figure 21). 

Pile A1-4 inside one of the pontoon legs (Figure 21) was not grouted because, as reported in the Fugro 
Cesco Pile Installation Report Brent Alpha platform [18], the steel stinger, a semi-flexible tube approximately 
60 m long connected to the lowest follower, was lost and could not be retrieved. The stinger is assumed to 
be resting on the top of the soil plug, but its exact location and depth could not be determined because the 
steel pile follower, a hollow steel tube 1.8 m in diameter and 59.5 m long, was also lost and remains on 
top the pile [18]. Several attempts were made during pile installation to retrieve the stinger but they were all 
unsuccessful. 
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Figure 21 Plan View of the Brent Alpha Footings Showing the Arrangement of the Piles. 

 

 
The piles were transported offshore separately from the jacket and so did not contribute to the “float-out” 
weight of the jacket. As they were being driven into the seabed, the soil inside the pile was dragged down 
below the level of the natural seabed by friction; the depth of this ‘soil plug’ varies from pile to pile due to 
variations in the characteristics of the soil. After being driven, the pile sleeve annuli were grouted to form a 
strong link between the piles and the jacket, and then more grout was pumped into the hollow piles to add 
mass to the jacket and increase ‘on-bottom’ stability. These ‘pile bore grout plugs’ are nominally 100 ft long 
(approximately 30 m), and extend from 5.6 m below the seabed (the average depth of the tops of the soil 
plugs) to about 25 m above the seabed (Figure 22 and Table 5). Crucially, the pile bore grout does not 
extend to the top of the pile (Figure 22). In a cross-section from the outside of a pile sleeve to the centre of 
the pile, there is the steel wall of the sleeve, a band of pile sleeve annulus grout, the steel wall of the piles 
and finally the pile bore grout (refer to Figure 30). 

We estimate that there is 3,392 tonnes of grout inside the piles (Table 6), and that together the piles (to 3 m 
below the seabed), pile bore grout and the pile sleeve annuli grout weigh 8,645 tonnes. This represents 
about 41% of the total 21,340 tonne mass of the footings (including the lower parts of conductors and 
casings). 
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Figure 22 Typical Arrangement of a Pile Bore Grout Plug. 

 

 
Table 5 Heights of Grout Plugs above and below the Seabed in Pontoon Leg Piles. 

Pile Number 
Average Depth below 

Seabed (m) 
Average Height above 

Seabed (m) 
Estimated Length of  

Grout Plug (m) 

A1-1 3.1 27.3 30.4 

A1-2 5.2 24.7 29.9 

A1-3 11.2 19.1 30.3 

A2-1 4.2 26.1 30.3 

A2-2 1.8 28.1 29.9 

A2-3 3.7 26.2 29.9 

A2-4 7.8 22.5 30.3 

A3-1 3.3 27.1 30.4 

A3-2 6.7 23.5 30.2 

A3-3 5.8 24.5 30.3 

A3-4 3.7 26.2 29.9 

B2-2 6.7 23.7 30.4 
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Table 6 Estimate of the Mass of Grout in the Pile Bore Grout Plugs. 

Feature Value 

Outside diameter of 72 inch pile 1.83 m 

Thickness of 1.875 inch pile steel wall 0.05 m 

Internal diameter of pile 1.73 m 

Internal cross-section area of pile 2.36 m2 

Length of assumed 100ft long plug 30.48 m 

Number of piles grouted (refer to Note) 23 

Total volume of pile bore grout 1,655 m3 

Assumed density of grout 2.05 tonnes/m3 

Estimated total mass of pile bore grout plugs 3,392 tonnes 

Note: Pile A1-4 was not grouted (refer to Section 6.13). 

6.14 Technically Feasible Options for the Footings 

There are two possible methods for severing the piles; they could be cut externally using a DWC deployed 
around the outside of the legs, or they could be cut internally by an abrasive water jet deployed inside the 
piles after the pile bore grout had been removed (Section 8.2 and Section 8.3). As part of the Welland 
Field Decommissioning Programme [19], Perenco successfully performed internal pile grout removal and 
pile-cutting on the smaller (800 mm internal diameter) foundation piles of the Welland South wellhead 
platform, which was located in a water depth of 37 m in the southern North Sea. 

Consequently, we have identified that there are three technically feasible options for decommissioning the 
Brent Alpha footings: 

1. Complete removal in several pieces by SSCV, after cutting the piles externally. 

2. Complete removal in several pieces by SSCV, after cutting the piles internally. 

3. Leave in place. 

The option to cut the piles internally is introduced here, for the assessment of options for the footings alone, 
because it has some potentially attractive features when considering options for the footings in the presence 
of the seabed drill cuttings pile (Section 11), and because it may be instructive and helpful to compare the 
three options in both scenarios. 
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7 TECHNICALLY FEASIBLE OPTIONS FOR THE BRENT ALPHA JACKET FOOTINGS 

7.1 Introduction 

This section describes the technically feasible options for the removal of the Brent Alpha jacket footings, 
which is a candidate for derogation under OSPAR 98/3 [2]. The CAs presented in this TD concentrate 
solely on the options for the footings, because the decision about the removal of the upper jacket has already 
been made and the results of the screening studies have shown that complete removal of the jacket in one 
piece, by any means, is not technically feasible. The plan to remove the upper jacket in one piece therefore 
does not foreclose any technically feasible way of removing the footings and, indeed, as described below, 
the removal of the upper jacket permits easier access to the footings and may improve the technical 
feasibility of some options. Figure 23 highlights some of the components and structures relating to the 
important technical and engineering challenges associated with any option to remove the Brent Alpha 
footings. 

Figure 23 Illustration of Important Technical Issues associated with the Brent Alpha Footings. 
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7.2 Description of Option 1 Complete Removal after External Pile-cutting 

7.2.1 Overview 

The lowest conductor guide frame would be cut out using mechanical shears, AWJ or DWC as appropriate, 
and removed. The lower parts of the conductors would then be removed. Around each leg in turn the 
seabed would be excavated to about 4 m depth, and a DWC used to cut the piles 3 m below the seabed. 
The weight of the disconnected leg would then be taken on the crane of the SSCV while the horizontal and 
vertical-diagonal bracings linking the leg to the footings were severed, by mechanical shears AWJ or DWC 
as appropriate. The detached leg section would be lifted by an SSCV, secured on the deck of a cargo 
barge and returned to shore for dismantling and recycling. This operation would be repeated for each of the 
legs, and the spoil from excavated pits would be used to back-fill the preceding pit to provide the required 
3 m burial of the steel piles (Figure 24). After all the footings sections had been removed and the last pit 
back-filled, the former site of the Brent Alpha jacket would be left clear of all platform components. It is likely 
that this programme of work would be performed from a large HLV or SSCV, possibly with the support of a 
DSV; both vessels could operate on DyP. In good weather, if all went according to plan, it would take 
approximately 9 months to cut and remove the Brent Alpha footings in this way. 

Figure 24 Overview of Footings Option 1 Complete Removal with External Pile-cutting. 

 

 

7.2.2 Removal of Conductors and Guide Frame 

The first part of this programme of work would be to cut and remove the remaining conductors  
(below EL-84.5 m) and the last guide frame at EL-109.7 m. This could be accomplished using  
a ROVSV with a suitable crane capacity and approximately 120 m2 deck space for the AWJ, DWC, 
guillotine shears and associated cutting spreads. It is unlikely that the individual lifts would be more than 
100 tonnes each, and it is expected that these operations would be completed in one month. In total, 
approximately 2,779 tonnes of steel conductors, casing and guide frame would be removed. 

The upper conductors would have been cut at EL-84.5 m and removed before the removal of the upper 
jacket removal. This would leave the 13 3/8 inch casing and 20 inch casing in place inside the conductor 
below the cut line. In such circumstances the 13 3/8 inch casing would have to be cut at about 4 m below 
the seabed and removed, to create access for the internal AWJ to cut the approximately 60 m long sections 
of 20 inch casing and 30 inch conductor at 3m below the seabed. It is noted that the annuli between the 
20 inch casings and 30 inch conductors might be grouted to some height above the seabed; together these 
60 m lengths of grouted conductor and casing would weigh approximately 80 tonnes each. Typically, the 
AWJ cutter would be deployed from an ROVSV capable of both cutting and lifting the casings and 
conductors, which would be loaded onto a cargo barge and taken to shore for recycling. 
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The lowest conductor guide frame, at EL -109.7 m, would be severed from the surrounding jacket members, 
probably using a combination of DWC, AWJ and mechanical shears, and lifted by crane onto a cargo 
barge. This process would be complicated by the presence of Talon connectors and repair clamps, and the 
bell-mouths and kick-off shoes on two of the conductors, which would prevent the guide frame from being 
lifted up and over the lower parts of the conductors. One solution would be to sever the remaining 
conductors just above the guide frame, remove these 25 m lengths, and then lift away the guide frame. 
This frame is itself a complex structure weighing approximately 105 tonnes, and specific grillage might  
have to be fitted to the cargo barge to receive it. 

The lower parts of the conductors could then be cut internally 3 m below the seabed using AWJ and lifted  
to the cargo barge using some type of internal gripper or ‘spear’ to permit them to be lifted from the bottom. 

7.2.3 Excavating the Access Pit 

The above operations would clear the way for the removal of the footings. In general terms, the programme 
of work would involve excavating a pit around each leg, deploying a DWC machine to cut each of the  
four piles in turn, and then severing the bracings linking that leg to the rest of the footings. While cutting the 
bracings, the weight of the leg would be taken by a crane. The leg sections would be lifted onto prepared 
grillage on a cargo barge and transported to an onshore site for dismantling and recycling. 

A pit would have to be excavated around each of the eight platform legs in turn to gain access for cutting 
the piles. We calculate that to provide the necessary level working area of about 7 m radius at the base 
of the pit around each of the legs (which vary in diameter from 1.8 m to 7.3 m), the pits would be 
approximately 4 m deep and 42 m diameter (Figure 26). Ignoring the historic cuttings pile for the moment, 
this would result in the excavation of approximately 25,176 m³ of natural seabed sediment. If the lower 
parts of the conductors had been cut internally by AWJ no excavation would be required around the 
conductors. Because of the dimensions and close grouping of the pits, however, the excavation of the pits  
for the legs would essentially entail the removal of a 4 m thick layer of seabed sediment from within the 
whole footprint of the footings. 

For the soil conditions found in the Brent Field, the established method of excavating this amount of seabed 

material would be to use a track-mounted subsea dredger, such as the ‘Scanmachine™’ , supported by an 

ROV-guided ‘Scandredge™’ for the more restrictive areas. These machines break up the seabed and dredge 
it by means of Venturi suction technology, using seawater. In this way, large volumes of seabed sediment 
can be excavated and moved to an adjacent location on the seabed (Figure 25). This equipment has been 
used successfully for about 10 years and equipment failures are now very rare. 

Depending on schedule and structural stability, it may be possible to excavate one leg and deposit the spoil 
from that excavation into a previous hole in order to re-establish a 3 m deep layer of seabed sediment over 
the tops of the cut steel piles. 

Figure 25 Using a Hydraulic Digger to Excavate a Pit for Cutting the Piles below the Seabed. 
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Figure 26 Size and Location of Seabed Pits for Cutting the Brent Alpha Jacket Piles. 

 

 

7.2.4 Cutting Steel Piles Externally 

Once the pit had been completed, the ROV-guided DWC would be deployed at the base of the pit and 
clamped onto the pile just below the proposed cut elevation. On completion of the cut, the diamond wire 
would be on the opposite side of the pile from the main body of the DWC. The ROV would therefore have 
to cut the wire to free the DWC, which would then be lifted to the surface, fitted with a new wire and 
redeployed on the next pile. Assuming there were no unplanned excursions, the whole cutting operation on 
one pile would take approximately 7 hours (0.5 hour deployment, 5 hour attach and cut, 0.5 hour recovery, 
1 hour remove and replace diamond wire). 

Both the dredging system and the DWC system could be deployed from the SSCV used to cut and lift the 
footings sections. Minimal deck space would be required for the operating and support facilities which, 
depending on the final configuration required, would normally comprise three or four 20 foot containers,  
an umbilical reel, power packs and a workshop. Although the two operations of excavation and cutting 
could be performed simultaneously, excavation around one leg would have to be completed before  
pile-cutting could begin, and these operations would also have to be co-ordinated with the cutting and lifting 
of the footings sections. 

7.2.5 Cutting and Removing the Sections of Footings 

Each of the eight legs and its associated sections of horizontal and vertical diagonal bracings would  
be lifted as single units. These would be removed in a phased programme of work (comprising sequences  
of excavation, pile-cutting, and lifting) that maintained the stability of the remaining structure on the seabed 
and safeguarded the equipment that was deployed to make the cuts. We do not envisage that divers would 
be needed during any of this work. If the piles were cut externally by DWC, it is assumed that the upper part 
of each pile – to be removed with the section of leg – would remain firmly fixed in the pile sleeve by the pile 
annulus grout, and would therefore not have to be pinned in place to prevent detachment during lifting. 

It is likely that, depending on their size and location, the bracings would be severed using one of three 
methods – DWC, AWJ or mechanical shears. The final choice of equipment, and the exact sequence 
in which the bracings would be cut, would be decided during any detailed FEED study, taking into 
consideration the type(s) of vessel available and the expected duration of the operations in relation to the 
available weather window. 
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This would result in the lifting of approximately 10 to14 sections of footings, with weights ranging from 
approximately 1,000 tonnes to 3,000 tonnes. Each section would be attached to the crane’s lifting wire 
using choked wire slings deployed by ROV, held in place by the geometry of the section and the stubs 
of bracings protruding from the legs (Figure 27). 

7.2.6 Transportation to Shore, Recycling and Disposal 

The severed sections would be positioned onto specially designed and prepared grillage on a cargo 
barge and sea-fastened for the tow to shore. In addition to the conductors and the 105 tonne guide frame, 
approximately 18,561 tonnes of material would be returned to shore, probably being skidded off the cargo 
barge onto a quayside. Marine growth would be removed and disposed of to landfill, anodes would be 
removed for recycling, steel would be cut into sections for transportation to a steel smelting and recycling 
facility, and concrete grout would be separated as far as practicable from the legs, piles and pile sleeves, 
and would probably be recycled as in-fill for construction projects. 

Figure 27 Lifting Sections of the Brent Alpha Footings. 

 

 

7.2.7 Final Condition of the Brent Alpha Site 

This description of the final condition of the Brent Alpha site ignores the presence of the seabed cuttings piles 
and associated embedded debris. 

Each pit would have been at least partially back-filled using the spoil from the next pit, and it is likely that 
they would be further filled by natural seabed sediments moved by the forces of seabed currents and, 
occasionally, storm waves. At the former site of the jacket, no part of the jacket would remain visible;  
the cut ends of the piles, conductors and casings would be approximately 3 m below the restored level  
of the natural seabed. An area with a radius of 500 m, centred on the former site of the footings, would 
have been swept to ensure that it was free of debris derived from offshore oil and gas production activity, 
which might pose a snagging risk to bottom-towed fishing gear. 
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7.3 Description of Option 2 Complete Removal after Internal Pile-cutting 

7.3.1 Overview 

The lowest conductor guide frame, at EL-109.7 m, would be cut out using mechanical shears, AWJ or 
DWC, and removed. The lower parts of the conductors would then be removed. The grout inside each pile 
would be removed by High Pressure Water Jetting (HPWJ) or by drilling, and an AWJ would be deployed 
inside the piles to cut them 3 m below the seabed (Figure 28). The weight of the disconnected leg would be 
taken on the crane of the SSCV while the horizontal and vertical-diagonal bracings linking the leg to the 
footings were severed, by mechanical shears, AWJ or DWC. The detached leg section would be lifted by 
the SSCV, secured on the deck of a cargo barge and returned to shore for dismantling and recycling. The 
former site of the Brent Alpha jacket would be left clear of all platform components.  
In good weather, if all went according to plan, the Brent Alpha footings could be removed in approximately 
3 months if HPWJ were used for grout removal or 4 months if the grout were removed by drilling. 

Figure 28 Overview of Footings Option 2 Complete Removal with Internal Pile-cutting. 

 

 

7.3.2 Removal of Conductors and Guide Frame 

The conductors and guide frame would be removed in the same way as for Option 1 (Section 7.2.2). 

7.3.3 Removal of Pile-bore Grout 

To cut each pile internally, most of the grout plug would have to be removed so that the internal cutting 
system could be inserted far enough to cut the pile at a depth of 3 m below the seabed (Figure 22). 

Two leading contractors have expressed confidence that grout-removal tools suitable for deployment  
on the Brent Alpha footings could be developed. One contractor’s system is based on their existing tool  
for removing soil plugs by drilling/milling; this has been successfully used to remove grout from within  
similar-sized piles. The drill string is similar to conventional drilling and is driven from the surface. The surface 
vessel would probably be equipped with a moon pool through which the drilling operations could be 
performed, although over-the-side operations can be accommodated. It is estimated that it would take 
approximately 48 hours to drill out each pile, so the programme for all the Brent Alpha piles would take 
about 69 days. 
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The other contractor’s system is based on their HPWJ technology, which has been used to remove grout  
from smaller piles. The HPWJ system would be operated from the surface support vessel by means of an 
umbilical. It is estimated that grout could be removed at the rate of approximately 5 m3/hr, so the 
programme for all the Brent Alpha piles would take about 28 days. 

It should be noted, however, that in both cases grout removal would not be a single continuous operation. 
The legs would be severed and then removed from the seabed in sequence. 

As described in Section 8.3.2, it is possible that the grout in the annulus between the pile and the sleeve 
grout would fail as a result of the mechanical disturbance caused by either of these methods for the removal 
of the pile grout. This would loosen the piles and they might have to be pinned in place before the sections 
of footings are lifted from the seabed. 

7.3.4 Cutting Steel Piles Internally 

A bespoke AWJ cutting system would be lowered to the specified elevation inside the pile and stabilised 
in the centre. Once the cut had been completed the tool would be recovered and prepared for the next pile. 
It is estimated that it would take approximately 12 hours to complete this sequence of operations on each 
pile. Further detailed technical aspects of removing the grout by drilling or milling, and cutting the pile by 
AWJ, are discussed in Section 8.3. 

7.3.5 Cutting and Removing the Sections of Footings 

The method for cutting the footings into sections and lifting them to the surface would be the same as that 
described for removal by external cutting (Section 7.2.5). In total, approximately 10 to 14 sections would 
be lifted. 

7.3.6 Transportation to Shore, Recycling and Disposal 

Removing the pile bore grout (3,392 tonnes) would reduce the total mass of footings returned to shore 
(excluding the lower conductors and casings) to an estimated 15,169 tonnes. The method for transporting, 
dismantling and recycling the sections of footings would be the same as that described for removal by 
external cutting (Section 7.2.6). 

7.3.7 Final Condition of the Brent Alpha Site 

The final condition of the Brent Alpha site would be very similar to that described for removal by external 
cutting (Section 7.2.7). Instead of an area of partially disturbed back-filled seabed at the former location 
of each leg, it is likely that there would be a small depression marking the base of each leg, and small 
indentations where the approximately 3 m long buried parts of the cut piles and the cut conductors had been 
extracted from the sediment as the sections of footings were lifted clear of the seabed. If HPWJ were used to 
remove the grout, we estimate that 3,392 tonnes of pile bore grout would have been deposited onto the 
seabed around the legs. If the pile-bore grout had been drilled out, most of the grout would have been 
returned to the surface. An area with a radius of 500 m, centred on the former site of the footings, would 
have been swept to ensure that it was free of debris derived from offshore oil and gas production activity, 
which might pose a snagging risk to bottom-towed fishing gear. 

7.4 Description of Option 3 Leave in Place 

7.4.1 Final Condition of the Brent Alpha Site 

After the removal of the upper jacket by SLV (Section 13.5), the footings would be left in place. The lower 
parts of the conductors would be left in place secured within the conductor guide frame at EL -109.7 m. 
The 20 inch and 13 3/8 inch casings would remain inside the conductors, with some or all of the annuli 
filled with grout (Figure 29). The footings would corrode and progressively collapse over a period of 
100-500 years. 
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Figure 29 Overview of Footings Option 3 Leave in Place. 

 

 
An area with a radius of 500 m, centred on the footings, would have been swept to ensure that it was free 
of debris derived from offshore oil and gas production activity, which might pose a snagging risk to bottom-
towed fishing gear. After the debris sweep around the site, which may be conducted as a ‘campaign’ when 
the whole approved Brent decommissioning programme of work has been completed, no further activities 
would take place on or around the footings. 

7.4.2 Long-term Fate of Footings 

The steel in the members, legs and piles of the footings varies in thickness from 17.4 mm to 47.6 mm.  
Once the remaining anode material had wasted away (in approximately 20 years), general (free) corrosion 
would begin on all these components. Some degree of double-sided corrosion (simultaneous corrosion 
activity on the external face and on the internal face) would be expected throughout the footings, because 
legs and members would now be open to the sea through the cut ends of the legs and bracings. The onset 
and rate of corrosion will vary considerably, however, depending on the location of the component and the 
degree to which it is exposed to fully oxygenated seawater. Our Degradation and longevity study [20] 
indicated that thinner, lighter bracings might be expected to fail after approximately 25 years, but the 
grouted and piled lower sections of the main legs might last for up to 500 years. Eventually all the members 
and legs, and even the piles (with or without the pile bore grout plugs), would weaken to such an extent that 
they would collapse onto the seabed (probably mostly within the existing perimeter of the footings due to 
their inclination and geometry). On the seabed, they would eventually corrode completely, leaving corrosion 
products which would become mixed with natural seabed sediments and the remains of the cuttings pile. The 
longevity and degradation of the footings is described more fully in Section 8.4. 

7.5 Review of Options for Brent Alpha Footings 

Table 7 lists the different operations and end-points that apply to the three short-listed options for the 
Brent Alpha footings. Some are common to each option, and some vary only in degree or magnitude. 
As described in Section 6.11, all three options have a common starting point; the topsides will have 
been removed, and the upper jacket and conductors will have been removed down to -84.5 m LAT. 
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Table 7 Overview of the Different Aspects of the Three Short-listed Options for the Footings  
of the Brent Alpha Jacket. 

Aspect of the Option 

Complete Removal 
3. Leave in 

Place 1. External 
Pile-cutting 

2. Internal  
Pile-cutting 

Operations 

Use of DSV/Multi-Support Vessel (MSV) Y Y N 

Use of SSCV on DyP Y Y N 

Cutting and removal of lower sections of conductors Y Y N 

Excavation & backfill of 42 m diameter pits in seabed Y N N 

Cutting of piles externally by DWC Y N N 

Removal of pile bore grout N Y N 

Cutting piles internally using AWJ cutting machine N Y N 

Deployment of DWC/AWJ cutting machine Y Y N 

Attachment of lifting strops Y Y N 

Heavy lifting operations offshore Y Y N 

Transportation to shore Y Y N 

Back-loading at dismantling site Y Y N 

Debris sweep at Brent Alpha offshore site Y Y Y 

Dismantling by ‘hot’ and ‘cold’ cutting techniques Y Y N 

Recycling of steel Y Y N 

Recycling of grout Y Y N 

Recycling of aluminium/zinc from anodes Y Y N 

Legacy or end-points 

Clear seabed at former site of Brent Alpha Y Y N 

Recycled materials available for further use Y Y N 

Footings left in place N N Y 

Conductors and casings left in place N N Y 

Long-term degradation and collapse of footings N N Y 

Key 

 Aspects that are common to all three options 

 Aspects that are common to both of the ‘complete removal’ options 

 Aspects common to the ‘leave in place option’ and one of the ‘complete removal’ options 

 Aspects unique to the ‘leave in place’ option 
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8 SUMMARY OF TECHNICAL STUDIES 

8.1 Introduction 

We completed several generic or structure-specific studies to inform the CA, and these are summarised in the 
following sections. 

8.2 Cutting the Piles Externally 

8.2.1 Creating Access around the Legs 

As summarised in Section 6.14, the piles could be cut externally using existing DWC machines. Because of 
the arrangement and spacing of the external piles on the Row B and Row AB legs, and the diameter of the 
Row A pontoon legs, the piles would have to be cut individually in four separate deployments of the DWC 
around each leg. In order to achieve a cut at 3 m below the seabed, the DWC machine would have to be 
positioned at the bottom of a 4 m deep pit excavated around the leg, and to provide sufficient space for 
manoeuvring the DWC the bottom of each pit would have to be a flat surface approximately 7 m wide  
from the side of the piles. 

The angle of repose of the soil at Brent Alpha has conservatively been assumed to be 20° [14] [15].  
On this assumption, and given the constraints and requirements mentioned above, we have calculated that 
the pits around each leg would have to be approximately 42 m in diameter (Figure 30, which shows only 
two of the four piles on the leg). Since the footprint of the Brent Alpha jacket is approximately 77 m by 75 m, 
the gap between the two lines of 42 m diameter pits (on Row A and Row B) would be about 30 m  
(refer to Figure 26). We estimate that 3,147 m3 of clean seabed sediment would have to be excavated 
around each leg, giving a total of 25,176 m3 of material to be excavated. 

Figure 30 Cross-section through a Typical Pit Excavated around Each Leg. 

 

 
There are several existing tools and systems (for example the ‘Scanmachine™’ and the ‘Scandredge™’) that 
could be used to excavate the pits and move material either onto the adjacent seabed or to a surface vessel. 
The pits around each leg would be excavated in turn and the excavated soil would be used to backfill the 
previous pit. 
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8.2.2 Cutting the Piles 

A DWC machine would be deployed onto each pile by an ROV or a seabed crawler (as shown in  
Figure 25). Existing DWC machines are capable of cutting though a 1.8 m diameter pile with a wall 
thickness of 48 mm and a central core of grout some 1.7 m in diameter. It is possible that the piles could be 
cut in a castellated way to try to ensure that the upper pile did not slip off the cut section, but it is currently 
impractical to determine if any of the piles have stored energy that would cause them to spring out of place 
once cut; it is possible that one or more of the piles would move, taking less weight and imposing more 
forces on the remaining piles. 

The plugs of the 23 grouted piles do not contain any internal streel reinforcing, but the presence of the 
stinger in pile A1-4 and any associated debris would complicate the internal cutting of the pile by AWJ 
(Section 8.3.6). After removal of the upper jacket, access to the top of the pile might facilitate the removal  
of the stinger which, along with other loose material, would have to be removed before the removal  
of pile-bore grout could begin. It is also noted that the pile follower straddles the proposed jacket cut line  
at -84.5 m LAT, and its presence will have to be taken into account when planning the cutting and lifting  
of the upper jacket. 

8.3 Cutting the Piles Internally 

8.3.1 Introduction 

Internal cutting by AWJ after pile grout removal is not a common procedure, and it has never been 
performed on piles as large as those on Brent Alpha or in such deep water. This section describes in general 
terms the equipment and procedures that would have to be employed to perform internal pile-cutting. 

8.3.2 Grout Removal by Drilling or Milling 

In their 2007 removals study [14], Heerema Marine Contractors examined methods of removing grout and 
other obstacles from the inside of the piles. The drilling method is similar to conventional well drilling in hard 
clay or rock, and is performed using a drill string consisting of drill pipe and a Bottom-hole Assembly (BHA). 
The BHA provides weight and stabilises the drill bit which is attached to the tip of the BHA. The drill bit 
(Figure 31) is rotated in the conventional way and is provided with roller cutters which grind away the rock 
or grout.  
Because the piles on Brent Alpha are inclined in line with the legs, the drill rig would have to be inclined in 
order to access the pile through the pile guides (Figure 32). 

Figure 31 Example of Down-hole Drilling Bits. 
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Figure 32 Pile Top Drill Rig for Battered Piles (Source: Seacore) 

 
 
Milling would be used if drilling were not possible owing to the presence of steel debris within the grout. 
The milling operation is similar to drilling but uses a mill bit with tungsten carbide tipped inserts. 

There is a concern that drilling or milling the grout could vibrate the pile within the sleeve, and break the 
grout bond between the outside of the pile and the inside of the pile sleeve. This would loosen the pile, and 
allow it to fall onto the seabed as the section of footings was being lifted or to jam partially out of the sleeve, 
in such a way as to make it difficult to load the footings onto the cargo barge. Existing pinning techniques 
could, however, be used to secure the piles in place (Figure 33). Depending on the space and access 
available, pins could be inserted through holes drilled at the top of each pile (above the top of the pile 
sleeve), or through the pile sleeve and into the pile. Any pinning operation would have to be performed after 
the removal of the pile bore grout and internal cutting, because the pin(s) would restrict or prevent access for 
this equipment. 

Figure 33 Example of Single and Multiple Pin Arrangements for Securing the Piles. 

 
 

8.3.3 Grout Removal by High Pressure Water Jetting 

For a number of years, HPWJ has been used with great success to remove cement and concrete coatings 
from subsea pipelines, and at least one contractor has developed a tooling system to remove soil plugs from 
piles (Figure 34). It is believed that these two technologies could be combined, to provide a grout removal 
tool that could be deployed into the pile from a support vessel and use a HPWJ to break up the grout. 
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8.3.4 Grout Removal – General Considerations 

Both the drilling/milling system and the HPWJ tool system would have to be deployed from a stable work 
platform, which would likely be an SSCV or drill ship for the drilling/milling operation or a large ROVSV for 
the HPWJ. The drilling/milling system would be driven from the surface but the HPWJ could be a subsea 
operation. 

The planned removal of the upper jacket to -84.5 m LAT would greatly facilitate the deployment of such  
a system onto the tops of the piles, which appear to be clear of grout and would provide a physical structure 
for engaging and guiding the tools. The consequent reduction in costs is reflected in the total estimated cost 
of this option, which is presented in Section 10.4.4. 

The grout removed using a HPWJ would be ejected at the top of the pile stick-up (at depths varying between 
90.2 m and 100.2 m) and would be dispersed into the water column before settling on the adjacent 
seabed. For grout removal by drilling, an estimated 3,392 tonnes of solids (in a slurry) would  
be recovered to the surface vessel and taken to shore for treatment and disposal. 

8.3.5 Grout Removal Conclusions 

Removing the grout by HPWJ might be easier and faster than drilling, but if serious problems were 
encountered (for example with the condition of the pile or the presence of solid obstructions) the alternative 
would be to perform a drilling operation. Consequently, for the purposes of conducting the CA, we have 
selected drilling as the method that would be used for removing grout from the pile bores. 

8.3.6 Cutting the Piles 

Once the grout plug had been removed, an internal AWJ cutter would be deployed inside the pile to cut 
through the steel wall of the pile. Clearly, the stability of the jacket footings would have to be understood 
when determining the sequence of cutting the piles; the Brent Alpha jacket has minimal mud mats9 and  
no mudline bracing (refer to Figure 23). The removal of the upper jacket will, however, reduce the weight  
on the piles and the turning moment due to wave and current action, and thus the on-bottom stability of the 
footings would be greater than that of the whole jacket after topside removal. If the leg sections were 
removed in sequence, it is very likely that with careful planning the remaining footings (comprising the 
untouched legs, intact piles and cut bracings) would stay stable and secure on the seabed. 

Figure 34 Soil Plug Removal Tool (Source: Proserv). 

 
                                                
9 Mud mats are horizontal steel structures fitted to the bases of legs to spread the load of a jacket onto a 
larger area of seabed. 



 BRENT ALPHA JACKET DECOMMISSIONING 
 TECHNICAL DOCUMENT 
 

Page | 58 

8.4 Longevity and Degradation of Footings 

We undertook a specific internal study to estimate the longevity of any footings that might be left in place 
[20]. The study identified and attempted to quantify the physical and chemical processes that would begin  
to degrade the footings after completion of any partial removal programme, and thus to determine how long 
the footings might remain in existence. 

Once the remaining mass of sacrificial anodes has completely wasted, free corrosion will begin on the 
external faces of the legs and members. In the well-oxygenated but relatively cool waters of the northern 
North Sea, a single-sided corrosion rate of between 0.1 mm per year and 0.3 mm per year might be 
experienced in the depth range 84 m to 140 m. The weight-loading and hydrodynamic stresses on the 
footings would be reduced after removal of the topsides and upper jacket, and it is estimated that at least 
50% of the wall thickness of a member would have to be corroded away before the member is likely to fail 
under normal metocean conditions. Later, as the steel walls of legs and members are increasingly pierced  
by localised through-wall corrosion, which would allow oxygenated seawater to flush parts of the interior  
of legs and members, the inside face will also begin to corrode. 

Table 8 shows our assessments of the longevity of different parts of the Brent Alpha footings, and also 
indicates the components that would be critical for initiating or promoting the onset of the progressive 
collapse of the footings. We have assumed that the remaining masses of anodes will be completely 
wasted in the next 20 years and that cathodic protection will then cease. 

Lighter members and appurtenances may be expected to fail and begin to fall from the structure after 
approximately 30-40 years. The main legs, nodes and pontoon legs would last much longer, even after 
the loss of the structural support provided by the light members, and it is estimated that it might take up to 
250 years before the main legs begin to collapse. In particular, the presence of the pile bore grout and  
the pile sleeve annuli grout is expected to increase the longevity of the internal piles in the pontoon legs. 
These internal piles may only start to corrode when the pontoon legs themselves had become extensively 
perforated due to corrosion and the pile sleeve annulus grout had then begun to degrade and fail 
significantly, such that oxygenated seawater reached the outside of the piles. Finally, after approximately 
250 years, we predict that only the hollow steel piles (wall thickness 48 mm) and the bases of the large 
diameter pontoon legs containing the internal piles and grout will be left standing upright on the seabed.  
All other material will have fallen onto the seabed and the cuttings pile, and will be present as a mass of 
corroded steel and broken grout. Depending on the stabilising effects of the grout, parts of the foundation 
piles may remain protruding from the seabed for more than 500 years [20]. 

Table 8 Estimated Longevity of the Different Components of the Brent Alpha Jacket and their Importance 
for Progressive Collapse. 

Type of Component Longevity (Years)(1) Critical for Collapse 

Plan bracing, flooded 29 to 87 No 

Plan bracing, sealed 58 to 174 No 

Diagonal bracing, flooded 42 to 127 No 

Diagonal bracing, sealed 85 to 252 No 

Pontoon legs, Row A 37 to 111 Possibly 

Legs, Row AB 53 to 159 No 

Main legs, Row B 64 to 191 Possibly 

Pile sleeves Frame A and B, 15.9 mm thick steel 53 to 159 No 

Pile sleeves Frame A and B, 25.4 mm thick steel 85 to 254 Yes 

Foundation piles(2) 79 to 476 Yes 

Notes: 1. Depending on whether the corrosion rate is 0.1 mm/yr or 0.3 mm/yr. 

 2. Depending both on whether the corrosion rate is 0.1 mm/yr or 0.3 mm/yr, and also 
whether corrosion rate in the grouted pile is single-sided or double-sided. 
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8.5 Safety Risk 

8.5.1 Quantitative Assessment of Safety Risk 

In our CAs, we have assessed the relative safety risk of the options by calculating the Potential Loss of Life 
(PLL) for three groups of people – offshore personnel, onshore personnel and other users of the sea – who 
might be exposed to risk as a result of carrying out a decommissioning operation or as a result of the final 
end-point or condition of the facility or site on completion of decommissioning. The PLL for project personnel 
was derived by multiplying published values for the Fatal Accident Rate (FAR) for personnel in the exploration 
and production (E&P) industry by the estimated total man-hours of exposure The PLL for other users of the sea 
was calculated as described in Section 8.5.2. In the case of the Brent Alpha footings the ‘other users of the 
sea’ who might be at risk are fishermen in vessels towing fishing gear that may snag on the underwater 
remains; the footings would not pose a safety risk to persons on any other type of surface vessel. 

PLL is one of the prime outputs of a Quantitative Risk Assessment (QRA). It provides a measure of cumulative 
risk which is directly dependent on the number of people exposed to the risk, and the duration of the activity. 
In this context it therefore provides a simple measure of the relative safety risk between project personnel  
who may be engaged in operations to complete an option, and third parties who may be exposed to the 
long-term risk from the planned end-point of the option. PLLs therefore can be, and are, used in the overall 
decision-making process (such as in a CA), along with considerations of the environmental impacts, costs 
and other criteria. 

There are absolute values of risk tolerability used by authorities such as the HSE. Risks with a PLL between 1 x 
10-1 and 1 x 10-3 are considered intolerable and risks with a PLL between 1 x 10-3 and 1 x 10-6 are in the 
region where it has to be shown that the risks are tolerable and are as As Low As Reasonably Practicable 
(ALARP). Within a decision-making process such as a CA, however, it should be stressed that PLL figures 
should not be used as an absolute measure of risk, because the total PLLs here represent the cumulative 
predicted risk for different groups of people and activities, and there is no analysis of the options to 
determine the effects of any risk-reduction measures that would or could be applied. Such detailed analysis 
occurs once an option has been selected, and it is at this point that the specific PLLs for a given activity could 
be compared with  
the HSE thresholds above. 

8.5.2 Assessment of Safety Risk to other Users of the Sea 

If the footings were left in place they would present a long-term snagging risk for commercial fishermen 
working in and around the Brent Field. We commissioned the specialist consultants Anatec to undertake  
a detailed assessment of the likelihood that fishing gear might snag on the footings or their remains, and that 
such snagging incidents might result in the injury or death of members of the crew. The results were presented 
in the report Assessment of safety risk to fishermen from derogated footings of the Brent Alpha steel jacket 
[21]. The risk analysis used 10 years’ of incident data from the Marine Accident Investigation Branch 
(MAIB), and an analysis of fishing activity in the Brent area which was informed in part by the results of the 
study Assessment of the socio-economic effects on commercial fisheries by MacKay Consultants [22]. It also 
used the results of our own study on the possible longevity and degradation of the footings [20]. 

The objectives of the safety risk analysis were to assess: 

 The level and pattern of fishing vessel activity in the Brent Field using Automatic Identification System 
(AIS) data. 

 The likelihood of a fishing vessel hooking onto a part of the footings. 

 The risk to fishermen if the 500 m safety zone were removed. 

 The long-term risk to fishermen from interactions between fishing gear and the footings, using 
the information from the degradation study. This assessment took into consideration the potential 
increase in risk to fishermen from partially detached members and weakened leg walls that would 
not be able to resist the impact of bottom-towed trawling gear. 
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8.5.3 Limitations and Assumptions 

The Anatec study was undertaken on the basis of the following clearly stated assumptions; some of these 
were believed to be ‘conservative’, with the result that the final values for the potential safety risk to fishermen 
would tend to overestimate the risk. 

 It was assumed that fishing techniques or methods would not change in the future, and therefore 
that the frequencies of interactions would remain constant. Fishing practices and levels of activity 
have, of course, changed in the past. 

 The study assumed that over the coming decades there would be no advances in fishing gear or 
safety technology, or changes in the number of persons on board a vessel. Again, it is unlikely that 
there would be no improvements in technology or a commensurate (albeit small) reduction in crew 
numbers. 

 The study did not take any account of possible improvements in marine navigation or navigational 
aids over the long period of time during which the footings would slowly degrade and then 
collapse. 

 The study took no account of the mitigation that would be provided if the 500 m safety zone 
remained in place around the submerged footings10, or if the footings were incorporated into 
FishSAFE or some similar electronic warning system. 

The present annual PLL for fishermen was estimated on the basis of present-day levels of fishing activity and 
the most recent data on interactions from the MAIB. The total PLL for fishermen over the predicted lifetime of 
the footings was then estimated by multiplying the annual PLL by the longevity of the footings. This magnified 
the conservatisms in the annual risk estimate. When the inherent conservatism within the model and the 
various assumptions made within the study are considered together, the calculated PLL values can perhaps be 
viewed as highly conservative. Anatec conducted a sensitivity analysis by changing some of the assumptions 
and inputs values, and concluded that if we have been overly pessimistic in some of our assumptions, the 
estimated PLL will be unrealistically high. Since we have erred on the side of caution in our assumptions, 
the estimated PLLs in the Anatec report are probably too high. 

8.5.4 Summary of Findings 

Anatec found that safety risks changed over time as a result of changes in the height of the footings above 
the seabed and changes in the areal extent (footprint) of the collapsing footings on the seabed. Certain 
assumptions about the changes in both these parameters had to be made, and Anatec undertook their study 
on the basis that footings degradation, and hence snagging risk, might change as follows: 

 Stage 1 Initial degradation: For the first 30 years, the footings remain at their original cut height  
of approximately 60 m above the seabed. 

 Stage 2 Minor degradation: For the next 20 years, the height of the footings decreases linearly from 
100% to 90% of the initial height, from 60 m to 54 m above the seabed. 

 Stage 3 Moderate degradation: For the next 150 years, the height of the footings decreases 
linearly from 90% to 10% of the initial height, from 54 m to 6 m above the seabed. 

 Stage 4 Major degradation: For the next 300 years, the height of the footings decreases linearly 
from 10% to 0% of the initial height, from 6 m above the seabed to the seabed. 

 Stage 5 Total degradation: After this total period of 500 years, the footings have completely 
degraded and no longer pose any snagging risk to pelagic fishing vessels. 

  

                                                
10 This is intended to be a conservative assumption. If the footings were to be left in place, it would be our 
intention to apply for a continuation of the existing 500 m safety zone around them. 
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Anatec determined that the snagging risk may arise from the interactions of different types of pelagic and 
demersal11 fishing gear, and that the risks were different for different types of gear. 

Table 9 shows the estimated total PLL for each phase of degradation for each type of gear, the total PLL for 
each phase, the average annual PLL for each phase, and the total PLL and average annual PLL for the whole 
period of degradation. As noted above with respect to the calculation of PLLs, the results in Table 9 must only 
be used in a comparative assessment way to rank the relative risks of the two options for the footings. 

The total estimated PLL for fishermen for the predicted 500 year lifespan of the footings is 5.88 x 10 -2,  
which equates to an average annual PLL from all gears of 1.18 x 10-4. The average annual PLLs for any type 
of gear in any degradation phase range from 1.45 x 10-4 (for demersal trawling in Phase 3) to 8.33 x 10-8 
(for pelagic trawling in Phase 3). The majority of risk to fishermen (88%) is associated with demersal trawling, 
as a result of (i) the relatively high level of trawling activity in the area and, (ii) the increase in risk as the 
footings degrade and cover a slightly larger part of the local seabed. The risk for pelagic trawlers decreases 
over time as the footings degrade and decrease in height. 

Table 9 PLL for Types of Fishing Gear during Different Phases of the Degradation  
of the Brent Alpha Footings. 

Fishing Gear  
Type 

Phase of Degradation and Duration (Years) 
Lifetime of 
Footings Phase 1 

0 to 30 
Phase 2  
30 to 50 

Phase 3  
50 to 200 

Phase 4  
200 to 500 

Demersal trawler 3.14E-03 2.30E-03 2.17E-02 2.43E-02 5.18E-02 

Annual average 1.05E-04 1.15E-04 1.45E-04 8.10E-05 1.04E-04 

Pelagic trawler 7.81E-05 3.27E-05 1.25E-05 1.20E-03 1.32E-04 

Annual average 2.60E-06 1.64E-06 8.33E-08 4.00E-06 2.64E-07 

Pair trawler 3.45E-04 2.33E-04 2.20E-03 2.46E-03 5.24E-03 

Annual average 1.15E-05 1.17E-05 1.47E-05 8.20E-06 1.05E-05 

Purse seiner 1.42E-04 9.44E-05 7.08E-04 7.10E-04 1.65E-03 

Annual average 4.73E-06 4.72E-06 4.72E-06 2.37E-06 3.30E-06 

All gears 3.71E-03 2.66E-03 2.46E-02 2.87E-02 5.88E-02 

Annual average 1.24E-04 1.33E-04 1.64E-04 9.57E-05 1.18E-04 
 

8.6 Effects on Commercial Fisheries 

Mackay Consultants undertook a specific study of the socio-economic effects of decommissioning on 
commercial fisheries in ICES12 rectangle 51F1, the sea area where the Brent Field is located [22]. They 
examined published data on landing weights and landings values over the decade from 2000 to 2009, 
and made an assessment of the absolute value and relative importance of the Brent area in terms of 
demersal, pelagic and shellfish landings. 

In ICES rectangle 51F1, fishing effort is dominated by bottom trawling with demersal trawls and pair trawls, 
and the catch is mainly haddock, cod, saithe and monkfish. Over the period 2006 to 2009, the average 
fishing effort was 220 days per year, which is regarded as ‘moderate’ in comparison to other areas of the 
North Sea. In terms of fisheries value, however, pelagic landings are by far the more valuable. In the 
decade from 2000 to 2009, the total value of pelagic landings was £54.4 million, which accounted for 
approximately 80% of the total value of all landings (£67.7 million) in this period from 51F1. The pelagic 
catch quota is usually taken over just a few weeks of effort. 

                                                
11 In pelagic fishing the nets are deployed in the water column and in normal operation would not come into 
contact with the sea bed. Demersal fishing uses trawls deployed on or near the seabed. 
12 ICES, International Council for the Exploration of the Seas 
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To update these estimates, Mackay Consultants also examined the catch record for ICES rectangle 51F1 for 
the four year period 2010 to 2013. This confirmed the disappearance of mackerel catches from the Brent 
area. The catch of the five key demersal species (cod, haddock, saithe, monkfish and whiting) has  
also declined. although an important fishery for demersal species continues to take place. Given the  
historical importance of the mackerel catch (86% by weight and 80% by value from 2000 to 2009) the 
disappearance of this fishery from 51F1 has substantially reduced the current importance of fisheries,  
and thus future projections of fisheries, in the Brent area. 

Mackay Consultants acknowledged that it was not possible to forecast the long-term value or significance of 
the area to fisheries; the value of landings from the Brent area may change as a result of changes in several 
factors including fishing effort, the numbers of vessels involved, technological improvements, and regulations. 
Nevertheless, Mackay Consultants provided two estimates of the possible value of future landings. In the 
lower estimate, they assumed that the historic level and value of the mackerel catch would be restored and 
that the current market value of the demersal catch would remain unchanged; this valued the total annual 
catch at £6,795,750. In the higher estimate, Mackay Consultants noted the 65% increase in the Western 
mackerel quota and signs that the North Sea demersal stocks may be about to recover. On this basis, they 
estimated that the future annual mackerel catch from 51F1 could be of the order 33,816 tonnes with a value 
of £25,362,000, and that the catch of demersal species could be 6,040 tonnes with a value of 
£9,060,000, making an estimated total annul catch value for 51F1 of £34,422,000. It is this higher 
estimate that we have used to calculate the possible value of future fisheries from areas of 51F1 that may or 
may not become available for fishing after the decommissioning of Brent installations and pipelines. 

ICES rectangles are areas delineated by 1° of longitude and 0.5° of latitude, and at the latitude of the 
Brent Field they have an area of 3,090 km². Each of the four Brent platforms has a safety zone of 500 m 
radius covering an area of 0.79km2 centred on the platform. In the Brent Field, therefore, approximately 
3.2 km² of seabed is not available to fishermen, and this represents approximately 0.1% of the whole of this 
ICES rectangle. 

If the Brent Alpha footings were completely removed and the 500 m radius safety zone ceased to exist,  
an additional area of seabed (0.025% of the ICES rectangle) would theoretically be available for demersal 
fishing. The removal of the footings might also result in changes to fishing patterns around the former site of 
the footings, but it is likely that these would be small and affected more strongly by the final disposition of 
any pipelines left  
on the seabed [5]. This additional 0.025% of seabed for fishing might result in a similar percentage increase 
in the value of demersal landings. If, as described above, the value of demersal landings from 51F1 in the 
future is taken to be £9,060,000 per year, this would be equivalent to an increase of approximately 
£2,304 each year. Fishing effort and, ultimately, the value of landings are however controlled not by access 
to grounds but by other fisheries management measures such as Total Allowable Catch (TAC), mesh size and  
days at sea. In summary, the assessment by Mackay Consultants indicates that the presence or absence  
of the Brent platforms and their safety zones would not have a significant effect on the economics of the 
fisheries in this area. 

Although in theory the complete removal of the Brent Alpha footings might confer some very small benefit  
to commercial fisheries, the assessment by Mackay Consultants did not take into account the implications  
of the continued presence of the historic cuttings pile, which would then be fully exposed on the seabed.  
An exposed historic cuttings pile might be avoided by demersal trawlers, such that in effect fishermen did not 
gain access to any additional seabed as a result of the removal of the footings themselves. Using pro rata 
estimates, it is clear that the presence of the Brent Alpha footings, or their removal, would have very little 
effect on the commercial viability of fishing operations in ICES rectangle 51F1. The differences between the 
options in the estimates of financial effect are very small. 
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8.7 Effects on Employment 

All the expenditure in offshore and onshore activities associated with any of the decommissioning options  
for Brent facilities will provide some level of economic benefit. Some benefits will be ‘direct’ through 
supporting or creating employment on decommissioning activities, and some will be ‘indirect’ or ‘induced’ 
through the demand this creates for other jobs or services. 

We engaged Mackay Consultants to complete a study Assessment of the potential economic and 
employment implications of decommissioning options for Brent Field facilities [23] using programme 
schedules, estimates of the equipment, resources and personnel that would be required, and our best 
estimates of likely costs. Their results were expressed in absolute terms and in relation to the forecast total 
decommissioning expenditure in the UK. 

Estimates of employment typically use a factor or factors which relate the numbers of jobs created  
or supported to the cost of the project. For example, for the onshore industry in general every £100,000 of 
project cost could be expected to create an additional 2 man-years of employment. In major offshore 
projects, however, this metric is not accurate because their costs are very heavily skewed by the costs of 
chartering large vessels and hiring expensive items of equipment (for example, it costs approximately 
£250,000 a day to charter an SSCV and £156,000 a day to charter a DSV13). The chartering of such 
vessels or the hiring of large  
or specialist equipment does not of itself create or support many jobs. For the Brent project therefore,  
a metric of £251,000 for each man-year of employment was applied to those parts of the total cost which 
were attributable to the hire of vessels or equipment. 

The economic assessment was undertaken for the decommissioning of the whole of the Brent Field, which  
is a programme of work, comprising several campaigns of offshore and onshore activity, that might last 8-10 
years. The economic study provided data from which we calculated that for the decommissioning of the 
Brent Alpha footings, Options 1 and 2 would each support about 230 man-years of work, and Option 3 
would support about 14 man-years. Many of the additional jobs in Options 1 and 2 would, however, be on 
vessels offshore which, like the additional jobs onshore for dismantling and recycling,  
would be short-lived, temporary jobs rather than permanent employment. In all three options, the employment 
associated with decommissioning the footings is very small (6%, 6% and 0.4% respectively) in comparison 
with the approximately 3,800 man-years of employment in the whole programme to Plug and Abandon 
(P&A) the Brent wells. Consequently, we have concluded that the sub-criterion ‘employment’ is not a strong 
differentiator between the options. 

                                                
13 These are 2015 indicative rates used for the purpose of the CAs. We recognise they may change,  
but our conclusions would remain the same. 
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9 METHOD USED FOR THE COMPARATIVE ASSESSMENT OF OPTIONS 

9.1 Introduction 

In accordance with the requirements of OSPAR Decision 98/3 [2] and the DECC Guidance Notes [3],  
the technically feasible options for the Brent Alpha footings have been studied and subjected to a formal CA. 
This section describes the method that we used to perform the CA. 

9.2 Comparative Assessment Criteria 

The CAs for the Brent Alpha footings on their own, and in combination with suitable options for the Brent 
Alpha seabed cuttings pile, were performed following the DECC Guidance Notes and the Shell Brent 
Decommissioning Project (BDP) CA Procedure, with appropriate modification for the footings and the options 
under consideration. Technically feasible options were assessed using the DECC Five Main Criteria, namely: 

 Safety 

 Environmental 

 Technical 

 Societal 

 Economic 

We used the advice provided in the Guidance Notes which lists those matters which are to be considered 
during a CA of feasible management options. These include but are not restricted to: 

 Technical and engineering aspects 

 Timing 

 Safety 

 Impacts on the marine environment 

 Impacts on other environmental compartments 

 Consumption of natural resources and energy (and climate change) 

 Other consequences to the physical environment 

 Impacts on amenities and the activities of communities 

 Economic aspects 

In line with this guidance, therefore, we assessed each option’s performance by dividing that criterion into 
more specific sub-criteria. For example, the main criterion ‘Environment’ encompasses both the potential 
environmental impacts arising during the work programme, which is likely to be on a timescale of a few 
months, and the potential environmental impact arising from the long-term presence of materials on the 
seabed, which is likely to be on a timescale of decades or even centuries. By evaluating these different 
impacts as separate sub-criteria we were able to properly assess the performance of options in these two 
measures and examine how the environmental impacts changed with different options. We decided that 
Safety should be assessed using three sub-criteria, Environmental using four sub-criteria and Societal using 
three sub-criteria; the criteria Technical and Economic were each assessed by one sub-criterion (Table 10). 

We examined the impacts of each option in each sub-criterion. Throughout this document and the narratives 
of the CAs, the term ‘performance’ is used for simplicity to describe the ability of an option to result in 
desirable effects when expressed in terms of the raw data or weighted score for a particular sub-criterion, 
or the total weighted score of the option. 
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Table 10 The DECC Five Main Criteria and the Selected Sub-criteria used in all Brent CAs. 

DECC Main 
Criterion 

Sub-criterion Description 

Safety 

Safety risk to offshore 
project personnel 

An estimate of the safety risk to offshore personnel as a result 
of completing the proposed offshore programme of work 

Safety risk to other 
users of the sea 

An estimate of the safety risk to other users of the sea from the 
long-term legacy of the structure after completion of the 
proposed programme of work 

Safety risk to onshore 
project personnel 

An estimate of the safety risk to onshore personnel as a result 
of completing the proposed offshore programme of work 

Environmental 

Operational 
environmental 
impacts 

An assessment of the environmental impacts that could arise 
as a result of the planned operations offshore and onshore 

Legacy 
environmental 
impacts 

An assessment of the environmental impacts that could arise 
as a result of the long-term legacy effects of the structure or 
facility after completion of the proposed programme of work 

Energy use An estimate of the total net energy use of the proposed 
programme of work, including an allowance for energy 
saved by recycling and energy used in the manufacture  
of new material to replace otherwise recyclable material  
left at sea 

Gaseous emissions An estimate of the total net emissions of CO2 from the 
proposed programme of work, including an allowance for 
emissions from the manufacture of new material to replace 
otherwise recyclable material left at sea 

Technical 
Technical feasibility An assessment of the technical feasibility of being able to 

complete the proposed programme of work as planned 

Societal 

Effects on 
commercial fisheries 

An estimate of the financial gain or loss compared with the 
current situation that might be experienced by commercial 
fishermen as a result of the successful completion of the 
planned programme of work 

Employment An estimate of the man-years of employment that might be 
supported or created by the option 

Impact on 
communities 

An assessment of the effects of the option on communities and 
onshore infrastructure 

Economic 
Cost An estimate of the total likely cost of the option, including an 

allowance for long-term monitoring and maintenance 
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9.3 Comparative Assessment Data 

We elected to use a method of assessment that uses ‘global scales’ as a way of i) providing a unit-less  
scale on which to compare different sub-criteria (e.g. PLL and environmental impact of operations) and  
ii) providing a way to compare the performance of the options across all of facilities within the BDP.  
The procedure for generating the global scales involved the following three steps: 

1. Within any one sub-criterion, the data for each option for all the facilities were generated using the  
same method of calculation. So, if the cost estimate for a Brent Alpha jacket option had been generated 
using current vessel day rate estimates and ignoring any effect of inflation that might  
be expected to occur between now and the execution of the work, then the cost of an option for  
a Gravity Base Structure (GBS) was calculated using these same assumptions. 

2. Considering each sub-criterion in turn, the ‘best’ and ‘worst’ data from any option and for any facility 
was used to fix the top and bottom of the scale for that sub-criterion (e.g. the option with the highest  
PLL is the least desirable and therefore marks the bottom of the scale and is therefore ‘0’ on the scale). 
The option with the lowest PLL is the most desirable and is therefore ‘1’ on the scale. This resulted  
in a ‘global scale’ spanning the whole data range for each sub-criterion. 

3. We then mathematically transformed the data for all other options onto these global scales. Thus,  
a single global scale for each sub-criterion could be used and applied consistently in all of the CAs  
for all of the facilities. This process of transformation converted the different sub-criteria into a common 
measure which then allowed us more easily and robustly to examine and compare the overall 
performances of the options. 

For the majority of the sub-criteria listed in Table 10, we generated numerical data such as PLLs, energy use 

(gigajoules (GJ) and cost (£)). The sub-criteria ‘operational environmental impacts’, ‘legacy environmental 
impacts’, ‘technical feasibility’ and ‘impact on communities’, however, required the use of expert judgements 
on the performance of the options and therefore had no fixed numerical scale against which to score the 
options. Following advice from the independent consultancy Catalyze, who are Multi-Criteria Decision 
Analysis (MCDA) experts, we established a methodology for ensuring that the scores provided by the experts 
could be used to create a global scale that maintained the mathematical accuracy of the performances of the 
options relative to each other on the global scale. 

For the ‘technical feasibility’ sub-criterion, Shell experts attended a series of facility-based workshops to 
discuss and score each of the options under consideration. An aid to scoring was developed which listed 
factors which would affect the likelihood of successfully executing the option and included considerations  
such as the novelty of the equipment required and the susceptibility of the workscope to unplanned events).  
This resulted in a score on a ‘local scale’ (which was out of 45) and an understanding of the reasons behind 
this score. The Shell experts then assessed whether the initial scores gave a realistic and justifiable measure 
of the relative technical feasibility of the options and ranked the options from best to worst. The Shell experts 
then examined the differences between each of the scores to satisfy themselves that the relative position  
of each option was consistent and justifiable (e.g. if Option A scored 30, Option B scored 15 and  
Option C scored 45 then the technical feasibility of Option B was half that of Option A and the difference  
in technical feasibility between Option B and Option C was twice that of the difference between Option A 
and Option B). The Shell experts discussed and agreed any adjustments to the scores that were deemed 
necessary to ensure that the scores of the options on the local scale were correct relative to each other,  
and the reasons for any adjustments were recorded. 
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A plenary Technical Feasibility (TF) workshop was then held at which the technical feasibility of the options 
across the facilities were discussed and compared, with the objective of agreeing an assessment for each 
option which was relative to and consistent with all options across all facilities. This plenary workshop was 
facilitated by Catalyze and witnessed by the IRG. In summary, using the judgement of the Plenary TF Team, 
the best option in the context of technical feasibility across all of the BDP facilities was defined as ‘1’ on the 
global scale. Similarly, the worst option for TF across all facilities was defined as ‘0’ on the global scale.  
The best and worst options for each facility were then placed on the global scale, referring to the record of 
the facility-based workshops as necessary. The intermediate options (those between ‘best’ and ‘worst’) were 
placed onto the global scale using a simple arithmetic mapping from the local scale position for each facility 
onto the global scale using the ‘best; and ‘worst’ options for each facility as reference points. The resulting 
option placements on the global scale were then reviewed, and any further changes documented. 

DNV GL assessed the potential impacts that could arise from each of the options under consideration in the 
CA as part of their work to produce the Environmental Impact Assessment (EIA) for the BDP. We therefore 
asked DNV GL to provide their expert judgement for the scoring of the two environmental impact sub-criteria 
and the ‘impact on communities’ sub-criterion. As an initial step, DNV GL reviewed the type and degree  
of impact for each of the options under consideration. They then discounted any impact which duplicated 
any other sub-criterion that had been separately assessed for the purpose of the CAs (e.g. the impact  
under the EIA category ‘Fisheries’ was removed because the commercial effect on fisheries was the subject  
of a separate sub-criterion in the CA). This resulted in a judgement of the overall impacts arising from the 
execution of the different options and the reasons for each judgement, similar to the technical feasibility 
scores produced from the facility-based workshops held by Shell. The DNV GL scores for each option were 
therefore informed by the EIA but do not necessarily directly correspond to the impact assessments presented 
in the EIA document, as the EIA assessments consider each facility in turn and do not assess the magnitude  
of impacts across the different facilities. DNV GL then attended a plenary workshop, again facilitated by 
Catalyze and witnessed by both the IRG and Shell representatives, at which the same process as described 
for technical feasibility was followed for operational environmental impacts, legacy environmental impacts 
and impacts on communities. This workshop produced scores on global scales for each of these three  
sub-criteria which reflected each option’s relative position. 

Ultimately the work described here resulted in a suite of data appropriate for use in the BDP CA (Table 11) 
and a global scale for each sub-criterion (Table 12). 

Table 11 The Source and Type of Data used to Assess the Performance in each Sub-criterion. 

Sub-criterion Source of Information Type of Data Unit 

Safety risk to offshore project personnel Internal study by Shell Numerical PLL 

Safety risk to other users of the sea Studies by Anatec Numerical PLL 

Safety risk to onshore project personnel Internal study by Shell Numerical PLL 

Operational environmental impacts Score provided by DNV GL Score  

Legacy environmental impacts Score provided by DNV GL Score  

Energy use Environmental Statement Numerical Gigajoules 

Emissions Environmental Statement Numerical Tonnes 

Technical feasibility Score provided by Shell Narrative and 
score 

 

Effects on commercial fisheries Study by Mackay 
Consultants 

Numerical GBP 

Employment Study by Mackay 
Consultants 

Numerical Man-years 

Impact on communities Score provided by DNV GL Score  

Cost Internal study by Shell Numerical GBP 
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Table 12 Global Scales for each Sub-criterion used in Brent Decommissioning CAs. 

Sub-criterion Units Best Value Worst Value 

Safety risk to offshore project personnel PLL 0.0000 0.2640 

Safety risk to other users of the sea PLL 0.0000 0.2640 

Safety risk to onshore project personnel PLL 0.0000 0.2640 

Operational environmental impacts 
(Note) Score 1.00 0.00 

Legacy environmental impacts (Note) Score 1.00 0.00 

Energy use (GJ) GJ 0 1,738,959 

Emissions (CO2) Tonnes 1 156,726 

Technical feasibility (Note) Score 1.00 0.00 

Effects on commercial fisheries GBP 2,318,040 0.00 

Employment Man-years 2,128 0.00 

Communities (Refer to Note) Score 1.00 0.00 

Cost GBP (million) 0..00 534.14 

Note: The maximum possible score for these sub-criteria is 1.0. 

9.4 Assessing the Performance of each Option 

To begin our assessment and comparison of options, we decided to weight each of the DECC Five Main 
Criteria equally. Where a criterion was represented by more than one sub-criterion, we decided that  
these too should be weighted equally. Table 13 shows the weightings for the criteria and sub-criteria,  
in a weighting scenario we have called the standard weighting. 

Table 13 Standard Weights for the DECC Main Criteria and Sub-criteria. 

Selected Sub-criteria DECC Main Criteria 

Description Weight Weight Description 

Safety risk to offshore project personnel 6.7% 

20% Safety Safety risk to other users of the sea 6.7% 

Safety risk to onshore project personnel 6.7% 

Operational environmental impacts 5.0% 

20% Environmental 
Legacy environmental impacts 5.0% 

Energy use (GJ) 5.0% 

Emissions (CO2) 5.0% 

Technical feasibility 20.0% 20% Technical 

Effects on commercial fisheries 6.7% 

20% Societal Employment 6.7% 

Communities 6.7% 

Cost 20.0% 20% Economic 
 
The scores from the global scales for each sub-criterion were multiplied by the standard weights and then 
summed to derive a total weighted score for each option. The option with the highest total weighted score 
was identified as the ‘CA-recommended option’. 
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9.5 Examining the Sensitivity of the CA-recommended Option 

The OSPAR Framework for CAs states that the CA shall be ‘sufficiently comprehensive to enable a reasoned 
judgement on the practicability of each disposal option’, and that ‘the conclusion shall be based on scientific 
principles…….and linked back to the supporting evidence and arguments’ [2]. DECC Guidance Notes also 
state ‘it is unlikely that cost will be accepted as the main driver unless all other matters show no significant 
difference’ [3]. 

To examine the sensitivity of the CA-recommended option, therefore, we applied five ‘selected weighting 
scenarios’ to the scores, to generate new total weighted scores for each option. The selected weighting 
scenarios were derived after a consideration of the relative values in the global scales, and reflect our view, 
informed by feedback from meetings and dialogue, of the importance of the various criteria and sub-criteria 
to all our Stakeholders. Table 14 lists the five scenarios we used and Table 15 lists the resultant weights for 
each of the sub-criteria in each of the selected weighting scenarios as well as the ‘standard weights’. 

We then examined the total weighted scores in each scenario and assessed how the scores changed,  
and determined if the order of the options changed in some scenarios. This resulted in the identification  
of the option that was the ‘Emerging recommendation’. It should be noted that this option may have been  
so identified because, although not necessarily always the best option in every scenario, overall it performed 
well in a number of the scenarios. 

Table 14 The Five Weighting Scenarios used to Assess the Sensitivity of the CA Recommended 
Decommissioning Option. 

Scenario Description 

2 Weighted to Safety: DECC criterion Safety weighted 40% 

3 Weighted to Environment: DECC criterion Environmental weighted 40% 

4 Weighted to Technical: DECC criterion Technical Feasibility weighted 40% 

5 Weighted to Societal: DECC criterion Societal weighted 40% 

6 DECC Five Main Criteria without Economic 
 
Table 15 Weighting Applied to Sub-criteria in Pre-determined Weighting Scenarios. 

Sub-criteria 
Weighting Scenario 

1 2 3 4 5 6 

Safety risk to offshore project personnel 6.7% 13.3% 5.0% 5.0% 5.0% 6.7% 

Safety risk to fishermen 6.7% 13.3% 5.0% 5.0% 5.0% 6.7% 

Safety risk to onshore project personnel 6.7% 13.3% 5.0% 5.0% 5.0% 6.7% 

Operational environmental impacts 5.0% 3.8% 10.0% 3.8% 3.8% 5.0% 

Legacy environmental impacts 5.0% 3.8% 10.0% 3.8% 3.8% 5.0% 

Energy use (GJ) 5.0% 3.8% 10.0% 3.8% 3.8% 5.0% 

Gaseous emissions (CO2) 5.0% 3.8% 10.0% 3.8% 3.8% 5.0% 

Technical feasibility 20% 15.0% 15.0% 40.0% 15.0% 20.0% 

Effects on commercial fisheries 6.7% 5.0% 5.0% 5.0% 13.3% 6.7% 

Employment 6.7% 5.0% 5.0% 5.0% 13.3% 6.7% 

Communities 6.7% 5.0% 5.0% 5.0% 13.3% 6.7% 

Cost 20% 15.0% 15.0% 15.0% 15.0% 20.0% 
(refer to 
Note) 

Note: In this weighting scenario, to preserve the spread of the weightings across the other sub-criteria  
the sub-criterion ‘cost’ retains a weighting of 20% but all the options are accorded a cost of ‘nil’; 
this means that cost does not contribute to the overall weighted score of an option. 
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Key to Weighting Scenarios 

Scenario Description 

1 Standard weighting; equal weight to the DECC Five Main Criteria 

2 Weighted to Safety 

3 Weighted to Environmental 

4 Weighted to Technical 

5 Weighted to Societal 

6 DECC Five Main Criteria without Economic 
 

9.6 Identifying the Recommended Option 

We used all the above assessments and sensitivity analyses, and wider business and corporate 
considerations, to compare and contrast the performances of the options for the Brent Alpha footings, 
in order to identify our ‘Recommended option’. The results of our comparison and the reasons for our 
recommendations were then presented in a narrative and in two types of diagram. Firstly, the total weighted 
scores of the options are presented in coloured charts such as the example in Figure 35. These show the 
relative contributions of each of the sub-criteria to the overall performance of the option; the larger the 
coloured segment, the greater the contribution that sub-criterion has made. Secondly, to aid our examination 
of the important sub-criteria (the ‘drivers’) and enable our assessment of the trade-offs between sub-criteria, 
we prepared ‘difference charts’, as shown in Figure 36. The bars show the difference in the total weighted 
score between the options in each of the sub-criteria; the longer the bar, the greater the difference. In this 
example, green bars show where Option 2 is better than Option 1, and red bars show where Option 1 is 
better than Option 2. 

Figure 35 Example of a Bar Chart showing the Total Weighted Scores of Three Options. 
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Figure 36 Example of a Difference Chart showing the Difference between Two Options in each 
of the Sub-criteria. 
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10 RESULTS OF COMPARATIVE ASSESSMENT OF OPTIONS FOR THE 
BRENT ALPHA FOOTINGS ALONE 

10.1 Introduction 

This section presents the results of our assessment of the three technically feasible options for the 
decommissioning of the Brent Alpha footings alone. As described in Section 7, this CA was performed 
without considering any influence, effects or implications of the historic cuttings pile which lies on the seabed 
within the perimeter of the footings, and for the purposes of this CA we have assumed that if the pile bore 
grout were to be removed to permit the piles to be cut internally, it would be removed by drilling 
(Section 8.3). 

10.2 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 16. The data 
were then transformed onto the global scales and weighted according to the standard weighting described 
in 9.4. The weighted scores are shown in Table 17. 

Table 16 Raw Data in each Sub-criterion for the Three Options for the Brent Alpha Footings Alone. 

Sub-criterion 

Option 1 
Complete Removal 

with External  
Pile-cutting 

Option 2 
Complete Removal 

with Internal  
Pile-cutting 

Option 3  
Leave in Place 

Safety risk offshore project personnel 
(PLL) 

0.0209 0.0265 0.0025 

Safety risk to other users of the sea (PLL) 0.0000 0.0000 0.0590 

Safety risk onshore project personnel 
(PLL) 

0.0023 0.0023 0.0000 

Operational environmental impacts 
(score) 

0.71 0.94 1.00 

Legacy environmental impacts (score) 1.00 1.00 0.70 

Energy use (GJ) 391,300 450,500 438,100 

Emissions (Te CO2) 26,100 30,300 38,500 

Technical feasibility (score) 0.70 0.60 1.00 

Effects on commercial fisheries (£) 1,151,976 1,151,976 – 

Employment (man-years) 233.2 238.1 13.6 

Communities (score) 0.55 0.55 1.00 

Cost (£ million) 58.53 59.77 3.41 

Note: High values for the sub-criteria assessed as scores indicate good or desirable performance. 

  



BRENT ALPHA JACKET DECOMMISSIONING  

TECHNICAL DOCUMENT  
 

Page | 73 

Table 17 Transformed and Weighted Sub-criteria Scores for the Three Options for the Brent Alpha 
Footings Alone. 

Sub-criterion 

Option 1 
Complete 

Removal with 
External  

Pile-cutting 

Option 2 
Complete Removal 

with Internal  
Pile-cutting 

Option 3  
Leave in Place 

Safety risk offshore project personnel 6.14 6.00 6.61 

Safety risk to other users of the sea 6.67 6.67 5.18 

Safety risk onshore project personnel 6.61 6.61 6.67 

Operational environmental impacts 3.55 4.70 5.00 

Legacy environmental impacts 5.00 5.00 3.50 

Energy use 3.87 3.70 3.74 

Emissions 4.17 4.03 3.77 

Technical feasibility 14.00 12.00 20.00 

Effects on commercial fisheries 3.31 3.31 0.00 

Employment 0.73 0.75 0.04 

Communities 3.67 3.67 6.67 

Cost 17.81 17.76 19.87 

Total weighted score 75.54 74.21 81.05 
 
On the basis of this assessment, the ‘CA-recommended option’ for the Brent Alpha footings alone is Option 3 
‘Leave in Place’. It has a total weighted score of 81.05, in contrast to Option 1’s total weighted score of 
75.54 and Option 2’s weighted score of 74.21. Figure 37 illustrates the total weighted scores and the 
contributions of the sub-criteria, and Figure 38 shows the contributions of the DECC Five Main Criteria. 
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Figure 37 The Total Weighted Scores for the Options for the Brent Alpha Footings Alone, 
and the Contributions of the Sub-criteria. 

 

 
Figure 38 The Total Weighted Scores of the Options for the Brent Alpha Footings Alone, and the 

Contributions of the DECC Five Main Criteria. 
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10.3 Assessing the Sensitivity of the CA-Recommended Option 

10.3.1 Introduction 

To test the sensitivity of the CA-recommended option we applied five weighting scenarios to the transformed 
scores, as described in Section 9.5. The purpose of this exercise was to determine if the order of the options 
changed under different scenarios and, importantly, to identify which sub-criteria were particularly significant 
in influencing the ranking of the options. 

10.3.2 Results of Sensitivity Analysis 

Table 18 presents the results of the sensitivity analysis showing the total weighted scores in the standard 
weighting and each weighting scenario. Figure 39 illustrates the results of this sensitivity analysis in terms of 
the DECC Five Main Criteria. 

In all six of the scenarios Option 3 ‘Leave in Place’ has a higher total weighted score than either Option 1 
‘Complete Removal with External Pile-cutting’ or Option 2 ‘Complete Removal with Internal Pile-cutting’. It has  
a total weighted score that is from 3.4% to 15.7% greater than that of Option 1. The difference is greatest  
in Scenario 4 ‘Weighted to Technical’ (11.6 weighted points, 15.7% greater than Option 1), followed the 
Standard weighting (5.5, 7.3%) and then Scenario 6 ‘Standard without Economic’ (3.5, 6.0%). 

In five of the six scenarios, Option 1 ‘Complete Removal with External Pile-cutting’ is better than Option 2 
‘Complete Removal with Internal Pile-cutting’. The difference between their total weighted scores is never 
large. In Scenario 3 ‘Weighted to Environmental’, Option 2 has a slightly higher total weighted score 
(0.07 weighted points, 0.1%) than Option 1. 

From this examination of sensitivity, Option 3 ‘Leave in Place’ remains the option with the best overall 
performance, and is thus identified as the emerging recommendation. 

Table 18 Total Weighted Scores and Ranking of the Options for the Brent Alpha Footings Alone,  
under Different Weighting Scenarios. 

Weighting Scenario 

Option 1 
Complete 

Removal with 
External  

Pile-cutting 

Option 2 
Complete 

Removal with 
Internal  

Pile-cutting 

Option 3  
Leave in Place 

1 DECC Five Main Criteria 
Rank 

75.54 74.21 81.05 

2 3 1 

2 Weighted to Safety 
Rank 

80.90 79.73 83.83 

2 3 1 

3 Weighted to Environmental 
Rank 

77.38 77.45 80.80 

3 2 1 

4 Weighted to Technical 
Rank 

74.14 70.65 85.78 

2 3 1 

5 Weighted to Societal 
Rank 

66.28 65.30 69.16 

2 3 1 

6 DECC Five Main Criteria without Economic 
Rank 

57.73 56.45 61.18 

2 3 1 
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Figure 39 Results of the Sensitivity Analysis of the Options for the Brent Alpha Footings Alone. 
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Options for Brent Alpha alone Scenario 3:  
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10.4 Identification and Discussion of the Recommended Option for the Brent Alpha 
Footings Alone 

10.4.1 Introduction 

Both of the ‘removal’ options, Option 1 and Option 2, would result in the removal of the whole Brent Alpha 
footings to shore for recycling and disposal, and would satisfy the presumption in OSPAR 98/3 for ‘full 
removal’. In the standard weighting and in all of the weighting scenarios, however, Option 3 ‘Leave in 
place’ has a higher total weighted score than either of the ‘removal’ options. The differences in the weighted 
scores between Option 3 ‘Leave in place’ and the better of the ‘removal’ options are modest, with Option 3 
having a total score that is from 3 to 12 weighted points (3.4% to 15.7%) greater than the better of the 
removal options. 

Examination of both the raw data (Table 16) and the weighted scores (Table 17) for each of the sub-criteria 
shows that the differences between Option 3 and the two ‘removal’ options are driven by the differences in 
performance in ‘technical feasibility’, ‘impact on communities’, ‘cost’ and ‘operational environmental impacts’ 
(which are better in Option 3 than in either Option 1 or 2), and in ‘effects on commercial fisheries’, ‘legacy 
environmental impacts’ and ‘safety risk to other users of the sea’ (which in both of the ‘removal’ options are 
better than Option 3). All the other sub-criteria show no or only little differences between the options in terms 
of their weighted scores. This is illustrated in Figure 40, which shows the differences (positive or negative) in 
the weighted scores in each sub-criterion for Option 1 ‘Complete removal with external pile-cutting’, which is 
the better of the ‘removal’ options, and Option 3 ’Leave in place’. In Figure 40 the green bars indicate 
sub-criteria where Option 3 has the better performance, and the red bars indicate sub-criteria where Option 
1 has the better performance. 

Figure 40 Difference Chart Comparing the Weighted Scores of each Sub-criterion in Option 1 Complete 
Removal with External Pile-cutting and Option 3 Leave in Place for the Brent Alpha Footings 
Alone, under the Standard Weighting. 

 

Green bars: Option 3 ‘Leave in place’ is better than 
Option 1 ‘Complete removal with external pile-cutting’ 

Red bars: Option 1 ‘Complete removal with external-
pile-cutting’ is better than Option 3 ‘Leave in place’ 

 
It is therefore instructive to examine the differences between Option 1 ‘Complete Removal with External 
Pile-cutting’ (the better of the removal options) and Option 3 ‘Leave in Place’ to determine if the relatively 
poorer performance of Option 1 in terms of total weighted score is related to significant and material 
differences in the raw data in various sub-criteria. The following sections discuss the performances of the 
options in each of the sub-criteria in turn, as ordered in Figure 40, and determine the extent to which 
differences in performance are material in reaching a recommendation for the Brent Alpha footings alone. 
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10.4.2 Technical Feasibility 

In Option 3, after the removal of the upper jacket, there would be no further activities on the remaining 
structure and it was thus scored 1.00 on the global scale. 

Option 1 was scored 0.7 on the global scale. The main technical challenges in this option are the 
excavation of the pits, the cutting of the steel piles and associated grout, and the cutting and lifting of the 
footings. The footings would have to be cut into sections, which would require numerous underwater cuts 
and, in particular, the separation and then lifting of the large pontoon legs. After the piles had been severed, 
these legs would have to be supported by the crane while the bracings were cut to free the section from the 
footings, because they lean inwards (they have a “batter”). 

Although legs, piles and grouted piles have been severed before using DWC, no piling around a leg  
as big as a Brent Alpha pontoon leg (diameter 7 m) has been severed in this way. Removal using an SSCV 
is an established proven method, however, and the capabilities of SSCVs and their performance in different 
offshore situations is well known. There is a considerable body of knowledge and experience on underwater 
cutting and lifting (for example from the decommissioning and complete removal of the steel jackets Albuskjell 
2/4F (7,320 Te), Edda 2/7C (7,357 Te), Frigg DP1 (7,300 Te), Frigg DP2 (8,445 Te), Froy (6,000 Te) 
and Odin (6,200 Te)). Likewise, if there were excursions from the planned programme there are existing 
vessels, equipment and procedures that could be used or sourced to recover the situation and continue the 
removal programme. 

The various considerations and uncertainties associated with the cutting and removal of the footings sections, 
including the excavation of the seabed and external cutting of the piles, dominate the assessment of 
Technical Feasibility in Option 1. Consequently, we have concluded that the criterion Technical Feasibility 
is a strong differentiator between the options for the BA footings alone. 

10.4.3 Impact on Communities 

In Option 1, the score determined by DNV GL for impacts on local communities was 0.55, and this  
was informed in part by their assessment of the effects of noise, dust, odour (from marine growth), light and 
increased traffic nuisance [9]. The assessment assumed that the footings would be dismantled at an existing 
well-managed onshore site. There would be no impacts on communities in Option 3 because nothing would 
be done onshore. 

As described in the ES [9], the impacts identified by DNV GL were assessed on the assumption that  
a number of industry-standard and project-specific management and mitigation measures would be in place. 
Clearly, we would select competent and experienced onshore contractors for the dismantling and disposal  
of the footings. Once the tender had been awarded, we would work with the successful contractor  
to ensure that impacts and risks to onshore environmental receptors, local communities and infrastructure  
were eliminated or reduced as far as practicable. This would be achieved by undertaking a site- and  
project-specific Environmental, Social and Health Impact Assessment (ESHIA) for the dismantling and disposal 
of the footings, which would then form the basis for the preparation of comprehensive plans and measures to 
manage, control and monitor all aspects of the onshore work. 

Consequently, although the impact on local communities from the dismantling of the footings was judged  
to be quite high on the global scale in relation to other onshore operations (with a score of 0.55), it would 
be similar to previous effects, mostly contained with the dismantling site and amenable to additional 
mitigation measures, and would disappear once onshore operations ceased. We have concluded that the 
sub-criterion ‘impact on communities’ is not a strong differentiator between the options for the BA footings 
alone. 

10.4.4 Cost 

We used internal expertise to prepare budget estimates of the likely total cost of each option. These were the 
best estimates that could be made in the absence of a formal tendering exercise and are indicative of each 
option, giving an overview of the likely relative costs that would be incurred if the option were to be 
undertaken. 
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The estimated cost for Option 1 is approximately £60 million and this reflects the amount of offshore and 
onshore work, and in particular the vessel time, that would be required. This cost estimate is about twenty 
times greater than the estimated cost for Option 3 (£3.4 million); there are no offshore or onshore operations  
in this option, only a number of post-decommissioning surveys. 

Although the cost estimate for Option 1 translated into a relatively high (good) value of 0.89 on the global 
scale (in relation to other much more expensive options for cell sediments), it is nonetheless a significant sum. 
It does not include the additional costs that would be required to develop the concept to a programme of 
work that could be executed with the required levels of safety and assurance. Consequently, we have 
concluded that the sub-criterion ‘cost’ is a strong differentiator between the options for the BA footings alone. 

10.4.5 Operational Environmental Impacts 

In Option 3 there would be no offshore or onshore operational impacts, and so this is scored 1.00. 
In Option 1, the score determined by DNV GL for the environmental impact of operations (0.71) was 
informed in part by their assessment of the effects of vessel operations, and the excavation of the pits and  
the displacement of clean seabed sediment. 

The impacts that might occur on Option 1 are all similar to other effects that arise from time to time offshore. 
The noise from vessels and from subsea dredging and cutting equipment, would be short-lived and localised, 
and would stop when the operations had been completed. Displaced clean natural seabed sediment would 
be recolonized from adjacent unaffected areas. Consequently, we have concluded that the sub-criterion 
‘operational environmental impacts’ is not a strong differentiator between the options. 

10.4.6 Safety Risk to Offshore Project Personnel 

In Option 3, there would essentially be no safety risk to project personnel offshore although a small number  
of people may be exposed to risk during the infrequent and short periods of offshore survey and monitoring 
of the footings as they degraded. The risk to offshore personnel in Option 1 is a PLL of 0.0209; thus, if 
approximately 48 ‘BA jacket footings’ were to be decommissioned following the procedure described for 
Option 1, there is a risk of one fatality. The risk to project personnel in Option 1 is about eight times greater 
than that in Option 3. 

As with the PLLs for other users of the sea, the PLLs for project personnel are based on certain assumptions, 
and are calculated using a formula which does not include the mitigations and project controls that are 
required in any activity. The PLLs for project personnel are, however, considered to have less inherent 
conservatism than those for other users of the sea. This is because project personnel are not exposed for 
prolonged periods of time (many decades) as other users of the sea might be from the legacy remains  
of footings, and consequently the estimated annual risk does not have to be multiplied over an extended 
period of time. 

Offshore project personnel would be exposed to risk for the duration of the offshore operations, which  
would take less than a year to complete. The safety risk would thus be equivalent to an annual PLL of at  
least 0.0209 (20.9 x 10-3). This is approximately 20 times greater than the annual PLL of 1 x 10-3  
that would be considered to be at the high end of the ‘tolerable’ zone. In all cases, the assessments of safety 
risks are ‘unmitigated’ assessments, made in the absence of any site- or project-specific safety measures.  
We would never embark on any activity that was unsafe, and we always work to reduce all safety risks  
to a level that is ALARP. Given the conservative (unmitigated) PLLs presented here, we are confident that 
Option 1 and Option 2 could be executed safely; the risks to our personnel offshore and onshore would 
be amenable to further reduction. The estimated PLLs for these two groups of personnel are, therefore, 
overestimates of the actual risk. Nevertheless, the estimated safety risk to project personnel offshore, which  
is associated with the cutting and lifting of large sections of footings, is significant, and we have concluded 
that the sub-criterion ‘safety risk to offshore project personnel’ is a strong differentiator between the options. 
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10.4.7 Safety Risk to Onshore Project Personnel 

In Option 1, the estimated safety risk to the onshore personnel who would be engaged in dismantling and 
recycling the footings is a PLL of 0.0023 (2.3 x 10-3). This is about twice the maximum value that would  
be considered to be in the ‘tolerable’ zone but, as with other estimates of safety risk, it does not include 
project- or site-specific mitigation measures that would undoubtedly be put in place, and which would  
reduce the risk to value that would be considered to be ALARP. There is no safety risk to onshore personnel  
in Option 3. 

In view of the fact that the risk to onshore personnel is small and amenable to further reduction, we have 
concluded that the sub-criterion ‘safety risk to onshore personnel’ is not a strong differentiator between the 
options. 

10.4.8 Energy Use and Gaseous Emissions 

The estimated CO2 emissions in Option 1, 26,100 tonnes, are approximately 32% less than those  
of Option 3 (38,500 tonnes). In broad terms, however, both these estimates are approximately an order  
of magnitude lower than the CO2 emissions from Brent platforms when they were operating; as reported  
in Shell Cell Management Stakeholder Task Group: MCDA Model Criteria and Scales [24] the total CO2 
emissions from all four Brent platforms in 2011 was 396,000 tonnes. The estimated emissions from the 
options for the footings are very low in comparison with the total CO2 emissions from all UKCS oil and  
gas platforms which, as reported in the Oil & Gas UK Environment Report 2013 [25], amounted to 14.22 
million tonnes in 2011. They are also very small in comparison with the UK commitment under the Climate 
Change Act [26] which implies an average annual reduction of 47.6 million tonnes CO2 each year from 
2013 to 2017. 

Within the generally accepted levels of accuracy of estimates of energy use and gaseous emission,  
as described in the Institute of Petroleum’s Guidelines for the calculation of estimates of energy use and 
gaseous emissions in the removal and disposal of offshore structures [27], it is judged that the differences 
between the options may be real, but are small. In Option 1, all the gaseous emissions and energy use 
would be associated with the operations and activities to remove the footings and recycle all the material 
onshore. Conversely, in Option 3, approximately the 95% of the emissions and energy use would be 
associated with the ‘theoretical’ energy costs of having to manufacture new material to replace otherwise 
recyclable steel left at sea. 

Consequently, we have concluded that the sub-criteria ‘energy use’ and ‘gaseous emissions’ are not strong 
differentiators between the options. 

10.4.9 Employment 

Option 1 would support about 233 man-years of employment in comparison to the 13.6 man-years 
provided by Option 3. In Option 1, the employment would probably all be at one onshore receiving and 
dismantling site and occur over a period of perhaps one year. In Option 3, the total amount of employment 
would comprise a small number of persons engaged intermittently for short periods of time on monitoring and 
survey programmes. 

The estimates of employment are small or very small in comparison to much more prolonged periods  
of sustained employment such as those associated with the whole P&A programme for the Brent wells. 
Consequently, we have concluded that the sub-criterion ‘employment’ is not a strong differentiator between 
the options. 

10.4.10 Safety Risk to Other Users of the Sea 

The other users of the sea who might be exposed to safety risks from any of the decommissioning options  
for the BA footings alone would be fishermen who might trawl over and around the remains of footings on 
the seabed. The decommissioning operations themselves would be conducted entirely within the 500 m 
safety zone and thus would not pose a risk to normal safe passage of surface vessels. 
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There is no safety risk to fishermen in Option 1 or Option 2; the complete removal of the footings would 
eliminate the potential long-term snagging risk for pelagic and demersal fishing gear. For Option 3, the study 
by Anatec [21] estimated that if there were no safety zone in place the total PLL for fishermen from all gears 
over the predicated potential 500 year lifespan of the footings would be 0.0590 (59.0 x 10 -3). That is,  
if 17 ‘Brent Alpha footings’ were to be left in place for the estimated degradation timescale of 500 years 
each, there is a risk of one fisherman fatality as a result of the snagging of fishing gear on the remains. 

If the 56 m high footings were left in place with no safety zone, and there were no other changes to any  
of the facilities, Anatec estimate that over the long period of degradation the total annual PLL for other users 
of the sea would reach a maximum of 0.16 x 10-3 in the period 50-200 years, before decreasing as the 
footings degraded and decreased in height, reaching a minimum of 0.096 x 10 -3 in the period 200-500 
years. Overall, the average annual PLL is estimated to be 0.12 x 10-3. Changes in the predicted average 
annual PLL for fishermen as the footings degraded were presented in Section 10.3. Degraded material that 
falls from the footings is not likely to be moved by the natural forces of wave action or seabed currents. As 
the footings corroded, therefore, it is likely that it would fall in on itself, and neither the size nor location of 
the present jacket footprint would be likely to change significantly. 

Although low, both the estimated total long-term safety risk to fishermen and the individual risk per annum 
from snagging are subject to great uncertainty. While we would be responsible for any remains at the site 
and would mark them appropriately, it would not be possible to manage the safety risks for fishermen as 
closely as we could manage those for our own personnel during either offshore or onshore operations. The 
annual average safety risk to other users of the sea is significantly less than 1 x10-3, and within the ‘tolerable’ 
range. Consequently, we have concluded that the sub-criterion ‘safety risk to other users of the sea’, is not a 
strong differentiator between the options. 

10.4.11 Legacy Environmental Impacts 

In Option 1 there would essentially be no negative legacy environmental impacts offshore, and some positive 
legacy effects, and this option was scored 1.0. 

The score determined by DNV GL for legacy environmental impacts in Option 3 was 0.7, and this was 
informed in part by their assessment of the effects on the seabed of the degrading footings, which comprises 
predominantly inert steel with some concrete grout. The impacts in Option 3 would arise from the effects  
on the physical and ecological character of local seabed of corroding steel and degrading concrete grout. 
The area around the Brent alpha footings has already been impacted by the permitted discharge of  
oil-based drill cuttings, and the majority of degrading footings would be likely to remain within this area,  
at or close their present location. The long-term legacy environmental impacts of the footings would therefore 
be very small and not significant for the local ecosystem. Consequently, we have concluded that the  
sub-criterion ‘legacy environmental impacts’ is not a strong differentiator between the options. 

10.4.12 Effects on Commercial Fisheries 

Since all operations would be conducted within the existing 500 m safety zone, the decommissioning 
operations themselves would not have any effects on commercial fisheries. The only effect of 
decommissioning would be ‘legacy’ effects as a result of any change in access to fishing grounds 
once decommissioning operations had been completed. 

In Option 1, the removal of the footings and the associated 500 m safety zone would, theoretically, result  
in access to a small additional area of fishing ground that might in turn result in an increase in the value of 
demersal landings. Using data provided by Mackay Consultants [22], we estimated that over the 500 year 
lifetime of the footings the pro rata value of fish that might be caught over the area previously occupied by 
the footings would be approximately £1.1 million, which is an average value of £2,304 each year. 
Conversely, if the footings and the safety zone remained in place there would be no change to the area of 
ground available in ICES rectangle 51F1, and therefore no change from the present situation. 

At present, the levels of fishing effort and the values of catches in the northern North Sea are determined 
by regulations, and very small changes to the total amount of ground available would have little effect on 
commercial fisheries. Consequently, we have concluded that the sub-criterion ‘effect on commercial fisheries’ 
is not a strong differentiator between the options. 
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10.5 Conclusions 

Following our assessment of the weighted scores for each sub-criterion, the identification of a 
CA-recommended option, and then our examination of the real data informing those scores, we have 
concluded that in terms of the BA footings alone, the significant sub-criteria serving to differentiate the options 
are ‘technical feasibility’, ‘cost’ and ‘safety risk to project personnel offshore’. The drivers and trade-offs for 
the decommissioning of the BA footings alone involve a consideration of how feasible and safe it would  
be to remove the footings, and what real reduction in safety risk to other users of the sea would thus  
be achieved. 

As far as can be determined on the basis of a conceptual programme, the increases in technical difficulty, 
cost and safety risk for project personnel associated with the removal of the footings is not balanced by  
any real commensurate decrease in safety risk to other users of that sea or legacy environmental impacts,  
or increase in benefit to commercial fisheries. If the footings were to be removed, the safety risk to fishermen 
would be zero and the total safety risk to project personnel engaged in these operations offshore and 
onshore would be a PLL of 0.0232; that is, if we were to decommission the whole of the ‘Brent Alpha 
footings’ approximately 43 times, by removing them and disposing of the material onshore, there is a risk  
of one fatality to project personnel. In terms of the overall Brent Decommissioning Project, all these values are 
low and transform to a value of close to 1 on the normalised global scale of safety risk, where the maximum 
estimated total PLL of any option for any facility for any exposed group of persons is 0.2640. 

If the footings were to be left in place, they would present a potential snagging risk to fishermen. Initially this 
would be for both pelagic and demersal gear, but as the footings degraded and the height of the remains 
above the seabed decreased, the risk to pelagic gear would decrease and then disappear. The estimate of 
total PLL for fishermen for the whole predicted lifetime of the footings on the seabed as they degrade is very 
conservative. It ignores the fact that fishing practices, vessels and equipment are all likely to change over time 
in a way that reduces safety risks for fishermen, and that fishermen themselves would take active measures  
to ensure that their gear did not interact with any remains on the seabed. As discussed elsewhere, it would  
be our intention to apply for the continuation of the 500 m safety zone around the submerged remains  
of any platform support structure left in the Brent Field. We would work with the fishermen and the Fisheries 
Offshore Oil & Gas Legacy Trust Fund Limited (FLTC) to ensure that any remains were properly marked and 
included in the FishSAFE system, to ensure that any risks to fisherman were minimised. We will have a long-
term commitment to monitoring and management in the Brent Field, and will be able to review the 
developing situation in conjunction with BEIS and take any necessary mitigation measures as appropriate. 

The removal of the Brent Alpha footings would present several technical challenges, but could be achieved 
at a cost of about £60 million. As a result of the discussion presented in Section 10.4.11, however, we 
have concluded that, objectively, few environmental or societal benefits would be gained from the additional 
expenditure and risk that would be incurred in removing the footings. One of the tangible benefits would be 
the elimination of the ongoing liability that we would have if the footings were left in place. If the footings 
were left in place, the residual long-term safety risk to fishermen – from the footings on their own and in 
combination with the derogated GBS – would be very low and amenable to further reduction by means  
of a number of mitigation measures. 

10.6 Recommended Option for the Brent Alpha Footings Alone 

Since there are few additional benefits to be gained by removing the footings, the increased technical 
difficulty and higher safety risk and cost of removal become significant reasons why Option 3 ‘Leave in 
Place’ is preferable to either of the ‘removal’ options. Consequently, the recommended decommissioning 
option for the Brent Alpha footings alone is Option 3 ‘Leave in Place’. 
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11 IMPLICATIONS OF THE BRENT ALPHA DRILL CUTTINGS PILE 

11.1 Introduction 

Option 1 ‘Complete Removal with External Pile-cutting’ could not be undertaken without removing or moving 
the majority of the historic drill cuttings pile that lies on the seabed below the footings. This section describes 
and assesses the implications of the interactions between the removal of the footings and the disturbance of 
the cuttings pile. We have determined that it would not be acceptable to simply bodily displace the whole 
cuttings pile by water-jetting it into the water column or dredge and pump it onto the adjacent seabed. If the 
cuttings had to be displaced to access the footings, they would have to be recovered and disposed  
of in a managed programme. 

11.2 Characteristics of the Brent Alpha Cuttings Pile 

The Brent Field cuttings piles are described in detail in the Drill Cuttings TD [4]. Drill cuttings are the rock 
fragments produced when a well is drilled, and when they are circulated out of the well they will be coated 
with the drilling fluid that was circulated downhole to remove the cuttings and maintain pressure. Many 
historic wells were drilled with oil-based fluids, and cuttings derived from such wells were permitted to be 
discharged to sea after cleaning to remove most, but not all, of this fluid. There is a considerable body  
of evidence concerning the effects of the permitted discharge and accumulation of Oil-Based Mud (OBM) 
cuttings, and this shows that the main impacts arise from the presence of the residual OBM rather than the 
cuttings themselves. 

A total of 28 wells have been drilled at Brent Alpha and this has resulted in the permitted discharge of 
an estimated 20,046 m³ of cuttings. The majority of discharges (74%) were of Water-based Mud (WBM) 
cuttings and 25% were OBM cuttings [4]. A large proportion of the discharged material has settled on the 
seabed below and around the footings, forming a conical drill cuttings ‘pile’ which is located slightly off-
centre towards the western side of the footings. In 2007 the cuttings pile covered a roughly elliptical area  
of 8,880 m², its mapped volume was approximately 6,300 m³ and its maximum height was 4 m  
(Figure 41 and Figure 42). There has been no drilling at Brent Alpha since 2007. 

The Brent Alpha footings covers an area of 5,775 m², so approximately 3,000 m² of the cuttings pile 
(approximately 35% of the total pile area) lies outside the perimeter of the footings. Examination of the 
cross-sections through the pile show that on the longer, north-south faces of the footings (77 m long) 
measurable thicknesses of cuttings were found on the seabed along a transect that was approximately  
100 m long indicating that, on this axis, cuttings extended approximately 10 m in both directions beyond 
the perimeter of the footings (Figure 43). Likewise, on the east-west faces (75 m long) cuttings were mapped 
along a transect that was approximately 110 m long, indicating that on this axis cuttings extended 
approximately 15 m in both directions beyond the perimeter of the footings (Figure 28). It should be noted 
that the cuttings pile is not as steep as it appears in Figure 43 and Figure 44; the vertical (height) scale  
is exaggerated and is approximately 20 times that of the horizontal (distance) scale. 
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Figure 41 Multi-beam Echo Sounder Image of the Brent Alpha cuttings Pile and Outer Jacket Legs  
(Source: [4]). 

 

 
Figure 42 Plan View of the Mapped Extent of Brent Alpha Drill Cuttings Pile in Relation to the Footings. 
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Figure 43 Profile of the Brent Alpha Cuttings Pile along North-south Axis (Source: [4]). 

The reference depth for seabed is -140.4 m. 

 

 
Figure 44 Profile of Brent Alpha Cuttings Pile along East-west Axis (Source: [4]). 

The reference depth for seabed is -140.4 m. 

 

 

11.3 Relationship between Cuttings Pile and Footings 

The height of the cuttings pile around the base of the legs has been estimated by examining the profiles 
in Figure 43 and Figure 44. In both these figures the depth of the natural seabed beneath the cuttings pile is 
140.4 m. In both profiles, if the legs are located approximately 10 m inside the mapped ‘edge’ of the pile 
then the heights of cuttings around the legs would appear to be in the range 0.5 m to 2 m. In Figure 43 and 
Figure 44 there are two spikes of cuttings, one approximately 1.5 m high at 40 m along the transect line 
and the other approximately 0.8 m high at 120 m, which may be accumulations of cuttings around the legs. 
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The only horizontal bracing on the Brent Alpha footings is at –109.7 m LAT, 26.5 m above the mapped 
peak of the drill cuttings pile. The only parts of the footings that are in contact with the drill cuttings pile  
are therefore the pontoon legs on the west face, and the legs and external piles on the north, south and  
east faces. 

11.3.1 Excavation of Access Pits 

As described in Section 7.2.3, if the piles were to be cut externally by DWC, a pit 4 m deep and 42 m in 
diameter would have to be excavated around each leg. 

As shown in Figure 45, however, the pits would essentially extend across the whole present footprint of the 
seabed cuttings pile. It is therefore apparent that the majority of the cuttings pile would have to be removed 
in order to dig the pits around each leg, and this would result in the removal of some 6,500 m³ of drill 
cuttings. Even if the central portion were unaffected by the creation of the access pits, the surrounding pits 
would leave a tall and probably unstable inner core that might be further disturbed by the removal of the 
lower parts of the conductors, which is a necessary precursor to the removal of the sections of footings. This 
part of the cuttings pile would therefore also have to be removed, either because it would be likely to slump 
into the pits or because it posed unacceptable operational risks to the deployment of the DWC. 

In addition, we have assumed that the upper 25 cm of natural seabed sediment beneath the drill cuttings  
pile would be contaminated with hydrocarbons and other contaminants from the drill cuttings, and that, 
consequently, an additional 1,425 m³ of sediment would have to be removed and treated along with the 
cuttings themselves. The total volume of contaminated material that would have to be dealt with would 
therefore be approximately 7,950 m3. The deeper, clean layers of natural sediment from the access pits 
(estimated total volume 23,751 m3) could simply be displaced to a nearby location on the adjacent seabed. 

Figure 45 Size of Pits around each Leg in Relation to the Cuttings Pile. 
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11.3.2 Dredging Technology 

Various systems and tools are available for removing cuttings and seabed sediment (the technologies are 
reviewed in the Drill Cuttings TD [4]), but no new technology or equipment for lifting historic cuttings to the 
surface has been developed since the United Kingdom Offshore Operators’ Association (UKOOA) (now Oil 
& Gas UK) Drill Cuttings Joint Industry Project (JIP) reported in 2002 [28]. Few attempts have been made to 
remove a cuttings pile as large as that at Brent Alpha. 

A subsea dredger and slurry lift pump would recover large quantities of water along with the solid materials. 
As a rule of thumb, each cubic metre of seawater recovered would contain between 5% and 10% solids;  
this may be increased to around 15% by use of alternative suction nozzle attachments. For the purposes  
of this assessment we have assumed that 10% solids would be recovered in the slurry. 

Based on the volume of cuttings that would have to be removed and the amounts of potentially contaminated 
natural seabed that would then have to be recovered for treatment (total volume 7,950 m³ of solids), we 
estimate that 79,500 m3 of slurry would be generated and would have to be transported to shore for treatment. 

11.4 Options for the Management of Displaced Brent Alpha Drill Cuttings 

As described in the Drill Cuttings TD [4] we have identified five feasible options for the management of the 
Brent drill cuttings piles Four of these options (Table 19) would be applicable for the management of the Brent 
Alpha seabed pile should it have to be displaced in order to cut the piles and remove the footings. All the 
removal options involve the initial retrieval of the cuttings in a slurry of 1:10 solids to water, using a suction 
dredger. 

During the screening of possible management options, we considered the possibility of relocating the cuttings 
pile onto the adjacent already-contaminated seabed, and discounted it. We have taken the view that if we 
were to embark on moving the pile, the major effort and impact would  
be associated with dredging or collecting the cuttings from the original pile, and that having thus ‘captured’ 
the cuttings it would be as well to take them to the surface and treat and dispose of them, rather than moving 
them to another location on the seabed. We also concluded that if a ‘new’ cuttings pile were to be created 
on the seabed, it would be likely to be less stable and give rise to an increased level of annual hydrocarbon 
inputs than an undisturbed historic pile. Consequently, we were of the opinion that the  
relocation of the cuttings pile onto the nearby seabed would incur a high proportion of the costs, technical 
risks, operational (offshore) environmental impacts and safety risks associated with full removal to shore  
while not eliminating the long-term legacy environmental impacts and liabilities associated with a cuttings  
pile on the seabed. 

Table 19 Options for the Management of the Displaced Brent Alpha Seabed Drill Cuttings Pile. 

Option Description 

Cuttings Option 1 Slurry would be retrieved to a tanker or other containment vessel and fed gradually 
onto Brent Charlie for processing by Low temperature Thermo-mechanical Cuttings 
Cleaner (TCC)). The hydrocarbons would be recovered and re-used and the 
processed water and solids discharged to sea from the platform, under permit 

Cuttings Option 2 Slurry would be taken to shore in a tanker and treated by TCC. The hydrocarbons 
would be recovered and re-used, the treated water discharged to sea and the 
treated solids disposed of to landfill 

Cuttings Option 3 Slurry would be stored in a tanker or other containment vessel and fed gradually 
onto Brent Alpha for de-watering. The treated water would be discharged to sea 
under permit. The solids would be transported to shore for treatment by TCC and 
then disposed of to landfill. The hydrocarbons would be recovered and re-used 

Cuttings Option 4 A single, new, remote injection well would be drilled. Slurry would be transferred  
in a tanker or other containment vessel and then gradually fed to the drilling rig  
or other vessel for injection 
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The present impacts of the undisturbed cuttings piles in the Brent Field, and the results of our CA of 
management options for the cuttings piles, are presented in the Drill Cuttings TD [4]. This document also 
presents a summary of the results of modelling two types of disturbance events – short-term one-off disturbance 
by trawling and prolonged disturbance by excavation – and this modelling has informed an assessment  
of the likely impacts of excavating and displacing the Brent Alpha cuttings pile. Other studies that inform the 
drill cuttings CA are also summarised in [4]. 

Our studies have assumed that any operations on the drill cuttings pile would result in the release or 
re-suspension of some cuttings into the water column above the pile. However carefully the underwater 
operations might be controlled, it is unlikely that any system that might be deployed to dredge, excavate  
or airlift drill cuttings will contain or capture all the remobilised material. Some cuttings will therefore be 
resuspended into the water column, where they will drift before re-settling onto the seabed. Such an event  
would result in: 

 A local increase in the turbidity of the water column. 

 The release of oil into the water column, either in solution or as suspended droplets, or as a coating 
on cuttings particles. 

 The creation of a layer of newly-settled OBM cuttings on areas of seabed that have never been 
contaminated by cuttings, or are recovering from an historic exposure to discharged OBM cuttings. 

11.5 Interactions between Footings and Seabed Cuttings Pile 

The combined assessment of the effects of the jacket footings and the Brent Alpha cuttings pile presented in 
Section 10.3 does not take into account the inevitable interactions that will occur as the footings degrade 
and collapse. The broad estimated timescale for the degradation of the footings (Section 6.2) overlaps with 
the estimated physical and chemical persistence of the Brent Alpha cuttings pile [4]. For approximately  
25-50 years the footings would remain intact and their presence would effectively shield the cuttings pile 
from possible disturbance by bottom-towed fishing gear. The cuttings pile would thus erode slowly under the 
influence of the weak seabed currents. It is clear, however, that at some point corroded members will begin 
to fall onto the pile and disturb the cuttings. 

We estimated that the footings would degrade and progressively collapse over a period of up to 500 years. 
As the footings begin to collapse there may be numerous small disturbances from small, light items falling 
short distances onto the pile, and infrequent large disturbances caused by the impact of a large item or 
groups of connected items falling greater distances onto the pile. Impacting items might hit the surface of the 
pile, items already on the surface of the pile, or deeper regions of the pile recently exposed by an earlier 
impact. Each of these events would be likely to re-suspend drill cuttings into the water column, where they 
would drift and then re-settle on other parts of the existing cuttings pile, the adjacent seabed that was in the 
process of recovering from the impacts of the original discharge of cuttings, and adjacent natural seabed 
that had never experienced impacts from the discharge of cuttings. It is likely that, for a time (perhaps until 
the whole pile was shielded from further impact by a layer of fallen steel debris), the falling debris would 
re-suspend into the water column a mixture of weathered cuttings from the surface of the pile and 
undegraded cuttings from deeper (anaerobic) layers of the pile. These events would therefore have 
the combined effects of: 

 Accelerating the otherwise slow process of exposing a range of contaminants (including 
hydrocarbons and OSPAR priority substances) to, and liberating them into, the marine environment. 

 Exposing cuttings with relatively high total hydrocarbon concentrations (THC) into the marine 
environment without any reduction in THC through weathering. 

 Reducing both the physical and the chemical persistence of the pile by accelerating the  
degradation process. 
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It is not possible to predict what volumes of cuttings, with what particular composition (including THC), might 
be re-suspended; the results would be very heavily dependent on the various assumptions that would have  
to be made about the number, frequency, timing and magnitude of the events causing the re-suspension  
of cuttings. The closest analogy we have for the possible impacts of disturbance by the collapsing footings  
is the modelling we conducted to assess the possible impacts of (i) the over-trawling of an exposed cuttings 
pile and, (ii) the mass-flow excavation of a cuttings pile [4]. The results of these assessments are summarised  
in Table 20. The maximum modelled thickness of resettled cuttings from the over-trawling event was  
36.04 mm and from the excavation event was 521 mm. 

Table 20 Results of Modelling of Possible Disturbance Events on the Brent Alpha Seabed Cuttings Pile. 

Disturbance Event and Duration 
Assumed Volume of Cuttings 

Resuspended (m³) 
Area of Newly-settled Cuttings 

Layer >1 mm Thick (m²) 

Over-trawling, 45 seconds 630 94,725 

Excavation, 65 days 500 60,000 
 
By extrapolation, therefore, it would take approximately 10 over-trawling events or 14 excavation events, 
to re-suspend the whole of the present Brent Alpha cuttings pile into the water column. In addition to the 8 
legs (each approximately 56 m tall) and 24 piles (each approximately 50 m tall above the seabed), there 
are at least 50 individual spans of horizontal and vertical-diagonal members in the footings). It is therefore 
likely that the collapse of the footings, even just the initial degradation and collapse of the thinner lighter 
bracings, would result in more than the 10 or 14 disturbance events that would theoretically  
be required to re-suspend the entire cuttings pile by trawling or excavation respectively. If all of the 
disturbance events from the collapsing footings were to disturb some cuttings, this implies that each 
disturbance would re-suspend less than 600 m³ of cuttings. This would impact the immediate water-column 
and the adjacent seabed within approximately 200 m to 300 m of the footings. Particulates and 
hydrocarbons in the water column would not be likely to cause noticeable effects on individual pelagic 
organisms, let alone local populations. The thin new layer of re-settled cuttings might cause some impacts  
on the benthos but these would be over a very small area, and in the thin layers of cuttings recovery would 
probably begin quickly; consequently this impact would not be likely to have any noticeable effect on local 
populations and would be insignificant in relation to impacts from commercial trawling. 

11.6 Comparative Assessment of Management Options 

In line with the requirements of OSPAR Recommendation 2006/5 Assessment of drill cuttings [29] and 
DECC Guidance Notes [3], the options for drill cuttings piles were compared using the same method that 
was applied to the jacket (Section 7). In the case of the drill cuttings piles, however, we decided that the sub-
criteria ‘safety risks to fishermen’ and ‘commercial impacts on fisheries’ were not applicable when 
considering their management options [4]. From information published to date there is no indication that drill 
cuttings piles introduce contaminants into the food chain which would adversely affect the value or saleability 
of landed fish. There have been no reports of fishing gear becoming caught on historic drill cuttings piles; it 
is, however, unlikely that there have been many opportunities to date for such interactions, because of the 
presence either of operating platforms and the 500 m safety zones around them, or the derogated footings 
of jackets, which will be shielding the pile. These two sub-criteria therefore do not serve to differentiate 
options for the management of drill cuttings piles, and were not used in the Drill Cuttings TD [4] for the CAs 
for the cuttings piles. If footings and cuttings were both present after decommissioning it is not likely that they 
would have additive impacts on safety risks to fishermen or on commercial fishing. Conversely, if the cuttings 
have been removed but not the footings this would not reduce the possible impact of the footings on safety 
risk to fishermen or impacts on commercial fisheries. 

The Brent Alpha seabed cuttings pile falls below both of the OSPAR 2006/5 thresholds (‘persistence of area 
contaminated’ and ‘oil release rate’) and is best left in place to degrade naturally [4]. If the pile had to be 
disturbed, however, the recommended option for managing the removal of the pile is Option 2 ‘Retrieve 
cuttings to a vessel, transport slurry to shore for treatment and disposal’. A detailed discussion of the 
performances of the different options for the management of the Brent Alpha cuttings pile is given in [4]. 
The implications of this option for the Brent Alpha footings themselves are discussed in Section 12.6.9. 
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12 RESULTS OF COMPARATIVE ASSESSMENT OF COMBINED OPTIONS FOR THE 
BRENT ALPHA FOOTINGS AND THE SEABED CUTTINGS PILE 

12.1 Introduction 

This section presents the results of our assessment of the combined options for the Brent Alpha footings and 
the corresponding recommended option for the seabed cuttings pile. As with the CA in Section 10 for the 
footings alone, for the purposes of the CA we have assumed that if the pile bore grout were to be removed 
to permit the piles to be cut internally, it would be removed by drilling. 

12.2 Technically Feasible Combined Options 

For the footings option ‘Complete removal after external pile-cutting’, the option ‘Remove cuttings and  
treat onshore’ was identified in the Drill Cuttings TD [4] as the recommended option for the management  
of the Brent Alpha seabed cuttings pile if it had to be removed. In the case of the footings option  
‘Complete removal after internal pile-cutting’, the recommended option for the drill cuttings pile  
is ‘Leave in situ’. This approach was used so that a full and fair comparison could be made of the two 
complete programmes of work for the Brent Alpha footings. The combined options are described  
in Table 21. 

Table 21 Technically Feasible Options for BA Footings in Combination with the Seabed Drill Cuttings Pile. 

Combined Option 1  
Remove Cuttings and 
footings, with External  
Pile-cutting 

The guide frame at EL -109 m is cut from its bracings using DWC or 
mechanical shears, and returned to shore. The lower parts of the conductors 
and casings are cut internally at -3 m, extracted through the cuttings pile, 
and returned to shore. The seabed cuttings pile is recovered by suction 
dredging and the slurry taken to shore for treatment. Under appropriate 
permits, treated water is discharged to sea from the shore, any recovered 
oil is recycled and the treated solids are disposed of to landfill. Pits are 
excavated in the seabed around the legs, the clean sediment is deposited 
locally on the seabed or used to backfill previous pits, and the piles are cut 
externally by DWC. The leg bracings are severed by DWC or mechanical 
shears and the sections of footings are removed by SSCV for recycling 
onshore. 

Combined Option 2  
Leave Cuttings, Remove 
Footings with Internal  
Pile-cutting 

The guide frame at EL -109 m is cut from its bracings using DWC or 
mechanical shears and returned to shore. The lower parts of the conductors 
and casings are cut internally at -3 m, extracted through the cuttings pile, 
and returned to shore. The grout in the piles is drilled out and the piles cut 
internally using AWJ. The leg bracings are severed by DWC or mechanical 
shears and the sections of footings are removed by SSCV for recycling 
onshore. 

Combined Option 3  
Leave Footings and 
Cuttings in Place 

The footings (including the lower parts of the conductors and casings) are 
left in place, where they will corrode and eventually collapse. The drill 
cuttings pile is left in place undisturbed, for natural degradation. 
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12.3 Application of CA Method to Combined Options 

The three complete programmes of work were assessed and compared using the CA procedure described 
in Section 7. To combine raw numerical data (for example energy use, cost) we added the values from the 
relevant cuttings option to those of the jacket option, but for the scored sub-criteria in Technical Feasibility, 
Environmental and Societal we prepared new scores which assessed the combined programme of work. 
The new raw data values and the new scores were then normalised on the global scales for each of the 
sub-criteria. For each of the Combined Options, the resultant scores in each sub-criterion were then weighted 
using the Standard Weighting and summed to produce the total weighted score. The sensitivity of the 
CA-recommended option was examined by applying the weighting scenarios described in Section 7.4. 

12.4 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 22. The data 
were then transformed onto the global scales and weighted according to the standard weighting described 
in Section 9.4. The weighted scores are shown in Table 23. 

Table 22 Raw Data in each Sub-criterion for the Combined Options for the Brent Alpha Footings  
and Drill Cuttings Pile. 

Sub-criterion 

Combined Option 1 
Remove Cuttings and 
Footings, with External 

Pile-cutting 

Combined Option 2 
Leave Cuttings, 

Remove Footings with 
Internal Pile-cutting 

Combined Option 3 
Leave Footings and 
Cuttings in Place 

Safety risk offshore project 
personnel (PLL) 

0.0270 0.0300 0.0060 

Safety risk to other users of the 
sea (PLL) 

0.0000 0.0000 0.0590 

Safety risk onshore project 
personnel (PLL) 

0.0027 0.0023 0.0000 

Operational environmental 
impacts (score) 

0.00 0.80 1.00 

Legacy environmental impacts 
(score) 

1.00 0.75 0.65 

Energy use (GJ) 479,759 481,187 468,787 

Emissions (Te CO2) 32,620 32,596 40,787 

Technical feasibility (score) 0.70 0.60 1.00 

Effects on commercial fisheries 
(£) 

1,151,976 1,151,976 – 

Employment (man-years) 321.4 253.6 29.0 

Communities (score) 0.35 0.55 1.00 

Cost (£ million) 80.66 63.65 7.28 

Note: High values for the sub-criteria assessed as scores indicate good or desirable performance. 
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Table 23 Transformed and Weighted Sub-criteria Scores for the Combined Options for the Brent Alpha 
Footings and Drill cuttings Pile. 

Sub-criterion 

Combined Option 1 
Remove Cuttings and 
Footings, with External 

Pile-cutting 

Combined Option 2 
Leave Cuttings, 

Remove Footings with 
Internal Pile-cutting 

Combined Option 3 
Leave Footings and 
Cuttings in Place 

Safety risk offshore project 
personnel 

5.99 5.91 6.52 

Safety risk to other users of 
the sea 

6.67 6.67 5.18 

Safety risk onshore project 
personnel 

6.60 6.61 6.67 

Operational environmental 
impacts 

0.00 4.00 5.00 

Legacy environmental impacts 5.00 3.75 3.25 

Energy use 3.62 3.62 3.65 

Emissions 3.96 3.96 3.70 

Technical feasibility 14.00 12.00 20.00 

Effects on commercial 
fisheries 

3.31 3.31 0.00 

Employment 1.01 0.79 0.09 

Communities 2.33 3.67 6.67 

Cost 16.98 17.62 19.73 

Total weighted score 69.48 71.91 80.46 
 
On the basis of this assessment, the ‘CA-recommended option’ for the Brent Alpha footings in combination 
with the drill cuttings pile is Option 3 ‘Leave in place’. It has a total weighted score of 80.46, in contrast  
to Option 2’s total weighted score of 71.91 and Option 1’s weighted score of 69.48. Figure 46 illustrates 
the total weighted scores and the contributions of the sub-criteria, and Figure 47 shows the contributions of 
the DECC Five Main Criteria. 
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Figure 46 The Total Weighted Scores for the Combined Options for the Brent Alpha Footings  
and Drill Cuttings Pile, and the Contributions of the Sub-criteria. 

 

 
Figure 47 The Total Weighted Scores for the Combined Options for the Brent Alpha Footings  

and Drill Cuttings Pile, and the Contributions of the DECC Five Main Criteria. 
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12.5 Assessing the Sensitivity of the CA-Recommended Option 

12.5.1 Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores as described in Section 9.5. The purpose of this exercise was to determine if the order of the options 
changed under different scenarios and, importantly, to identify which sub-criteria were particularly significant 
in influencing the ranking of the options. 

12.5.2 Results of Sensitivity Analysis 

Table 24 presents the results of the sensitivity analysis showing the total weighted scores in the standard 
weighting and each weighting scenario. Figure 48 illustrates the results of this sensitivity analysis in terms of 
the DECC Five Main Criteria. 

In all six of the scenarios, Combined Option 3 ‘Leave Footings and Cuttings in Place’ has a higher total 
weighted score than either Combined Option 1 ‘Remove Cuttings and Footings with External Pile-cutting’ or 
Option 2 ‘Leave Cuttings, Remove Footings with Internal Pile-cutting’. It has a total weighted score that is from 
6.9% to 22.6% greater than that of the better of the removal options. The difference is greatest in Scenario 4 
‘Weighted to Technical’ (15.7 weighted points, 22.6% greater than Combined Option 1), followed by the 
standard weighting (8.6, 11.9%) and then Scenario 3 ‘Weighted to Environmental’ (6.8, 9.2% greater than 
Combined Option 2). 

In five of the six scenarios, Combined Option 2 ‘Complete Removal with Internal Pile-cutting’ is better than 
Combined Option 1 ‘Complete Removal with External Pile-cutting’. The difference between their total 
weighted scores is never large, with Combined Option 2 being from 1.7 to 5.3 weighted points (2.3% to 
7.8%) greater than Combined Option 1. In Scenario 4 ‘Weighted to Technical’, Combined Option 1 has  
a slightly higher total weighted score that is 0.67 weighted points (1%) greater than Combined Option 2. 

From this examination of sensitivity Combined Option 3 ‘Leave Footings and Cuttings in Place’ remains the 
option with the best overall performance, and is thus identified as the emerging recommendation. 
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Table 24 Total Weighted Scores and Ranking of the Combined Options for the Brent Alpha Footings  
and Drill Cuttings Pile under Different Weighting Scenarios. 

Weighting Scenario 

Combined 
Option 1 
Complete 

Removal with 
External  

Pile-cutting 

Combined 
Option 2 
Complete 

Removal with 
Internal  

Pile-cutting 

Combined 
Option 3  

Leave in Place 

1 DECC Five Main Criteria 
Rank 

69.48 71.91 80.46 

3 2 1 

2 Weighted to Safety 
Rank 

76.15 77.89 83.27 

3 2 1 

3 Weighted to Environmental 
Rank 

67.82 73.08 79.83 

3 2 1 

4 Weighted to Technical 
Rank 

69.60 68.93 85.33 

2 3 1 

5 Weighted to Societal 
Rank 

60.41 63.64 68.78 

3 2 1 

6 DECC Five Main Criteria without Economic 
Rank 

52.50 54.30 60.73 

3 2 1 

 



 BRENT ALPHA JACKET DECOMMISSIONING 
 TECHNICAL DOCUMENT 
 

Page | 96 

Figure 48 Results of the Sensitivity Analysis of the Combined Options for the Brent Alpha Footings and Drill Cuttings Pile. 

   

Combined Options for Brent Alpha footings and  
Drill Cuttings Scenario 1: Standard Weighting: 
DECC Five Criteria Equal. 

Combined Options for Brent Alpha Footings and  
Drill Cuttings Scenario 2: Weighted to Safety. 

Combined Options for Brent Alpha Footings  
and Drill Cuttings Scenario 3:  
Weighted to Environmental. 

   

Combined Options for Brent Alpha footings and  
Drill Cuttings Scenario 4: Weighted to Technical. 

Combined Options for Brent Alpha Footings and Drill 
Cuttings Scenario 5: Weighted to Societal. 

Combined Options for Brent Alpha Footings  
and Drill Cuttings Scenario 6:  
DECC Five Main Criteria without Economic. 
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12.6 Identification and Discussion of the Recommended Option for the Brent Alpha Footings 
in Combination with the Drill Cuttings Pile 

12.6.1 Introduction 

Both of the ‘removal’ options, Combined Option 1 and Combined Option 2, would result in the removal  
of the whole Brent Alpha footings to shore for recycling and disposal, and would satisfy the presumption  
in OSPAR 98/3 for ‘full removal’. In Combined Option 1 the seabed drill cuttings pile would also be 
removed to shore for treatment and disposal, whereas in Combined Option 2 it would be left in place, 
largely undisturbed, after the footings had been removed from around it. 

In the standard weighting and in all of the weighting scenarios, however, Combined Option 3 ‘Leave 
footings and cuttings in place’ has a higher total weighted score than either of the ‘removal’ options.  
The differences in the weighted scores between Combined Option 3 ‘Leave footings and cuttings in place’ 
and Combined Option 2, the better of the ‘removal’ options, are marked, with Combined Option 3 having 
a total score that is from five weighted points to 16 weighted points (6.9% to 22.6%) greater than the better 
of the ‘removal’ options. 

Examination of both the raw data (Table 22) and the weighted scores (Table 23) for each of the sub-criteria 
shows that the differences between Combined Option 3 and the two ‘removal’ options are very strongly 
driven by the differences in performance in ‘technical feasibility’ and, to a lesser extent ‘impact on 
communities’, ‘cost’ and ‘operational environmental impacts’ (which are better in Combined Option 3 than 
in either Combined Option 1 or Combined Option 2), and in ‘safety risks to other users of the sea’, and 
‘effects on commercial fisheries’ (which in both of the ‘removal’ options are better than in Combined Option 
3). All the other sub-criteria show no or only small differences between the options in terms of their weighted 
scores. This is illustrated in Figure 49, which shows the differences (positive or negative) in the weighted 
scores in each sub-criterion for Combined Option 2, ‘Leave cuttings, remove footings with internal pile-
cutting’, which is the better of the ‘removal’ options, and Combined Option 3 ’Leave footings and cuttings in 
place’. In Figure 49 the green bars indicate sub-criteria where Combined Option 3 has the better 
performance and the red bars indicate sub-criteria where Combined Option 2 has the better performance. 

Figure 49 Difference Chart Comparing the Weighted Scores of each Sub-criterion in Combined Option 2 
Leave Cuttings, Remove Footings with Internal Pile-cutting and Combined Option 3 Leave 
Footings and Cuttings in Place for the Brent Alpha Footings and Drill Cuttings Pile, under the 
Standard Weighting. 

 

Green bars: Combined Option 3 ‘Leave footings 
and cuttings in place’ is better than Combined 
Option 2 ‘Leave cuttings, remove footings with 
internal pile-cutting’ 

Red bars: Combined Option 2 ‘Leave cuttings, 
remove footings with internal pile-cutting’ is better 
than Combined Option 3 ‘Leave footings and 
cuttings in place’ 

 
It is therefore instructive to examine the differences between Combined Option 2 ‘Leave Cuttings, Remove 
Footings with Internal Pile-cutting’ (the better of the removal options) and Option 3 ‘Leave Footings and 
Cuttings in Place’ to determine if the relatively poorer performance of Combined Option 2 in terms of total 
weighted score is related to significant and material differences in the raw data in various sub-criteria. 
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The following sections therefore discuss the performances of the options in each of the sub-criteria in turn,  
as ordered in Figure 49, and determine the extent to which differences in performance are material in 
reaching a recommendation for the Brent Alpha footings in combination with the seabed drill cuttings.  
These narratives concentrate on the changes to performance brought about by including the implications  
of the drill cuttings pile. A narrative on the performances of options for the Brent Alpha footings alone was 
presented in Section 10 and is not repeated here. A detailed narrative on the performances of the options  
for the management of the Brent Alpha drill cuttings pile alone is presented in the Drill Cuttings TD [4]. 

12.6.2 Technical Feasibility 

Although it is thought feasible to excavate the pile bore grout and cut the piles internally, such operations 
have not been conducted on piles of this size or in water of this depth. The important technical aspect of 
Combined Option 2 is therefore the need to drill out the pile bore grout and cut the piles internally, not the 
presence of the external drill cuttings pile. For technical feasibility, Combined Option 2 was scored 0.6, 
the same as for Option 2 for the footings alone. 

Consequently, we have concluded that the criterion ‘Technical feasibility’ is a strong differentiator between 
the options for the BA footings in combination with the seabed drill cuttings pile. 

12.6.3 Impact on Communities 

In Combined Option 2, no additional operations would be undertaken onshore and no additional material 
is brought ashore for treatment or disposal. Accordingly, the score for impacts on local communities remains 
0.55, the same as for Option 1 and Option 2 for the footings alone. Since the potential impacts to onshore 
communities arise from the dismantling and disposal of the steel footings, and are amenable to further 
site specific mitigation measures (Section 10.4.3), we have concluded the sub-criterion ‘effect on local 
communities’ is not a strong differentiator between the options for the BA footings in combination with the 
seabed drill cuttings pile. 

12.6.4 Cost 

The estimated cost for Combined Option 2 is approximately nine times greater than that of Combined 
Option 3. In Combined Option 2, the presence of the cuttings pile and the consequent need to perform 
additional monitoring would add a further approximately £4 million (approximately 6.5%) to the cost of 
footings removal. The cost for Combined Option 3 would also increase by about £4 million (100%) because 
this same additional monitoring would be performed around the cuttings pile as it degraded. 

Although the total cost estimate for Combined Option 2 translated into a relatively high (good) value on the 
global scale (in relation, for example, to other much more expensive options for cell sediments) it is 
nonetheless a significant sum (£64 million) in comparison with the total cost of Combined Option 3 (£7 
million). Consequently, we have concluded that the sub-criterion ‘cost’ is a strong differentiator between the 
options for the BA footings in combination with the drill cuttings pile. 

12.6.5 Operational Environmental Impacts 

In Combined Option 2, the seabed drill cuttings pile would remain in place and largely undisturbed. DNV 
GL scored this option 0.80 on the global scale for operational environmental impacts, slightly poorer than 
the score of 0.94 for Option 2 for the footings alone. In Combined Option 3 there would be no additional 
offshore operations and the score remains 1.0. 

The small deterioration in the performance of Combined Option 2 in comparison to Option 2 for the footings 
alone is associated with the small but inevitable disturbances there will be to the cuttings, as the conductors 
are pulled up through the pile and the legs extracted through the fringes of the cuttings pile. The impacts that 
might occur would all be similar to other effects that arise from time to time offshore, and they would be 
localised and would stop soon after the operations had been completed. Consequently, we have concluded 
that the sub-criterion ‘operational environmental impacts’ is not a strong differentiator between the options for 
the BA footings in combination with the drill cuttings pile. 
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12.6.6 Safety Risk to Offshore Project Personnel 

In Combined Option 2, the safety risk for offshore project personnel increases by approximately 13%,  
from a PLL of 0.0265 for the footings alone to a PLL of 0.0300 for the combined option. This is as a result of 
the offshore monitoring of the seabed cuttings pile that would be required; leaving the cuttings in place 
would involve a small number of persons conducting survey and monitoring work over a long period of time. 

For the removal of the footings, offshore project personnel would be exposed to risk for the duration of the 
offshore operations, which would take less than a year to complete. The total safety risk would thus be 
equivalent to an annual PLL of at least 30 x 10-3. This is approximately 30 times greater than the annual PLL 
of 1 x 10-3 that would  
be considered to be the high end of the ‘tolerable’ zone. In all cases, the assessments of safety risks are 
‘unmitigated’ assessments, made in the absence of any site- or project-specific safety measures. We would 
never embark on any activity that was unsafe, and we always work to reduce all safety risks to a level that  
is ALARP. The risks to our personnel offshore and onshore would be amenable to further reduction, and the 
estimated PLLs for these two groups of personnel are therefore overestimates of the actual risk. Nevertheless, 
the estimated safety risk to project personnel offshore, which is associated with the cutting and lifting of large 
sections of footings, is significant, and we have concluded that the sub-criterion ‘safety risk to project 
personnel offshore’ is a strong differentiator between the options for the BA footings in combination with  
the drill cuttings pile. 

12.6.7 Safety Risk to Onshore Project Personnel 

In Combined Option 2, the estimated safety risk to the onshore personnel who would be engaged  
in dismantling and recycling the footings is a PLL of 0.0023 (2.3 x 10-3), and is unchanged from the 
corresponding estimate in Option 2 for the footings alone. This is about twice the maximum value that  
would be considered to be in the ‘tolerable’ zone, but as with other estimates of safety risk it does not 
include project- or site-specific mitigation measures that would undoubtedly be put in place, and which  
would reduce the risk to level that would be considered to be ALARP. There is no safety risk to onshore 
personnel in Combined Option 3. 

In view of the fact that the risk to onshore personnel is small and amenable to further reduction, we have 
concluded that the sub-criterion ‘safety risk to onshore personnel’ is not a strong differentiator between the 
options for the BA footings in combination with the drill cuttings pile. 

12.6.8 Energy Use and Gaseous Emissions 

In Combined Option 2 and Combined Option 3 the need for additional survey and monitoring programmes 
would lead to increase of 6% to 8% in total energy use and gaseous emissions. The energy use and gaseous 
emissions of these two combined options are, however, broadly similar and small or very small in 
comparison with other sources of energy use and emissions. 

The estimated CO2 emissions in Combined Option 2, 32,596 tonnes, are approximately 20% less than 
those of Option 3 (40,787 tonnes). In broad terms, however, both these estimates are approximately  
an order of magnitude lower than the CO2 emissions from Brent platforms when they were operating;  
as reported in [24] the total CO2 emissions from all four Brent platforms in 2011 was 396,000 tonnes. 
The estimated emissions from the combined options for the footings and cuttings are very low in comparison 
with the total CO2 emissions from all UKCS oil and gas platforms which, as reported in [25], amounted  
to 14.22 million tonnes in 2011. They are also very small in comparison with the UK commitment under the 
Climate Change Act [26] which implies an average annual reduction of 47.6 million tonnes CO2 each year 
from 2013 to 2017. 

Within the generally accepted levels of accuracy of estimates of energy use and gaseous emission,  
as described in [27], it is judged that the differences between the Combined Options may be real,  
but are small. In Combined Option 2, all the gaseous emissions and energy use would be associated with  
the operations and activities to remove the footings and recycle all the material onshore, and then survey  
and monitor the seabed cuttings pile. Conversely, in Combined Option 3, approximately the 95% of the 
emissions and energy use would be associated with the ‘theoretical’ energy costs of having to manufacture 
new material to replace otherwise recyclable steel left at sea. 
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Consequently, we have concluded that the sub-criteria ‘energy use’ and ‘gaseous emissions’ are not strong 
differentiators between the options for the BA footings in combination with the drill cuttings pile. 

12.6.9 Legacy Environmental Impacts 

The score determined by DNV GL for legacy environmental impacts in Combined Option 2 was 0.75, 
which is poorer than the score of 1.0 for the corresponding option for the footings alone. This change  
in score was informed in part by DNV GL’s assessment of the effects on the character and biology of the 
seabed of the long-term presence and slow degradation of the historic drill cuttings pile. 

The seabed drill cuttings pile would remain in place in both Combined Option 2 and Combined Option 3, 
but Combined Option 2 would have a slightly better performance in legacy environmental impacts than 
Combined Option 3 because it would not exhibit the additional negative legacy effects that would arise  
due to the interaction of the footings with the cuttings pile. The score for Combined Option 3 was 0.65, 
which is slightly poorer than the score of 0.70 for the corresponding option for the footings alone, and this 
reflects the additional effects from the disturbance of drill cuttings by degrading footings. 

The impacts in Combined Option 3 would be arise from the effects on the physical and ecological character 
of local seabed of corroding steel and degrading concrete grout, and the disturbance and then resettlement 
of amounts of drill cuttings resuspended into the water column by the impact of falling sections of footings. 
The area around the Brent alpha footings has already been impacted by the permitted discharge of oil-based 
drill cuttings, and the majority of the degrading footings would be likely to remain within this area, at or close 
their present location. The long-term legacy impacts of the footings and cuttings pile would therefore be very 
small and not significant for the local ecosystem. Consequently, we have concluded that the sub-criterion 
‘legacy environmental impacts’ is not a strong differentiator between the options for the  
BA footings in combination with the drill cuttings pile. 

12.6.10 Employment 

In both Combined Option 2 and Combined Option 3, the periodic surveying and monitoring of the 
seabed cuttings pile are estimated to create an additional 16 man-years of employment, which are increases 
of approximately 7% and 100% respectively in comparison with the levels of employment in Option 2 and 
Option 3 for the footings alone. As noted, these surveys would be very short-lived and sporadic, and in 
reality would probably not result in the creation of new jobs or be vital for the support of existing ones. 

These estimates of employment are small or very small in comparison to much more prolonged periods  
of sustained employment such as those associated with the whole P&A programme for the Brent wells. 
Consequently, we have concluded that the sub-criterion ‘employment’ is not a strong differentiator between 
the options for the BA footings in combination with the drill cuttings pile. 

12.6.11 Safety Risk to Other Users of the Sea 

The long-term presence of the seabed cuttings pile, either exposed on the seabed after the removal of the 
footings in Combined Option 2 or under the footings in Combined Option 3, does not affect the estimate 
of safety risk to other users of the sea. 

There is no evidence to suggest that exposed cuttings piles present a snagging risk to demersal fishing gear. 
In Combined Option 2, therefore, if the footings were completely removed and the piles severed at 3 m 
below the seabed, the cuttings pile would be over-trawlable and would not lead to an increase in the 
estimated safety risk for fishermen. In Combined Option 3, the presence of the drill cuttings pile beneath 
the footings would not increase the likelihood that fishing gear would snag on the footings. 

The total safety risk for fishermen in Combined Option 3 is an estimated PLL of 0.0590 (59 x 10-3), which 
was calculated on the basis that the footings would take 500 years to completely degrade and disappear. 
The average annual PLL derived from this estimate is approximately 0.12 x 10-3. There remains a clear 
difference between this option and Combined Option 2 (in which there is no safety risk to fishermen) , but 
the average annual PLL for fishermen in Combined Option 2 is within a range that could be regarded as 
‘tolerable’ and may be amenable to further mitigation measures. Consequently, we have concluded that the 
sub-criterion ‘safety risk to other users of the sea’, is not a strong differentiator between the options for the BA 
footings in combination with the drill cuttings pile. 
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12.6.12 Effects on Commercial Fisheries 

The long-term presence of the seabed cuttings pile, either exposed on the seabed after the removal of the 
footings in Combined Option 2 or under the footings in Combined Option 3, does not affect the estimate 
of the effects on commercial fisheries. We have assumed that, in Combined Option 2, demersal trawlers 
will be free to operate over and across the seabed drill cuttings pile after the removal of the footings. 
In Combined Option 3, the presence of the cuttings pile below the footings would have no additional 
influence on the existing impact to commercial fisheries from the presence of the footings. 

Consequently, as described in Section 10.4.12 for the footings alone, we have concluded that the 
sub-criterion ‘effect on commercial fisheries’ is not a strong differentiator between the options for the 
BA footings in combination with the drill cuttings pile. 

12.7 Conclusions 

There are two technically feasible options for the complete removal of the Brent Alpha footings in the 
presence of the seabed drill cuttings pile. Either the seabed drill cuttings pile could be removed to permit pits 
to be dug around each leg so that the piles could be cut externally by DWC, or the pile bore grout could  
be removed to permit the piles to be cut internally by AWJ. Although feasible, both options have numerous 
uncertainties and technical issues that would have to be resolved during any detailed FEED of a possible 
programme of work. The CA showed that Combined Option 2 ‘Leave Cuttings, Remove Footings with 
Internal Pile-cutting’ was, marginally, better than the other ‘removal’ option, Combined Option 1 ‘Remove 
Cuttings, Remove Footings with External Pile-cutting’. 

The advantages that would be realised by the complete removal of the footings would be the elimination of 
a long-term legacy safety risk for fishermen, the removal of a small source of seabed debris, and support for 
additional employment offshore and onshore. These could be realised without the need to remove and treat 
the whole cuttings pile, by removing the pile bore grout and cutting the piles internally, and then extracting 
sections of footings through the relatively thin layers of drill cuttings around the perimeter of the footings. 
This operation would disturb some cuttings which would drift and settle on the adjacent seabed, but would 
probably not increase the present extent of hydrocarbon contamination around the jacket. 

Following our assessment of the weighted scores for each sub-criterion, the identification of a  
CA-recommended option, and then our examination of the real data informing those scores, we have 
concluded that in terms of the BA footings in combination with the seabed drill cuttings pile, the significant 
sub-criteria serving to differentiate the options are ‘technical feasibility’, ‘cost’, and ‘safety risk to offshore 
project personnel’. The drivers and trade-offs for the decommissioning of the BA footings in combination  
with the drill cuttings involve a consideration of how feasible and safe it would be to remove the footings  
and leave the cuttings in place, and what real reduction in safety risk to other users of the sea or benefit  
to commercial fisheries would thus be achieved. 

As far as can be determined on the basis of a conceptual programme, the increases in technical difficulty, 
cost and safety risk for project personnel associated with the programme of work to drill out the pile bore 
grout, cut the piles internally and extract the footings while leaving the cuttings pile undistributed is not 
balanced by any real commensurate decrease in safety risk to other users of the sea or legacy environmental 
impacts, or increase in benefit to commercial fisheries. If the footings were to be removed, the safety risk to 
fishermen would be zero and the total safety risk to project personnel engaged in these operations offshore 
and onshore would be a PLL of 0.0323; that is, if we were to decommission the whole of the ‘Brent Alpha 
footings and cuttings pile’ approximately 31 times in this way, by drilling out the pile bore grout and cutting 
the piles internally then cutting and lifting the sections of footings, there is a risk that one project person might 
be killed. In terms of the overall Brent Decommissioning Project this PLL value is low and transforms to a value 
of close to 1 on the normalised global scale of safety risk where the maximum estimated total PLL of any 
option for any facility for any exposed group of persons is an order of magnitude greater at 0.2640. 

  



 BRENT ALPHA JACKET DECOMMISSIONING 
 TECHNICAL DOCUMENT 
 

Page | 102 

If the footings were to be left in place they would present a potential snagging risk to fishermen. Initially this 
would be for both pelagic and demersal gear, but as the footings degraded and the height of the remains 
above the seabed decreased, the risk to pelagic gear would decrease and then disappear. The estimate  
of total PLL for fishermen for the whole predicted lifetime of the footings on the seabed as they degrade  
is very conservative. It ignores the fact that fishing practices, vessels and equipment are all likely to change 
over time in a way that reduces safety risks for fishermen, and that fishermen themselves would take active 
measures to ensure that their gear did not interact with any remains on the seabed. As discussed elsewhere  
it would be our intention to apply for the continuation of the 500 m safety zone around the submerged 
remains of any platform support structure left in the Brent Field. We would work with the fishermen and the 
FLTC to ensure that any remains were properly marked and included in the FishSAFE system, to ensure that 
any risks to fisherman were minimised. We will have a long-term commitment to monitoring and management 
in the Brent Field, and will be able to review the developing situation in conjunction with BEIS and take any 
necessary mitigation measures as appropriate. 

The removal of the Brent Alpha footings, leaving the cuttings pile in place and largely undisturbed, would 
present several technical challenges but could be achieved at a cost of about £64 million. As a result of the 
discussion presented in Section 12.6.9, however, we have concluded that, objectively, few environmental 
or societal benefits would be gained from the additional expenditure and risk that would be incurred in 
removing the footings in this way. One of the tangible benefits would be the elimination of the ongoing 
liability that we would have if the footings were left in place. If the footings were left in place, the residual 
long-term safety risk to fishermen, from the footings on their own and in combination with the derogated 
GBSs, would be very low and amenable to further reduction by means of a number of mitigation measures. 

12.8 Recommended Option for the Brent Alpha Footings in Combination with the Seabed 
Drill Cuttings Pile 

The earlier assessment of options for the footings alone strongly suggested that there were few significant 
benefits to be gained from removing them. The additional safety risks, technical challenges and costs of 
drilling out the pile bore grout and cutting the piles internally are disproportionate to the small benefits that 
would be gained by then being able to remove the footings through the cuttings pile. Since there are few 
additional benefits to be gained by removing the footings in the presence of the drill cuttings pile, the 
increased technical difficulty and higher safety risk and cost of removal in the presence of the cuttings pile 
become significant reasons why the option ‘leave in place’ is preferable to either of the ‘removal’ options. 
Consequently, the recommended decommissioning option for the Brent Alpha footings in combination with 
the seabed drill cuttings pile is Combined Option 3 ‘Leave Footings and Drill Cuttings in Place’. 
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13 BRENT ALPHA JACKET DECOMMISSIONING PROGRAMME OF WORK 

13.1 Introduction 

This section describes, in broad terms, the programme of work that we would perform to complete the 
recommended option ‘Partial removal to -84.5 m’ if derogation were granted for the Brent Alpha jacket. 
During the final design of the execution programme, some of the details of the method may change. 

After detailed technical and engineering studies, we have contracted AllSeas AS to remove three of the 
Brent Field topsides using the new SLV Pioneering Spirit and dismantle these structures at the ASP facility  
on Teesside, as described in the Topsides TD [6] and the Brent Delta Topside Decommissioning Programme 
[30]. As well as being capable of lifting topsides of up to 48,000 tonnes, the SLV will be fitted with  
the JLS, a system of tilting beams and pulleys capable of lifting and carrying large parts of steel jackets. The 
JLS has not yet been built, but AllSeas have stated they intend develop it (Section 6.7.2). Our studies have 
confirmed that this system would be able to lift and retrieve the upper part of the Brent Alpha jacket, which 
would weigh approximately 7,168 tonnes after removal of the approximately 2,945 tonnes of steel in the 
upper parts of the conductors and casings. Accordingly, if the recommended option for the Brent Alpha 
jacket is approved, the upper jacket would be severed from the footings by cutting the legs  
and members at a depth of -84.5 m LAT, removed by the SLV in a single lift, and taken to the ASP facility  
for dismantling and recycling. 

Figure 50 Photograph of the Pioneering Spirit during Sea Trials in 2014. 

 

 

13.2 Single Lift Vessel Pioneering Spirit 

The SLV Pioneering Spirit is the first of its kind, a vessel specifically designed to remove the topsides and 
jackets of large offshore structures in single pieces. With a length of 382 m, a breadth of 124 m and  
a deadweight of some 240,000 tonnes, it is currently the biggest lifting vessel in the world (Figure 50). 

The Pioneering Spirit has several features that will enable it to undertake various types of heavy lift operation. 
The twin-hull design allows the vessel to position itself underneath the topsides of a platform; the slot between 
the two hulls is 122 m long and 59 m wide. As described more fully in [6] and illustrated in the AllSeas 
animation (http://allseas.com/equipment/pioneering-spirit/) the sliding lifting beams and hydraulic jacks 
will enable it to lift the a topside away in one quick procedure and transport it securely on the foredeck. 

  

http://allseas.com/equipment/pioneering-spirit/
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For removing large steel jackets, the vessel will be equipped with two tilting lifting beams which can be 
positioned over the stern using hydraulic rams. These beams will be fitted with moveable cradles designed  
to receive and securely hold a jacket or parts of a jacket, that can be lifted onto it by wires and winches. 
Once in position, the lifting beams rotate back so that the jacket lies on the aft deck of the SLV, supported  
by the cradles on the beams. 

13.3 Preparation 

After suitable depressurisation and purging, the topside with the PGDS will be removed by the SLV and taken 
to the nearshore transfer site. Two temporary working platforms, each weighing approximately 63 tonnes,  
will be fitted to the top of the jacket by a CSV. These will provide a safe platform from which to undertake 
further preparatory work on the platform, including the fitting of the lifting points. If there is a break in the 
programme of work between the removal of the topsides and the removal of the upper jacket, we will fit an 
Aid to Navigation (AtoN) on the jacket, and submit appropriate navigation information to UK Hydrographic 
Office (UKHO) so that Notices to Mariners can be issued. 

Some additional strengthening and support will have to be provided to horizontal members on the jacket  
at the -77 m level. Otherwise, studies have shown that the upper jacket is strong enough to bear its own 
weight and the forces to which it will be subjected when lifted by attachments fitted to the tops of the legs. 

13.4 Removal of Conductors 

The conductors will be cut at -84.5 m LAT and removed before the upper jacket is lifted away; the lower 
sections of the conductors will be left in place with the footings. 

In the season before the upper jacket is removed, an HLV supported by a ROVSV will cut the 13 3/8 inch 
and 20 inch casings and the 30 inch conductor using AWJ. The casings will be pinned to the conductor, 
and the 91 m long 158 tonne conductor and casings removed in a single lift. The conductors will be  
sea-fastened on a cargo barge and taken to shore for dismantling and recycling. In total, we estimate that 
2,945 tonnes of conductor and casing steel will be taken to shore. 

13.5 Cutting and Lifting 

The upper jacket will be separated from the footings by cutting it at a depth of approximately -84.5 m LAT. 
This will require a total of forty cuts comprising the three 7 m diameter pontoon legs in Row A, the three  
large legs on Row B, the three legs on Row AB and thirty-one vertical-diagonal bracings. It is estimated that if 
there were no complications caused by weather or equipment failure, the cutting programme will take 
approximately 17 days. Some carefully selected legs and braces will be left intact until just before removal, 
to ensure that the jacket does not move until ready for lifting off. Some of the cuts may be castellated 
(stepped) so that the jacket remains stable and secure until lifted. 

All underwater cutting will be completed using a DWC system deployed by ROVs from a DSV or CSV, 
probably operating on DyP; it is not envisaged that divers will be needed. All the cuts will be well above  
the top of the existing seabed cuttings pile, so the drill cuttings will not be disturbed. We do not plan  
to use underwater explosives, but if their use were required as a contingency we would consult with BEIS  
on their use and follow the JNCC’s Guidelines for minimizing the risk of injury to marine mammals from using 
explosives [31]. 
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Before the final cuts are made, new specially-designed lifting trunnions will be inserted and welded inside the 
open tops of the four corner legs. The SLV will then move into position and take station, working on DyP. 
The crane lifting strops will be attached to the lifting trunnions and the slack taken up. When the final cuts 
have been made, the upper part of the jacket will be lifted clear by the JLS14, a pulley system which is 
attached to the top of the TLB and controlled by winches on the deck of the SLV. By this procedure the jacket 
will be carefully aligned and laid against tailor-made carrying cradles (‘sledges’) on the TLB, which will be 
accurately designed to accommodate the shape of the jacket and allow its weight to be transferred to the 
TLB (Figure 51). Once the jacket has been positioned, the TLB will be rotated back onto the deck of the SLV 
so that the jacket is lying horizontally. The jacket will then be pulled further inboard by the lifting wires, until it 
reaches its predetermined position on the vessel’s deck and is secured for transportation. From beginning the 
final cuts to completing the sea-fastening of the jacket on board the SLV, this whole process should take 
approximately 18 hours. 

Figure 51 Lifting the Upper Part of the Brent Alpha Jacket using the JLS on the SLV. 

 

  

                                                
14 The JLS has not yet been built but Allseas have stated they intend to develop it. If Allseas have not 
developed the JLS by the time of the BA upper jacket removal, it is likely that they will remove the upper 
jacket using a 5,000 Te special-purpose crane on the Pioneering Spirit. 
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13.6 Transportation and Back-loading 

The Pioneering Spirit will then travel to a nearshore transfer site, which is a circular area of 2.78km diameter. 
The centre of this area (54°44.0’N, 01°06.0’W) is approximately 5.5 nautical miles from the mouth of the 
River Tees and approximately 3 nautical miles from the nearest coastline (The Headland at Hartlepool), and 
has a water depth of approximately 35 m. During a period of suitable good weather the jacket will be 
skidded from the Pioneering Spirit to the large cargo barge ‘Iron Lady’, in an operation taking approximately 
12 hours; the barge will be moored against the SLV which will be operating on DyP. Such a transfer is 
necessary because there is insufficient depth of water in the Tees estuary to allow the SLV to berth alongside 
the quay at the Able Yard. The cargo barge is 200 m long and 51.6 m wide and has been designed by 
AllSeas for use in a variety of installation and decommissioning operations. 

After the jacket has been sea-fastened it will take approximately 8 hours for tugs to tow the barge to the  
Able Yard. The barge will be moored at Quay 6 of the ASP facility, and carefully ballasted-down onto a 
prepared grounding bed, to ensure that the jacket can be skidded across to the quay in an operation that 
may take approximately 12 hours (refer to [6] for a more detailed description of the Able site). 

13.7 Onshore Dismantling and Recycling 

We have contracted Able UK to receive, dismantle and recycle the upper jacket. This work will be 
undertaken at their ASP facility on Teesside, which is fully licensed to receive, handle and dispose of the 
range of materials that will be present on the jacket [6]. We are already working with Able UK  
to ensure that impacts and risks to onshore environmental receptors, local communities and infrastructure  
are eliminated or reduced as far as practicable. This will be achieved in part by undertaking a site- and 
project-specific ESHIA for the upper jacket, which would then form the basis for the preparation of 
comprehensive plans and measures to manage, control and monitor all aspects of the onshore work. 

Excluding the upper parts of the conductors and casings weighing a total of 2,945 tonnes, we estimate that 
5,466 tonnes of steel and approximately 100 tonnes of aluminium-zinc anodes will be returned to shore. 
The estimated 1,601 tonnes of marine growth on the upper jacket will be removed soon after reception, and 
disposed of to a landfill site. The upper jacket will then be dismantled, probably using hydraulic shears and 
cranes, although some ‘hot cutting’ (oxy-acetylene cutting) may be required. The aim of the programme  
of work will be to reduce the height of the structure as quickly as possible so that component parts are 
bought down to ground level, where they can more easily and safely be cut into small pieces ready for 
recycling. Once started, this process may take approximately 4-6 months, but the intact upper jacket may  
sit in the yard for a period of time while Able conduct visual inspections and finalise their plans. Since the 
upper jacket comprises only steel and aluminium anodes, it is anticipated that after removal of the marine 
growth all this metallic material will be sent for recycling (Table 25). 

Table 25 Fate of Materials from Decommissioning the Brent Alpha Jacket. 

Material 
Removed on 
Upper Jacket 

Recycled 
Disposed of 
in Landfill 

Left in Place 

Steel (refer to Note) 8,411 8,411 0 14,848 

Aluminium/Zinc 101 101 0 155 

Organic marine growth 1,601 0 1,601 1,133 

Cementitious grout 0 0 0 5,204 

Totals (refer to Note) 10,113 8,512 1,601 21,340 

Note: This includes the 2,945 tonnes of conductors and casings down to -84.5m LAT. 
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13.8 Marking of Remains and Removal of Seabed Debris 

After the removal of the Brent Alpha topside [6], the existing 500 m radius safety zone around the jacket will 
remain in place. Before the upper jacket is removed, we will make an application for this safety zone to 
remain in place around the footings and to take effect immediately after the upper jacket has been removed. 

Seabed debris within 500 m of Brent Alpha will be removed as described in the DP [1]. 

13.9 Condition of Footings after Decommissioning 

Removal of the upper jacket by SLV will leave intact footings, and the lower parts of the conductors and 
casings, in place on the seabed (Section 7.4.1 and Table 25) where they will slowly degrade and collapse 
as described in Section 7.4.2. 
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15 ACRONYMS AND GLOSSARY 

AIS Automatic Identification System 

ALARP As Low As Reasonably 
Practicable 

ARMAWRAP A proprietary method of 
repairing a conductor, by 
clamping a sleeve around it 

ASP Able Seaton Port 

AtoN Aid to Navigation 

AWJ Abrasive Water Jetting 

BAR Brent Alpha Redevelopment 
(Project) 

BDP Brent Decommissioning Project 

BEIS Department for Business, Energy 
and Industrial Strategy 

Biofouling The accumulation of 
microorganisms, plants, algae 
or animals on submerged 
structures in the sea 

BTA Buoyancy Tank Assembly 

CA Comparative Assessment 

CAPEX Capital Expenditure: Cost of 
setting up facilities to enable 
operations to take place,  
in contrast to the OPEX 

Casing Hollow steel pipes of different 
diameters inserted through the 
conductor to protect the well 
bore and allow fluids to be 
returned to the topsides 

CCS Carbon Capture and Storage 

CO2 Carbon Dioxide 

COABISTM Component Orientated 
Anomaly Based Inspection 
System 

Conductor (pipe) A large diameter pile set into 
the ground to provide a stable 
structural foundation for a 
borehole or well 

Conductor string A large proportion of the final 
conductor formed by joining 
several individual sections of 
conductor 

CoP Cessation of Production 

CP Cathodic Protection 

CSV Construction Support Vessel 

DECC Department of Energy and 
Climate Change 

Demersal fishing Fishing using gear towed across 
the seabed 

DNV GL Det Norske Veritas 

DP Brent Field Decommissioning 
Programme 

DP2 Drilling Platform 2, the name  
of a platform that was located 
in the Frigg Field 

DSV Diving Support Vessel 

DWC Diamond Wire Cutter 

DyP Dynamic Positioning 

E&P Exploration and Production 

EIA Environmental Impact 
Assessment, the work performed 
and process completed to 
identify and assess the impacts 
of a proposed operation or 
programme of work 

El Elevation: The measure of the 
depth of a part of the structure 
below sea level (LAT) 

Environmental A description of the existing 
setting state of the physical, chemical, 

biological and socio-economic 
environments in which an 
activity would take place 

ES Brent Field Decommissioning 
Environmental Statement: 
The document that presents 
the results of the EIA 

ESHIA Environmental, Social and 
Health impact Assessment 

FAR Fatal Accident Rate 

FEED Front-end Engineering and 
Development 

FFDP Final Field Development Plan 

FishSAFE An electronic means of alerting 
vessels to the proximity of a 
structure in the sea. FishSAFE is 
a commercial fishing industry 
driven safety program. 
(www.fishsafe.eu) 

FLAGS Far North Liquids and 
Associated Gas System 

FLTC Fisheries Offshore Oil & Gas 
Legacy Trust Fund Limited 

Follower A hollow steel tube that was 
temporarily fitted to the tops  
of piles in the pontoon leg to 
permit the piles to be driven into 
the seabed 

GBP Pounds Sterling (UK)  
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GBS Gravity Base Structure: 
Otherwise known as the 
‘substructure’, comprising legs 
and caisson 

GJ Giga Joules 

Grout A general term for usually light, 
pumpable cement that can be 
introduced into pipes or 
complex and/or confined 
spaces 

HLV Heavy Lift Vessel (as distinct 
from an SSCV): A vessel 
designed to lift and move very 
large loads 

ICES International Council for the 
Exploration of the Seas 

IMO International Maritime 
Organisation 

IPR Interim Pipeline Regime 

JIP Joint Industry Project 

JLS Jacket Lift System 

LAT Lowest Astronomical Tide 

LOLER Lifting Operations and Lifting 
Equipment Regulations, 1998 

MAIB Marine Accident Investigation 
Branch 

MBES Multi-beam Echo Sounder 

MSV Multi Support Vessel 

NLGP Northern Leg Gas Pipeline 

OBM Oil-based Mud 

OPEX Operational Expenditure: 
The day-to-day costs of running 
a platform or facility 

OSPAR Oslo Paris Commission 

P&A Plug and Abandon (of wells) 

Pelagic fishing Fishing using nets deployed in 
the water column above the 
seabed 

Performance In this report, a generic term 
used to denote either (i) the 
results for an option in a 
particular sub-criterion; or  
(ii) the overall result for an 
option across all the selected 
sub-criteria 

PGDS Plate Girder Deck Structure.  
The steel support frame sitting 
on top of the BA jacket that 
carries all the topsides modules 

Pile Stick-Up The part of a steel pile that 
protrudes above the top of the 
pile sleeve 

PL Pipeline 

PLEM Pipeline End Manifold 

PLL Potential Loss of Life: An 
estimate of the number of 
fatalities that could occur whilst 
undertaking a defined amount 
of work 

ROV Remotely Operated Vehicle 

SLV Single Lift Vessel 

SPMT Special Purpose Manoeuvrable 
Trolleys 

SSCV Semi-Submersible Crane Vessel 

SSIV Subsea Isolation Valve 

Stinger A semi-flexible hollow steel tube 
which was an integral part of 
the follower, and was used to 
inject pile bore grout into 
the pile 

TAC Total Allowable Catch 

TCC Thermo-mechanical Cuttings 
Cleaner 

TD Technical Document 

Te A metric tonne, 1,000kg 

THC Total Hydrocarbon 
Concentration 

TLB Tilting Lifting Beam 

UK United Kingdom 

UKCS United Kingdom Continental 
Shelf 

UKHO United Kingdom Hydrographic 
Office (www.ukho.gov.uk) 

UKOOA United Kingdom Offshore 
Operators’ Association 

VASP Valve Assembly Spool-piece 

WBM Water-based Mud 

WLGP Western Leg Gas Pipeline 
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APPENDIX 1 BRENT ALPHA FOOTINGS ALONE TOTAL WEIGHTED SCORES  
UNDER EACH SUB-CRITERION AND DECC CRITERIA UNDER THE SET  
WEIGHTING SCENARIOS 

Scenario 1: DECC Five Main Criteria 

 Weight 

Option 1 
Complete 
Removal of 

Footings Alone 
with External 
Pile Cutting 

Option 2 
Complete 
Removal of 

Footings Alone 
with Internal 
Pile Cutting 

Option 3  
Leave Footings 

in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 6.7% 6.14 6.00 6.61 

Safety risk to other users of the sea 6.7% 6.67 6.67 5.18 

Safety risk to onshore project personnel 6.7% 6.61 6.61 6.67 

Operational environmental impacts 5.0% 3.55 4.70 5.00 

Legacy environmental impacts 5.0% 5.00 5.00 3.50 

Energy use (GJ) 5.0% 3.87 3.70 3.74 

Gaseous emissions (CO2) 5.0% 4.17 4.03 3.77 

Technical feasibility 20.0% 14.00 12.00 20.00 

Effects on commercial fisheries (£) 6.7% 3.31 3.31 0.00 

Employment 6.7% 0.73 0.75 0.04 

Impact on communities 6.7% 3.67 3.67 6.67 

Cost (£) 20.0% 17.81 17.76 19.87 

Total 100.2% 75.54 74.21 81.05 

Rank 2 3 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1 
Complete Removal 
of Footings Alone 

with External  
Pile Cutting 

Option 2 
Complete Removal 
of Footings Alone 

with Internal  
Pile Cutting 

Option 3  
Leave Footings  

in Place 

20% Safety 19.42 19.28 18.46 

20% Environmental 16.59 17.43 16.01 

20% Technical 14.00 12.00 20.00 

20% Societal 7.71 7.73 6.71 

20% Economic 17.81 17.76 19.87 

Total 75.54 74.21 81.05 

Rank 2 3 1 
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Scenario 2: Weighted for Safety 

 Weight 

Option 1 
Complete 
Removal of 

Footings Alone 
with External 
Pile Cutting 

Option 2 
Complete 
Removal of 

Footings Alone 
with Internal 
Pile Cutting 

Option 3  
Leave Footings 

in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 13.3% 12.27 11.99 13.20 

Safety risk to other users of the sea 13.3% 13.33 13.33 10.35 

Safety risk to onshore project personnel 13.3% 13.21 13.21 13.33 

Operational environmental impacts 3.8% 2.66 3.53 3.75 

Legacy environmental impacts 3.8% 3.75 3.75 2.63 

Energy use (GJ) 3.8% 2.91 2.78 2.81 

Gaseous emissions (CO2) 3.8% 3.13 3.03 2.83 

Technical feasibility 15.0 % 10.50 9.00 15.00 

Effects on commercial fisheries (£) 5.0% 2.48 2.48 0.00 

Employment 5.0% 0.55 0.56 0.03 

Impact on communities 5.0% 2.75 2.75 5.00 

Cost (£) 15.0% 13.36 13.32 14.90 

Total 100.1% 80.90 79.73 83.83 

Rank 2 3 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1 
Complete Removal 
of Footings Alone 

with External  
Pile Cutting 

Option 2 
Complete Removal 
of Footings Alone 

with Internal  
Pile Cutting 

Option 3  
Leave Footings  

in Place 

40% Safety 38.82 38.53 36.88 

15% Environmental 12.44 13.08 12.01 

15% Technical 10.50 9.00 15.00 

15% Societal 5.78 5.79 5.03 

15% Economic 13.36 13.32 14.90 

Total 80.90 79.73 83.83 

Rank 2 3 1 
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Scenario 3: Weighted for Environment 

 Weight 

Option 1 
Complete 
Removal of 

Footings Alone 
with External 
Pile Cutting 

Option 2 
Complete 
Removal of 

Footings Alone 
with Internal 
Pile Cutting 

Option 3  
Leave Footings 

in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 4.60 4.50 4.95 

Safety risk to other users of the sea 5.0% 5.00 5.00 3.88 

Safety risk to onshore project personnel 5.0% 4.96 4.96 5.00 

Operational environmental impacts 10.0% 7.10 9.40 10.00 

Legacy environmental impacts 10.0% 10.00 10.00 7.00 

Energy use (GJ) 10.0% 7.75 7.40 7.48 

Gaseous emissions (CO2) 10.0% 8.33 8.07 7.54 

Technical feasibility 15.0% 10.50 9.00 15.00 

Effects on commercial fisheries (£) 5.0% 2.48 2.48 0.00 

Employment 5.0% 0.55 0.56 0.03 

Impact on communities 5.0% 2.75 2.75 5.00 

Cost (£) 15.0% 13.36 13.32 14.90 

Total 100.0% 77.38 77.44 80.80 

Rank 3 2 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1 
Complete Removal 
of Footings Alone 

with External  
Pile Cutting 

Option 2 
Complete Removal 
of Footings Alone 

with Internal  
Pile Cutting 

Option 3  
Leave Footings  

in Place 

15% Safety 14.56 14.45 13.38 

40% Environmental 33.18 34.87 32.02 

15% Technical 10.50 9.00 15.00 

15% Societal 5.78 5.79 5.03 

15% Economic 13.36 13.32 14.90 

Total 77.38 77.44 80.80 

Rank 3 2 1 
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Scenario 4: Weighted for Technical 

 Weight 

Option 1 
Complete 
Removal of 

Footings Alone 
with External 
Pile Cutting 

Option 2 
Complete 
Removal of 

Footings Alone 
with Internal 
Pile Cutting 

Option 3  
Leave Footings 

in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 4.60 4.50 4.95 

Safety risk to other users of the sea 5.0% 5.00 5.00 3.88 

Safety risk to onshore project personnel 5.0% 4.96 4.96 5.00 

Operational environmental impacts 3.8% 2.66 3.53 3.75 

Legacy environmental impacts 3.8% 3.75 3.75 2.63 

Energy use (GJ) 3.8% 2.91 2.78 2.81 

Gaseous emissions (CO2) 3.8% 3.13 3.03 2.83 

Technical feasibility 40.0% 28.00 24.00 40.00 

Effects on commercial fisheries (£) 5.0% 2.48 2.48 0.00 

Employment 5.0% 0.55 0.56 0.03 

Impact on communities 5.0% 2.75 2.75 5.00 

Cost (£) 15.0% 13.36 13.32 14.90 

Total 100.2% 74.14 70.65 85.78 

Rank 2 3 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1 
Complete Removal 
of Footings Alone 

with External  
Pile Cutting 

Option 2 
Complete Removal 
of Footings Alone 

with Internal  
Pile Cutting 

Option 3  
Leave Footings  

in Place 

15% Safety 14.56 14.45 13.83 

15% Environmental 12.44 13.08 12.01 

40% Technical 28.00 24.00 40.00 

15% Societal 5.78 5.79 5.03 

15% Economic 13.36 13.32 14.90 

Total 74.14 70.65 85.78 

Rank 2 3 1 
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Scenario 5: Weighted for Societal 

 Weight 

Option 1 
Complete 
Removal of 

Footings Alone 
with External 
Pile Cutting 

Option 2 
Complete 
Removal of 

Footings Alone 
with Internal 
Pile Cutting 

Option 3  
Leave Footings 

in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 4.60 4.50 4.95 

Safety risk to other users of the sea 5.0% 5.00 5.00 3.88 

Safety risk to onshore project personnel 5.0% 4.96 4.96 5.00 

Operational environmental impacts 3.8% 2.66 3.53 3.75 

Legacy environmental impacts 3.8% 3.75 3.75 2.63 

Energy use (GJ) 3.8% 2.91 2.78 2.81 

Gaseous emissions (CO2) 3.8% 3.13 3.03 2.83 

Technical feasibility 15.0% 10.50 9.00 15.00 

Effects on commercial fisheries (£) 13.3% 6.62 6.62 0.00 

Employment 13.3% 1.46 1.49 0.09 

Impact on communities 13.3% 7.33 7.33 13.33 

Cost (£) 15.0% 13.36 13.32 14.90 

Total 100.1% 66.28 65.30 69.16 

Rank 2 3 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1 
Complete Removal 
of Footings Alone 

with External  
Pile Cutting 

Option 2 
Complete Removal 
of Footings Alone 

with Internal  
Pile Cutting 

Option 3  
Leave Footings  

in Place 

15% Safety 14.56 14.45 13.83 

15% Environmental 12.44 13.08 12.01 

15% Technical 10.50 9.00 15.00 

40% Societal 15.42 15.45 13.42 

15% Economic 13.36 13.32 14.90 

Total 66.28 65.30 69.16 

Rank 2 3 1 
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Scenario 6: DECC Five Main Criteria without Economic 

 Weight 

Option 1 
Complete 
Removal of 

Footings Alone 
with External 
Pile Cutting 

Option 2 
Complete 
Removal of 

Footings Alone 
with Internal 
Pile Cutting 

Option 3  
Leave Footings 

in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 6.7% 6.14 6.00 6.61 

Safety risk to other users of the sea 6.7% 6.67 6.67 5.18 

Safety risk to onshore project personnel 6.7% 6.61 6.61 6.67 

Operational environmental impacts 5.0% 3.55 4.70 5.00 

Legacy environmental impacts 5.0% 5.00 5.00 3.50 

Energy use (GJ) 5.0% 3.87 3.70 3.74 

Gaseous emissions (CO2) 5.0% 4.17 4.03 3.77 

Technical feasibility 20.0% 14.00 12.00 20.00 

Effects on commercial fisheries (£) 6.7% 3.31 3.31 0.00 

Employment 6.7% 0.73 0.75 0.04 

Impact on communities 6.7% 3.67 3.67 6.67 

Cost (£) 20.0% 0.00 0.00 0.00 

Total 100.2% 57.73 56.45 61.18 

Rank 2 3 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1 
Complete Removal 
of Footings Alone 

with External  
Pile Cutting 

Option 2 
Complete Removal 
of Footings Alone 

with Internal  
Pile Cutting 

Option 3  
Leave Footings  

in Place 

20% Safety 19.42 19.28 18.46 

20% Environmental 16.59 17.43 16.01 

20% Technical 14.00 12.00 20.00 

20% Societal 7.71 7.73 6.71 

20% Economic 0.00 0.00 0.00 

Total 57.73 56.45 61.18 

Rank 2 3 1 
 
Note: In this weighting scenario, to preserve the spread of the weightings across the other sub-criteria  

the sub-criterion ‘cost’ retains a weighting of 20% but all the options are accorded a cost of ‘nil’;  
this means that cost does not contribute to the overall weighted score of an option. 
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APPENDIX 2 BRENT ALPHA FOOTINGS IN COMBINATION WITH SEABED DRILL 
CUTTINGS PILE TOTAL WEIGHTED SCORES UNDER EACH SUB-CRITERION AND 
DECC CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: DECC Five Main Criteria 

 Weight 

Option 1 
Remove 
Footings,  

Drill Cuttings 
Removed 

Option 2 
Remove 
Footings,  

Drill Cuttings 
Left in Place 

Option 3  
Leave Footings 

in Place,  
Drill Cuttings 
Left in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 6.7% 5.99 5.91 6.52 

Safety risk to other users of the sea 6.7% 6.67 6.67 5.18 

Safety risk to onshore project personnel 6.7% 6.60 6.61 6.67 

Operational environmental impacts 5.0% 0.00 4.00 5.00 

Legacy environmental impacts 5.0% 5.00 3.75 3.25 

Energy use (GJ) 5.0% 3.62 3.61 3.65 

Gaseous emissions (CO2) 5.0% 3.96 3.96 3.70 

Technical feasibility 20.0% 14.00 12.00 20.00 

Effects on commercial fisheries (£) 6.7% 3.31 3.31 0.00 

Employment 6.7% 1.01 0.79 0.09 

Impact on communities 6.7% 2.33 3.67 6.67 

Cost (£) 20.0% 16.98 17.62 19.73 

Total 100.2% 69.48 71.91 80.46 

Rank 3 2 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1  
Remove Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

20% Safety 19.26 19.19 18.37 

20% Environmental 12.58 15.32 15.60 

20% Technical 14.00 12.00 20.00 

20% Societal 6.66 7.78 6.76 

20% Economic 16.98 17.62 19.73 

Total 69.48 71.91 80.46 

Rank 3 2 1 
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Scenario 2: Weighted for Safety 

 Weight 

Option 1 
Remove 
Footings,  

Drill Cuttings 
Removed 

Option 2 
Remove 
Footings,  

Drill Cuttings 
Left in Place 

Option 3  
Leave Footings 

in Place,  
Drill Cuttings 
Left in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 13.3% 11.97 11.81 13.03 

Safety risk to other users of the sea 13.3% 13.33 13.33 10.35 

Safety risk to onshore project personnel 13.3% 13.20 13.21 13.33 

Operational environmental impacts 3.8% 0.00 3.00 3.75 

Legacy environmental impacts 3.8% 3.75 2.81 2.44 

Energy use (GJ) 3.8% 2.72 2.71 2.74 

Gaseous emissions (CO2) 3.8% 2.97 2.97 2.77 

Technical feasibility 15.0 % 10.50 9.00 15.00 

Effects on commercial fisheries (£) 5.0% 2.48 2.48 0.00 

Employment 5.0% 0.76 0.60 0.07 

Impact on communities 5.0% 1.75 2.75 5.00 

Cost (£) 15.0% 12.73 13.21 14.80 

Total 100.1% 76.15 77.89 83.27 

Rank 3 2 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1 Remove 
Footings,  

Drill Cuttings 
Removed 

Option 2 Remove 
Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

40% Safety 38.49 38.36 36.71 

15% Environmental 9.43 11.49 11.70 

15% Technical 10.50 9.00 15.00 

15% Societal 4.99 5.83 5.07 

15% Economic 12.73 13.21 14.80 

Total 76.15 77.89 83.27 

Rank 3 2 1 
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Scenario 3: Weighted for Environment 

 Weight 

Option 1  
Remove 
Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove 
Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 4.49 4.43 4.89 

Safety risk to other users of the sea 5.0% 5.00 5.00 3.88 

Safety risk to onshore project personnel 5.0% 4.95 4.96 5.00 

Operational environmental impacts 10.0% 0.00 8.00 10.00 

Legacy environmental impacts 10.0% 10.00 7.50 6.50 

Energy use (GJ) 10.0% 7.24 7.23 7.30 

Gaseous emissions (CO2) 10.0% 7.92 7.92 7.40 

Technical feasibility 15.0% 10.50 9.00 15.00 

Effects on commercial fisheries (£) 5.0% 2.48 2.48 0.00 

Employment 5.0% 0.76 0.60 0.07 

Impact on communities 5.0% 1.75 2.75 5.00 

Cost (£) 15.0% 12.73 13.21 14.80 

Total 100.0% 67.82 73.08 79.83 

Rank 3 2 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1  
Remove Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

15% Safety 14.44 14.39 13.77 

40% Environmental 25.16 30.65 31.20 

15% Technical 10.50 9.00 15.00 

15% Societal 4.99 5.83 5.07 

15% Economic 12.73 13.21 14.80 

Total 67.82 73.08 79.83 

Rank 3 2 1 
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Scenario 4: Weighted for Technical 

 Weight 

Option 1  
Remove 
Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove 
Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 4.49 4.43 4.89 

Safety risk to other users of the sea 5.0% 5.00 5.00 3.88 

Safety risk to onshore project personnel 5.0% 4.95 4.95 5.00 

Operational environmental impacts 3.8% 0.00 3.00 3.75 

Legacy environmental impacts 3.8% 3.75 2.81 2.44 

Energy use (GJ) 3.8% 2.72 2.71 2.74 

Gaseous emissions (CO2) 3.8% 2.97 2.97 2.77 

Technical feasibility 40.0% 28.00 24.00 40.00 

Effects on commercial fisheries (£) 5.0% 2.48 2.48 0.00 

Employment 5.0% 0.76 0.60 0.07 

Impact on communities 5.0% 1.75 2.75 5.00 

Cost (£) 15.0% 12.73 13.21 14.80 

Total 100.2% 69.60 68.92 85.33 

Rank 2 3 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1  
Remove Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

15% Safety 14.44 14.39 13.77 

15% Environmental 9.43 11.49 11.70 

40% Technical 28.00 24.00 40.00 

15% Societal 4.99 5.83 5.07 

15% Economic 12.73 13.21 14.80 

Total 69.60 68.92 85.33 

Rank 2 3 1 
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Scenario 5: Weighted for Societal 

 Weight 

Option 1  
Remove 
Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove 
Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 4.49 4.43 4.89 

Safety risk to other users of the sea 5.0% 5.00 5.00 3.88 

Safety risk to onshore project personnel 5.0% 4.95 4.96 5.00 

Operational environmental impacts 3.8% 0.00 3.00 3.75 

Legacy environmental impacts 3.8% 3.75 2.81 2.44 

Energy use (GJ) 3.8% 2.72 2.71 2.74 

Gaseous emissions (CO2) 3.8% 2.97 2.97 2.77 

Technical feasibility 15.0% 10.50 9.00 15.00 

Effects on commercial fisheries (£) 13.3% 6.62 6.62 0.00 

Employment 13.3% 2.01 1.59 0.18 

Impact on communities 13.3% 4.67 7.33 13.33 

Cost (£) 15.0% 12.73 13.21 14.80 

Total 100.1% 60.41 63.64 68.78 

Rank 3 2 1 
 

 
 

Total Weighted Score across DECC Criteria 

Option 1  
Remove Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

15% Safety 14.44 14.39 13.77 

15% Environmental 9.43 11.49 11.70 

15% Technical 10.50 9.00 15.00 

40% Societal 13.30 15.54 13.51 

15% Economic 12.73 13.21 14.80 

Total 60.41 63.64 68.78 

Rank 3 2 1 
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Scenario 6: DECC Five Main Criteria without Economic 

 Weight 

Option 1  
Remove 
Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove 
Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 6.7% 5.99 5.91 6.52 

Safety risk to other users of the sea 6.7% 6.67 6.67 5.18 

Safety risk to onshore project personnel 6.7% 6.60 6.61 6.67 

Operational environmental impacts 5.0% 0.00 4.00 5.00 

Legacy environmental impacts 5.0% 5.00 3.75 3.25 

Energy use (GJ) 5.0% 3.62 3.61 3.65 

Gaseous emissions (CO2) 5.0% 3.96 3.96 3.70 

Technical feasibility 20.0% 14.00 12.00 20.00 

Effects on commercial fisheries (£) 6.7% 3.31 3.31 0.00 

Employment 6.7% 1.01 0.79 0.09 

Impact on communities 6.7% 2.33 3.67 6.67 

Cost (£) 20.0% 0.00 0.00 0.00 

Total 100.2% 52.50 54.29 60.73 

Rank 3 2 1 
 

 

Total Weighted Score across DECC Criteria 

Option 1  
Remove Footings,  

Drill Cuttings 
Removed 

Option 2  
Remove Footings,  

Drill Cuttings  
Left in Place 

Option 3  
Leave Footings  

in Place,  
Drill Cuttings  
Left in Place 

20% Safety 19.26 19.19 18.37 

20% Environmental 12.58 15.32 15.60 

20% Technical 14.00 12.00 20.00 

20% Societal 6.66 7.78 6.78 

20% Economic 0.00 0.00 0.00 

Total 52.50 54.29 60.73 

Rank 3 2 1 
 
Note: In this weighting scenario, to preserve the spread of the weightings across the other sub-criteria the 

sub-criterion ‘cost’ retains a weighting of 20% but all the options are accorded a cost of ‘nil’; this 
means that cost does not contribute to the overall weighted score of an option. 



 

 

  



 

 

 


