
 

 

Shell U.K. Limited 

 
 

BRENT FIELD PIPELINES DECOMMISSIONING 

TECHNICAL DOCUMENT 

 

 

CGI image of the Brent Field installations. 

A supporting document to the Brent Field Decommissioning Programmes 

 

Shell Report Number BDE-F-PIP-BA-5801-00001 

January 2020 

Final 

 

  

 



Intentionally left blank 
 



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 1 

Contents 

1 THE OWNERS OF THE BRENT FIELD................................................................................ 7 

2 BRENT FIELD DECOMMISSIONING DOCUMENTATION ..................................................... 9 

3 EXECUTIVE SUMMARY ................................................................................................ 11 

4 INTRODUCTION ....................................................................................................... 13 

5 DESCRIPTION OF THE BRENT PIPELINES ......................................................................... 15 

5.1 Overview ................................................................................................................. 15 

5.2 Construction and Location............................................................................................ 15 

5.3 Preparation of the Pipelines for Decommissioning ............................................................. 22 

5.4 Reconfiguration of the gas export pipelines ..................................................................... 22 

5.4.1 Introduction ........................................................................................................ 22 

5.4.2 The Brent Bypass Project ....................................................................................... 22 

5.4.3 The Brent Charlie Gas Export Project ....................................................................... 25 

5.4.4 The Penguins Redevelopment Project ....................................................................... 26 

5.4.5 Management of Section 29 Notices ....................................................................... 26 

5.5 Concrete Protection Mattresses ..................................................................................... 27 

5.6 Brent Pipelines Materials Inventory ................................................................................. 27 

5.6.1 Brent Rigid Pipelines ............................................................................................. 27 

5.6.2 Brent Flexible Pipelines ......................................................................................... 28 

5.6.3 Brent Umbilicals and Power Cables ......................................................................... 29 

6 PRESENT CONDITION AND SURVEY HISTORY OF THE PIPELINES ....................................... 31 

6.1 Introduction ............................................................................................................... 31 

6.2 Brent Rigid Pipelines ................................................................................................... 33 

6.2.1 PL001/N0501 .................................................................................................. 33 

6.2.2 PL002B/N0201 ................................................................................................ 40 

6.2.3 PL017A-D/N0601 ............................................................................................. 42 

6.2.4 PL044/N0405 .................................................................................................. 44 

6.2.5 PL045/N0303 .................................................................................................. 46 

6.2.6 PL046/N0304 .................................................................................................. 48 

6.2.7 PL047/N0404 .................................................................................................. 50 

6.2.8 PL048/N0302 .................................................................................................. 52 

6.2.9 PL049/N0301 .................................................................................................. 54 

6.2.10 PL050/N0401 .................................................................................................. 56 

6.2.11 PL051/N0402 .................................................................................................. 58 

6.2.12 PL051/N0402a ................................................................................................ 60 

6.2.13 PL052/N0403 .................................................................................................. 61 

6.2.14 PL987A/N0738 ................................................................................................ 63 

6.2.15 PL987A/N0739 ................................................................................................ 65 

6.2.16 PL988A/N0913 ................................................................................................ 66 

6.2.17 PL4493/N0610 ................................................................................................ 68 

6.2.18 PL4730/N9903A and PL4730/N9903B .............................................................. 69 

6.3 Brent Flexible Pipelines ................................................................................................ 71 

6.3.1 PL050/N0952 .................................................................................................. 71 

6.3.2 PL1955/N0310 ................................................................................................ 71 

6.3.3 PL1955/N0311 ................................................................................................ 73 

6.3.4 PL4731/N9900 ................................................................................................ 74 



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 2 

6.3.5 PL4732/N9902 ................................................................................................ 75 

6.4 Brent Umbilicals and Pipeline Cables ............................................................................. 76 

6.4.1 PL987A.1-3/N0841 ........................................................................................... 76 

6.4.2 PLU4494/N4870 .............................................................................................. 78 

6.4.3 PLU4560/N2801 .............................................................................................. 79 

6.4.4 PLU4561/N1844 .............................................................................................. 80 

6.4.5 PLU4562/N0830 .............................................................................................. 81 

6.4.6 PLU4733/N9901 .............................................................................................. 83 

7 REGULATORY FRAMEWORK ........................................................................................ 85 

7.1 Introduction ............................................................................................................... 85 

8 DESCRIPTION OF THE BRENT DECOMMISSIONING COMPARATIVE ASSESSMENT 
PROCESS ................................................................................................................. 87 

8.1 Definition of Decommissioning Option ........................................................................... 87 

8.2 Categorisation of Pipelines .......................................................................................... 87 

8.3 Comparative Assessment Process for Qualitative Pipelines .................................................. 90 

8.4 Overview of the Brent Decommissioning Comparative Assessment Process for the 
Quantitative Pipelines ................................................................................................. 91 

8.4.1 Comparative Assessment Criteria ............................................................................ 92 

8.4.2 Comparative Assessment Data ............................................................................... 94 

8.4.3 Assessing the Performance of each Option ............................................................... 96 

8.4.4 Examining the Sensitivity of the CA-recommended Option ............................................ 97 

8.4.5 Identifying the Recommended Option ...................................................................... 99 

9 TECHNICALLY FEASIBLE OPTIONS FOR DECOMMISSIONING OF THE PIPELINES ................ 101 

9.1 Introduction ............................................................................................................. 101 

9.2 Decommissioning Options for the Qualitative Lines.......................................................... 101 

9.3 Decommissioning Options for the Quantitative Lines ........................................................ 101 

9.3.1 Option 1 Leave In Situ with no Further Remediation Required ...................................... 101 

9.3.2 Option 2 Leave Tied-in at Platforms; Remote End Trenched and Back-filled .................... 102 

9.3.3 Option 3 Leave Disconnected on the Seabed and Rock-dump Pipeline Ends .................. 103 

9.3.4 Option 4 Disconnect from Platforms/Subsea Infrastructure and Trench and Backfill 
Whole Length of Pipeline .................................................................................... 104 

9.3.5 Option 5 Disconnect from Platforms/Infrastructure and Rock-dump Whole Length of 
Pipeline ........................................................................................................... 105 

9.3.6 Option 6 Recover Whole Length of Pipeline by Cut and Lift ........................................ 106 

9.3.7 Option 7 Recover Whole Length of Pipeline by Reverse S-lay (Single Joint) .................... 107 

9.3.8 Option 8 Partial Trench and Backfill of Pipeline with Isolated Rock-dump ....................... 108 

9.3.9 Option 9 Partial Rock-dump of Pipeline .................................................................. 109 

9.3.10 Summary of Options for the Quantitative Pipelines .................................................... 110 

10 PIPELINE CLEANING ................................................................................................ 111 

10.1 Introduction ............................................................................................................. 111 

10.2 Cleaning Strategy for Pipelines within the BDP ............................................................... 111 

10.2.1 Oil Pipeline Example PL046/N0304 .................................................................... 111 

10.2.2 Gas Pipeline Example PL044/N0405 .................................................................. 112 

10.2.3 Conclusions ...................................................................................................... 112 

11 SUMMARY OF TECHNICAL STUDIES ........................................................................... 117 

11.1 Introduction ............................................................................................................. 117 

11.2 Assessment of Safety Risk to Project Personnel ................................................................ 117 



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 3 

11.3 Assessment of Degradation and Longevity of Decommissioned Pipelines ............................. 118 

11.3.1 Introduction ...................................................................................................... 118 

11.3.2 Rigid Pipelines .................................................................................................. 118 

11.3.3 Flexible Pipelines, Umbilicals and Cables ............................................................... 122 

11.3.4 Limitations and Assumptions ................................................................................. 122 

11.4 Assessment of Safety Risk to Fishermen ......................................................................... 124 

11.4.1 Summary of Findings .......................................................................................... 124 

11.4.2 Limitations and Assumptions ................................................................................. 128 

11.5 Feasibility of Trenching Operations .............................................................................. 129 

11.5.1 Types of Trenching Equipment .............................................................................. 130 

11.5.2 Restrictions to Trenching Operations ...................................................................... 130 

11.5.3 Preferred Equipment Options ................................................................................ 131 

11.5.4 Conclusion ....................................................................................................... 132 

11.6 Feasibility of Subsea Rock-dumping ............................................................................. 133 

11.7 Effects on Commercial Fisheries .................................................................................. 133 

11.8 Effects on Employment .............................................................................................. 134 

12 RESULTS OF COMPARATIVE ASSESSMENT OF PIPELINES ................................................. 135 

12.1 Introduction ............................................................................................................. 135 

12.2 Results of the Comparative Assessment for the Qualitative Pipelines .................................... 135 

12.2.1 Feasible Options ............................................................................................... 135 

12.2.2 PL050/N0952 ................................................................................................ 136 

12.2.3 PL051/N0402a .............................................................................................. 137 

12.2.4 PL987A/N0738 .............................................................................................. 138 

12.2.5 PL987A/N0739 .............................................................................................. 139 

12.2.6 PL987A.1-3/N0841 ......................................................................................... 140 

12.2.7 PL988A/N0913 .............................................................................................. 142 

12.2.8 PL1955/N0310 .............................................................................................. 143 

12.2.9 PL1955/N0311 .............................................................................................. 144 

12.2.10 PL4493/N0610 .............................................................................................. 145 

12.2.11 PLU4494/N4870 ............................................................................................ 146 

12.2.12 PLU4560/N2801 ............................................................................................ 146 

12.2.13 PLU4561/N1844 ............................................................................................ 147 

12.2.14 PLU4562/N0830 ............................................................................................ 148 

12.2.15 PL4731/N9900 .............................................................................................. 149 

12.2.16 PL4732/N9902 .............................................................................................. 150 

12.2.17 PLU4733/N9901 ............................................................................................ 151 

12.2.18 Summary of Recommended Options for the Qualitative Pipelines ................................. 152 

12.3 Results of the Comparative Assessment for the Quantitative Pipelines .................................. 153 

12.3.1 Introduction ...................................................................................................... 153 

12.3.2 PL001/N0501 ................................................................................................ 153 

12.3.3 PL002B/N0201 .............................................................................................. 164 

12.3.4 PL017A-D/N0601 ........................................................................................... 176 

12.3.5 PL044/N0405 ................................................................................................ 185 

12.3.6 PL045/N0303 ................................................................................................ 196 

12.3.7 PL046/N0304 ................................................................................................ 206 

12.3.8 PL047/N0404 ................................................................................................ 217 

12.3.9 PL048/N0302 ................................................................................................ 228 



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 4 

12.3.10 PL049/N0301 ................................................................................................ 240 

12.3.11 PL050/N0401 ................................................................................................ 253 

12.3.12 PL051/N0402 ................................................................................................ 264 

12.3.13 PL052/N0403 ................................................................................................ 275 

12.3.14 PL4730/N9903A ............................................................................................ 287 

12.3.15 PL4730/N9903B ............................................................................................ 296 

12.3.16 Summary of Recommended Options for the Quantitative Pipelines ............................... 305 

13 BRENT PIPELINE DECOMMISSIONING PROGRAMME OF WORK ..................................... 307 

13.1 Introduction ............................................................................................................. 307 

13.1.1 Recover Whole Length by Cut and Lift ................................................................... 308 

13.1.2 Recover by Reverse-Reeling .................................................................................. 310 

13.1.3 Trench and Backfill Whole Length ......................................................................... 312 

13.1.4 Leave in situ with Remediation of Pipeline End by Rock-dump ...................................... 317 

13.1.5 Leave in situ with No Further Remediation ............................................................... 318 

13.1.6 Partial Trench and Backfill with Isolated Rock-dump................................................... 319 

13.2 Pipeline Crossings .................................................................................................... 321 

13.3 Span Remediation .................................................................................................... 327 

13.4 Brent Pipeline System Materials Inventory ...................................................................... 327 

13.5 Removal of Subsea Structures ..................................................................................... 328 

13.5.1 Introduction ...................................................................................................... 328 

13.5.2 Brent Bravo SSIV ............................................................................................... 329 

13.5.3 Brent Spar PLEM and Protection Structure ................................................................ 332 

13.5.4 Brent Alpha Splitter Box ...................................................................................... 335 

13.5.5 Valve Assembly Spool Piece (VASP) ....................................................................... 335 

13.6 Seabed Structures Materials Inventory .......................................................................... 336 

13.7 Removal of Subsea Mattresses and Grout Bags.............................................................. 336 

13.8 Recovery of Seabed Debris ........................................................................................ 339 

14 SUPPORTING MATERIAL ............................................................................................ 343 

15 ACRONYMS AND GLOSSARY ................................................................................... 345 

Appendix 1 Recent Brent Pipeline Spanograms ..................................................................... 347 

Appendix 2 PL001/N0501 Total Weighted Scores Under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 361 

Appendix 3 PL002B/N0201 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 367 

Appendix 4 PL017A-D/N0601 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 373 

Appendix 5 PL044/N0405 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 379 

Appendix 6 PL045/N0303 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 385 

Appendix 7 PL046/N0304 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 391 

Appendix 8 PL047/N0404 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 397 

Appendix 9 PL048/N0302 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 403 



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 5 

Appendix 10 PL049/N0301 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 409 

Appendix 11 PL050/N0401 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 415 

Appendix 12 PL051/N0402 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 421 

Appendix 13 PL052/N0403 Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 427 

Appendix 14 PL4730/N9903A Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 433 

Appendix 15 PL4730/N9903B Total Weighted Scores under each Sub-criteria and BEIS Criteria 
under the Set Weighting Scenarios ............................................................................... 439 

Appendix 16 Brent Facilities Pre-decommissioning Subsea Diagrams ............................................ 445 

Appendix 17 Brent Facilities Post-decommissioning Subsea Diagrams ........................................... 447 

 
  



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 6 

Intentionally left blank 



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 7 

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 Section 29 Notices that have been served on the owners  
(for the Brent topsides and the other installations, including the Brent substructures 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 Pipelines 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 installations, thirty 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 installations and systems. We started planning this complex decommissioning 
programme in 2006, and as a result of this 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 several 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 Department for Business, Energy and Industrial strategy BEIS1, we have chosen to present 
essential, detailed descriptive and factual information, and where necessary full Comparative Assessments 
(CAs) in six separate Technical Documents (TDs), which support and inform the four individual Brent 
Decommissioning Programmes (DPs) - the Brent Field Decommissioning Programme [1], the Brent Field 
Pipelines Decommissioning Programme [2], the Brent Field Topsides Decommissioning Programme [3] and 
the Brent Delta Topside Decommissioning Programme [4]. 

The Brent Field Pipelines 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 pipelines 

• The proposed programme of work for decommissioning the Brent Field pipelines 

• The continuing responsibilities that the owners will have for any pipelines or material remaining in 
the Brent Field  

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

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

Figure 1 shows the suite of documentation for all the DPs prepared for the overall Brent project. 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 all references is given when first cited, and thereafter by the 
document’s number in brackets [ ] as listed in Section 14. 
This TD was originally prepared in 2017 in support of the Consultation Draft of the Brent Field 
Decommissioning Programmes document. Following comments received during public consultation and 
during the preparation of the Brent Decommissioning Derogation Assessment, it has been updated with small 
corrections and some additional text that do not materially affect the assessments or recommendations it 
presents. 
  

 

1 In July 2016 the Department of Energy and Climate Change (DECC) was replaced by the Department for 
Business, Energy and Industrial Strategy (BEIS). At this time, a number of DECC regulatory responsibilities 
also transferred to the new Oil and Gas Authority (OGA). Any further references to DECC should be taken as 
BEIS. 
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Figure 1 Brent Field Decommissioning Programmes and Supporting Documentation. 
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3 EXECUTIVE SUMMARY 

This Technical Document presents information on the past and current status of the Brent Field pipelines and 
the subsea infrastructure. It presents information on the construction of the various pipelines and describes 
how the pipelines have been categorised into two groups for Comparative Assessment: Qualitative and 
Quantitative pipelines. For the purposes of this document and the Pipelines Decommissioning Programme, 
‘Qualitative pipelines’ are those pipelines which have been determined to have relatively simpler and more 
obvious decommissioning recommendations with reference to the BEIS Guidance Notes on 
Decommissioning2. ‘Quantitative’ pipelines are those pipelines for which a more detailed examination of 
multiple options, which required additional data to be gathered and assessed, was required to determine the 
decommissioning recommendation. 

This document describes the various decommissioning options for the Brent Field pipelines and presents the 
results of the Comparative Assessment process. This document also presents the current understanding of the 
seabed debris and presents information on the subsea structures present in the field and describes our 
proposed method of decommissioning these items. 

Since the public consultation of the Brent Field Decommissioning Programme undertaken between 8 February 
and 10 April 2017, two additional pipelines have been included in the Brent Pipeline Decommissioning 
Programme. These pipelines had to be installed to allow continuing production from the Brent Charlie 
platform to the FLAGS pipeline. When production from the Brent Charlie ends, these pipelines will become 
redundant and thus will require decommissioning. These pipelines have been highlighted throughout this 
document. 

Of the sixteen Qualitative pipelines, eleven will be completely recovered from the seabed either by reverse-
reeling or by cut and lift. Four pipelines were installed in trenches and are expected to remain buried; 
therefore the Comparative Assessment process has indicated that they should be left in situ, with the addition 
of small amounts of rock to protect exposed ends of the pipeline which are too short to recover. One 
pipeline is completely covered by over-trawlable rock-dump and so, according to the Comparative 
Assessment process, will also be left in situ, to minimise the disturbance of the rock-dump and hence the 
seabed and to avoid spreading the rock across the seabed where it might cause damage to fishing nets. 

Of the fourteen Quantitative pipelines, one will be completely removed by cut and lift, and the other thirteen 
pipelines will remain in the Brent Field after varying degrees of intervention by the project. Four of these 
pipelines will be trenched and backfilled with a minimum depth of 0.6 m above the top of the pipeline to the 
mean seabed level. Eight pipelines will also be trenched and back-filled to a minimum depth of 0.6 m above 
the pipeline but these pipelines have sections of existing rock cover. In order to prevent disturbance to this 
over-trawlable rock, the trenching operations will be stopped in the vicinity of the rock and the trenching 
equipment recovered. Once trenching operations have been completed, additional small amounts of rock 
will be deposited to prevent fishing gear from snagging on un-trenched or shallow trenched (<0.6 m depth) 
sections of pipeline created during the transition of the equipment out of the seabed. The main oil export 
pipeline which transports fluids from the entire Brent Field via the Cormorant Alpha platform to the Sullom Voe 
terminal will also be decommissioned in situ. This pipeline is the longest in the field (35.9km) and was 
originally meant to be trenched to a depth of 1 m from the top of the pipe to the mean seabed level. 
However, problems with the equipment and the local sediment type were encountered during installation 
with the result that some sections of the pipeline are above the mean seabed level, some are trenched to a 
depth of 0.6 m or more and some are trenched to less than 0.6 m. The sections which are not trenched to a 
depth of 0.6 m or more require remediation. Given the advances in trenching technology and equipment 
since this pipeline was installed, we propose to re-trench all possible sections of this pipeline. Any section 
which is too short to deploy the trenching tools or in which the required depth is not achieved e.g. due to 

 

2 The Brent Decommissioning Programmes were prepared in accordance with the Guidance Notes available 
at the time,-Decommissioning of Offshore Oil and Gas Installations and Pipelines under the Petroleum Act 
1998. Version V6, DECC, March 2011. The Guidance Notes have since been superceded by the BEIS 
Guidance Notes November 2018. This does not change any of the decommissioning outcomes. 
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difficult sediment conditions, will be covered with profiled rock to a minimum depth of 0.5 m over the top of 
the pipe. New rock-dump will be confirmed as over-trawlable at the end of the decommissioning operations.  

The four Brent Field subsea structures will be recovered from the seabed. Any debris within a corridor of 
100 m centred on the pipelines (i.e. 50 m either side), and within the platform 500 m safety zones, will be 
cleared and the items returned to shore for recycling or disposal onshore as appropriate. Following 
completion of the Brent decommissioning operations, the previous locations of the pipelines and structures 
and the locations of any remaining sections Brent pipelines will be part of the seabed verification 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 any 
sections of pipeline remaining in the Field. 
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4 INTRODUCTION 

This document presents detailed information on the decommissioning of the Brent Field pipelines. Currently 
there are no international guidelines for the decommissioning of pipelines and the provisions of OSPAR 
Decision 98/3 on the Disposal of Disused Offshore Installations [6] do not apply to pipelines. In 
accordance with the Petroleum Act 1998 [7]and the BEIS Guidance Notes. Decommissioning of Offshore 
Oil and Gas Installations and Pipelines under the Petroleum Act 1998 [8], we have carried out studies and 
completed CAs of the feasible decommissioning options for the pipelines. 

Accordingly, this Brent Pipelines Decommissioning Technical Document: 

• Describes the Brent pipelines and in particular presents information about those aspects of the 
structure, current configuration and condition of the pipelines that may influence the technical, safety, 
environmental, societal and economic performances of decommissioning options. 

• Identifies and summarises the decommissioning options that were examined. 

• Describes how the pipelines were categorised according to the BEIS Guidance Notes into those 
which needed a full, detailed quantitative comparative assessment and those which had an easily 
discernible recommended decommissioning option and hence were subjected to a qualitative 
comparative assessment process. 

• Presents the method and criteria that were used to undertake a CA of the options for each pipeline, 
as required by the BEIS Guidance Notes. 

• Summarises the safety, technical, environmental, economic and societal implications of different 
options. 

• Highlights the important differences between options. 

• Identifies the recommended option for each of the pipelines. 

• Describes the proposed programme of work for decommissioning the pipelines. 

• Describes the proposed programme of work for decommissioning the subsea structures and debris. 

• Describes the final condition of the seabed and pipeline system in the Brent Field once the proposed 
decommissioning programme has been successfully completed. 
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5 DESCRIPTION OF THE BRENT PIPELINES 

5.1 Overview 

The Brent pipeline system comprises rigid and flexible pipelines, umbilicals and cables which connect the 
Brent platforms, Brent South subsea structures and other northern North Sea assets (Figure 2). Oil is 
transported through the Brent pipeline system via the Cormorant Alpha platform to the Sullom Voe terminal 
with gas and natural gas liquid transported via the Far North Liquids and Associated Gas System (FLAGS) 
pipeline to the St. Fergus terminal.  

Within the Brent pipeline system, different types of pipeline have been installed, depending on the purpose 
of the pipeline. These types are: 

• Rigid pipelines: Rigid pipelines are often used for the transportation of produced hydrocarbons i.e. 
the oil or gas. They are usually constructed of thick steel, often coated in a layer of concrete to 
increase their weight and thus provide stability but also to provide additional protection. By the very 
nature of these materials, the pipelines are rigid. This type of pipeline construction tends to be 
chosen for larger diameter pipelines because it provides a greater structural integrity over longer 
distances and while carrying high temperature and/or high pressure hydrocarbons. Because these 
pipelines are difficult to bend, they are usually installed in sections from a pipe-lay vessel. 

• Flexible pipelines: Flexible pipelines are constructed of steel, plastic or various composite materials, 
often in layers to add strength to the structure. Flexible pipelines are restricted by their design to 
small or medium diameters and are relatively expensive to produce. They tend to be used for 
relatively short lengths of pipeline. 

• Umbilicals: Umbilicals typically have two main functions, chemical injection and control. The former 
delivers chemicals to various parts of the subsea system. The latter transmits electrical and/or 
hydraulic control signals from the topsides to the subsea system and can also transmit information on 
the status of the subsea system to the topsides. These lines tend to be of relatively small diameter and 
have a composite construction of steel and plastics which creates a flexible structure, similar to those 
of flexible pipelines. 

• Cables: These are power cables which provide electrical power to operate the mechanical parts of 
the subsea system. Power cables tend to be of small diameter and constructed with flexible materials 
similar to umbilicals but the cables contain large electrical cores and no hydraulic or chemical lines. 

To identify the different pipelines, Shell uses a system of ‘N’ prefixes. BEIS however, use a ‘PL’ or ‘PLU’ system 
of pipeline numbers to differentiate between different pipelines and different operators. In this document, both 
the Shell (N) and BEIS (PL) numbers are quoted for each pipeline where known. Very old pipelines and some 
types of lines, e.g. cables, may not have both types of pipeline number applied to them. 

5.2 Construction and Location 

The main Brent Field infrastructure, including the main pipelines, was installed between 1974 and 1979. 
Two 4 inch flexible flowlines (PL4731/N9900 and PL4732/N9902) and a control umbilical 
(PLU4733/N9901) were installed in 1977, running from Brent Bravo to well 211/29-7, known as the 
Brent 7 well, Shell’s first well in the North Sea. The well encountered problems within the first 24 hours of 
production and was abandoned in 1978 and the pipelines were flushed and left on the seabed with the 
control umbilical. A 24 inch oil line initially ran directly between Brent Bravo and Brent Delta, but it was 
reconfigured with the installation of Brent Charlie platform in 1979 (Section 6.2.17).  

Originally, oil was exported by tanker from the Brent Spar buoy, then by PL001/N0501 from Brent Charlie 
to Sullom Voe via the Cormorant Alpha platform. Following removal of the Brent Spar buoy in 1995,  
the Spar pipelines were converted to drains lines to transport various fluids such as leaks, spillages and 
rainwater to the storage cells of the Gravity Based Structures (GBSs). 
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In 1994, the Brent South subsea development was installed 5 km south of Brent Alpha. Four lines were laid  
to service this development. Three lines – a 10 inch production line (PL987A/N0738), an 8 inch water 
injection line (PL988A/N0913), and a control umbilical (PL987A.1-3/N0841), connected Brent South to 
Brent Alpha.  
A fourth line, a 10 inch production line (PL987A/N0739) was laid from Brent South to the Statfjord drill 
centre, but was never used. Unlike the main Brent infield pipelines, the Brent South lines were all trenched. 
Production from Brent South continued until 2002 at which time the wells and subsea control systems and 
jumpers were removed and pipeline cleaning operations completed before being submitted to the Interim 
Pipeline Regime (IPR)3. This decommissioning work also included the removal of the Brent remote flare which 
required the installation of a flushing jumper PL050/N0952) between the two flare pipelines 
(PL050/N0401 and PL051/N0402) and the submission of the Brent Flare lines into the IPR. 

In 2002, the Brent Alpha redevelopment project installed PL1955/N0310 between Brent Alpha and Bravo, 
via a SubSea Isolation Valve (SSIV) structure on the seabed, with a flexible catenary riser (PL1955/N0311), 
an SSIV umbilical from the SSIV to Brent Alpha, and a power cable (PLU4561/N1844). 

In total there are thirty pipelines, umbilicals and cables that fall within the scope of the Brent Field 
Decommissioning project. The individual lines are listed in Table 1 to Table 3.  

 

 

3 When a pipeline goes out of use and the Secretary of State does not immediately call for a 
decommissioning programme, the pipeline can be entered into the Interim Pipeline Regime (IPR). This is the 
system by which such pipelines are monitored and maintained to ensure that they do not pose a risk to other 
users of the sea or the environment, until the approval of the formal decommissioning programme e.g. at end 
of field life. 
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Figure 2 The Brent Field Layout and Major Pipeline System. 
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Table 1 Summary Data for Brent Rigid Pipelines. 

OGA 
Pipeline 
Number 

Shell 
Pipeline 
Number 

Section 29 
Notice date 

Service From To 
Diameter 

(“) 
Length 
(km) 

Installation 

Date Method 

PL001 N0501 

24/10/2019 

Oil export Brent Charlie Cormorant Alpha 30 35.9 1978 S-lay 

PL002B4 N0201 Gas export Brent Alpha VASP5 36 1.25 1976 S-lay 

PL017A-D6 N0601 Gas import WLGP SSIV7 Brent Alpha 16 0.4 1979 S-lay 

PL0448 N0405 Gas export (disused, IPR) Brent Delta Brent Charlie 24 4.2 1976 S-lay 

PL045 N0303 Oil production Brent Bravo Brent Charlie 24 4.6 1976 S-lay 

PL046 N0304 Oil production (disused, IPR) Brent Delta Brent Charlie 20 4 1978 S-lay 

PL047 N0404 Gas export Brent Charlie Brent Bravo 30 4.4 1979 S-lay 

PL048 N0302 Oil export (now drains line) Brent Bravo Brent Spar PLEM9 16 2.3 1976 S-lay 

PL049 N0301 Oil export (now drains line) Brent Alpha Brent Spar PLEM 16 2.8 1974/1977 S-lay 

PL050 N0401 Flare gas (disused, IPR) Brent Alpha Brent Flare system 28 3 1977 S-lay 

PL051 N0402 Flare gas (disused, IPR) Brent Bravo Brent Flare system 36 2.6 1976 S-lay 

PL051 N0402a Disused 
Brent Bravo 500 m 
safety zone 

Brent Bravo 500 m 
safety zone 

36 0.147 1976 S-lay 

PL052 N0403 Gas export Brent Bravo Brent Alpha 36 2.3 1977 S-lay 

PL987A N0738 Oil production (disused, IPR) Brent South Brent Alpha 10 5 1994 Reel lay 

PL987A N0739 
Oil production (never 
commissioned, IPR) Brent South Statfjord Drill Centre 10 1.8 1994 Reel lay 

PL988A N0913 Water injection (disused, IPR) Brent Alpha Brent South 8 5 1994 Reel lay 

 

4 A full explanation of the relationship between PL002/N0201 and PL002B/N0201 and a 20 m wet stored cut-out section (PL4664) is provided in Section 5.4.2 
5 Valve Assembly Spool Piece 
6 A full explanation of the relationship between PL017/N0601 and PL017A-D/N0601 is provided in Section 5.4.2 
7 Western Leg Gas Pipeline SubSea Isolation Valve 
8 A full explanation of the reuse of part of this pipeline is provided in Section 5.4.3; this description includes the cut out section PL44A 
9 PipeLine End Manifold 
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Table 1 Summary Data for Brent Rigid Pipelines (continued). 

OGA 
Pipeline 
Number 

Shell 
Pipeline 
Number 

Section 29 
Notice date 

Service From To 
Diameter 

(“) 
Length 
(km) 

Installation 

Date Method 

PL4493 N0610 

24/10/2019 

Gas export Brent Charlie GEP Export SSIV 16/24 0.117 2018 Diver 

PL4664 N0201 Gas export (disused) Brent Alpha VASP 36 0.02 1976 S-lay 

PL4730 N9903A Oil production (disused, IPR) 
PL044/N0405 
midline tie-in 

PL1902/N0513 
pipeline crossing 24 1.7 Mid-1970s S-lay 

PL4730 N9903B Oil production (disused, IPR) 
PL1902/N0513 
pipeline crossing 

PL045/N0303 
midline tie-in 

24 2.9 Mid-1970s S-lay 

 

Table 2 Summary Data for Brent Flexible Pipelines. 

OGA 
Pipeline 
Number 

Shell 
Pipeline 
Number 

Section 29 
Notice date 

Service From To 
Diameter 

(“) 
Length 
(km) 

Installation 

Date Method 

PL050 N0952 

24/10/2019 

Flushing jumper (disused, IPR)  Brent Flare system  Brent Flare system  8 0.03 2005 Divers 

PL1955 N0310 Oil production Brent Alpha topsides  Brent Alpha seabed  16 0.36 
2002 Reel lay 

Brent Alpha seabed Brent Bravo SSIV 19 2.3 

PL1955 N0311 Oil production  Brent Bravo SSIV  Brent Bravo  16 0.27 2002 Reel lay 

PL4731 N9900 Oil production (disused, IPR)  Well 211/29-7 Brent Bravo  4 2.1 1977 Reel lay 

PL4732 N9902 Oil production (disused, IPR)  Well 211/29-7  Brent Bravo  4 2.3 1977 Reel lay 
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Table 3 Summary Data for Brent Umbilicals and Cables. 

OGA 
Pipeline 
Number 

Shell 
Pipeline 
Number 

Section 29 
Notice date 

Service From To 
Diameter 

(“) 
Length 
(km) 

Installation 

Date Method 

PL987A.1-
3 

N0841 

24/10/2019 

Umbilical (disused, IPR) Brent Alpha Brent South 4.5 5.3 1994 Reel lay 

PLU4494 N4870 Hydraulic and electrical 
bundle 

Penguins Production 
SSIV 

Gas Export SSIV 1 0.06 2018 Diver 

PLU4560 N2801 Control umbilical Brent Bravo Brent Bravo SSIV 4 0.423 2002 Reel lay 

PLU4561 N1844 Power cable Brent Bravo Brent Alpha 5 2.9 1994 Reel lay 

PLU4562 N0830 SSIV control umbilical Brent Alpha WLGP SSIV 4 0.5 Unknown Reel lay 

PLU4733 N9901 Control and chemical 
umbilical (disused, IPR) 

Brent Bravo Well 211/29-7 4 2.2 2002 Reel lay 
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5.3 Preparation of the Pipelines for Decommissioning 

Each of the Brent pipelines will undergo cleaning operations prior to decommissioning (Section 10). These 
operations will be completed under the appropriate permits and reporting requirements. For those pipelines 
submitted to the IPR before 2016, we will confirm that the previous cleaning operations are sufficient under 
the prevailing legislation. If so, no further cleaning will be undertaken. 

Cleaning operations will include pigging operations, chemical and seawater flushing as required by the 
content and configuration of the pipeline. Some pipelines are not connected to any pigging facilities and 
would require temporary pipework to be fitted if needed or alternative arrangements to be made. 

5.4 Reconfiguration of the gas export pipelines 

5.4.1 Introduction 

The Brent Alpha and Brent Charlie platforms are key installations for the export of hydrocarbon gas to the 
FLAGS pipeline to St. Fergus. In order to decommission the Brent Alpha platform, a project called the Brent 
Bypass Project (BBY) has been completed to disconnect the Alpha platform from the gas transmission 
network. As Brent Charlie is the only Brent platform still in operation and it receives production from the 
Penguins Field, a second project, the Brent Gas Export Project (GEP), was required to continue to transport 
the Brent Charlie and Penguins gas to the FLAGS pipeline. Finally, the Penguins Field will continue to 
produce after the Brent Charlie Platform reaches COP and preparation must be made to allow the future 
transmission of the Penguins gas to FLAGS, without the use of the Brent Charlie platform. A summary of the 
work needed to achieve the transmission of gas to FLAGS and the effect on the Brent pipelines is given 
below. 

Some items (e.g. mattresses and grout bags), deployed to the seabed for the BBY and GEP work, were 
ultimately not required and have been left wet-stored on the seabed. These items will be recovered by the 
Brent Decommissioning Project (BDP) (see Section 13.8). Because these items were installed after the Public 
Consultation on the Brent Field DP document, the estimated mass of these items are not included in the 
material inventories presented in this TD or the Environmental Statement (ES) [5]. 

5.4.2 The Brent Bypass Project 

To allow the continuing export of gas through the Western Leg Gas Pipeline (WLGP) and Northern Leg Gas 
Pipeline (NLGP) into FLAGS, Shell has reconfigured the pipeline network under the Brent Bypass Project 
(BBY). Some of the activities of this project has affected pipelines included in the BDP.  

As different projects were to carry out work on different sections of the FLAGS pipeline PL002, and because 
the length between the Brent Alpha platform and the VASP will become redundant whilst the main length of 
the pipeline will remain in service, a Pipeline Works Authorisation (PWA) variation was submitted to the 
OGA in 2018 separating the overall pipeline length into two discreet sections: PL002 from St. Fergus to the 
new FLAGS PLEM, and PL002B from the Brent Alpha platform to the cut point south of the VASP. 

The BBY was executed in two phases. In Phase 1, the Northern Leg Gas Pipeline (NLGP), from the Magnus 
platform) and WLGP (from the Ninian Central and Cormorant Alpha platforms) gas flows were disconnected 
from the Brent Alpha platform. Historically, NLGP gas had been transported from the Magnus platform via 
pipeline PL164/C0603 and the Magnus SSIV to the Brent Alpha platform. WLGP gas was transported from 
the contributing gas fields (e.g. Ninian Central, Cormorant Alpha) and co-mingled at the WLGP SSIV before 
arriving at the Brent Alpha platform via PL017/N0601. The gas from NLGP and WLGP was then 
comingled at the Brent Alpha platform with the produced gas from the Brent platforms and transported into 
the FLAGS pipeline via PL002B/N0201 and the VASP structure located to the south of the Brent Alpha 
platform. 
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Due to the reconfiguring of the pipelines to disconnect Brent Alpha from the system, the ownership of a length 
of PL164/C0603 between the Magnus SSIV and Brent Alpha was transferred to Shell and renumbered 
PL4104/N0614. This length of line now connects the Magnus SSIV to the NL-WL PLEM. This has left a 
disused length of the original pipeline to Brent Alpha lying on the seafloor between the junction for the 
NL – WL PLEM route and the platform, which has been renumbered as PL164/C0603A. Ownership and 
ultimate responsibility for decommissioning of PL164/C0603A remains with BP. 

Gas from the WLGP contributing fields still comingle at the WLGP SSIV but the section of PL17/N0601 
between the WLGP SSIV and the Brent Alpha platform has been disconnected and renumbered 
PL017A - D/N0601. As part of the Bypass project, ownership of the pipeline PL164/C0603 (from 
Magnus) between the NLGP SSIV and Brent Alpha was transferred to Shell. The gas from PL164/C0603 
was diverted via a new line PL4104/N0614 to the new Northern Leg-Western Leg (NL-WL) PLEM structure 
installed on the seabed to the west of the Brent Alpha platform, within the platform 500 m safety zone. The 
diversion of the flow from the NLGP has left a section of PL164/C0603 between the diversion point and the 
Brent Alpha platform disconnected and redundant. This section has been renumbered PL164/C0603A and 
is owned by BP. A new 1.6 km pipeline (PL4103/N0611) has been installed to transport gas from the NL-
WL PLEM into a new subsea Tee Connection Structure (TCS). From there, via PL4103/N0615, the gas is 
transported through existing infrastructure into the FLAGS pipeline (PL002/N0201) via the FLAGS Hot Tap 
Tee (HTT), located to the south of the existing VASP structure. The new NL- WL PLEM and TCS subsea 
structures, PL4104/N0614 and PL4103/N0611 and PL4103/N0615 were successfully installed in 
2017.  

In Phase 2, which was completed in February 2019, a new FLAGS PLEM was installed near the out of use 
VASP structure. The FLAGS PLEM will allow future pigging of the main length of PL002/N0201 between the 
FLAGS PLEM and St. Fergus.. Hence gas from the NL-WL PLEM now flows via the TCS and Knarr Tee to the 
main FLAGS pipeline to shore. A short description of the BDP pipelines affected by the BBY project is 
presented below.  

The new infrastructure installed in Phases 1 and 2 described above will be the responsibility of Shell to 
decommission, but not the BDP. 

5.4.2.1 PL017A-D/N0601 

PL017/N0601 previously connected both Cormorant Alpha and Brent Alpha to the WLGP SSIV. As with the 
FLAGS pipeline, the main length of this pipeline from Cormorant Alpha to the WLGP SSIV will remain in 
service whilst the length between the WLGP SSIV and Brent Alpha will be decommissioned (Section 0). A 
PWA variation was submitted to distinguish the out-of-use section between Brent Alpha and the WLGP SSIV 
from the length remaining in service, as described below. 

The BBY project degassed the section of pipeline between Brent Alpha and the SSIV to make it safe for 
disconnection, flushed the pipeline, displaced the rock-dump covering the connection point at the WLGP 
SSIV, disconnected the pipeline from the structure and cut out approximately 20 m of this pipeline to allow 
the connection of new pipework (PL4105/N0613) to the SSIV. The out of use pipeline between Brent Alpha 
and the SSIV has been further cut into several sections (designated PL017A, B, C and D10) and wet stored 
on the seabed, and are the responsibility of the BDP. The repositioning of the pipeline to disconnect Brent 
Alpha from the WLGP SSIV also enabled us to install the 1.6 kmpipeline between the NL-WL PLEM to the 
new TCS (PL4103/N0611 and PL4103/N0615), allowing the transmission of gas into the FLAGS pipeline 
during Phase 1 of the BBY. 

  

 

10 In 2018 a sample of this pipeline was required for onshore testing; approximately 2 m of pipeline was 
removed from PL017C leaving two sections on the seabed. 
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5.4.2.2 PLU4562/N0830 

This is a control umbilical which runs from the Brent Alpha platform to the Brent Alpha splitter box 
(Section 6.4.5). At the splitter box the umbilical is divided into two umbilicals, with one umbilical running to 
the NLGP SSIV (C0815) and the other to the WLGP SSIV (PLU4562/N0830). The BBY project has 
disconnected the umbilicals from the SSIVs, thus disconnecting Brent Alpha from the control of the NLGP and 
WLGP SSIVs. The disconnected umbilical from the splitter box to the WGLP SSIV, and between the platform 
and the splitter box, and the associated mattresses, have been left on the seabed for the BDP to recover. The 
recovery of other redundant third-party lines will be the responsibility of their owners (e.g. BP for the NLGP 
umbilical C0815). 

5.4.2.3 PL002B/N0201 

PL002/N0201 originally connected the Brent Alpha platform to the St. Fergus Gas Terminal, via the VASP 
(Section 6.2.2). Only the 1.25 km length of pipeline between the platform and the VASP falls the scope of 
the BDP (Section 6.2.2). To distinguish the length of pipeline between the platform and the VASP from the 
rest of PL002/N0201, which will remain in service, a PWA variation was submitted to rename this length 
PL002B, as described in Section 5.4.2. 

The BBY project degassed and flushed the pipeline (Section 10.2), and installed an environmental plug 
before severing the pipeline south of the VASP, disconnecting the VASP and the length of pipeline connected 
to the Brent Alpha platform from the rest of the FLAGS export line. A single mattress was placed over the top 
of the environmental plug. In addition, a 20 m long length of pipeline was removed and wet-stored next to 
the VASP. A PWA variation was submitted and this 20 m length of pipeline has been renumbered as 
PL4664. 

The section of PL002B between Brent Alpha and the VASP, including the short section south of the VASP, 
PL4664 that was left on the seabed will be recovered by the BDP along with the VASP structure and 
mattresses (Section 13.1.3.1). 

5.4.2.4 PL052/N0403 

In order to execute BBY Phase 2, PL002/N0201 had to be isolated from Brent Alpha. The isolation tool 
could not be deployed from the Brent Alpha platform; instead it was sent from Brent Bravo, via 
PL052/N0403 and Brent Alpha, into PL002/N0201. As such, PL052/N0403 was  flushed by the BBY. 
Once in place, the isolation tool allowed the spool-piece to the south of the VASP structure (PL4664) to be 
cut out and wet-stored and a new connection between the FLAGS PLEM and the main length of 
PL002/N0201 to be installed. Having completed BBY, PL052/N0403 has been left in situ for 
decommissioning by BDP (Section 13.1.3.10).  
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5.4.3 The Brent Charlie Gas Export Project 

With the disconnection of Brent Alpha from the FLAGS pipeline, a new export route for the gas from Brent 
Charlie and the Penguins Field was required. This was the purpose of the Brent Charlie Gas Export Project 
(GEP), which was completed in 2018.  

 

At Brent Charlie, a new Brent Charlie Gas Export SSIV was installed within the Brent Charlie 500 m safety 
zone. The current Brent Charlie to Brent Delta 24 inch gas export riser (PL044/N0405) was re-purposed 
and renumbered (by means of a PWA application) and now forms part of pipeline PL4493/N061011 
which connects the Brent Charlie platform to the Gas Export SSIV. In order to connect the new section of 
pipeline PL4493/N0610 with the re-purposed riser, the original tie-in spool was disconnected and 
renumbered as PL044A and is wet-stored on the seabed. This spool (PL044A) and the main length of 
PL044/N0405 will be decommissioned by the BDP. 

At Brent Charlie, the control lines for the Brent Charlie Gas Export SSIV from the Penguins Gas Lift and 
Production SSIVs (PLU4494/N487013) cross the Penguins lines PLU1903/N1845 and PL1902/N0513, 
close to the existing Gas Lift SSIV. The new pipeline (PL4493/N0610) between the Brent Charlie platform 
and the Brent Charlie Gas Export SSIV crosses the Penguins 4 inch gas flexible riser PL2228/N1141, the 
14 inch oil flexible riser section of the 16 inch PL1902/N0513 and the control umbilical 
PLU1903/N1845, serving the existing Penguins Gas Lift SSIV. The responsibility for the decommissioning of 
the Penguins lines remains with Shell, but not the BDP. 

The Brent Charlie Gas Export SSIV is connected to the NL-WL PLEM (installed during BBY Phase 1) via the 
new 7 km GEP pipeline PL4492/N0610. From the NL-WL PLEM, the gas is transported into the FLAGS 
pipeline as described in Section 5.4.2. PL4492/N0610 crosses five pipelines which are within scope of 
the BDP: at the Brent Charlie end, PL4492/N0610 crosses over the Brent Bravo to Brent Charlie gas and 
oil export lines PL047/N0404 and PL045/N0303; as the new pipeline passes the Brent Bravo and Brent 
Alpha platforms, it crosses the Brent Bravo to Brent Spar PLEM pipeline PL048/N0302 and the Brent Alpha 
to Brent Spar PLEM pipeline PL049/N0301 and it also crosses the Brent Alpha to WLGP SSIV control 
umbilical PLU4562/N0830. At the Brent Alpha end of the pipeline, PL4492/N0610 also crosses three 
lines owned by BP (PL164/C0603A, C0801, C0815) but these are outwith the scope of the BDP. 

The whole length of pipeline PL4492/N0610 was rock-dumped for fishing protection, with some mattresses 
installed at the Brent Alpha end for further protection. Consequently, it will not be possible for the BDP to 
trench and bury the full length of PL047/N0404, PL045/N0303, PL048/N0302 and PL049/N0301 
(see Section 12 and Section 0). Responsibility for the ultimate decommissioning of these rock-dumped 
crossings and the sections of the BDP pipelines beneath them will be transferred to the Penguins 
decommissioning team.  

Due to the proximity of live lines associated with Penguins export in the congested area close to the Brent 
Charlie platform, the removal of sections of PL045/N0303 and PL047/N0404 on the platform side of the 
GEP crossings that are outwith the rock cover and are not covered by the drill cuttings at Brent Charlie will 
be executed by the future Penguins decommissioning project team. 

Because the umbilical PLU4562/N0830 was out of use before PL4492/N0610 was installed, the new 
pipeline was laid directly over the umbilical, without a crossing. The crossing over PLU4562/N0830 was 
placed over a trenched section of this umbilical; it should therefore remain possible to completely remove this 
umbilical from its trench using reverse reeling, as described later in this document (Section 13.2). 

 

11 Two of the newly laid pipelines from the Brent Charlie platform to the GEP SSIV – PL4493/N0610 and 
PLU4494/N4870 - became part of the BDP after the public consultation of the Brent Field Decommissioning 
Programmes had ended in 2017. Descriptions of these lines are presented in Sections 6.2.17and 6.4.2, 
respectively. We have subsequently performed CAs of these two lines and the results are presented in 
Section 12.2.10 and Section 12.2.11. 
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5.4.4 The Penguins Redevelopment Project 

Production from the Penguins Field is currently tied-back to the Brent Charlie platform; however, the lifetime of 
the current and planned Penguins production facilities are expected to exceed the Brent Charlie production 
lifetime. In January 2018, Shell announced a final investment decision on the redevelopment of the Penguins 
Field; the Penguins Redevelopment Project plans to install new infrastructure to allow production from the 
Penguins Field to be disconnected from the Brent Charlie platform and instead occur via a new Floating, 
Production, Storage and Offloading (FPSO) vessel. The existing 16 inch oil production pipeline 
PL1902/N0513 from Penguins will be disconnected from the existing Penguin Production SSIV and re-
purposed to transport Penguin gas to the Brent Charlie Gas Export SSIV, installed during the Brent Charlie 
GEP, and on through the 7 km pipeline PL4492/N0610 to the FLAGS pipeline (PL002/N0201). In this 
way, the Penguins Redevelopment Project will successfully disconnect the Brent Charlie platform from the 
export operations, allowing the platform to be decommissioned. When the new pipelines and infrastructure 
are installed as proposed, three pipelines which currently connect the Penguin Production and Gas Lift SSIVs 
to the Brent Charlie platform will become redundant (the umbilical PLU1903/N1845, the 14 inch oil 
production flexible riser PL1902/N0513 and the 4 inch gas lift flexible riser PL2228/N1141). The 
Penguins Redevelopment team will flush and clean these lines ready for future decommissioning by Shell. 

At this time, the recently-installed pipelines PL4493/N0610 (including the repurposed riser section of 
PL044/N0405) between Brent Charlie and the Gas Export SSIV and the control umbilical between the Gas 
Export SSIV and the Penguins Production SSIV (PLU4494/N4870) will become redundant. 

5.4.5 Management of Section 29 Notices 

Due to the continuing production of oil and gas from Brent Charlie and other Shell fields, sections of 
pipelines within the scope of the BDP cannot be decommissioned within the project timeframe. Responsibility 
for the decommissioning of such pipelines will remain with Shell and the Section 29 Notices will be 
amended to confirm this.  

The following pipelines related to the GEP project are included on the Brent Field Section 29 Notice: 

• PL4492/N0610; the 7 km GEP pipeline 

• PL4493/N0610; the Brent Charlie to GEP SSIV pipeline 

• PLU4494/N4870; the GEP SSIV umbilical  

Once Brent Charlie reaches COP, PL4492/N0610 will be transferred to the Penguins Field Section 29 
Notice. PL4493/N0610 and PLU4494/N4870 will remain on the Brent Section 29 Notice as described 
above. 

The GEP pipeline PL4492/N0610 crosses five Brent pipelines (Section 5.4.3), and was installed after the 
completion of the Comparative Assessment of the Brent pipelines. As this pipeline has been rock-dumped, the 
implications for the decommissioning of the five crossed Brent pipelines have been considered for each 
pipeline in turn, and the Comparative Assessment and Programme of Work sections have been amended as 
necessary. 

The Brent Decommissioning Project will decommission the main sections of the five Brent pipelines, but the 
decommissioning of the sections of two of the pipelines close to the Brent Charlie GBS will be delayed until 
the Penguins Field reaches CoP. Responsibility for the decommissioning of these sections of the Brent lines 
and those sections under the rock of PL4492/N0610 crossings will remain with Shell, and these sections 
will be transferred to the Penguins Section 29 Notice. Liability for any sections of pipelines remaining 
offshore, whether trenched or under rock, will remain with the co-venturers. 

  



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 27 

5.5 Concrete Protection Mattresses 

For the purposes of this Technical Document and the comparative assessment of pipeline options, it has been 
assumed that any mattresses which must be removed as part of the recommended decommissioning option 
will be successfully recovered. Should any problems with recovering the mattresses be encountered, Shell will 
consult with BEIS regarding the best course of action. Where rock-dumping is to occur in an area with 
mattresses already in place, it has been assumed that the mattresses will remain in situ and will be covered 
with the rock.  

5.6 Brent Pipelines Materials Inventory 

5.6.1 Brent Rigid Pipelines 

All the rigid pipelines in the Brent Field are constructed from carbon steel, including X42, X52 and X60 
grades, with various anti-corrosion coatings (e.g. thermoplastic polymers, asphalt enamel) and concrete 
weight coatings. The materials and weights of the rigid pipelines are summarised in Table 4 and Table 5. 

Table 4 Summary of the Brent Rigid Pipelines. 

Pipeline 
Length 
(km) 

Steel 
(Tonnes) 

Concrete 
(Tonnes) 

Protective 
Coatings 
(Tonnes) 

Total Weight 
(Tonnes) 

(excluding 
Anodes) 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

PL001 N0501 35.9 12,819 11,983 728 25,529 

PL002B1 N0201 1.25 629 600 16 1,246 

PL017A-D N0601 0.4 49 68 4 121 

PL0442 N04053 4.2 978 991 57 2,025 

PL045 N0303 4.6 1,071 1,085 62 2,218 

PL046 N03042 4 703 658 46 1,407 

PL047 N0404 4.4 1,571 1,465 74 3,110 

PL048 N0302 2.3 284 296 21 600 

PL049 N0301 2.8 384 321 25 730 

PL050 N04013 3 1,132 1,075 60 2,267 

PL051 N04023 2.6 1,259 1,171 53 2,483 

PL051 N0402a 0.147 71 66 3 140 

PL052 N0403 2.3 1,114 1,032 18 2,164 

PL987A N07383 5 776 0 107 882 

PL987A N07393 1.8 279 0 38 318 

PL988A N09133 5 361 0 0 361 

PL44934 N0610 0.117 0 0 0 0 

PL4730 N9903A2 1.7 396 401 23 820 

PL4730 N9903B2 2.9 675 684 39 1,398 

Notes: 1. Includes the redundant section PL4664. 
 2.  Includes the cut out spool section PL44A. 
 3. At the time of writing, these pipelines are included in the IPR. 
 4. This pipeline was installed after the completion of the EIA and is therefore excluded from the material 

inventory. 
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Table 5 Summary of the Materials in the Brent Rigid Pipelines. 

Material Total Weight (Tonnes) (Note) 

Steel 24,551 

Concrete (weight coating) 21,896 

Polyethylene 35 

Asphalt enamel 1,194 

4-layer polypropylene 145 

Zinc anodes 184 

Note: Total excludes the anode weight 
 

5.6.2 Brent Flexible Pipelines 

The flexible pipelines are complex structures comprising a composite of metallic and plastic components.  
The materials and weights of the flexible pipelines are summarised in Table 6 and Table 7. 

Table 6 Summary of Brent Flexible Pipelines. 

Pipeline 

Length (km) Steel (Tonnes) 
Plastics and 

Other Materials 
(Tonnes) 

Total Weight 
(Tonnes)  OGA Pipeline 

Number 
Shell Pipeline 

Number 

PL050 N0952 0.03 6 0.2 6.2 

PL1955 N0310 2.7 5271 1301 6571 

PL1955 N0311 0.27 51 9 60 

PL4731 N99002 2.1 No data No data 633 

PL4732 N99022 2.3 No data No data 693 

Notes: 1. Including Brent Alpha riser section. 

 2. At the time of writing, these pipelines are included in the IPR. 

 3. Based on an estimated unit weight of 30 kg/m. 

 

Table 7 Summary of the Materials in the Brent Flexible Pipelines. 

Material Total weight (Tonnes) (Note) 

316L stainless steel  110 

Duplex steel 2205  13 

Carbon Steel  453 

AISI 4130 alloy steel  9 

Nylon FA11  0.1 

Nylon PA11  27 

Polypropylene  3 

Glass filament  3 

Polypropylene (rubber modified)  35 

Polypropylene (syntactic foam)  21 

Fabric  1 

MDPE (medium-density polyethylene) 0.1 

HDPE (high-density polyethylene) 39 

Polymer  2 

PVDF (polyvinylidene difluoride) 7 

Note: Excludes the totals for PL4731/N9900 and PL4732/N9902  
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5.6.3 Brent Umbilicals and Power Cables 

The umbilicals and power cables (Table 8) are of similar construction to the flexible pipelines comprising 
metallic and plastic components. Power cables are distinct from both pipelines and umbilicals as they do not 
contain internal hoses for the transportation of fluids. The materials and weights of the umbilical and cables 
are summarised in Table 9. 

Table 8 Summary of Brent Umbilicals and Power Cables. 

Pipeline 

Length (km) 
Steel 

(Tonnes) 

Plastics and 
Other Materials 

(Tonnes) 

Total Weight 
(Tonnes)  OGA Pipeline 

Number 
Shell Pipeline 

Number 

PL987A.1-3 N08411 5.3 No data No data 1332 

PLU4494 N48703 0.06 0 0 0 

PLU4560 N2801 0.423 No data No data 34 

PLU4561 N1844 2.9 55 15 705 

PLU4562 N0830 0.5 No data No data 136 

PLU4733 N99011 2.2 No data No data 557 

Notes: 1. At the time of writing these pipelines are included in the IPR. 

2. Based on product data sheet unit weight of 25 kg/m. 

3. This pipeline was installed after the completion of the EIA and is therefore excluded from the material 
inventory 

4. Based on product data sheet unit weight of 7.5 kg/m. 

5. Based on product data sheet unit weight of 33 kg/m. 

6. Based on an estimated unit weight of 26 kg/m. 

7. Based on an estimated unit weight of 25 kg/m. 

 

Table 9 Summary of the Materials in the Brent Umbilicals and Power Cables. 

Material Total Weight (Tonnes) (Note) 

Galvanised steel  58 

Stranded copper  6 

XLPE (Cross-Linked Polyethylene) 2 

Tinned copper tape  1 

Jute  4 

Hessian  1 

Polypropylene yarn  1 

Polyethylene  0.4 

Note: Excludes the totals for PL987A1-3/N0841, PLU4560/N4870, PLU4562/N0830 and PLU4733/N9901 
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Intentionally left blank   
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6 PRESENT CONDITION AND SURVEY HISTORY OF THE PIPELINES 

6.1 Introduction 

This section presents a summary of the present configuration and status of the Brent pipelines and is based on 
the data acquired during subsea surveys. The schematic diagrams, which are not to scale, show the main 
features of the lines and the locations of pipeline crossings and rock-dump, if present. 

We have carried out inspection surveys of the Brent pipelines since they were installed and the information  
is stored in the Shell Inspection Based Information System (IBIS). From this system it is possible to create 
diagrams for each line for each year surveyed showing its position and indicating areas of trenching, 
mattresses or rock-dump or whether the pipeline is lying exposed on the seabed and the number and general 
location of any spans. These diagrams, referred to as ‘spanograms’, therefore provide a historical record of 
the pipelines, cables and umbilicals and can be used to identify any trends, such as extent of burial or extent 
of exposure and spanning that may be caused by natural sediment movement or erosion. The inspection 
surveys which inform the spanograms do not use a survey method which could provide sufficient information 
to describe the depth of any natural burial that may have occurred. It should also be noted, that there may 
be variation in the start and end points of the individual surveys. It is therefore not advisable to use the 
spanograms as the basis for any estimation of the lengths of pipeline demonstrating spanning, burial or other 
characteristics. To produce such estimates more detailed survey data, e.g. from multi beam echo sounder 
(MBES) surveys would be required; the spanograms are included in this document for illustrative purposes 
only. Since the creation of the spanograms presented in this Section, inspection surveys of the pipelines have 
continued but the information has not been incorporated into the spanograms. The more recent versions of 
the spanograms have been reviewed, however, to confirm the new data do not affect the decommissioning 
options under consideration for the individual pipelines or the Comparative Assessments completed for the 
individual pipelines. The most recent spanograms produced for the Brent pipelines have been included in 
Appendix 1. 

Each horizontal line in the spanogram presents one survey at the particular kilometre points (KP) of the 
pipeline as shown in the top right corner of the diagram. For example, in Figure 3, line 88ROV represents 
the data gathered by a Remotely Operated Vehicle (ROV) in 1988 between KP points 0 and 35.825 (km). 
In this particular example, as you move down the diagram (i.e. through successive surveys) the increasing 
number of green blocks indicates increased natural burial of the pipeline with time. The spanograms in the 
following sections present data up to and including the 2010 surveys, however it should be noted that as the 
pipeline surveys are ongoing, IBIS is continuously updated. 
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Figure 3 Explanation of Spanogram Information. 

 

 

Data from the most recently completed inspection surveys are imported into a Geographical Information 
System (GIS) interactive subsea engineering viewer (Shell Maps). This allows us to interrogate the stored 
maps to find the most recent data for each Brent pipeline. Examples of such maps are shown in Figure 4 and 
Figure 5. 

Figure 4  Shell Maps Image of the whole of Brent Pipeline PL051/N0402 Running from Brent Bravo to 
the Former Brent Flare Site. 
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The Shell Maps system allows the user to zoom in on any section of interest; for example, Figure 5, shows in 
detail three crossings over a particular section of PL001/N0501. 

Figure 5 Shell Maps Image of Three Pipeline Crossings on Brent Pipeline PL001/N0501. 

 

 

6.2 Brent Rigid Pipelines 

6.2.1 PL001/N0501 

PL001/N0501 is the 30 inch oil export pipeline, carrying the export fluids from the entire Brent Field, from 
Brent Charlie via the Cormorant Alpha platform to the Sullom Voe terminal. The pipeline is 35.9km long and 
is the longest Brent pipeline, and is crossed by seven third-party pipelines (Figure 6). Five crossings are rock-
dumped: the 20 inch NLGP gas pipeline from Magnus to Brent Alpha (PL164/C0603); the 24 inch Magnus 
to Ninian Central oil pipeline (PL139/C0503); the 10 inch North Cormorant to Welgas gas pipeline 
(PL114/N0602); the Cormorant Alpha to Cormorant well P1 control umbilical (PL118/N0801B), and the 
3 inch flexible oil pipelines from Cormorant well P1 to Cormorant Alpha. The sixth crossing is the Brent 
Charlie to Dunlin power cable which is protected with mattresses (N1826), and the seventh is the Cormorant 
Alpha to Underwater Manifold Centre (UMC) (PL169/N0803) control umbilical which is unprotected. 

PL001/N0501 is owned by different operator groups along its length. In terms of decommissioning, Shell 
and Esso own the pipeline from the Brent Charlie platform up to the 30 inch riser tie-in spool at the base of 
the Cormorant Alpha platform. The vertical riser between this tie-in spool and the Cormorant Alpha topsides 
are not included in the BDP decommissioning scope and are the responsibility of the owners of that section of 
PL001/N0501. At the Brent Charlie platform, the vertical riser from the subsea tie-in spool at the base of the 
platform to the Brent Charlie topsides is contained within the GBS itself and it is proposed to 
decommissioned it in situ. 
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Figure 6 PL001/N0501 Schematic. 

 

It was originally intended that this pipeline would be trenched to a target depth of 1 m to the top of the pipe 
(TOP) below the seabed. During trenching operations however, problems were encountered with the 
equipment with the result that the pipeline was only partially trenched, as shown in the spanograms in 
Figure 7 and Figure 8. The trenching operations were undertaken using a plough, which creates a V-shaped 
trench. 
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Figure 7 PL001/N0501 Spanogram (page ). 

 

 

Figure 8 PL001/N0501 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of a trenched section of the pipeline, but this does not affect the decommissioning 
options under consideration, 

As the longest pipeline in the Brent Field, PL001/N0501 has been surveyed in greater detail than the other 
pipelines. In 2011 the whole length of the pipeline was surveyed using MBES to establish the extent and 
depth of trenching and of natural burial. The results of this survey are shown in Figure 12 and Figure 13 and 
are summarised below.  
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In terms of trenching, the pipeline can be assigned to one of four categories:   

• A total of about 2% of the pipeline length at each platform approach (approximately 500 m at Brent 
Charlie and 700 m at Cormorant Alpha) is untrenched or partially trenched with the TOP above the 
mean seabed level (Figure 9). There is a section of approximately 300 m on the approach to Brent 
Charlie which is covered with protective mattresses 

• For approximately 20% of its length, the pipeline is trenched to a depth of 0.6 m or greater from the 
mean seabed level to the TOP (Figure 10) 

• For around 70% of its length the pipeline is trenched with the TOP at seabed level or up to 0.6 m 
below the seabed level (Figure 11) 

• For approximately 8% of its length the pipeline was partially trenched but the TOP protrudes above 
the mean seabed level  

Figure 9 to Figure 11 show typical trench profiles. The information in these diagrams is presented as follows: 

• The TOP is labelled and marked with a blue dashed line at the top of the black circle which 
indicates the pipeline 

• The adjacent seabed level is indicated by the inner red and green arrows. It is not labelled or 
marked to avoid the figures becoming cluttered 

• Depth of trench is the height measured between mean seabed (MSB) and TOP. A positive value 
means the TOP is below MSB, a negative value means the TOP is above MSB 

• Depth of cover is the height measured between the adjacent seabed and TOP. A positive value 
means the TOP is below the adjacent seabed and therefore that the pipeline is covered 

• The profile location is given as the kilometre point (KP) from Brent Charlie 

Figure 9 Typical Trench Profile Representing 2% of PL001/N0501 (at KP 0.080). 
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Figure 10 Typical Trench Profile Representing 20% of PL001/N0501 (at KP 13.1). 

 

 

Figure 11 Typical Trench Profile Representing 70% of PL001/N0501 (at KP 24.4). 
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The MBES survey shows that the extent of burial of this pipeline is as follows: 

• 1.1% (0.4 km) of the pipeline has been buried to depth of cover of 0.6 m or greater over TOP .  

• 18.7% (6.7 km) of the pipeline has been buried to depth of cover between 0 and 0.6 m over TOP .  

• 77.5% (27.8 km) of the pipeline has been partially buried within the trench or within the seabed.  

• 2.7% (1 km) of pipe is within the trench with no discernible cover or on the seabed. 

This information is illustrated in Figure 12.  

Figure 12 Typical Trench and Burial Profile of PL001/N0501 (2011 MBES Survey). 

  



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 39 

The 1990 spanning survey showed that pipeline PL001/N0501 was predominantly exposed with a large 
number of spans along its length with occasional short sections of natural burial. As time has passed, the 
extent of burial has increased and the frequency of spanning has decreased. Several stable spans have 
persisted during this time. There are currently two FishSAFE12 spans, excluding the closing spans13 at the 
platforms: one is an 18 m long span at KP 34.16 from the Brent Charlie, and the other is a 15 m long span 
at KP 34.19. Figure 13 presents the overall results of the 2011 MBES survey, showing the depth of TOP  
in relation to the mean seabed level. 

Figure 13 PL001/N0501 Trench Longitudinal Profile (2011 MBES Survey). 

 

 

The survey information has allowed us to establish the position of the sections of PL001/N0501 where the 
pipeline is not trenched to 0.6 m or more above TOP and which therefore require mitigation. This is a 
situation unique to PL001/N0501 and is reflected in the number and type of feasible decommissioning 
options for this pipeline. Further details are presented in Sections 9.3.8 and 9.3.9. 

  

 

12 A FishSAFE span is defined as a span >10 m long and >0.8 m high which presents a snagging risk to 
fishing gear such that the location of the span should be included on the FishSAFE system. 
13 A closing span is that section of a line that rises off the seabed to approach the tie-in point to a platform 
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6.2.2 PL002B/N0201 

PL002/N0201 is the 450 km 36 inch FLAGS gas export pipeline running from Brent Bravo, beneath Brent 
Alpha to the St. Fergus onshore terminal. As the FLAGS pipeline will remain in use after the Brent Field has 
been decommissioned – to export gas from the NLGP and WLGP – only a short section of this pipeline falls 
within the scope of the Brent decommissioning project. As described in Section 5.4.2, the pipeline has been 
divided into two sections PL002 and PL002B. PL002B is the 1.25 km section that runs between Brent Alpha 
and the VASP structure and includes a short length of pipeline to the south of the VASP structure (Figure 14). A 
section of PL002B to the south of the VASP has been cut out by the BBY and wet-stored next to the VASP 
(PL4664). The BDP will decommission PL002B, PL4664, the VASP structure and the short length of PL002B 
remaining attached to the south side of the VASP structure. PL002B and PL4664 lie on the seabed without 
any form of protection, though there are approximately 20 mattresses around the VASP structure at the remote 
end of the pipeline.  

In 2015, a short length (71 m) of the 1.25 km section (PL002B) underneath the working range of the Brent 
Alpha east platform crane was rock-dumped to provide dropped object protection. This was needed 
because of the foreseeable change to the type and number of lifting operations the crane will be used for, 
particularly during decommissioning, and because the FLAGS pipeline would still be live at this time. The 
work was agreed with both the Health and Safety Executive (HSE) and BEIS and was executed under permit 
under the existing legislation. For the same reason, a section of PL052/N0403 was also rock-dumped 
during this campaign (Section 6.2.13). 

To allow the export of gas to continue, the BBY reconfigured the pipelines at Brent Alpha, as described in 
Section 5.4. During this project PL002B/N0201 was flushed clean and flooded ready for 
decommissioning. The decommissioning of the remaining length of PL002/N0201, from the cut-point south 
of the VASP structure to the St. Fergus terminal is not within the scope of the BDP; this section of the pipeline 
and the associated tie-in spool designated PL002A (the tie-in spool to FLAGS for gas produced from 
the Gjoa Field) is the responsibility of the owners, Shell U.K. Limited and Esso Exploration and Production UK 
Limited. The decommissioning of this section of the pipeline or any sections thereof will be submitted in a 
separate Decommissioning Programme at an appropriate time. 

Survey information for this pipeline, which begins in 1988, shows several spans along the 1.25 km section 
of the pipeline. None of the identified spans are of sufficient length or height to be classified as FishSAFE 
spans (Figure 15 and Figure 16). 
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Figure 14 PL002B/N0201 Partial Schematic. 

 

 

Figure 15 PL002B/N0201 Spanogram (page 1). 
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Figure 16 PL002B/N0201 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates an apparent 
change in the rock-dump along this pipeline. This does not affect the decommissioning options under 
consideration. 

6.2.3 PL017A-D/N0601 

As described in Section 5.4.2, the main length of this pipeline (approximately 40 km) between the 
Cormorant Alpha platform and the WLGP SSIV will remain in use after the decommissioning of the Brent 
Field. The BBY disconnected the section of this pipeline between the WLGP SSIV and the Brent Alpha 
platform to allow a new pipeline and PLEM structure to be installed, allowing continued transport of the 
WLGP gas from Cormorant Alpha and onward transmission to shore via the FLAGS pipeline 
(PL002/N0201). The redundant, short length (approximately 400 m) between the Brent Alpha platform and 
the WLGP SSIV was renumbered PL017A-D. In disconnecting the pipeline from the WLGP SSIV, the length of 
pipeline between the Brent Alpha and the WLGP SSIV was cut into five sections comprising: the main length 
of the pipeline from the platform and then four short sections which have been wet-stored on the seabed in 
the vicinity of the WLGP SSIV and the new NL-WL PLEM. PL017A-D/N0601 will be decommissioned by the 
BDP. 

This pipeline was laid on the seabed and has been buried by natural sediment deposition for a short section 
of its length near Brent Alpha, and rock-dump has been placed over the end at the SSIV. PL017A-D/N0601 
crosses over the 16 inch Brent Alpha to Brent Spar PLEM (PL049/N0301; Section 6.2.3) via a large grout 
bag ramp, it passes under the Brent Alpha to SSIV control umbilical (PLU4562/N0830; Section 6.4.5) via 
a concrete saddle and mattresses, and passes under the NLGP 20 inch gas line (PL164/C0603A) which is 
also mattressed (Figure 17). PL4103/N0611 from the new NL-WL PLEM, installed as part of the BBY project 
(Section 5.4.2) crosses the route of PL017A-D/N0601 but is not in direct contact with PL017A - D/N0601 
and therefore there is no crossing listed in Section 13.2. Several spans have been identified on the pipeline 
during the different inspection surveys, but none have been classified as a FishSAFE span (Figure 18 and 
Figure 19). 

The decommissioning of the remaining length of PL017/N0601, from the Cormorant Alpha SSIV to the 
WLGP SSIV will be subject to a separate decommissioning programme submission by the joint owners.  
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Figure 17 PL017A-D/N0601 Schematic (prior to BBY). 

  

 

Figure 18 PL017A-D/N0601 Spanogram (page 1). 
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Figure 19 PL017A-D/N0601 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 

6.2.4 PL044/N0405 

PL044/N0405 is the 24 inch dry gas export pipeline from Brent Delta to Brent Charlie. It lies on the seabed 
without any protection (Figure 20). Some of this pipeline originally formed part of the Brent Delta to Brent 
Bravo 24 inch oil production line; the oil production pipeline was reconfigured following the installation  
of Brent Charlie (Section 6.2.17), creating PL044/N0405 and PL045/N0303 (Section 6.2.5). 

This pipeline was flushed (Section 10.2.2) and the connection to the Brent Delta topside cut in 2016. It is 
currently covered by the IPR.  

As described in Section 5.4.3, the riser section of this pipeline has been re-purposed to connect the new 
GEP SSIV to the Brent Charlie platform. The spool disconnected to allow this new connection is numbered 
PL044A and is lying on the seabed next to the platform. The seabed section of the pipeline and the spool-
piece are the responsibility of the BDP. 

The survey history for this pipeline has shown that several spans have been identified on this pipeline.  
With the exception of the closing spans at the platform approaches, none of the spans on this pipeline  
is classified as a FishSAFE span (Figure 21 and Figure 22). 
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Figure 20 PL044/N0405 Schematic (prior to GEP). 

 

 

Figure 21 PL044/N0405 Spanogram (page 1). 
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Figure 22 PL044/N0405 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 

6.2.5 PL045/N0303 

PL045/N0303 originally formed part of the Brent Delta to Brent Bravo 24 inch oil production line but was 
converted to form part of the pipeline transporting oil from Brent Bravo to the Brent Charlie GBS. At the Brent 
Charlie GBS, the tie-in spool is buried within the drill cuttings pile for approximately 30 m (Figure 23). 

The pipeline lies mostly exposed on the seabed with five pipeline crossings: at Brent Charlie, the pipeline is 
fully buried where it is crossed by the Penguins Field 4 inch gas lift flexible riser and the 30 inch gas export 
pipeline from Brent Charlie to Brent Bravo (PL047/N0404; Section 6.2.7). The crossing of the Penguins 
umbilical (PLU1903/N1845) is mattressed. Beyond the drill cuttings in the area, PL045/N0303 is crossed 
again by both the Penguins gas lift flexible riser and umbilical. These crossings are constructed from concrete 
mattresses. In addition, the GEP export pipeline PL4492/N0610 crosses this pipeline within the Brent 
Charlie 500 m safety zone, approximately 200m from the platform; this crossing is rock-dumped. The 
approach to Brent Bravo is protected by 144 m of mattresses. 

Since 1988 surveys have shown an initially large number of spans which continued to increase until the  
mid-1990s. After this time, the number of spans appeared to decrease. None of the spans were classified 
as a FishSAFE span (Figure 24 and Figure 25).  
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Figure 23 PL045/N0303 Schematic. 

 

 

Figure 24 PL045/N0303 Spanogram (page 1). 
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Figure 25 PL045/N0303 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 

6.2.6 PL046/N0304 

PL046/N0304 is the 20 inch oil production line between Brent Charlie and Brent Delta. It lies unprotected 
on the seabed. The platform tie-in spools are clear of the drill cuttings piles at both platforms (Figure 26). The 
cleaning operations on this pipeline have been completed (Section 10.2.1), the connection to the Brent Delta 
topside was cut in 2016. PL046/N0304is currently covered by the IPR. 

Between 1988 and 1998 surveys showed a significant number of spans, all of which remained relatively 
stable during this time. After 1998, the number of these spans decreased, reaching an apparent minimum in 
2006. The most recent survey (2010) indicates that the number of spans has decreased. With the exception 
of the closing spans at the platform approaches, none of the recorded spans is classified as a FishSAFE span 
(Figure 27 and Figure 28). 

PL046/N0304 is unusual when compared to the other Brent pipelines of a similar size because of the 
presence of a large number of boulders within 15 m either side of the pipeline. A high proportion of these 
boulders are larger than 0.5 m diameter which is the maximum size that trenching equipment can typically 
deal with. For the purposes of the comparative assessment, the estimates for the trenching option for this line 
have accounted for the need to remove the boulders before trenching begins. It is still worth noting, however, 
that the presence of sub-surface boulders of a similar size could hinder or prevent successful trenching 
operations. 
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Figure 26 PL046/N0304 Schematic. 

 

 
Figure 27 PL046/N0304 Spanogram (page 1). 
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Figure 28 PL046/N0304 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 

6.2.7 PL047/N0404 

PL047/N0404 is the 30 inch pipeline which transported dry gas from Brent Charlie to Brent Bravo for 
onward transmission to FLAGS. The pipeline lies on the seabed with mattresses protecting the approach to 
Brent Charlie, including where the Penguins 4 inch gas lift line crosses PL047/N0404 (Figure 29). At the 
Brent Charlie GBS, the pipeline is covered by the drill cuttings pile; this crossing is within this section. 
PL047/N0404 also crosses over the 24 inch oil pipeline PL045/N0303 (Section 6.2.5). In addition, the 
GEP export pipeline PL4492/N0610 crosses this pipeline within the Brent Charlie 500 m safety zone, 
approximately 170 m from the platform; this crossing is rock-dumped. 

Survey data from 1988 onwards has shown a number of intermittent spans on the pipeline, none of which  
is classified as a FishSAFE span (Figure 30 and Figure 31). 

Figure 29 PL047/N0404 Schematic. 
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Figure 30 PL047/N0404 Spanogram (page 1). 

 

 

Figure 31 PL047/N0404 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration.  
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6.2.8 PL048/N0302 

PL048/N0302 was the original 16 inch oil export pipeline transporting oil from Brent Bravo platform to the 
Brent Spar PLEM. PL048/N0302 completes the pipeline begun by PL049/N0301 (Section 6.2.9, 
Figure 32). Following removal of the Brent Spar buoy in 1995, the pipeline service was changed to 
transport drains fluids from Brent Alpha to Brent Bravo. The pipeline lies on the seabed without protection; 
however, the GEP pipeline PL4492/N0610 crosses this pipeline just outside the Brent Bravo 500m safety 
zone at KP 0.491 and this crossing is rock-dumped as part of the protection of PL4492/N0610. The initial 
survey in 1988 showed five stable spans which remained until 1993 when further spans were identified. 
The 1996 survey results in particular indicate a greater number of spans; however, the 2010 results would 
indicate this number has reduced. None of the spans were classified as a FishSAFE span (Figure 33 and 
Figure 34). 

Figure 32 PL048/N0302 Schematic. 
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Figure 33 PL048/N0302 Spanogram (page 1). 

 

 

Figure 34 PL048/N0302 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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6.2.9 PL049/N0301 

PL049/N0301 was the original 16 inch oil export pipeline used to transport oil from the Brent Alpha 
platform to the Brent Spar PLEM. Following removal of the Brent Spar buoy in 1995, the pipeline service 
was changed to transport drains fluids from Brent Alpha to the Brent Bravo GBS cells. PL048/N0302 
(Section 6.2.8) (Figure 35) completes the pipeline from the PLEM to Brent Bravo. 

Six lines cross over PL049/N0301 near Brent Alpha: the Brent Alpha to Cormorant Alpha 16 inch Western 
Leg pipeline (PL017A-D/N0601; Section 6.2.3), the Western Leg SSIV control umbilical 
(PLU4562/N0830; Section 6.4.5), the third-party Northern Leg SSIV control umbilicals (C0815 and 
C0801), the third-party 20 inch NLGP gas line (PL164/C0603), and the GEP export pipeline 
PL4492/N0610 (approximately 200 m from the platform).  

The crossings of PLU4562/N0830, C0815 and PL164/C0603 are formed using concrete mattresses, the 
crossings of C0801 and PL017A-D/N0601 are formed with grout bag ramps. The installation of the GEP 
pipeline has covered the grout bag ramp crossing of C0801 and mattressed crossing of PL164/C0603 
with the rock. Other than the protection provided by the pipeline crossings, the 2.8 km pipeline is laid on the 
seabed with no protection. 

The initial survey in 1988 showed three spans. This number increased until the mid-1990s after which the 
spans were not identified by the surveys. None of the spans were classified as a FishSAFE span (Figure 36 
and Figure 37). 

Figure 35 PL049/N0301 Schematic.  
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Figure 36 PL049/N0301 Spanogram (page 1). 

 

 

Figure 37 PL049/N0301 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline, but this does not affect the decommissioning options under 
consideration. 
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6.2.10 PL050/N0401 

PL050/N0401 is the 28 inch gas pipeline running between Brent Alpha and the site of the former Brent 
remote flare (Figure 38). The pipeline was placed into the IPR when the Brent Flare tower was removed.  
The pipeline is laid on the seabed with a section of rock-dump at the Flare end of the pipeline that covers the 
TOP to a depth of 0.5 m (i.e. approximately 1.2 m above the seabed surface). 

Survey data from 1988 to 2010 has established the presence of a large number of spans, none of which is 
classified as a FishSAFE span (Figure 39 and Figure 40). 

Figure 38 PL050/N0401 Schematic. 
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Figure 39 PL050/N0401 Spanogram (page 1). 

 

 

Figure 40 PL050/N0401 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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6.2.11 PL051/N0402 

PL051/N0402 is the 36 inch gas pipeline running between Brent Bravo and the Brent remote flare site 
(Figure 41). The pipeline was placed into the IPR when the Brent Flare tower was removed. The pipeline  
is laid on the seabed with a section of rock-dump at the flare end of the pipeline to a height of 1.4 m above 
the seabed. The pipeline is crossed by the three disused Brent 7 lines PL4731/N9900 (Section 6.3.4), 
PLU4733/N9901 (Section 6.4.6) and PL4732/N9902 (Section 6.3.5). The two flexible pipelines 
PL4731/N9900 and PL4732/N9902 cross over PL051/N0402 via small metal bridges; the umbilical 
PLU4733/N9901 has an unsupported crossing. On approach to the Brent Bravo platform, the pipeline is 
buried by the drill cuttings pile. 

Figure 42 and Figure 43 illustrate the findings of the surveys. None of the spans were classified as a 
FishSAFE span. 

Figure 41 PL051/N0402 Schematic. 
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Figure 42 PL051/N0402 Spanogram (page 1). 

 

 

Figure 43 PL051/N0402 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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6.2.12 PL051/N0402a 

PL051/N0402a (Figure 44) is a short section (147 m) of 36 inch pipeline that was abandoned during 
construction in 1976 and therefore was never used. It lies unprotected on the seabed and entirely within the 
Brent Bravo 500 m safety zone. 

Figure 44 Image of PL051/N0402a. 
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6.2.13 PL052/N0403 

PL052/N0403 is the 36 inch dry gas export line which runs between Brent Bravo and Brent Alpha in the 
same pipeline corridor as the 16 inch oil pipeline (PL1955/N0310; Section 6.3.2) and the power cable 
(PLU4561/N1844; Section 6.4.4). The pipeline was laid on the seabed and near Brent Alpha has a 
200 m long section protected by mattresses (Figure 45). 

As described in Section 6.2.2, in 2015 a short length (112 m) of this pipeline under the working range of 
the Brent Alpha east platform crane was rock-dumped to provide dropped object protection. In 2016, 72 
grout bags were deposited on this pipeline to give additional structural support. A gabion bag containing 
eight 25 kg grout bags was also left on the seabed within approximately 10 m of the GBS. Ongoing 
surveillance of this section of pipeline indicated that further grout bags were required to adequately support 
the pipeline; to this end a further 52 grout bags were added to the same area in 201714. 

Several intermittent spans were identified over the survey history, none of which – with the exception of the 
closing spans at the platforms – was classified as a FishSAFE span (Figure 46 and Figure 47). 

Figure 45 PL052/N0403 Schematic. 

 
Note: Only the grout bags deposited in 2016 are shown on this schematic; the 2017 operations deposited a further 52 
grout bags in the same location. 

 

 

14 The 124 grout bags from the 2016 and 2017 operations were excluded from the materials inventory 
used in the CA of this pipeline; however, BDP will recover these grout bags as part of the decommissioning 
operations. 
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Figure 46 PL052/N0403 Spanogram (page 1). 

 

 

Figure 47 PL052/N0403 Spanogram (page 2). 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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6.2.14 PL987A/N0738 

PL987A/N0738 is the 10 inch oil production pipeline installed to transport production from the Brent South 
development to Brent Alpha (Figure 48). The majority of the pipeline was trenched during installation with 
occasional rock-dump. The typical trench depth to TOP is between 0.6 m and 1.4 m and the rock-dump 
provides a typical cover of between 0.5 m and 1.5 m to TOP. Mattresses were installed to protect both ends 
of the pipeline. The Brent South facilities have been decommissioned and during these operations the 
mattresses at the Brent South end of the pipeline were rock-dumped. This operation was completed under  
a Deposit of Materials Consent (DEPCON) permit following consultation with the Scottish Fishermen’s 
Federation (SFF) and the Fisheries Research Services (FRS, now Marine Scotland) and was determined to be 
the Best Practical Environmental Option (BPEO). At this time, PL987A/N0738 was flushed and left filled with 
de-aerated seawater with blind flanges or blanking plates installed and submitted to the IPR in 2005.  
A successful over-trawl survey was completed by SFF in 2006. The pipeline is crossed by two other pipelines 
which run to FLAGS – the 32 inch Statfjord B gas pipeline and the 28 inch Gjoa A gas pipeline. The Gjoa A 
pipeline crossing is covered with rock-dump as part of a larger area of rock-dump on this pipeline. 

Since 1995 only one persistent span has been identified (at the trench transition at the Brent Alpha end of 
the pipeline) and it does not qualify as a FishSAFE span (Figure 49). 

Figure 48 PL987A/N0738 Schematic. 

 

 



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 64 

Figure 49 PL987A/N0738 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline, but this does not affect the decommissioning options under 
consideration.  
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6.2.15 PL987A/N0739 

PL987A/N0739 is the 10 inch oil pipeline installed between the Statfjord drill centre and the Brent South 
development (Figure 50). It was never connected or commissioned and was flushed, left filled with seawater 
with blind flanges at each end and submitted to the IPR in 2004. The pipeline was installed in a trench with 
a typical depth of between 1.2 m and 1.4 m to TOP with mattresses at both ends. During decommissioning 
of the Brent South development these mattresses were covered with rock-dump, as was the mattressed 
pipeline end at the Statfjord drill centre. This operation was completed under a DEPCON licence and was 
chosen as the BPEO for the pipeline. Consultations were also held with SFF and FRS (now Marine Scotland) 
and an over-trawl survey was successfully completed in 2006. 

The pipeline was almost completely buried by 2009, with no identifiable spans (Figure 51).  

Figure 50 PL987A/N0739 Schematic. 

 

 

Figure 51 PL987A/N0739 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline but this does not affect the decommissioning options under consideration.  
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6.2.16 PL988A/N0913 

PL988A/N0913 is the 8 inch water injection pipeline installed between Brent Alpha and the Brent South 
development (Figure 52). It was taken out of service and left filled with seawater with blind flanges at each 
end, and submitted to the IPR in 2004. The pipeline was installed in a trench with a typical depth of 1.2 m 
and 1.4 m to TOP with mattresses at each end. During decommissioning of the Brent South development, the 
mattresses at this end of the pipeline were covered with rock-dump. This operation was completed under a 
DEPCON licence and was determined to be the BPEO for the pipeline. Consultations were also held with 
SFF and FRS (now Marine Scotland) and an over-trawl survey was successfully completed in 2006. Together 
the trench, rock-dump and mattresses contain the majority of the pipeline. The pipeline is crossed by two 
pipelines that run to FLAGS – the 32 inch Statfjord B gas pipeline and the 28 inch Gjoa A gas pipeline. The 
latter pipeline crossing is rock-dumped as part of a larger area of rock-dump on this pipeline. 

Since 1995 only one persistent span has been identified, at the trench transition at the Brent Alpha end of 
the pipeline but this span does not qualify as a FishSAFE span (Figure 53). 

Figure 52 PL988A/N0913 Schematic. 
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Figure 53 PL988A/N0913 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline, but this does not affect the decommissioning options under 
consideration.  
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6.2.17 PL4493/N061015 

As described in Section 5.4.3, PL4493/N0610 is a new section of pipeline laid as part of the Brent 
Charlie GEP; it connects the new GEP SSIV to Brent Charlie via the riser formerly numbered as part of 
PL044/N0405 (Figure 54). The pipeline from the GEP SSIV is 16 inch diameter and it ties in to the 24 inch 
riser via a spool-piece. The subsea section of the pipeline is approximately 117 m long and comprises a 
series of rigid spool-pieces. The pipeline is protected by 36 concrete mattresses, with a further four mattresses 
wet-stored in two locations; one mattress is close to this pipeline and the Brent Charlie platform, and three 
others are located to the east of the main GEP export pipeline PL4492/N0610. The pipeline is supported 
by grout bags at the spool goose necks and under any free spans; grout bags were also used to fill any 
gaps between the mattresses. 

PL4493/N0610 crosses three Penguin lines near the Brent Charlie platform: the Penguin Control SSIV 
umbilical PLU1903/N1845, the Penguin 14 inch flexible riser section of PL1902/N0513, and the Penguin 
4 inch flexible pipeline PL2228/N1141. 

Note , because this pipeline has only recently been installed, it is not included in any of the supporting 
studies (which were completed prior to its installation, Section 11) or the materials inventories (Section 13.4)). 

Figure 54 PL4493/N0610 Schematic. 

 

  

 

15 PL4492/N0610 became the responsibility of the BDP after the public consultation of the Brent Field 
Decommissioning Programmes ended in 2017.  



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 69 

6.2.18 PL4730/N9903A and PL4730/N9903B 

PL4730/N9903A and PL4730/N9903B are redundant sections of the former 24 inch oil production line 
between Brent Delta and Brent Bravo for transmission of oil from Brent Delta to Brent Spar (Figure 55 and 
Figure 56). Following the installation of the Brent Charlie platform in 1978, this pipeline was reconfigured 
and cut into three sections. One section was connected to a new section of pipeline from Brent Charlie and 
forms the gas pipeline to Brent Delta PL044/N0405 (Section 6.2.4). Another section was connected to a 
new section of pipe between Brent Bravo and Brent Charlie and was designated as PL045/N0303 
(Section 6.2.5). The final section of pipeline became redundant and was designated as N9903 and was 
placed into the IPR in 2006. 

Following the development of the Penguins Field, a number of pipelines needed to be connected to the Brent 
Charlie platform. To accommodate these pipeline routes, a section of N9903 approximately 100 m in 
length was cut and removed leaving two shorter sections either side of the necessary pipeline corridor. For 
ease of reference we have designated the northern section of N9903 closest to Brent Delta as 
PL4730/N9903A and the more southerly section toward Brent Bravo as PL4730/N9903B. 

PL4730/N9903A remains in one complete section, lying exposed on the seabed, with some areas of 
natural burial. PL4730/N9903B is in two sections also on the seabed but on one of the sections there are 
three areas that have been trenched and buried and some areas of natural burial. It is believed that these 
sections are evidence of trenching trials that were undertaken in the 1970s. Between 2002 and 2010 some 
intermittent spanning was found on both pipelines but none of the spans was classified as a FishSAFE span 
(Figure 57). 

Figure 55 Image of PL4730/N9903B Pipeline. 

 

 



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 70 

Figure 56 PL4730/N9903A and PL4730/N9903B Schematic. 

 

 

Figure 57 PL4730/N9903A and PL4730/N9903B Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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6.3 Brent Flexible Pipelines 

6.3.1 PL050/N0952 

PL050/N0952 is an out-of-use jumper connecting the two redundant flare lines PL050/N0401 and 
PL051/N0402 at the former location of the Brent Flare. Originally intended to act as a flushing jumper for 
these lines, PL050/N0952 was never used. It is completely buried beneath a profiled rock berm to a depth 
of approximately 1.4 m (Figure 58). This rock was installed over the entire Brent Flare site and was certified 
as over-trawlable in 2006. 

Figure 58 PL050/N0952 Cross Section Profile of Pipeline Protection at Flare Location. 

 

 

6.3.2 PL1955/N0310 

PL1955/N0310 is the 19 inch oil production pipeline from Brent Alpha to the Brent Bravo BAR (Brent Alpha 
Redevelopment) pipeline via an SSIV (Figure 59). This pipeline comprises a static riser section and flexible 
seabed pipeline. The seabed section of the pipeline is protected with concrete mattresses for 90 m at the 
Brent Alpha end and 48 m at Brent Bravo but otherwise is lying unprotected on the seabed.  

Two spans were identified on this pipeline in 2010, neither of which is classified as a FishSAFE span  
(Figure 60). 



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 72 

Figure 59 PL1955/N0310 Schematic. 

 

 

Figure 60 PL1955/N0310 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline, but this does not affect the decommissioning options under 
consideration. 
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6.3.3 PL1955/N0311 

PL1955/N0311 is the continuation of PL1955/N0310 and forms the riser from the SSIV to the Brent Bravo 
topsides for transmission of oil from Brent Alpha (Figure 61). It was installed as part of the Brent Alpha 
Redevelopment project. The riser has been disconnected from the topside, and now lies in a loop on the 
seabed at the base of the GBS; the seabed section is lying unprotected on the seabed surface. 

A large span has previously been identified at the SSIV but over time has been filled in. According to the last 
survey in 2010, further spans appear to have developed but these are not classified as FishSAFE spans 
(Figure 62). 

Figure 61 PL1955/N0311 Schematic. 

 

 

Figure 62 PL1955/N0311 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline, but this does not affect the decommissioning options under 
consideration.  
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6.3.4 PL4731/N9900 

PL4731/N9900 is a redundant 4 inch oil production pipeline between the Brent Bravo platform and the 
Brent 7 well (Figure 63). It was laid on the seabed and surveys have found that areas of natural burial have 
occurred on short sections along approximately 20% of its length. PL4731/N9900 crosses over the disused 
flare pipeline PL051/N0402 (Section 6.2.11) via a small metal bridge. There are additional cable and 
umbilical crossings along the route. 

Only one span has been identified on this line, which appears to be associated with the pipeline crossing. 
This span is not classified as a FishSAFE span (Figure 64). 

Figure 63 PL4731/N9900 Schematic. 

 

 

Figure 64 PL4731/N9900 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline, but this does not affect the decommissioning options under 
consideration.  
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6.3.5 PL4732/N9902 

PL4732/N9902 is a redundant 4 inch oil production pipeline between the Brent Bravo platform and the 
Brent 7 well (Figure 65). It was laid on the seabed and surveys have shown natural burial has occurred on 
short sections over some of its length. PL4732/N9902 crosses over the disused flare pipeline 
PL051/N0402 via a small metal bridge. 

Two spans have been identified on this line, one of which is associated with the crossing. Neither of the 
spans were classified as a FishSAFE span (Figure 66). 

Figure 65 PL4732/N9902 Schematic. 

 

 

Figure 66 PL4732/N9902 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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6.4 Brent Umbilicals and Pipeline Cables 

6.4.1 PL987A.1-3/N0841 

PL987A.1-3/N0841 is the control and chemical injection umbilical that was installed between Brent Alpha 
and the Brent South development (Figure 67). It was submitted to the IPR in 2004 with the other Brent South 
pipelines. This pipeline was installed in the same trench as the Brent South water injection pipeline 
(PL988A/N0913; Section 6.2.16) with a typical depth to TOP (of the water injection line) of between 
1.2 m and 1.4 m. Both ends were covered with mattresses and when Brent South was decommissioned the 
mattresses at that end were also covered in rock-dump. This operation was completed under a DEPCON 
licence and was determined to be the BPEO for the pipeline. Consultations were also held with SFF and FRS 
(now Marine Scotland) and an over-trawl survey was successfully completed in 2006. The flushing of this 
umbilical for submission into the IPR was only partially successful and some cores remain blocked. The 
flushing head remains outwith the existing rock-dump, exposed on the seabed. The umbilical has been cut 
within the Alpha riser at a depth of approximately - 85 m LAT, and the cut end now lies on top of the seabed 
drilling cuttings pile within the footprint of the Alpha jacket. 

PL987A.1-3/N0841 is crossed by the 32 inch Statfjord B gas pipeline and the 28 inch Gjoa A gas 
pipeline, both to FLAGS. The 28 inch pipeline is rock-dumped at the crossing location, as part of a larger 
area of rock-dump on this pipeline. 

No spans have been identified on this umbilical (Figure 68). 

Figure 67 PL987A.1-3/N0841 Schematic. 
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Figure 68 PL987A.1-3/N0841 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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6.4.2 PLU4494/N487016 

As described in Section 5.4.3, PLU4492/N4870 was installed as part of the Brent Charlie GEP and 
connects the GEP SSIV to the Penguins Production SSIV (Figure 69). The umbilical is 1 inch in diameter and 
approximately 60 m long. The routing of the jumpers was in two tails, comprising hydraulic and electrical 
jumpers from GEP SSIV to Penguins Production SSIV, and an electrical jumper from Penguins Production SSIV 
to Penguins Gas Lift SSIV. The umbilical was laid on the seabed and grout bags were added to protect it. 
Where the umbilical connects to the Penguin Production SSIV, it crosses over the mattresses protecting the 
Penguin Control SSIV umbilical PLU1903/N1845. 

Note, because of the recent installation of this umbilical, it is not included in any of the supporting studies 
completed prior to its installation (Section 11) or the materials inventories (Section 13.4). 

Figure 69 PLU4494/N4870 Schematic. 

 
  

 

16 PLU4494/N4870 became the responsibility of the BDP after the public consultation of the Brent Field 
Decommissioning Programmes ended in 2017. 
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6.4.3 PLU4560/N2801 

PLU4560/N2801 is the control umbilical between the Brent Bravo platform and the Brent Alpha 
Redevelopment flexible oil pipeline SSIV. The pipeline was laid on the seabed and covered with protective 
mattresses over most of its length (Figure 70). The 45 m approach section to the SSIV is exposed. 

No spans have been identified on this umbilical (Figure 71). 

Figure 70 PLU4560/N2801 Schematic. 

 

 

Figure 71 PLU4560/N2801 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline, but this does not affect the decommissioning options under 
consideration.  
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6.4.4 PLU4561/N1844 

PLU4561/N1844 is the power cable that runs between Brent Bravo and Brent Alpha. It was laid on the 
seabed close to PL052/N0403 for protection, with intermittent concrete mattresses for dropped-object 
protection (Figure 72). The cable has been cut inside the Alpha riser at a depth of approximately 86m, and 
the cut end now lies on top of the seabed drilling cuttings pile within the footprint of the Alpha jacket. 

No spans have been identified on this cable (Figure 73. 

Figure 72 PLU4561/N1844 Schematic. 

 

 

Figure 73 PLU4561/N1844 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates a slight 
change in the status of this pipeline, but this does not affect the decommissioning options under 
consideration.  
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6.4.5 PLU4562/N0830 

PLU4562/N0830 is the WLGP SSIV control umbilical which runs between Brent Alpha and the WLGP 
SSIV. Two sections (40 m and 180 m long) are trenched to a depth of 0.75 m and are backfilled. 
Mattresses protect the umbilical in four places: where it leaves the Brent Alpha platform and crosses the 
WLGP pipeline (PL017A-D/N0601; Section 6.2.3), at the subsea splitter box, at the Brent Alpha to Brent 
Spar PLEM pipeline crossing (PL049/N0301; Section 6.2.9), and at the approach to the SSIV (Figure 74). 
Grout bags are also present at two of the mattress locations, though the precise number is not known. In 
addition, this umbilical is crossed by the GEP export pipeline PL4492/N0610 and PL4104/N0614; both 
these crossings are rock-dumped. 

Inside the Alpha J-tube, a 5 m long section of the umbilical has been cut out from approximately - 83.5 m LAT 
to - 88.5 m LAT. The 5 m long section has been deposited inside the lower part of the J-tube. 

Survey data acquired between 2001 and 2010 found no evidence of spans on this umbilical  
(Figure 75). 

Figure 74 PLU4562/N0830 Schematic. 
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Figure 75 PLU4562/N0830 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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6.4.6 PLU4733/N9901 

PLU4733/N9901 is the redundant control and chemical injection umbilical between the Brent Bravo 
platform and the Brent 7 well (Figure 76). The umbilical was laid on the seabed and surveys have shown 
natural burial has occurred over some of its length. The umbilical has been cut into several sections at 
KP 0.67 and it may end several hundreds of metres short of Brent Bravo; surveys have been unable to 
confirm this. PLU4733/N9901 crosses over the disused flare pipeline PL051/N0402; this crossing  
is unsupported. 

Only one span has been identified in this line, in 2011, and is associated with the crossing. It is not 
classified as a FishSAFE span (Figure 77). 

Figure 76 PLU4733/N9901 Schematic. 

 

 

Figure 77 PLU4733/N9901 Spanogram. 

 

Comparison of these spanograms with the more recently available data (Appendix 1) indicates no significant 
changes have occurred to the status of this pipeline that would affect the decommissioning options under 
consideration. 
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7 REGULATORY FRAMEWORK 

7.1 Introduction 

The decommissioning of oil and gas facilities on the UKCS is primarily regulated by the Petroleum Act and its 
amendments, which provides the framework for the implementation in the UK of OSPAR Decision 98/3 [6]. 
The BEIS Guidance Notes [8] provide guidance and advice in the preparation of DPs. Owners must prepare 
a programme for the decommissioning of all installations and pipelines, and submit a formal DP to BEIS in a 
timely manner for review and approval. 

On the United Kingdom Continental Shelf (UKCS), the decommissioning of pipelines is governed by Part IV 
of the Petroleum Act 1998 and the Pipeline Safety Regulations 1996. Currently, there are no international 
guidelines on the decommissioning of pipelines; they are not included in OSPAR Decision 98/3. As a result, 
each pipeline must be considered on a case-by-case basis. The BEIS Guidance Notes state that for 
pipelines: ‘all feasible decommissioning options should be considered and a comparative assessment made’ 
[8]. In keeping with the intent of the overall regulatory guidance, however, and after consultation with BEIS, 
we have applied the same CA process developed for the Brent Decommissioning Project candidates for 
derogation under OSPAR Decision 98/3 (the Brent Alpha jacket footings and the GBSs) to some of the 
pipelines. 
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8 DESCRIPTION OF THE BRENT DECOMMISSIONING COMPARATIVE 
ASSESSMENT PROCESS 

8.1 Definition of Decommissioning Option 

Neither OSPAR Decision 98/3 nor the BEIS Guidance Notes provide a formal definition of a 
decommissioning option, but it may be considered to comprise a combination of ‘operations’ and ‘end-
points’. Operations are the activities and procedures performed offshore, nearshore and onshore, to prepare, 
remove, dismantle, recycle and dispose of a structure in the way that the owner proposes. 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, that 
the owner proposes to attain on successful completion of the decommissioning operations. 

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. 

8.2 Categorisation of Pipelines 

The Guidance Notes provide generic advice on the types of pipelines that would normally be expected to 
be removed, such as small diameter pipelines and flexible pipelines and umbilicals that have been neither 
trenched nor buried. A comparative assessment of the options for such pipelines is required but it may not 
have to be as complex as that for larger lines because there may be fewer viable options, or because the 
advantages and disadvantages of each option are very obvious and clear. 

From the narrative of the BEIS Guidance Notes we therefore created a decision tree (Figure 78) which 
identified the types of pipeline for which there is an a priori presumption that they can either be left in place, 
or must be completely removed. The decision tree included an outcome in which no option could be 
recommended, and where, consequently, a quantitative comparative assessment would have to be carried 
out. 

When we reviewed the thirty Brent pipelines using this decision tree, we concluded that for sixteen of the 
lines the recommended or preferred options were clearly indicated by the BEIS Guidance Notes. These 
pipelines had fewer, simpler options for decommissioning and we compared their options by a qualitative or 
narrative-based assessment. These pipelines are called ‘Qualitative Lines’ (Table 10). 

For the remaining fourteen lines, this initial screening using the decision tree indicated that a more detailed 
comparative assessment was required. The technically feasible options were often numerous, varied and 
complex, and no clear preferred option was immediately apparent. We therefore compared the options for 
these pipelines using largely numerical data, and these pipelines are called ‘Quantitative Lines’ (Table 11). 
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Figure 78 Decision Tree for the Division of the Pipelines Subject to Qualitative and Quantitative 
Assessment. 
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Table 10 The Qualitative Brent Pipelines. 

Pipeline Number 
Pipeline 
Type 

From To 
Diameter 

(“) 
Length 
(km) 

Status 

Q
ua

lit
at

iv
e 

Pi
pe

lin
es

 

PL050/N0952 Flexible  Brent Flare 
system  

Brent Flare 
system  

8 0.03 Rock-
dumped 

PL051/N0402a Rigid Brent Bravo Brent Flare 
system 

36 2.6 Surface 

PL987A/N0738 Rigid Brent South Brent Alpha 10 5 Trenched 

PL987A/N0739 Rigid Brent South Statfjord DC 10 1.8 Trenched 

PL987A.1-3/N0841 Umbilical  Brent Alpha Brent South 4.5 5.3 Trenched 

PL988A/N0913 Rigid Brent Alpha Brent South 8 5 Trenched 

PL1955/N03101 Flexible Brent Alpha 
topsides  

Brent Alpha 
seabed  

16 0.36 Riser 

Brent Alpha  Brent Bravo SSIV  19 2.3 Surface 

PL1955/N0311 Flexible  Brent Bravo SSIV  Brent Bravo  16 0.27 Surface 

PL4493/N0610 Rigid Brent Charlie GEP Export SSIV 16/24 0.117 Surface 

PLU4494/N4870 Umbilical Penguins 
Production SSIV 

Gas Export SSIV 1 0.06 Surface 

PLU4560/N2801 Umbilical Brent Bravo Brent Bravo SSIV 4 0.423 Surface 

PLU4561/N1844 Power 
cable 

Brent Bravo Brent Alpha 5 2.9 Surface 

PLU4562/N0830 Umbilical Brent Alpha WLGP SSIV 4 0.5 Surface 

PL4731/N9900 Flexible  Well 211/29-7  Brent Bravo  4 2.1 Surface 

PL4732/N9902 Flexible Well 211/29-7  Brent Bravo  4 2.3 Surface 

PLU4733/N9901 Umbilical Brent Bravo Well 211/29-7 4 2.2 Surface 

Notes: 1. Although the external diameter of this pipeline is greater than 16 inches, the protective coating is also 
flexible and thus the pipeline has been considered as a Qualitative pipeline. 
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Table 11 The Quantitative Brent Pipelines. 

Pipeline Number 
Pipeline 

Type 
From To 

Diameter 
(“) 

Length 
(km) 

Status 

Q
ua

nt
ita

tiv
e 

Pi
pe

lin
es

 

PL001/N0501 Rigid Brent Charlie Cormorant Alpha 30 35.9 Partially 
trenched 

PL002B/N0201 Rigid Brent Alpha VASP 36 1.25 Surface 

PL017A-D/N0601 Rigid WLGP SSIV Brent Alpha 16 0.4 Surface 

PL044/N0405 Rigid Brent Delta Brent Charlie 24 4.2 Surface 

PL045/N0303 Rigid Brent Bravo Brent Charlie 24 4.6 Surface 

PL046/N0304 Rigid Brent Delta Brent Charlie 20 4 Surface 

PL047/N0404 Rigid Brent Charlie Brent Bravo 30 4.4 Surface 

PL048/N0302 Rigid Brent Bravo Brent Spar PLEM 16 2.3 Surface 

PL049/N0301 Rigid Brent Alpha Brent Spar PLEM 16 2.8 Surface 

PL050/N0401 Rigid Brent Alpha Brent Flare 
system 

28 3 Surface 

PL051/N0402 Rigid Brent Bravo Brent Flare 
system 

36 2.6 Surface 

PL052/N0403 Rigid Brent Bravo Brent Alpha 36 2.3 Surface 

PL4730/N9903A Rigid PL044/N0405 
midline tie-in 

PL1902/N0513 
pipeline crossing 

24 1.7 Surface 

PL4730/N9903B Rigid PL1902/N0513 
pipeline crossing 

PL045/N0303 
midline tie-in 

24 2.9 Surface 

8.3 Comparative Assessment Process for Qualitative Pipelines 

For the Qualitative lines, we examined the option that was indicated by the decision tree and reviewed its 
advantages and disadvantages in terms of the BEIS 5 Main Criteria (described in Section 8.4) in a narrative. 

We then performed the same assessment on the alternative option(s), to satisfy ourselves that no other option 
provided a better balance of performance across the criteria. 
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8.4 Overview of the Brent Decommissioning Comparative Assessment Process for the 
Quantitative Pipelines 

The Brent Decommissioning numerical Comparative Assessment process, which was used for the Quantitative 
pipelines, comprises the following six stages: 

1. Preparation of a description of the installation. For the Brent pipelines, this information is provided in 
this TD in Sections 5 and 6. 

2. Identification and consideration of potential options for re-use and alternative uses.  

3. Identification of a short list of practically available options for the installation. For the Brent pipelines, 
this information is provided in this TD in Section 9. 

4. Description of Programmes of Work to undertake practically available options for the pipelines. This 
information is also provided in this TD in Sections 9 and 10. 

5. Completion of studies necessary to inform the numerical stage of our CA process. For the Brent 
pipelines, these studies are summarised in Section 11. (Note that some studies excluded the 
Qualitative pipelines because of the narrative-based CA process selected for these pipelines). 

6. Completion of the numerical stage of the Brent Decommissioning CA process for the quantitative 
pipelines. The results of the CAs for the qualitative and quantitative pipelines are presented in this TD 
in Section 12. 

Stakeholder engagement also played an important part in all of the above phases of the CA process. 
Through the multi-faceted programme of stakeholder engagement, stakeholders were involved at the 
following key stages: 

i. The reviews of the technically feasible options and detailed assessments of technical feasibility, 
safety risk and environmental impacts of those options.  

ii. Presentations of our CA process (e.g. criteria, global scales and weightings) during a number of 
engagements including: public talks (in association with the IMechE); and as part of a number of 
one-to-one meetings ahead of public consultation. 

iii. The review of the results of the CAs for the Brent pipelines and the examination of our “Emerging 
recommendations” for each of the pipelines. 

The rest of this section describes how we performed the numerical stage of our CA process, which is the 
detailed consideration and comparison of the practically available options for the quantitative pipelines. 
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8.4.1 Comparative Assessment Criteria 

The CAs of the practically available options for the Brent quantitative pipelines were performed following the 
BEIS Guidance Notes and the Shell Brent Decommissioning Project CA Procedure, with appropriate 
modification for the pipelines and the options under consideration. Practically available options were 
assessed quantitatively using the BEIS 5 Main Criteria, which are Safety, Environmental, Technical, Societal 
and Economic. 

The BEIS Guidance Notes, list those matters which are to be considered during a CA of feasible 
management options (occasionally referred to as “matters to be considered”). These include but are not 
restricted to: 

• Technical and engineering aspects 

• Timing of the decommissioning (deferred aspects of decommissioning, possible coordination with 
other projects) 

• Safety considerations of removal, dismantling and disposal 

• Impacts on the marine environment 

• Impacts on other environmental compartments 

• Consumption of natural resources and energy 

• Other consequences to the physical environment 

• Impacts on amenities and the activities of communities 

• Economic aspects 

In line with this guidance, 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 and degradation of the 
pipelines. By evaluating these different impacts as separate sub-criteria we were able properly to 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, ‘Environment’ using four sub-criteria 
and ‘Societal’ using three sub-criteria ; the criteria ‘Technical’ and ‘Economic’ were each assessed by one 
sub-criterion (Table 12). 

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 described 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 12 The BEIS 5 Main Criteria and the Selected Sub-criteria used in all Brent CAs. 

BEIS 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 

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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8.4.2 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. For example, 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 a GBS option 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. For example, the option with the 
highest PLL is the least desirable and therefore marks the bottom of the scale and is scored as ‘0’. The 
option with the lowest PLL is the most desirable and is therefore scored as ‘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 12, we generated numerical data such as PLLs, energy use 
(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 engineers 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 engineers 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 
engineers 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 engineers 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 the Catalyze and observed by the Independent Review Group (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, which is 
presented in the Brent Field Decommissioning Environmental Statement (ES) [5]. 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 score 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 observed 
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 a global scale 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 13) 
and a global scale for each sub-criterion (Table 14). 

Table 13 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 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 14 Global Scales for each Sub-criterion used in the 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 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 

Impact on communities (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 

8.4.3 Assessing the Performance of each Option 

To begin our assessment and comparison of options, we decided to weight each of the BEIS 5 Main Criteria 
equally. Where a main criterion was represented by more than one sub-criterion, we decided that these too 
should be weighted equally. Table 15 shows the weightings for the criteria and sub-criteria, in a weighting 
scenario we have called the ‘standard weighting’. 

Table 15  ’Standard Weights’ for the BEIS Main Criteria and Sub-criteria. 

Selected Sub-criteria BEIS 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  5.0% 

Emissions (CO2) 5.0% 

Technical feasibility 20.0% 20% Technical 

Effects on commercial fisheries 6.7% 

20% Societal Employment 6.7% 

Impact on 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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8.4.4 Examining the Sensitivity of the CA-recommended Option 

The OSPAR Framework for CAs state that the information 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’[6]. The BEIS 
Guidance Notes also state that operators must robustly assess decommissioning options based on evidence 
and data and also state ‘it is unlikely that cost will be accepted as the main driver unless all other matters 
show no significant difference’ [8]. 

To examine the sensitivity of the CA-recommended option, therefore, we applied five ‘selected weighting 
scenarios’ to the transformed 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 16 lists the five scenarios we used and Table 17 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 16 The Five Weighting Scenarios used to Assess the Sensitivity of the CA-recommended 
Decommissioning Option. 

Scenario Description 

2 Weighted to Safety: BEIS Safety criterion weighted 40% 

3 Weighted to Environment: BEIS Environmental criterion weighted 40% 

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

5 Weighted to Societal: BEIS Societal criterion weighted 40% 

6 Standard Weighting without Economic 
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Table 17 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  5.0% 3.8% 10.0% 3.8% 3.8% 5.0% 

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% 

Impact on 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% 
(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. 

Key to Weighting Scenarios 

Scenario Description 

1 Standard Weighting; equal weight to the BEIS 5 Main Criteria 

2 Weighted to Safety 

3 Weighted to Environmental 

4 Weighted to Technical 

5 Weighted to Societal 

6 Standard weighting without Economic 
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8.4.5 Identifying the Recommended Option 
Pipelines are not included under OSPAR Decision 98/3 but for consistency we have chosen to assess the 
options for the Brent Field pipelines using the same CA methodology that has been used for the Brent 
facilities which are candidates for derogation. For each pipeline, we have compared all the technically 
feasible options that – according to our studies – are appropriate, and for each pipeline these options 
include at least one method of full removal.  

We used all the above assessments and sensitivity analyses, to compare and contrast the performances of 
the options for each of the Brent pipelines being assessed by quantitative CAs, 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 79. 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 80. 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. The dotted line 
bars in Figure 80 show the maximum size of the difference that there could be between any two options in 
each sub-criterion. 

Figure 79 Example of a Bar Chart showing the Total Weighted Scores of Three Options. 
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Figure 80 Example of a Difference Chart showing the Difference between Two Options  
in each of the Sub-criteria. 
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9 TECHNICALLY FEASIBLE OPTIONS FOR DECOMMISSIONING 
OF THE PIPELINES 

9.1 Introduction 

In accordance with the BEIS Guidance Notes, the decommissioning of each Brent pipeline was considered 
on a case by case basis. A comparative assessment of the feasible decommissioning options was 
undertaken to determine the recommended decommissioning option. 

As detailed in Section 6 the Brent pipelines were subjected to a high level review of their current status and 
construction which determined the pipelines which had relatively simpler and more obvious decommissioning 
options (the Qualitative lines) and those which required more detailed examination and additional data to 
determine the recommended option (the Quantitative lines). 

For the purposes of the comparative assessment it was assumed that all pipelines had been flushed and 
cleaned to an acceptable level (Section 10) and that any protective mattresses which must be removed to 
allow decommissioning activities to take place had been successfully recovered from the seabed. Should any 
problems be encountered with either the cleaning or mattress recovery operations, we will consult with BEIS 
on the best course of action. 

If, at the time of decommissioning, FishSAFE or other spans are found on any section of a pipeline that is to 
remain in situ, we will consult with BEIS on the most appropriate remediation method to reduce the potential 
snagging risk to bottom-towed fishing gear. The exception to this is the FishSAFE spans present on 
PL001/N0501 which will be removed prior to decommissioning activities. Any section of a pipeline that is 
to remain in situ will be subject to a monitoring programme, which will be discussed and agreed with BEIS. 

9.2 Decommissioning Options for the Qualitative Lines 

The pipelines which were categorised as Qualitative lines have fewer feasible decommissioning options than 
the quantitative pipelines. These options can be essentially summarised into two results: One is to leave the 
pipeline in situ within the existing trench or under the existing rock-dump and carry out additional remediation 
at exposed end(s) – such as rock-dump – to mitigate potential snagging risks. The other is to remove the line 
completely, either by a reverse of the installation procedure or some other method of recovery. The 
operations that might be carried out on the Qualitative lines are covered by the descriptions presented in 
Section 9.3 for the Quantitative lines. 

9.3 Decommissioning Options for the Quantitative Lines 

By virtue of the construction of the pipeline or its current configuration, the pipelines categorised as 
quantitative lines have a greater number or more complex feasible decommissioning options. We identified 
a total of nine feasible options for these pipelines, seven of which were applicable to the majority of the 
pipelines. These options are described below and are summarised in Table 18. 

9.3.1 Option 1 Leave In Situ with no Further Remediation Required 

Option 1 only applies to those pipelines which are tied in at both ends to Brent platforms. For this option, it 
has been assumed that derogation from OSPAR Decision 98/3 has been sought and granted for the Brent 
Bravo, Charlie and Delta GBSs and the Brent Alpha jacket footings, and that these structures will therefore 
remain in situ. The potential derogation of the GBS and jacket footings are the subject of separate studies 
and comparative assessments within the Brent Decommissioning Project (the Brent Bravo, Charlie and Delta 
GBS Decommissioning Technical Document [9] and the Brent Alpha Jacket Decommissioning Technical 
Document [10], respectively). It is estimated that the Brent Alpha jacket footings might exist for up to 500 
years and the GBS caisson might last perhaps 1,000 years and therefore the pipeline tie-ins to these 
platforms would also exist for as long as the pipeline remains intact.  
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For the pipelines which are tied in to platforms at both ends, this option would essentially leave the pipelines 
in place with no remediation; the tie-in spools at each end of the pipeline would remain in-field.  
For those pipelines which already have rock-dump covering the remote end, we would not disturb the 
existing rock. Option 1 would also leave the closing spans in place without any additional protection.  
These spans occur where the pipelines rise up from the seabed as they approach the platform tie-in location. 
For the purposes of the pipeline comparative assessment it has been assumed that the 500 m safety zones 
which are currently in force around the GBS and Brent Alpha jacket will be removed.  

9.3.2 Option 2 Leave Tied-in at Platforms; Remote End Trenched and Back-filled 

Option 2 only applies to those pipelines which are tied in at one end to a subsea structure which is to be 
removed in accordance with OSPAR Decision 98/3. In this option, the tie-in spool to any subsea structure 
would be removed by cut and lift for recycling or disposal onshore and the cut end would be trenched and 
backfilled. A 100 m long trench has been assumed to be required to allow for the transition of the trenching 
tool into and out of the sediment (Figure 81). Depending on the diameter of the pipeline, different tools 
would be used to bury the ends: for pipelines with a diameter greater than 24 inch, a mechanical trencher 
would be used, followed by a separate back-fill tool. For pipelines with a diameter less than 24 inch a 
water-jet trenching tool would be used to simultaneously bury and backfill the pipeline end. The other 
pipeline end would remain tied-in to the platform which would reduce the snagging hazards presented by 
the pipeline ends while the tie-in spools remain intact. Option 2 would also leave the closing spans in place 
without any additional protection. For the purposes of the pipeline comparative assessment it has been 
assumed that the 500 m safety zones which are currently in force around the GBS and Brent Alpha jacket 
will be removed (Section 11.4). 

Figure 81 Option 2 Leave Tied-in at Platform; Remote End Trenched. 

 

 

  



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 103 

9.3.3 Option 3 Leave Disconnected on the Seabed and Rock-dump Pipeline Ends 

Option 3 only applies to those pipelines which are tied in at one end to a subsea structure which is to be 
removed in accordance with OSPAR Decision 98/3. As with Option 2, the tie-in spool pieces connecting 
the pipeline to a subsea structure would be removed for onshore recycling or disposal. At the remote end of 
the pipeline, 30 m of rock-dump (rather than trenching and backfill) would be used to reduce the snagging 
risk for fishing gear (Figure 82). The deposited rock-dump would be profiled to allow over-trawling and 
would cover the top of the pipe to a minimum depth of 0.5 m. The rock-dump would extend beyond the end 
of the pipeline to ensure protection. 

Figure 82 Option 3 Leave Tied-in at Platforms; Remote End Rock-Dumped. 
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9.3.4 Option 4 Disconnect from Platforms/Subsea Infrastructure and Trench and Backfill Whole Length 
of Pipeline 

The pipelines would be disconnected from the platform or subsea structures at each end and the tie-in spools 
removed by cut and lift for onshore recycling or disposal. The main section of the pipeline would be trenched 
and back-filled over the whole length to a depth of 0.6 m to TOP, with the exception of the trench transitions 
into and out of the seabed (Figure 83). On pipelines with a diameter greater than 24 inch, a mechanical 
trenching tool would be used, followed by back-filling by another tool. For lines with a diameter of less than 
24 inch, the trench and back-fill would be achieved simultaneously using a water-jet trenching tool. Should 
any problems be encountered with achieving a 0.6 m depth of trench to TOP, we would consult with BEIS 
regarding the options for appropriate remediation. Such options might include re-trenching the pipeline such 
that the TOP was at least below the mean seabed level, removal of the section of the pipeline or the addition 
of material to the seabed to mitigate any snagging risk to fishing gear. 

Figure 83 Option 4 Disconnect from Platforms/ Infrastructure and Trench and Backfill Whole Length of 
Pipeline. 
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9.3.5 Option 5 Disconnect from Platforms/Infrastructure and Rock-dump Whole Length of Pipeline 

The pipelines would be disconnected from the platform or subsea structures at each end and the tie-in spools 
removed by cut and lift for onshore recycling or disposal. The main section of the pipeline would be left on 
the seabed and then covered by a profiled rock berm along its entire length (Figure 84). The rock would 
cover the TOP to a depth of 0.5 m and would extend beyond the ends of the pipeline to ensure complete 
protection against snagging. 

Figure 84 Option 5 Disconnect from Platforms/Infrastructure and Rock-dump Whole Length of Pipeline. 
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9.3.6 Option 6 Recover Whole Length of Pipeline by Cut and Lift 

The pipeline would be cut into short sections (approximately 25 m long) and the sections lifted to a vessel for 
transportation to shore for recycling or disposal as appropriate (Figure 85). The cutting operations would be 
completed using a suitably equipped ROV and would most likely use a cold-cutting technique such as 
diamond wire or shear cutters. It is likely that at least two types of cutting equipment would be taken offshore 
to allow for any operational problems. For some pipelines, a degree of excavation of the pipeline from the 
trench and natural burial or rock-dump may be required. 

The longer pipelines would have to be retrieved in many sections, with a consequently large number of 
cutting and lifting operations. It has been assumed for the comparative assessment that the pipeline sections 
would be lifted to the ROV Support Vessel (ROVSV) or Diving Support Vessel (DSV) that is conducting the 
operations and that multiple trips to transport the sections to shore would be required.  

Figure 85 Option 6 Recover Whole Length of Pipeline by Cut and Lift. 
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9.3.7 Option 7 Recover Whole Length of Pipeline by Reverse S-lay (Single Joint) 

The tie-in spools would be recovered by cut and lift. The entire pipeline would be removed using reverse 
single joint S-lay (i.e. reverse installation) using a pipe-lay vessel (Figure 86). In this procedure, the pipeline 
would be pulled onto the vessel and cut into single joints of pipe (i.e. sections 12 m long) which would be 
stored on board for transportation to shore for recycling or disposal. For any line that was originally installed 
by S-lay, there is a possibility that plastic deformation of the line might have occurred. During a reverse S-lay 
operation, there would therefore be a risk of ‘spring-back’ in the joints and extra caution would be exercised 
during the operation. 

It should be noted that reverse S-lay removal of whole pipelines has, to date, not been executed in the North 
Sea; sections of pipelines have been recovered by reverse S-lay but usually during installation operations 
rather than after years or decades of use. In addition, no currently available vessel is configured for the type 
of operation described in this option and modifications would be required. This option has been included  
as a technically feasible decommissioning option because it is believed that such a modified vessel may 
become available within the projected BDP timescale. 

Figure 86 Option 7 Recover Whole Length of Pipeline by Reverse S-lay (Single Joint). 
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9.3.8 Option 8 Partial Trench and Backfill of Pipeline with Isolated Rock-dump 

Option 8 (Figure 87) is specific to pipeline PL001/N0501. PL001/N0501 is the 35.9 km long, 30 inch 
oil export line from Brent Charlie platform to the Cormorant Alpha platform. In this option, the tie-in spools 
would be recovered by cut and lift. All lengths of the pipeline which are not trenched to >0.6 m to TOP 
require remediation. A trenching tool will be used to trench and backfill as much of the pipeline as possible 
to the required depth, but we have identified that this may not be possible for the entire length either due to 
the difficult sediment conditions or because the lengths of the pipeline are too short to deploy the trenching 
tool allowing for the necessary transition into and out of the seabed sediment. We would therefore use rock 
cover on such sections to ensure the pipeline was sufficiently protected. Any profiled rock cover over surface 
laid sections of the pipeline will cover the top of the pipe to a depth of 0.5 m. 

Figure 87 Option 8 Trenching of Pipeline Sections Lying above MSB Level or Buried Less than  
0.6 m below MSB Level with Isolated Rock-dump. 
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9.3.9 Option 9 Partial Rock-dump of Pipeline 

Option 9 is again specific to PL001/N0501.  

The tie-in spools would be recovered by cut and lift. All sections of the pipeline where the TOP is trenched  
to <0.6 m would be covered with profiled rock-dump, covering the top of the pipe to a depth of 0.5 m 
(Figure 88). Unlike Option 8, this form of remediation could be used on every section of the pipeline 
regardless of its length and it would not have to be applied to those sections which are already well 
trenched (i.e. to a depth >0.6 m). 

Figure 88 Option 9 Rock-dump of Pipeline Sections Lying above MSB Level or Buried Less than  
0.6 m below MSB Level. 
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9.3.10 Summary of Options for the Quantitative Pipelines 

Table 18 shows which options are applicable to each of the quantitative pipelines. 

Table 18 Summary of Feasible Decommissioning Options for each Quantitative Line. 

Pipeline 
Option 

1 2 3 4 5 6 7 8 9 

PL001/N0501 ✓     ✓ ✓ ✓ ✓ 

PL002B/N0201  ✓ ✓ ✓ ✓ ✓ ✓   

PL017A-D/N0601  ✓ ✓  ✓ ✓    

PL044/N0405 ✓   ✓ ✓ ✓ ✓   

PL045/N0303 ✓   ✓ ✓ ✓ ✓   

PL046/N0304 ✓   ✓ ✓ ✓ ✓   

PL047/N0404 ✓   ✓ ✓ ✓ ✓   

PL048/N0302  ✓ ✓ ✓ ✓ ✓ ✓   

PL049/N0301  ✓ ✓ ✓ ✓ ✓ ✓   

PL050/N0401 ✓   ✓ ✓ ✓ ✓   

PL051/N0402 ✓   ✓ ✓ ✓ ✓   

PL052/N0403 ✓   ✓ ✓ ✓ ✓   

PL4730/N9903A    ✓ ✓ ✓    

PL4730/N9903B    ✓ ✓ ✓    

Option 1: Leave in situ with no further remediation 
required 

Option 6: Recover whole length by cut and lift* 

Option 2: Leave tied-in at platform; remote end trenched Option 7: Recover whole length by reverse S-lay (single 
joint) 

Option 3: Leave tied-in at platform; remote end rock-
dumped  

Option 8: Partial trench and backfill with isolated rock-dump 

Option 4: Disconnect from platforms/infrastructure and 
trench and backfill whole length of pipeline 

Option 9: Partial rock-dump of pipeline  

Option 5: Disconnect from platforms/infrastructure and 
rock-dump whole length of pipeline  

* For PL050/N0401 and PL051/N0402 which are Brent 
Flare pipelines with one end already rock-dumped, this 
option would require small amounts of rock to be added to 
existing rock dump at remote end. For PL002B/N0201 
and PL052/N0403 new rock would also be required in 
the vicinity of the existing rock-dump. 
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10 PIPELINE CLEANING 

10.1 Introduction 

Those Brent pipelines which have already been submitted to the IPR or have been otherwise suspended have 
already undergone pipeline cleaning operations. The operational pipelines require flushing, cleaning and 
sampling prior to decommissioning. The status of the pipelines and intended cleaning activities are 
summarised in Table 19. 

10.2 Cleaning Strategy for Pipelines within the BDP 

The intention is to clean the pipelines from one platform to another, using the existing connections to push the 
pipeline contents through the system. Depending on the function of the pipeline and the nature of the 
contaminants found within the cleaning fluids, the waste will be either be collected at the receiving platform 
in tanks and transported to shore for treatment and disposal or discharged to sea under permit. 

In cleaning the pipelines, we are required to demonstrate the Best Available Technology (BAT) has been 
achieved. To this end, we will de-oil or de-gas the pipeline before commencing cleaning operations. In 
2016, we had the opportunity to trial our cleaning methodology with PL046/N0304 (the oil export line 
from Brent Delta to Brent Charlie) and PL044/N0405 (the gas export line from Brent Delta to Brent Charlie) 
as documented in the methodology document [11]. Cleaning of these pipelines was required so that we 
could sever the pipelines at Brent Delta to allow the lift of the Brent Delta topsides. At the time of the cleaning 
operation, the final decommissioning recommendation for these pipelines had not been confirmed; we 
therefore intended to leave both these pipelines in such a condition that either a leave in place or full 
removal option was possible. 

The function of each pipeline was different and therefore the planned cleaning operations also differed.  

10.2.1 Oil Pipeline Example PL046/N0304 

As an oil export pipeline, it was expected that PL046/N0304 would require cleaning to remove the waxy 
deposits and any debris likely to exist within the pipeline. The pipeline was de-oiled and the oil processed by 
the Brent Charlie topside which is still producing hydrocarbons from the Brent reservoirs. A series of pigging 
runs were then planned, using both brush and scraper pigs and with firewater flushes of the pipeline 
between each pigging run. 

From each pigging run, the mass of wax captured by the pigs was estimated. A decreasing mass of wax 
was recovered with each sequential pigging run from 75 kg after the first pigging run to 5 kg after the third 
pigging run, indicating that the majority of the wax had been removed. Nevertheless, a fourth pigging run 
was conducted though the volume of wax collected is not known as the pig remains in the Brent Charlie pig 
trap. The pipeline was then flushed with water for approximately two days and the flush water was sampled 
every six to eight hours to determine the concentration of oil in water (OIW). When three consecutive OIW 
analyses showed no further reduction in concentration, flushing was stopped. The OIW concentrations in the 
last three samples were approximately 3 mg/L. The pipeline was then left filled with chemically inhibited 
seawater to minimise corrosion of the pipeline during the time between the cleaning operations and final 
decommissioning of the pipeline. 
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10.2.2 Gas Pipeline Example PL044/N0405 

As a gas export pipeline it was not expected that PL044/N0405 would contain heavy deposits or debris. 
The cleaning methodology was therefore based heavily on flushing operations. The pipeline was filled with 
firewater from Brent Charlie and left to allow any free hydrocarbons to rise to the top of the water. Any gases 
remaining in the pipeline were vented via the Brent Delta platform and any free oil was drained at the Brent 
Charlie platform. This was repeated until the sample retrieved at the Brent Charlie sample point showed no 
evidence of gas or liquid hydrocarbons. The whole pipeline was then flushed until three consecutive samples 
showed clear water; this required the entire volume of the pipeline to be displaced three times. At this point, 
flushing operations ceased and the pipeline was left filled with inhibited seawater. Analysis of the samples 
from the final flushing operation found no traces of hydrocarbon present in the water.  

10.2.3 Conclusions 

The results of the cleaning operations for the two Brent Delta export lines has demonstrated BAT and as such 
will form the basis of the cleaning activities of the remaining pipelines. Each pipeline or umbilical has 
specific characteristics which may require some modification but essentially: 

• Oil pipeline cleaning operations will use a mixture of seawater flushes and mechanical or gel 
pigging runs. If cleaning operations are inefficient the project may consider the use of chemicals to 
assist in the removal of, for example, waxy deposits. These activities will be regulated under existing 
legislation. When repeated sampling of the flush water indicates a plateau of OIW concentrations 
has been reached, we will confirm with BEIS that cleaning operations can stop and the pipeline can 
be deemed to be clean. Any solids will be captured and returned to shore for further cleaning and 
disposal 

• Gas pipeline cleaning operations will use seawater flushes. No heavy deposits are expected in 
these pipelines and so it is believed that flushing will successfully remove any free hydrocarbons from 
the pipeline. As with the oil pipelines, samples will be taken and when no further improvement in 
OIW levels are found, a report will be made to BEIS to confirm that cleaning operations can be 
stopped 

• Umbilicals will be flushed before being severed and then capped prior to recovery 

Those pipelines which are to be recovered will be left flooded with treated seawater to protect the integrity of 
the pipelines until decommissioning can begin. Those pipelines which are to be left in situ will most probably 
be left filled with untreated seawater as there will be no requirement to maintain the pipeline integrity. Should 
any pipeline be taken out of use prior to the approval of the Decommissioning Programmes, we will clean 
them as described above but leave them filled with inhibited seawater regardless of the recommended 
option from the CA. This will ensure that if we are later directed to remove a pipeline which we had 
intended to decommission in situ, the pipeline integrity will have been maintained. These operations will be 
completed under appropriate permits. 
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Table 19 Brent Pipelines Status and Cleaning Responsibilities. 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

Pipeline Type Service From To Status and Cleaning Responsibility 

PL001 N0501 Rigid Oil Export Brent Charlie Cormorant Alpha All these lines are to be cleaned by Brent Decommissioning 
Project as part of the decommissioning work scope.  PL044 N0405 Rigid Gas Export Brent Delta Brent Charlie 

PL045 N0303 Rigid Oil Production Brent Bravo Brent Charlie 

PL046 N0304 Rigid Oil Production Brent Delta Brent Charlie 

PL047 N0404 Rigid Gas Export Brent Charlie Brent Bravo 

PL048 N0302 Rigid Drains line Brent Bravo Brent Spar PLEM 

PL049 N0301 Rigid Drains line Brent Alpha Brent Spar PLEM 

PL1955 N0310 Flexible Oil Production Brent Alpha  Brent Bravo SSIV 

PL1955 N0311 Flexible Oil Production Brent Bravo SSIV Brent Bravo  

PL050 N0401 Rigid (IPR) Flare Gas  Brent Flare system Brent Alpha These lines were flushed and left with inhibited seawater and 
were accepted into the IPR. No further flushing or cleaning is 
planned. 

PL050 N0952 Flexible (IPR) Flushing Jumper Brent Flare system Brent Flare system 

PL051 N0402 Rigid (IPR) Flare Gas  Brent Bravo Brent Flare system 

PL002B N0201 Rigid Gas Export Brent Alpha VASP These lines have been degassed and flushed as part of BBY 
Phase 2, completed in February 2019. PL002B/N0201 has 
been sealed with an environmental bung and a mattress laid 
over the top of the cut end. 

PL052 N0403 Rigid Gas Export Brent Bravo Brent Alpha 

PL017A-D N0601 Rigid Gas Import WLGP SSIV Brent Alpha PL017A-D/N0601 was degassed and flushed during BBY 
Phase 1 to disconnect this line from the WLGP SSIV. The 
redundant section which ties in to the platform (PL17D) has 
been left filled with untreated seawater, sealed with an 
environmental bung and a mattress protects a cut end. 

PL051 N0402a Rigid Not used Brent Bravo 500 m 
safety zone 

Brent Bravo 500 m 
safety zone 

This short section of line was abandoned during construction in 
1976. It was never connected to the pipeline system and has 
never contained hydrocarbons. It has lain open on the seabed 
since. No cleaning is proposed. 

PL987A N0738 Rigid (IPR) Oil Production  Brent South Brent Alpha When this line was submitted to the IPR, it was flushed and left 
filled with de-aerated seawater. No further cleaning is planned.  
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Table 19 Brent Pipelines Status and Cleaning Responsibilities (continued). 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

Pipeline Type Service From To Status and Cleaning Responsibility 

PL987A N0739 Rigid (IPR) Not used  Brent South Statfjord DC This line was never connected or in operation and was placed 
in IPR when the Brent South facilities were taken out of service 
in 2002. The line had been flooded with diesel following 
installation. Prior to placing into IPR it was flushed and left filled 
with de-aerated seawater. There is no further cleaning planned 
for the line.  

PL987A.1-3 N0841 Umbilical (IPR) Control and 
chemical 
umbilical 

Brent Alpha Brent South This umbilical was taken out of service in 2002 and placed 
into the IPR along with the other Brent South lines. An attempt to 
flush the chemical lines was only partially successful. No further 
cleaning is planned; any discharge from the blocked lines will 
be permitted accordingly.  

PL988A N0913 Rigid (IPR) Water Injection Brent Alpha Brent South This umbilical was taken out of service in 2002 and placed 
into the IPR along with the other Brent South lines. It is 
disconnected at both ends. The line was flushed and left filled 
with inhibited seawater. No further cleaning is planned.  

PL4493 N0610 Rigid Gas Export Brent Charlie GEP Export SSIV This line will be cleaned by the Brent Decommissioning Project 
as part of the decommissioning work scope after Brent Charlie 
CoP. 

PLU4494 N4870 Umbilical Control umbilical Penguins Production 
SSIV 

Gas Export SSIV This line will be cleaned by the Brent Decommissioning Project 
as part of the decommissioning work scope after Brent Charlie 
CoP. 

PLU4560 N2801 Flexible Control umbilical Brent Bravo Brent Bravo SSIV The contents of this umbilical cannot be flushed without subsea 
operations to actuate the SSIV valves. The contents will not be 
flushed/cleaned prior to disconnection from the SSIV; however, 
any cut ends will be immediately capped or plugged. 

PLU4561 N1844 Flexible Power cable Brent Bravo Brent Alpha This is a power cable with no fluid-containing cores. Therefore 
no cleaning is required. 

PLU4562 N0830 Flexible Control umbilical Brent Alpha WLGP SSIV PLU4562/N0830 will be affected by the BBY project. 
PLU4562/N0830 will be flushed to empty the umbilical of 
control fluids before it is severed and capped. The flushed 
fluids will be circulated back to the surface for disposal. 
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Table 19 Brent Pipelines Status and Cleaning Responsibilities (continued). 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

Pipeline Type Service From To Status and Cleaning Responsibility 

PL164 C0603 Rigid Gas Import NLGP SSIV Brent Alpha PL164/C0603 (operated by EnQuest. Shell was responsible 
for disconnection of this pipeline from Brent Alpha. The short 
section to be removed on the Brent Alpha approach was 
flushed, severed and left open to sea by BBY Phase 1. 

PL4730 N9903A Rigid (IPR) Oil Production  PL044/N0405 
midline tie-in 

PL1902/N0513 
pipeline crossing 

PL4730/N9903A and PL4730/N9903B are redundant 
sections of the former 24 inch oil production line which ran 
between Brent Delta and Brent Bravo and became redundant 
in 1979. A Disused Pipeline Notification request was granted 
by the Department of Trade and Industry (DTI, now BEIS). It is 
unclear what cleaning, if any, was performed at the time the 
line was reconfigured in the late 1970s. However, a section of 
line recovered when the Penguins production pipeline was laid 
in 2002 was found to be in excellent condition with no 
evidence of any hydrocarbon residues. No further cleaning is 
planned. 

PL4730 N9903B Rigid (IPR) Oil Production  PL1902/N0513 
pipeline crossing 

PL045/PL045/N03
03 midline tie-in 

PL4731 N9900 Flexible (IPR) Oil Production  Well 211/29-7 Brent Bravo These lines are redundant 4 inch flexible oil flowlines running 
from the Brent 7 well to Brent Bravo. In 1977 the Brent 7 well 
was flowed for less than one day before being closed in. The 
flowlines were purged with dyed potable water and cut at both 
ends. It is expected that they contain seawater and any 
remaining potable water. No further cleaning is planned.  

PL4732 N9902 Flexible(IPR) Oil Production  Well 211/29-7 Brent Bravo These lines are redundant 4 inch flexible oil flowlines running 
from the Brent 7 well to Brent Bravo. In 1977 the Brent 7 well 
was flowed for less than one day before being closed in. The 
flowlines were purged with dyed potable water and cut at both 
ends. It is expected that they contain seawater and any 
remaining potable water. No further cleaning is planned. 

PLU4733 N9901 Flexible Control and 
chemical 
umbilical 

Brent Bravo Well 211/29-7 This line is the redundant control and chemical injection 
umbilical from Brent Bravo the Brent 7 well. This umbilical has 
been disused since the Brent 7 was flowed briefly in 1977. It 
is unclear whether the umbilical was flushed after use, but it 
was subsequently cut in several sections so it is now expected 
to contain only seawater. No further cleaning of this line is 
planned. 
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Table 19 Brent Pipelines Status and Cleaning Responsibilities (continued). 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

Pipeline Type Service From To Status and Cleaning Responsibility 

- C0815 Flexible Control umbilical Splitter box NLGP SSIV This umbilical is operated by BP. It will become redundant 
once the Brent Bypass lines are reconfigured. Shell will be 
responsible for disconnection of the NLGP SSIV from BA as part 
of the BBY Project, and the umbilical will be cleaned as part of 
the BBY Project.  

- C0801 Flexible Control umbilical  Splitter box NLGP SSIV This umbilical was operated by BP. The line is redundant and 
believed to be lying disconnected on the seabed. It crosses 
other lines on the Brent Bypass Project. Final decommissioning 
of this umbilical, including any cleaning, if this is still possible, 
will depend on BP’s requirements.  

- N1826 Flexible Power Cable Brent Charlie Dunlin This cable is operated by Fairfield Energy and its 
decommissioning is not Shell’s responsibility. The cable will 
have to be disconnected and removed from Brent Charlie j-tube 
to allow decommissioning of the platform to be completed. The 
cable has no fluid containing cores so no cleaning will be 
required. 

 



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 117 

11 SUMMARY OF TECHNICAL STUDIES 

11.1 Introduction 

In order to support the comparative assessment of the quantitative pipelines, we commissioned a number  
of technical studies and assessments. These are summarised in the following sections. 

11.2 Assessment of Safety Risk to Project Personnel 

In our CAs we have assessed the relative safety risk of each option 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 E&P personnel by the 
estimated total man-hours of exposure.  

Potential Loss of Life 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 can and are therefore 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 e.g. risks between 1 x 10 -1 
and 1 x 10 -3 are considered intolerable and risks 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). However, 
within a decision making process, such as a CA, 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. 

In Section 12, the performance of the various decommissioning options for each quantitative pipeline for 
offshore personnel, onshore personnel and other users of the sea are described and discussed. It should be 
noted in all cases, the assessments of safety risks to project personnel 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 project 
personnel offshore and onshore would be amenable to further reduction and the estimated PLLs for these two 
groups of personnel are therefore over-estimates of the actual risk. The conservatism of the PLL values 
calculated for other users of the sea is described in Section 11.4.2 below. 
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11.3 Assessment of Degradation and Longevity of Decommissioned Pipelines 

11.3.1 Introduction 

Some of the feasible decommissioning options for the Brent pipelines require part or all of a pipeline to 
remain on the seabed. As time passes, these pipelines will degrade, particularly once any cathodic 
protection system has been depleted. There is a concern that the risk to fishermen might increase through 
gear being snagged on these pipelines or on degrading sections of these pipelines as they break up. 
Currently, the main Brent pipelines – the 16 inch to 36 inch diameter, concrete-coated pipelines – are 
regularly over-trawled by fishermen without significant incident, as shown by fishing vessel data. However,  
as the pipelines break up, sections of the pipeline might appear on the seabed that would not allow over-
trawling without incident because they may still have sufficient structural strength to snag fishing equipment, 
such as demersal trawl boards. 

The corrosion of steel in the offshore and subsea environment is a well-understood process, but the 
degradation of composite pipelines and umbilicals is not. In order to address this issue, we commissioned a 
study into the long-term degradation mechanisms and estimated timescales of degradation for the quantitative 
pipelines (Assessment of Degradation and Longevity of Decommissioned Pipelines [12]). This study by Atkins 
investigated the degradation processes and estimated timescales for each type of material within a given 
pipeline or umbilical to completely degrade and identified those materials which were unlikely to degrade 
even after an extended period of time. The possible interactions or relationships between the degradation 
and/or structural integrity of the individual components in a pipeline were then examined and a composite 
degradation model was created. This model was then used to predict which inert materials within a pipeline 
might protect or retard the degradation of another material. Pipelines with similar characteristics were 
grouped and the model was used to estimate the composite degradation mechanisms and timescales for the 
complete degradation for each group. The study also estimated the durations of those periods of time when, 
as a result of the degradation process, the pipeline could present an increased snagging risk to fishermen. 

Instability of the pipeline on the seabed was identified as a mechanism which could accelerate the 
degradation of a pipeline, and this was studied further over the lifetime of a pipeline. An impact study then 
identified the stages of degradation during which the pipelines would present a hazard to fishing activities. 

11.3.2 Rigid Pipelines 

The rigid pipelines are constructed of steel pipes of various wall thicknesses, covered by a concrete weight 
coat that has been either sprayed or cast around the pipe. The thickness of the weight coat varies between 
the pipelines and has been designed to ensure that the line remains stable on the seabed under the 
predicted environmental conditions. The weight coat has steel reinforcement in the form of a wire mesh to 
maintain its structure. When in use, these pipelines may be protected internally through the use of chemical 
corrosion inhibitors and externally by a corrosion coating and/or a cathodic protection system. The concrete 
weight coat also provides some protection to the pipeline.  

The concrete-coated pipelines were identified as being of particular interest. These pipelines fell into three 
categories, primarily based on the type of corrosion coating under the concrete weight coating (Table 20). 
Once the degradation of the steel pipe and concrete coating had been quantified, a study was then 
undertaken to identify what would have to occur for the pipelines to become unstable on the seabed and to 
determine the impact this might have on the pipeline’s longevity. As the pipeline degrades, the wall of the 
pipe will corrode and concrete may begin to spall off the pipeline. This reduction in mass may cause the 
pipeline to become unstable on the seabed under the environmental conditions. As stability is lost, abrasion 
of the pipeline on the seabed is likely to cause the remaining concrete and corrosion coatings to break 
away. This in turn will lead to a further loss of mass and increased movement on the seabed. 
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Table 20 Rigid Pipelines Grouped According to Type of Corrosion Coating for the Degradation Study. 

Group Corrosion Coating Pipelines 

Group 1 Polyolefin PL002B/N0201  

PL052/N0403 

Group 2 Asphalt/Fusion Bonded Epoxy (FBE) 
coating 

PL049/N0301  

PL0302/N0302  

PL045/N0303  

PL046/N0304  

PL051/N0402  

PL047/N0404  

PL044/N0405  

PL001/N0501  

PL017/N0601  

PL4730/N9903A  

PL4730/N9903B  

Group 4 Asphalt/FBE PL050/N0401 

Source: [12] (Note Group 3 did not include any quantitative pipelines). 

Group 1 comprises rigid pipelines with a concrete weight-coat and polyolefin corrosion coating, which are 
expected to become unstable over time through loss of wall thickness and coatings. This group includes the 
two pipelines which are expected to persist for approximately 600 years because the polyolefin coating will 
continue to protect the external surface of the pipeline, preventing ingress of seawater into the pipeline, even 
after internal microbial corrosion has developed through the pipeline wall. This internal corrosion will 
therefore be limited to pitting and external corrosion restricted to areas where the coating has been damaged, 
until the external corrosion has penetrated the pipeline wall allowing oxygenated seawater to enter the 
pipeline. Once this occurs, internal corrosion will reduce the wall thickness and cause the pipeline to break 
into sections at the locations of the damaged coating, allowing oxygenated seawater to enter the rest of the 
pipeline and internal corrosion to take place. These different phases of degradation are shown in Figure 89. 

Figure 89 Degradation Timeline for Group 1 Pipelines Source: [12]. 
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Group 2 comprises eleven rigid and concrete-coated pipelines, which have a coating (asphalt) that is not 
expected to provide protection against external corrosion once the cathodic protection system has been 
depleted. These pipelines are predicted to become unstable over time and are expected to completely 
degrade in approximately 220 years. As with Group 1, the lack of oxygen within the pipeline means that 
internal corrosion will be in the form of microbial pitting. By the time this corrosion breaches the pipeline 
wall, it is expected that the asphalt coating will have begun to degrade, which will allow oxygenated 
seawater to enter the pipeline and internal corrosion to begin. It should be noted that microbial corrosion will 
occur in anoxic conditions, but will require a nutrient source. If the nutrient supply is exhausted before the 
pipeline wall is breached, then the microbes will become dormant and corrosion will stop. Because there 
will already be a relatively large volume of water within these pipelines as a result of flushing and cleaning, 
it is expected that sufficient nutrients will be available for microbial corrosion to occur. External corrosion will 
begin as soon as the cathodic protection system is depleted. The asphalt coating may result in a greater 
demand on the protection system during its service life so it may expire sooner than it would for polyolefin-
coated pipelines. As corrosion is expected to be active on the external surface at the same time as the 
internal pitting is occurring, the time required for the pipeline wall to be breached will be greatly reduced 
(Figure 90). 

Figure 90 Degradation Timeline for Group 2 Pipelines Source: [12]. 

 

 

Only one pipeline, PL050/N0401 was categorised as Group 4. This pipeline has a concrete weight-coat 
and an asphalt corrosion coating like the Group 2 pipelines but has a relatively higher wall thickness and 
concrete weight coat thickness. In addition, this pipeline is the only 28 inch diameter pipeline in the group. 
The combination of these factors mean that this pipeline is expected to lose stability at a much slower rate, 
taking an estimated 130 years to become unstable. In contrast, the Group 2 pipelines are expected to 
become unstable within 100 years. The greater stability of pipeline PL050/N0401 means that it would be 
less affected by the accelerated corrosion effects which would result from pipeline movement once axial 
stability has been lost; degradation of this pipeline will be entirely dependent on corrosion and it has been 
calculated that it would take approximately 280 years to degrade completely (Figure 91) whereas the Group 
2 pipelines would be subject to both corrosion and the effects of pipeline movements on the seabed and 
would therefore degrade in a shorter period of time (calculated to be 220 years). 
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Figure 91 Degradation Timeline for Group 4 Pipelines Source: [12]. 

 

 

The final assessment completed in the report was to investigate the vulnerability of fishing activities to the 
different stages of degradation for the rigid pipelines and the time taken for the different pipeline materials to 
reach that stage. This was done by calculating how long it would take after decommissioning for the strength 
of the pipelines to decrease to a point where they would not be capable of withstanding impacts from 
typical bottom-towed fishing gear. The rate of degradation of the pipeline was compared to the wall 
thickness at which a typical impact would cause significant damage and at which the pipeline would offer 
no resistance to the gear. The consequences of any such impact could include: 

• The creation of a span that presents a future snagging hazard 

• Breaking of the pipeline creating more sections with more free ends which could be snagging 
hazards; and 

• Relocation of some of the pipeline away from the marked location of the decommissioned pipeline 

The study estimated that all rigid pipelines in the Brent Field would have fully degraded (defined in the report 
as having completely lost structural integrity and being no longer recognisable as a pipeline) approximately 
600 years after decommissioning, although the majority would take less than 250 years: Pipelines 
PL002B/N0201 and PL052/N0403 have a polyolefin corrosion coating, which if in very good condition 
could extend the life of the pipelines beyond 600 years. After 100 years, the steel reinforcement mesh in the 
concrete weight coatings would be expected to become a snagging hazard, which would persist for 20 to 
30 years. It was estimated that after 150 years, the rigid pipelines would become a snagging hazard due 
to collapse after impact by typical fishing gear [12]. 

The predicted timescales for the Groups 1, 2 and 4 pipelines were used to inform the study on the safety risk 
to fishermen from the pipelines remaining in situ (Section 11.4). Full information is provided in the original 
study report [12]. 
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11.3.3 Flexible Pipelines, Umbilicals and Cables 

Unlike rigid pipelines, flexible pipelines, umbilicals and cables contain large quantities of polymers and 
Corrosion Resistant Alloys (CRA). It is therefore not possible to predict when such flowlines will completely 
degrade as accurately as a rigid pipeline. It was assumed in the study that the complete degradation of  
a flexible pipeline would have occurred when all the carbon steel components had degraded, when the 
polymer components had broken away from the main structure and when stainless steel sections had locally 
corroded and broken into sections. Flexible pipelines are constructed with a stainless steel inner carcass 
which is more resilient to corrosion than carbon steel. The carbon steel components of a flexible pipeline may 
also be protected by a cathodic protection system. In umbilicals, a zinc corrosion coating has been applied 
to the carbon steel tension wires and this will inhibit corrosion. 

To assess the future seabed stability of the flexible pipelines, it was assumed that instability would be the 
result of the degradation of the carbon steel components because the stainless steel inner carcass is expected 
to last significantly longer. The same stability analysis used for the rigid pipelines was applied to the flexible 
pipelines but in order to do this, they had to be modelled as a single stainless steel pipeline with layers of 
carbon steel ‘coatings’. 

As described above, there are difficulties in determining the longevity of the non-metallic components in the 
flexible pipelines, umbilicals and cables. In addition, the method used for rigid pipelines is not applicable  
to non-rigid pipelines. An alternative approach was therefore used for this part of the Atkins study. The 
investigation into the vulnerability of fishing activities to the flexible flowlines assumed that they posed a risk  
to fishing once any protection was removed i.e. other subsea structures, such as platforms, or the 500 m 
safety zones. This risk was assumed to remain until the carbon and galvanised steel components had 
completely degraded and the stainless steel components had broken up. 

The carbon steel in the flexible pipelines was predicted to completely degrade some 380 years after 
decommissioning and in the umbilicals and cables after 70 years. During this time, the flexible pipelines and 
umbilicals would remain a snagging hazard. It was not possible, based on available data, to predict how 
long it would take for the other components of these flexible flowlines to completely degrade. This information 
was used to inform the study on the safety risk to fishermen from the pipelines remaining in situ 
(Section 11.4). Full information is provided in the original study report [12]. 

11.3.4 Limitations and Assumptions 

The Brent pipelines are constructed of a range of materials. The degradation process and rate for some of 
these materials in seawater has been studied and is generally well understood. However, the other materials 
present have not been studied in detail nor has the interaction of the materials during degradation been 
analysed. The Atkins study has therefore included several assumptions resulting in a potentially conservative 
estimation of the degradation rate of the pipelines. 

Any breaks in the polyolefin coating on some of the rigid pipelines can have a significant effect on the type, 
location and rate of degradation. Such breaks in this coating and the external coating of the pipelines have 
had to be estimated. In addition, a previous Shell integrity inspection of the external coating of the rigid 
pipelines found a number of sections where the external coating was missing or damaged. The material 
underneath the coating was, at the time, apparently being protected by the anode system. Some anodes 
were also found to be missing and are believed to have been removed by trawling. The remaining anodes 
will continue to be depleted allowing external corrosion to breach the pipeline wall and oxygenated 
seawater to enter the pipeline and speed internal corrosion. As the corrosion spreads, stability of the pipeline 
on the seabed will decrease as the pipeline losses mass and may cause the remaining anodes to be 
mechanically removed from the pipeline. This suggests that the degradation timescale may be considered to 
be shorter than the conservative estimate of the study. 

The study included a parametric study to assess the stability of the rigid pipelines as they degrade. The 
calculations used in the study contain safety factors developed for the design of pipelines for stability during 
operation. These could therefore be considered to be overly conservative for the calculation of loss of stability 
of decommissioned pipelines. 
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The results of the calculations are also sensitive to the soil parameters used. Information on the soil conditions 
along the pipeline lengths was taken from a fairly high level description of the soil conditions which limits the 
accuracy. Stability calculations assumed internal corrosion of the pipe wall only; the outer diameter remained 
constant. The results obtained may therefore have limited applicability should external corrosion be the main 
degradation mechanism. Where sensitivity to changing wall thickness of concrete weight coat or wall 
thickness was investigated, linear interpretation between parametric cases was used to estimate permissible 
loss of material. The accuracy of the interpolated results is therefore dependant on the number of parametric 
cases produced. 

One of the aims of this study was to determine at what stage the Brent pipelines would have degraded to 
such an extent that any subsequent trawler impact would cause sufficient damage to the pipeline such that it 
would become a danger to other users of the sea. To achieve this aim of estimating the length of time after 
which a pipeline will become hazardous, the assessment methodology presented in DNV GL Recommended 
Practice, DNV GL-RP-F111, Interference Between Trawl Gear and Pipelines, was used to investigate the 
effects of decreasing wall thickness from general corrosion on pipeline impact resistance. By assuming a 
corrosion rate for general corrosion of steel in seawater, and assuming a dent depth at which it was 
considered that ‘significant’ damage would have occurred, the time for the pipeline wall thickness to reduce 
to the extent that it could not withstand such a ‘significant’ trawl door or clump weight impact was 
calculated. Once these assumptions were made, it was possible to ‘work backwards’ from the equations 
given in DNV GL-RP-F111 to determine a time at which a given pipeline would become susceptible to 
significant damage from trawler interaction. The Atkins study contained a number of assumptions that were 
used in the analysis including: the typical trawling equipment and vessel speed, the assumption that on 
impact, all the energy would be absorbed by the pipeline structure rather than accounting for the possible 
dissipation of energy through movement of the pipeline and that general corrosion would occur around the 
entire circumference and along the whole length of a pipeline at a constant rate. Such assumptions again 
produced results which could be seen as conservative in nature. 

The flexible pipelines to be decommissioned are largely made from polymers and metals which are very 
resistant to degradation. The degradation of one element of a flexible line depends on another. Components 
which would normally degrade in a predictable way, i.e. carbon steel components are surrounded by these 
more resilient materials and therefore the rate of degradation of these components also becomes 
unpredictable. It is therefore likely that large parts of their structure, metallic and non-metallic, will continue to 
exist for a period of time that cannot be accurately estimated. The umbilicals and cables also contain a large 
number of materials which are resistant to degradation. The carbon steel tensile armour wires present in these 
products are expected to completely degrade 70 years after decommissioning. The carbon steel wires are 
close to the surface of the structure and are exposed to oxygenated sea water. The degradation rate of these 
components can be predicted with a reasonable degree of confidence. However, the remainder of the 
structure is constructed from polymers and corrosion resistant materials such as copper. The known 
degradation mechanisms for polymers, such as heat (thermal degradation), chemical, and light (ultra-violet, 
(UV) degradation), are not applicable on the seabed and therefore are not applicable here. Polymers do 
degrade due to fatigue, but movement on the seabed in the North Sea at 140 m as a result of wave and 
current movement will be limited. All evidence collected suggests that the polymer components are likely to 
persist for a very long time. The large proportion of polymers used in the construction of umbilicals and 
cables means that it is not possible to accurately assign a time to complete degradation of the non-metallic 
components. 
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11.4 Assessment of Safety Risk to Fishermen 

11.4.1 Summary of Findings 

One of the main concerns with decommissioning all or some of a pipeline in situ is that the snagging risk for 
commercial fishing vessels may increase in the future, particularly once the pipeline begins to break up. From 
the degradation study described in Section 11.3, the potential longevity of the groups of pipelines and the 
periods of time in which the pipelines might present an increased snagging risk were established. In order to 
quantify this risk, the level and type of fishing activity within the Brent Field needed to be considered. We 
therefore commissioned independent consultants (Anatec) to carry out a quantitative risk assessment to 
determine the likely impact of the various feasible decommissioning options on the safety of fishermen, with 
particular regard to the potential for trawled fishing gear to snag on the pipelines. The results are presented 
in the Anatec report Assessment of Safety Risk to Fishermen from Decommissioned Pipelines in the  
Brent Field [13]. 

The objectives of the risk analysis were to: 

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

• Assess the frequency of interactions between fishing vessels and the Brent pipelines 

• Assess the likelihood of a fishing vessel hooking onto a pipeline and the risk to fishermen from  
a hooking incident, including the effects of pipeline degradation 

• Assess the risk to fishermen from the Brent pipelines in their current configuration 

• Assess the risk to fishermen following removal of the 500 m safety zone 

• Assess the risk to fishermen from interactions between fishing gear and the pipelines for each 
feasible decommissioning option 

• Assess the long-term risk to fishermen, using the information from the degradation study 

The risk analysis used ten years of incident data from the Marine Accident Investigation Branch (MAIB) and 
an analysis of the number of pipeline crossings by fishing vessels in the UK, including an analysis of the 
fishing activity in the Brent area, to calculate the current annual number of pipeline crossings by fishing 
vessels. This was then used to estimate the risk of a snagging incident and resulting risk of fatality or injury for 
fishermen from the Brent pipelines in their current configuration and with the safety zones in place. A similar 
analysis was then conducted to estimate the increase in risk following removal of the Brent 500 m safety 
zones. Finally, the effects of the various pipeline decommissioning options and the resulting long-term risk to 
fishermen following the decommissioning of the pipeline were assessed, using the timescales provided by the 
degradation study. This assessment took into consideration the potential increase in risk to fishermen from 
disconnected pipeline ends and spans, and risk mitigation operations such as trenching and rock-dumping. 
Different levels of snagging risk were attributed to different configurations of the pipeline, i.e. a closing span 
– which is where a pipeline rises off the seabed to tie-in to a platform – was assigned a different level of risk 
than a trenched section of the pipeline or a pipeline lying exposed on the seabed. The angle at which an 
actively fishing vessel crosses a pipeline is important when estimating the level of snagging risk, and was 
considered in the impact assessment. The angle of interaction and the expected degradation of the pipelines 
were used to determine the fatality risks to fishermen and the results were presented as estimates of the 
annual PLL (Table 21). 
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Table 21 Predicted Annual PLL Values for Fishermen from Interactions with the Brent Field Pipelines in their 
Current Configuration1, Modified from [13]. 

OGA 
Pipeline 
Number 

Shell 
Pipeline 
Number 

Hooking 
Frequency 
(per year) 

Fatal Incidents 
(per year) 

Fatality 
Frequency 
(PLL/yr) 

Fatality 
Return Period 

(years) 

Injuries 
(per year) 

PL001 N0501 1.1E-03 1.4E-04 2.5E-04 4,028 1.2E-03 

PL002 N0201 2.7E-05 3.5E-06 6.1E-06 165,012 3.0E-05 

PL017 N0601 0 0 0 - 0 

PL044 N0405 3.4E-04 4.4E-05 7.7E-05 12,951 3.9E-04 

PL045 N0303 2.3E-04 2.9E-05 5.1E-05 19,569 2.6E-04 

PL046 N0304 2.8E-04 3.6E-05 6.2E-05 16,066 3.1E-04 

PL047 N0404 2.2E-04 2.8E-05 4.9E-05 20,267 2.5E-04 

PL048 N0302 2.9E-04 3.8E-05 6.7E-05 15,003 3.3E-04 

PL049 N0301 1.0E-03 1.3E-04 2.3E-04 4,341 1.2E-03 

PL050 N0401 3.2E-03 4.1E-04 7.2E-04 1,390 3.6E-03 

PL050 N0952 6.5E-06 8.4E-07 1.5E-06 681,139 7.3E-06 

PL051 N0402 4.4E-04 5.7E-05 9.9E-05 10,068 5.0E-04 

PL052 N0403 0 0 0 - 0 

PL987A N0738 1.3E-04 1.7E-05 2.9E-05 34,321 1.5E-04 

PL987A N0739 4.0E-05 5.2E-06 9.1E-06 110,092 4.5E-05 

PL987A.1-3 N0841 1.2E-04 1.5E-05 2.7E-05 37,599 1.3E-04 

PL988A N0913 1.2E-04 1.5E-05 2.7E-05 37,604 1.3E-04 

PL1955 N0310 0 0 0 - 0 

PL1955 N0311 0 0 0 - 0 

PLU4560 N2801 0 0 0 - 0 

PLU4561 N1844 0 0 0 - 0 

PLU4562 N0830 0 0 0 - 0 

PL4730 N9903A 1.7E-04 2.2E-05 3.9E-05 25,886 1.9E-04 

PL4730 N9903B 5.4E-04 7.0E-05 1.2E-04 8,256 6.1E-04 

PL4731 N9900 0 0 0 - 0 

PLU4733 N9901 0 0 0 - 0 

PL4732 N9902 0 0 0 - 0 

Total 8.2E-03 1.1E-03 1.9E-03 538 9.3E-03 

Note PL051/N0402a was not included in the safety risk assessment: this small section of pipeline lies within  
the current Brent Bravo safety zone, lying parallel to and approximately 9 m north of the main pipeline, PL051/N0402. 
Due to this close proximity to the main pipeline, PL051/N0402a will not have a significant impact on the safety risk 
results and is therefore absent from all following tables. 

The total ‘lifetime’ PLL values for the Qualitative Brent pipelines were estimated by summing the predicted 
annual PLLs for the lifetime of each line. The PLL values for the recommended options for the predicted lifetime 
of the Qualitative pipelines are presented in Table 22.  
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Table 22 Lifetime PLL Values for Personnel on Commercial Fishing Vessels for the Recommended 
Decommissioning Option for each of the Qualitative Pipelines, Modified from [13]. 

OGA 
Pipeline 
Number 

Shell 
Pipeline 
Number 

Decommissioning method 
Projected 
lifetime PLL 

PL050 N0952 Leave in existing rock-dump  8.81E-04 

PL987A N0738 Leave in trench 1.75E-02 

PL987A N0739 Leave in trench  5.45E-03 

PL987A.1-3 N0841 Leave in trench  1.60E-02 

PL988A N0913 Leave in trench  1.60E-02 

PL1955 N0310 Remove by reverse reeling  0 

PL1955 N0311 Remove by reverse reeling  0 

PLU4560 N2801 Remove by reverse reeling  0 

PLU4561 N1844 Remove by reverse reeling  0 

PLU4562 N0830 Remove by reverse reeling  0 

PL4731 N9900 Remove by cut and lift  0 

PL4732 N9902 Remove by cut and lift  0 

PLU4733 N9901 Remove by cut and lift  0 

Total 5.58E-02 

 

The total lifetime PLL for the fourteen17 Qualitative pipelines is 0.06; this is derived from those lines where the 
recommended decommissioning option is to leave them in situ in the existing trench or under the existing 
rock-dump. After this work was completed, the ‘leave in trench’ option for pipelines PL987A/N0738, 
PL987A/N0739, PL987A.1-3/N0841 and PL988A/N0913 was further refined by the project. Although 
Anatec had based their calculations on the assumption that the tie-in spools pieces and associated mattresses 
(if present) lying on the seabed surface between the end of the trench and the pipelines would be completely 
removed, the BDP latterly decided that in fact these sections of the pipelines and mattresses would remain in 
situ in this option. The ‘Project lifetime PLL’ for these four pipelines and therefore also the total lifetime PLL for 
the Qualitative pipelines are expected to be an underestimation of the potential risk. 

Similarly, the lifetime PLL values for each feasible decommissioning option for each of the quantitative lines 
are shown in Table 23. It should be noted that at the time this study was commissioned, the BDP were 
considering an average of nine options per quantitative pipeline. After the issue of the Anatec report, several 
options had been discounted by the project (e.g. disconnecting a pipeline from all infrastructure and leaving 
it unprotected on the seabed). This rationalisation of the options has resulted in an average of five options 
being considered within the CA (Section 12.3). 

 

 

17 The study by Anatec was completed before the pipeline PL4493/N0610 and the umbilical 
PLU4494/N4870 were added to the Brent Section 29 Notice 
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Table 23 Total Lifetime PLL Values for Personnel on Commercial Fishing Vessels for all Decommissioning Options for each of the Quantitative Pipelines,  
Modified from [13]. 

OGA 
Pipeline 
Number 

Shell 
Pipeline 
Number 

Lifetime PLL Decommissioning Option 

1 2 3 4 5 6 7 8 9 

PL001 N0501 0.15     0 0 6.54E-02 6.86E-02 

PL002B N0201  7.90 E-02 9.31E-02 2.02E-04 4.03E-04 0 0   

PL017 N0601  1.73E-02 1.74E-02  7.59E-05 0 0   

PL044 N0405 0.14   2.33E-03 4.67E-03 0 0   

PL045 N0303 6.06E-02   1.59E-03 3.18E-03 0 0   

PL046 N0304 0.17   1.88E-03 3.77E-03 0 0   

PL047 N0404 6.31E-02   1.51E-03 3.02E-03 0 0   

PL048 N0302  4.45 E-02 5.29E-02 1.99E-03 3.99E-03 0 0   

PL049 N0301  8.34 E-02 8.45E-02 6.24E-03 1.25E-02 0 0   

PL050 N0401 0.26   2.14E-02 4.28E-02 0 0   

PL051 N0402 7.96E-02   2.99E-03 5.99E-03 0 0   

PL052 N0403 0.14   8.17E-05 1.63E-04 0 0   

PL4730 N9903A  1.23E-02   3.07E-05 6.13E-05 0 0   

PL4730 N9903B  3.02E-02   2.93E-03 5.87E-03 0 0   

Option 1 Leave in situ with no further remediation required  Option 6 Recover whole length by cut and lift 

Option 2 Leave tied-in at platforms; remote end trenched Option 7 Recover whole length by reverse S-lay (single joint) 

Option 3 Leave tied-in at platforms; remote end rock-dumped Option 8 Partial trench and backfill with isolated rock-dump 

Option 4 
Disconnect from platforms/infrastructure and trench and 
backfill whole length of pipeline 

Option 9 Partial rock-dump of pipeline 

Option 5 
Disconnect from platforms/infrastructure and rock-dump 
whole length of pipelines 
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For the quantitative pipelines (Table 23) the estimated PLL values are highest for decommissioning Option 1, 
in which the pipelines would remain tied-in to the platforms with no rock-dump protection on the closing 
spans. In options where some form of intervention would take place, e.g. removal of the tie-in spools or 
trenching of some or all of the pipelines, the level of risk is estimated to be lower. Finally, in those options 
where the line is completely removed from the seabed (Options 6 and 7) the risk to fishermen would be 
entirely eliminated. 

In terms of the data used in the CA of the quantitative pipelines, we decided to use the PLLs calculated for 
each option and for each pipeline assuming the safety zone had been removed. The reason for this is that 
we wanted to examine the worst case risk for third-parties i.e. fishermen and secondly because, although we 
intend to apply for a safety zone around any derogated remains in the field, these zones will not be policed 
by guard vessels. However, the work completed from Anatec did indicate that the presence or absence of 
safety zones, assuming the zones were respected, could have a significant influence on the potential risk – in 
some cases reducing the risk by several orders of magnitude – depending on the pipeline. As such, although 
the numerical CA has been completed using the worst (highest) PLLs calculated by Anatec, we as a project 
have remained cognisant of the likely lower PLLs calculated with the safety zones in place. 

There is no published information on how the snagging risk for bottom-towed fishing gear changes as a 
pipeline degrades, weakens and begins to break up. Based on the results of the degradation study  
(Section 9.2) we believe that the degradation stage most likely to present the greatest snagging risk to 
demersal fishing gear is when the pipeline itself – rather than the concrete coating – begins to degrade.  
By this stage the pipeline is expected to be badly corroded and in several sections and fishing gear may  
be able to break through one wall of the pipe but may then become fast within the inner pipeline structure. 
We therefore think that the probability of a snagging event during this stage of degradation may be higher 
than in others and for the purpose of modelling we assumed, conservatively, that every interaction with such 
a degraded line would result in a snagging event. This is the same probability of snagging as was assigned 
to an exposed or disconnected pipeline end. To determine the effect of increasing the level of risk during this 
period of degradation, a sensitivity analysis was completed in which the probability of snagging was 
increased by 10 and then 100. This showed a significant reduction in the contribution by the closing spans 
on the risk, the majority of which was due to exposed sections of pipeline on the seabed. When the risk 
factor was increased by a factor of 100 the PLLs for fishing activities increased significantly for those options 
where pipelines are left exposed on the seabed. Full information is provided in the original study report [13]. 

11.4.2 Limitations and Assumptions 

The Anatec study included stated conservatisms within the PLL calculations, for example it was assumed that 
fishing techniques or practices would not change in the future and therefore that the frequencies of 
interactions with pipelines would remain constant. Fishing practices and levels of activity have, however, 
changed in the past. Further, the study assumes no advances in fishing gear, safety technology or the number 
of persons on board a vessel. Another conservative assumption in the technical study is that every crossing of 
a disconnected pipeline end will result in a snagging incident. In order to accommodate the predicted 
longevity of the pipelines, the estimated annual PLL has been multiplied by the expected lifetime of the 
pipeline taken from the Atkins degradation study. This magnifies 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. The sensitivity 
analysis included in the Anatec report is important to demonstrate the uncertainty within the assessment. If a 
PLL value is altered by an order of magnitude by changing an input value, then the results could be 
considered to be uncertain whereas a PLL value that is not significantly altered by the same change can be 
viewed with more confidence. The sensitivity analysis conducted by Anatec demonstrates the high degree of 
sensitivity of the predicted PLL values to changing assumptions. 
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For the purposes of the comparative assessment, we used the data as provided by the Anatec study to assess 
the relative performance of the decommissioning options for the quantitative pipelines in terms of risk to 
fishermen. Despite the assumptions and uncertainties in data validity and accuracy in the report, and the 
resultant conservatism, the data has been applied to all options to provide a common basis for evaluation. In 
this context it is more important that the results are seen in relative rather than absolute terms.  

When comparing the benefit of reducing the potential future risk to fishermen, the potential risk to project 
personnel in order to complete that work must be considered. The PLLs for project personnel are also based 
on assumptions, for example, the PLLs are calculated based on a formula which does not include the 
mitigations and project controls that are required in any activity. But project personnel PLLs are still considered 
to have less inherent conservatism that also does not require to be multiplied over an extended period as for 
the pipelines. They are therefore considered to be less conservative than the PLL values for future risk to 
fishermen. A balance must therefore be struck between reducing the long-term risk to fishermen and exposing 
project personnel to risk to achieve this, with the understanding that the assessment of risk for each party is on 
a different timescale and has been calculated using different assumptions. 

11.5 Feasibility of Trenching Operations 

One of the feasible decommissioning options which could be expected to significantly reduce the risk of a 
pipeline snagging demersal fishing gear is to trench the pipelines to a depth of 0.6 m to TOP below the 
mean seabed level. The BDP therefore investigated the feasibility of trenching the pipeline ends and of 
trenching the whole length of the pipelines. 

For the trenching of the pipeline ends, we estimated that a trench approximately 100 m long at each 
disconnected pipeline end would be needed to provide a target depth of 0.6 m to TOP, allowing for the 
trench transitions required by the equipment. In the Anatec risk assessment model the pipeline ends 
contributed a significant proportion of the total risk and if they were trenched the risk would decrease 
considerably. In order to reduce the risk of any section of the pipeline posing a snagging risk in the future, 
the trenching of the whole length of the various pipelines to a depth of 0.6 m to TOP was also considered.  

Large diameter pipelines, such as those in the Brent Field, require a deeper trench to lower the pipeline to 
0.6 m below the mean seabed level. The diameter of the Brent pipelines also limits the range of available 
trenching equipment. In addition, the characteristics of the seabed in the Brent Field may restrict the success 
of trenching operations: the seabed soils typically consist of a sandy silty top layer typically 0.5 m – 1 m 
thick (but in some places up to 4 m thick), lying on top of an eroded layer of clay of varying hardness. 
Efficacy of trenching equipment can be greatly reduced in stiff clay conditions. The soil characteristics also 
vary over short distances within the field making it difficult to fully characterise any particular area. 

We commissioned Atkins Ltd to study the feasibility of trenching the Brent pipelines, and to review currently 
available trenching technology, limitations and potential future developments. This study, Pipeline Trenching 
Investigation [14], included a review by geotechnical specialists of the Brent soil data and likely achievable 
trenching rates. The geotechnical review indicated that the underlying soil at Brent was soft to firm clay of 
high to moderate plasticity. The geotechnical data indicated that the undrained shear strengths of the area 
would increase typically by 45 kPa18 per metre, with some localised spikes exceeding 400 kPa. The most 
suitable trenching tools for such conditions are ploughs or large mechanical trenchers. The study noted that 
smaller mechanical trenchers and currently available jet-trenchers could be used but only for the small 
diameter pipelines, which would not require very deep trenches to achieve 0.6 m to TOP.  

From this and through existing industry experience and discussions with contractors, a recommendation of the 
preferred equipment and hence schedule and high-level methodologies and trenching rates was devised. The 
information provided by the Atkins study was then used to inform the technical feasibility, length of 
operations, safety and costs estimations for the comparative assessment.  

  

 

18 kPa, kilopascal, the SI derived unit of pressure. 
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11.5.1 Types of Trenching Equipment 

11.5.1.1 Plough 

Ploughs are towed by a vessel and form a v-shaped trench typically with a 35° side slope as they are towed 
along. A separate backfilling operation is required using a specialist backfill plough. 

11.5.1.2 Mechanical Trench 

Mechanical trenchers include mechanical rock wheel cutters and mechanical chain excavators. The former 
are used to cut narrow trenches into hard or rocky seabed using a rotating wheel disc which is fitted with 
rock cutting teeth, whilst the latter comprise chain excavator tools consisting of numerous cutting teeth 
combined with mechanical scoops which are used to transport the cut material away from the trench. 

11.5.1.3 Jet Trench 

Jet trenchers may be classed as either tracked machines, free swimming ROVs or burial sleds. Jet trenchers 
work by fluidising the seabed using a combination of high flow/low pressure and low flow/high pressure 
water jets to cut into sands and gravels and low to medium strength clays. In sands, the pipeline sinks 
through the slurry that this operation creates, whereas in clay, the jetting process cuts through the material 
which is carried away by the flow of water. 

11.5.2 Restrictions to Trenching Operations 

11.5.2.1 Plough 

At present it is not known if all or parts of the three GBS and jacket currently within the Brent Fields will be in 
place at the time of decommissioning the pipelines. There are self-propelled mechanical and jet-trenching 
equipment currently available. These tools can manoeuvre ahead of the support vessel and thus operate 
within close proximity to structures. Ploughing equipment however, must be towed behind a vessel and for 
the water depths at the Brent Fields, the distance between the vessel and the tool would need to be 
maintained at approximately 450 m. It is possible to stop the ploughing operations to allow the vessel to 
manoeuvre around the structure whilst increasing the length of the towing line before then restarting the 
ploughing operation. In addition, most ploughs are able to steer at an angle of 7-15° to the direction of 
travel of the support vessel and this would allow the plough to pass closer to a structure than the support 
vessel. The majority of the Brent rigid pipelines which connect to the GBS and platform are not perpendicular 
to the structures and so there should be no restriction on the use of a plough on these lines. 

Ploughing tools require a length of transition before the desired trench depth can be achieved and before the 
tool can be retrieved. In addition, the pipeline needs a minimum touchdown length before it reaches the 
required depth and is fully within the trench. If this is not achieved, spanning of the pipeline can occur. The 
transition length is therefore dependent on the stiffness of the pipe, the required trench depth and the specific 
type of ploughing equipment. The maximum touchdown length, for the Brent rigid pipelines is 89.8 m, 
therefore it has been assumed that ploughing operations require a transition zone 100 m long. 

11.5.2.2 Cut Pipeline Ends 

In order to trench the pipelines, each end will have to be separated from their respective structures. Such cut 
ends then present a difficulty to equipment which lifts the pipeline to make the trench. All ploughs and many 
types of mechanical trenchers lift the pipeline in this way. As the plough or trencher approaches the free end, 
the end begins to completely lift off the seabed. As this end passes through the supporting rollers, it could 
impact and damage the plough, with the potential to damage and/or jam the machinery. The distance the 
tool can reach before the free end lifts off the ground must also be accounted for in the calculation of the 
transition length. Jet-trenchers and some mechanical trenchers do not need to lift the pipeline.  
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11.5.2.3 Pipeline Construction 

Ploughs and mechanical trenching equipment that lifts the pipeline before making the trench are also affected 
by the stiffness of the pipeline. The rigidity of the pipeline can affect the stability of the equipment and in 
extreme cases cause it to lift and topple over. 

To overcome the difficulties posed to currently available equipment by the cut ends and the stiffness of the 
pipeline, the trench transition distance could be increased and the end sections of the pipeline cut and 
removed before back-filling the trench. This would achieve the required trench depth but would also require 
additional cutting equipment. This solution could only be used where the entire length of pipeline is trenched. 

11.5.2.4 Surrounding Infrastructure 

Other limitations apply to trenching operations. These include the presence of rock-dump or concrete 
mattresses, existing pipeline spans and the proximity of other pipelines, all of which may prevent the 
deployment of the trenching equipment. 

11.5.3 Preferred Equipment Options  

Based on the information in the geotechnical review and limitations described above, Table 24 presents the 
range of machinery that could be used to trench the fourteen rigid pipelines. 

Table 24 Summary of the Possible Trenching Equipment for the Rigid Pipelines, modified from [14]. 

Pipeline 
Diameter 

Plough 
Mechanical 

Trench 
Large Jet 
Trench 

Small Jet 
Trench 

PL001/N0501 30 inch Y Y N N 

PL002B/N0201 36 inch Y Y N N 

PL017/N0601 16 inch Y Y Y Y 

PL044/N0405 24 inch Y Y N N 

PL045/N0303 24 inch Y Y Y N 

PL046/N0304 20 inch Y Y Y Y 

PL047/N0404 30 inch Y Y N N 

PL048/N0302 16 inch Y Y Y Y 

PL049/N0301 16 inch Y Y Y Y 

PL050/N0401 28 inch Y Y N N 

PL051/N0402 36 inch Y Y N N 

PL052/N0403 36 inch Y Y N N 

PL4730/N9903A 24 inch Y Y Y N 

PL4730/N9903B 24 inch Y Y Y N 

Key. Y - can be used effectively on this line. N - cannot be used effectively on this line. 

As can be seen from Table 24 the study found that one of the four 24 inch diameter pipelines – 
PL044/N0405 – was unsuitable to be trenched using a jet-trench of any size, unlike the other 24 inch 
diameter pipelines. This was because although the large jet-trench would have sufficient diameter capacity 
for this PL044/N0405, the supporting geotechnical study found that the jet trench would be unable to cope 
with the expected soil conditions (e.g. shear strength) at the required trench depth. The difficult soil shear 
strength and the shear strength in combination with the increased pipeline diameter was also the reason that 
the large jet trenching equipment would not be suitable for use with the larger diameter pipelines. 

Given the results of the studies and the fact that more jet trenchers are available for pipeline diameters below 
24 inch, we have assumed that all rigid pipeline of a diameter of 24 inch or above would be trenched using 
a mechanical trencher and a jet trencher would be used for pipeline with a diameter less than 24 inch. 
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11.5.3.1 Quality of Backfill 

The quality of the backfill operation varies depending on which trenching machinery is employed. This  
is due to the design of each of the types of machinery, and the procedures that are used to operate them. 
Figure 92 illustrates the likely cross sections that will be obtained following trenching and backfilling 
operations by each of the different types of equipment. 

Figure 92 Cross Sections of Backfill Results using Different Trenching Methods. 

 

Ploughed trenches require a second pass over the pipeline using a backfill plough to move the spoil back 
into the trench. This process usually gives the greatest depth of backfill over the pipeline. If successfully 
designed and executed, the backfilling operation results in a mound of backfill on the seabed that is unlikely 
to pose any sort of risk to demersal fishing gear. Poorly executed backfilling of this type can lead to 
interactions with bottom-towed fishing gear. 

Mechanical trenchers usually backfill by making a second pass along the pipeline during which cutters are 
used to collapse the trench walls over the pipeline, leaving a small furrow on either side of the pipeline. 

Jet trenching equipment is likely to leave the least amount of spoil on top of the pipeline because the 
technique allows the fluidised seabed material to settle back into the open trench with no further physical 
interaction with the machinery.  

11.5.4 Conclusion 

On the basis of the work done by Atkins, we have assumed that the large rigid lines (24 inch diameter or 
greater) would be trenched using a non-contact mechanical trencher, i.e. one that does not lift the pipeline in 
order to form the trench. For the pipelines with a diameter of less than 24 inch, we have assumed that a jet 
trencher would be used. We have also assumed that the two types of trenching will be completed as 
campaigns, i.e. the large diameter pipelines will be trenched in one campaign and the smaller lines in a 
separate campaign, as this is usually the most efficient method of managing this type of work. In addition, 
the Atkins study investigated the potential for mid-water transits of the trenching equipment. In such an 
operation, instead of recovering the equipment to the deck of the vessel before moving to the next location, 
the equipment is suspended from the vessel and towed at a safe height in the water column. This reduces the 
deployment and recovery times, particularly for short pipelines where the launch and recovery of the 
equipment can have a large impact on overall schedule and also reduces the potential operational risk and 
the safety risk to offshore personnel. Although mid-water tows are rarely used in areas where there are live 
pipelines and operational subsea infrastructure, the Brent facilities will be in a state of suspension or will have 
already been decommissioned. The full findings of the trenching investigation are presented in the Atkins 
report [14]. 
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11.6 Feasibility of Subsea Rock-dumping 

Four decommissioning options involve the use of varying degrees of rock-dumping (Options 3, 5, 8 and 9). 
Rock-dumping is an operation which occurs relatively frequently in the oil and gas industry usually to protect 
pipelines from dropped-objects, fishing gear from interacting with pipelines or spans and for scour protection 
in dynamic sediment areas. The technical feasibility and availability of suitable equipment and vessels is well 
understood as are the potential difficulties that may be encountered during the operations. The main 
difference between the decommissioning options is the amount of rock that would be required. We asked a 
specialist rock installation company to produce a budgetary assessment and methodology, and this has 
allowed us to benchmark the quantities of rock required, the likely duration of operations, energy use and 
emissions and the likely cost for each option, for use in the comparative assessments. 

Rock-dumping operations are typically completed in campaigns; although if only small quantities are 
required, rock-dumping can be efficiently achieved in a ‘fly-by’ campaign or by sharing a vessel with another 
project. In the comparative assessment, it has been assumed that the rock-dumping would be carried out by 
a specialist vessel (a Flexible Fall Pipe Vessel (FFPV)) in a specific rock-dumping campaign.  

11.7 Effects on Commercial Fisheries 

Mackay Consultants undertook a specific study of the socio-economic effects of decommissioning on 
commercial fisheries in ICES19 rectangle 51F1, the sea area where the Brent Field is located [15]. They 
examined published data on landing weights and landings values over the decade from 2000 to 2013, 
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. The fishing value, however, is dominated by 
pelagic landings which are by far the more valuable and the pelagic catch quota is normally taken over just 
a few weeks of effort. 

The future value or significance of ICES rectangle 51F1 is difficult to predict with any certainty, as 
acknowledged by Mackay Consultants in [15]. The report therefore presents more than one estimate of the 
future projections for the fisheries type and value. Of these estimates, we have used the more optimistic 
projection for the demersal fishery only, to calculate the long-term impact to commercial fisheries of the 
different options for each of the 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. The optimistic project estimated that the demersal fishery in ICES 
rectangle 51F1 would be worth £9,060,000 per year in today’s money. Each km2 would therefore be 
worth £2,935 per year. By assuming a 100 m corridor of avoidance along each pipeline, the current area 
of seabed and hence value of demersal fishery currently unavailable to fishermen was calculated. This value 
was then compared against each of the decommissioning options for each quantitative pipeline, making 
certain assumptions on the possible area of avoidance e.g. of newly created rock berms, to calculate the net 
impact against the current situation at the end of the decommissioning activities. It should be noted that the 
annual value of the increase or decrease in the area of seabed available for fishing was multiplied by the 
predicted longevity of the pipeline, as calculated by Atkins and described in Section 11.3. 

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. 

  

 

19 ICES, International Council for the Exploration of the Seas 
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11.8 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 [16] 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 DSV20). 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 the total 
cost of each option for each quantitative pipeline as calculated by Shell. 

 

20 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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12 RESULTS OF COMPARATIVE ASSESSMENT OF PIPELINES 

12.1 Introduction 

Each Brent pipeline, regardless of whether it has been classified as a qualitative or quantitative line, has 
been subjected to its own separate comparative assessment. This assessment considered the construction  
and current condition and configuration of the pipeline and the available decommissioning options. For all 
qualitative and quantitative pipelines, it has been assumed that where appropriate, any protective mattresses 
have been successfully removed allowing access to and recovery of the pipelines. 

Following the decision tree presented in Section 8.2, the recommended outcome for each pipeline has been 
determined. A narrative of the justifications for the outcome and comparison with the best performing 
alternative option is presented in Section 12.2 (Qualitative pipelines) and Section 12.3 (Quantitative 
pipelines). 

For each of the 12 assessment sub-criteria, technical studies and other supporting data have been collected. 
Following the method detailed in Section 8, each pipeline has been considered on its own merit to 
determine the recommended decommissioning option.  

12.2 Results of the Comparative Assessment for the Qualitative Pipelines 

12.2.1 Feasible Options 

Table 25 summarises the four possible outcomes of the decision tree used to determine the recommended 
decommissioning option for each of the Qualitative pipelines. 

Table 25: Decision Tree Outcome Categories. 

Category Description 

Category 1 Complete removal (by reverse installation or cut and lift) 

Category 2 Leave in place in trench (with remedial trenching or rock-dump as required) 

Category 3 Leave in place under rock-dump 

Category 4 Recommended option unclear – perform quantitative CA 
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12.2.2 PL050/N0952 

12.2.2.1 Overview 

Diameter Length Service Location Type Status 

8 inch 0.03 km Never active BA to BB Flexible Rock-dumped along whole 
length 

No spans have been reported in this short jumper section; the entire length (30 m) is covered with 
approximately 1.4 m deep rock-dump. 

12.2.2.2 Recommended Option 

The recommended option for this pipeline is to leave in situ. 

This jumper was installed to provide a flushing facility for the Brent Flare lines after the removal of the 
decommissioned flare structure, but the flushing operation never took place. Profiled rock-dump was 
deposited over the former location of the Brent Flare which covered the ends of the flare lines 
PL050/N0401 and PL051/N0402 and the entire length of PL050/N0952. The rock-dump was certified 
as suitable for over-trawling at this time, allowing normal fishing activities to continue. 

As the pipeline is completely contained within profiled and over-trawlable rook-dump and no incidents of 
snagging fishing gear have been recorded, it is recommended that the pipeline is left in situ under the stable 
rock-dump. The pipeline would not require any remediation work, and consequently there would be no 
safety risk to project personnel. Given the history of the PL050/N0952, it is considered that the continuing 
presence of this pipeline would present a minimal risk to fishing activities. As the pipeline degrades, the 
material would be expected to be contained within the rock-dumped area, thus minimising snagging risks 
and small impacts to the character of the seabed as a result of the creation of seabed litter.  

The alternative option is to displace the rock-dump and then remove the jumper by reverse-reel. This would 
ultimately result in greater disturbance to the seabed as the rock is scattered over the seabed surface, and it 
is believed that this would pose a greater snagging risk to fishing gear than the present, profiled, over-
trawlable rock-dump. The energy expenditure for displacing the rock and removing the jumper would be 
likely to outweigh the potential energy saving of recycling the jumper. There is therefore no significant driver 
to recommend this option in preference to the leave in situ option.  
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12.2.3 PL051/N0402a 

12.2.3.1 Overview 

Diameter Length Service Location Type Status 

36 inch 0.147 km Never active BB 500 m safety zone Rigid Exposed on seabed 

12.2.3.2 Recommended Option 

The recommended option for this pipeline is complete removal by cut and lift. 

Despite being a relatively large diameter line, PL051/N0402a is only a short length of rigid pipeline. It was 
laid on the seabed without any protection and was never commissioned into service. It was abandoned 
during construction in 1976 and has remained exposed on the seabed within the Brent Bravo 500  m safety 
zone ever since. Due to the diameter and rigid construction of this pipeline, reverse-reeling is not technically 
feasible – the diameter is too great and the line too short for reeling. In addition, there is a strong likelihood 
that the pipeline would break under the loading stress of the reeling process and there is also the risk that the 
concrete coating might spall from the pipeline and create seabed litter. Instead, another industry-standard 
operation – cut and lift – could be employed to completely remove this pipeline from the seabed. Assuming 
that the pipeline integrity is sufficient, the removal of this pipeline is technically feasible using existing ROVSVs 
and DSVs. If the integrity is insufficient or in question, the pipeline could be removed using a basket or skid 
which is also feasible. 

Operations to remove the pipeline would not be expected to pose significant or unacceptable risk to offshore 
or onshore project personnel: the pipeline can be cut into sections using specialist ROV units, limiting the use 
of divers and the amount of material that would be processed onshore is not significant. Further, the onshore 
processing work would be carried out at a suitably licensed and controlled disposal site. For both onshore 
and offshore personnel any risks could be mitigated to ALARP levels using standard risk control methods 
already used widely across the industry. As the pipeline would be completely removed from the seabed, 
there would be no long-term safety risk to fishermen. This preferred end-point could be achieved without 
increased risk to project personnel. 

In terms of environmental impact, this pipeline was never commissioned into use and therefore it never 
contained any hydrocarbons, so it will not require cleaning prior to decommissioning. There would be 
minimal disturbance to the upper layers of the seabed during the cutting and lifting operations, from which 
the marine fauna and flora would be expected to recover rapidly and completely. Due to the short length of 
the pipeline, the offshore operations would be of short duration, limiting the gaseous emissions, and because 
all the material would be returned to shore, recycling of the material would be maximised, limiting the 
requirement for new manufacture. The estimated cost of removing the pipeline is acceptable, and removal 
would negate the need for future monitoring. 

The only other option for this pipeline is to leave the pipeline in situ and undertake burial or rock-dumping 
work along the pipeline length. This option was not included in the decision tree as it was not considered to 
be in line with the BEIS Guidance Notes. However, even if this were a feasible option, the possible 
trenching of the pipeline could be technically challenging due to the weakness of the pipeline, the very short 
length and the fact that a non-contact trenching tool would be required. Rock-dumping of the line would be 
achievable and would contain the pipeline as it degrades, but this would disturb an area of currently stable 
seabed as well as introducing more material to the seabed. 
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12.2.4 PL987A/N0738 

12.2.4.1 Overview 

Diameter Length Service Location Type Status 

10 inch 5 km Oil production Brent South to BA Rigid Trenched and rock-dumped 
with rock-dump over mattresses 
at Brent South end and 
mattresses at platform end. Two 
pipeline crossings are located 
over the rock-dumped section of 
PL987A/N0738. One of 
which has additional rock-dump 
at the crossing location 

 
This pipeline was installed in 1994 in a trench with a TOP depth ranging from 0.6 m to 1.4 m. Over 80% 
of this pipeline is trenched and/or rock-dumped, achieving a burial depth of between 0.6 m and 1.5 m. 
Latest surveys have indicated that approximately 60% of the pipeline in the trench without rock cover has 
some degree of natural sediment burial. The final approach to the Brent Alpha platform, in the 500 m safety 
zone, is protected by mattresses. Rock-dumping of the mattresses at the Brent South end of the pipeline was 
undertaken in 2005 as the BPEO for the pipeline. During installation, a span of 6 m was encountered at the 
Brent South end of the pipeline but this was not evident during subsequent surveys. One further span was 
identified at the trench transition of the Brent Alpha end within the Brent Alpha 500 m safety zone, which 
according to the latest data is stable. Neither span qualified as a FishSAFE span. This pipeline was flushed 
during the decommissioning of the Brent South facilities and has been left filled with de-aerated seawater. 

12.2.4.2 Recommended Option 

The recommended option for this pipeline is leave in situ with remediation of pipeline end. 

PL987A/N0738 served as the oil production line for the Brent South subsea development from 1994 to 
2002. In 2004, the pipeline entered the Interim Pipeline Regime (IPR). Survey records have indicated that 
this pipeline is stable in its current configuration though the depth of natural backfill sediment cover does not 
reach 0.6 m along the whole pipeline length. However, there have been no reported interactions with fishing 
activities and the rock-dump was certified as over-trawable when the pipeline entered the IPR. Given the 
degree of burial of this pipeline and the evidence that it is stable in its current configuration, the 
recommended option is to leave this pipeline in situ. The pipeline will remain tied-in to the Brent Alpha 
platform. The Brent South end of the pipeline, which is currently covered with rock-dump, will require minimal 
extra rock to complete the burial of the pipeline end flange which was purposefully left uncovered in case 
access was required for future decommissioning work. The rock-dumping of the Brent South end of the 
pipeline is considered to be a conventional operation in the oil and gas industry. As such, any risk to 
offshore personnel can be mitigated to ALARP level using standard controls.  

The pipeline is stable within its current trench and rock-dump and there have been no reports of interactions 
with fishing gear over the life span of the pipeline. The exposed section of the pipeline will be within the 
500 m safety zone we will apply for should derogation from OSPAR Decision 98/3 be granted for the Brent 
Alpha footings and the flange at the Brent South end will be covered in profiled rock-dumped that would be 
over-trawled at the end of the decommissioning work. The trenched section of the pipeline is showing 
evidence of increasing natural sediment cover. As the pipeline degrades with time, the trench and rock-dump 
will serve to contain the material and limit the possibility of seabed litter appearing, which could alter the 
character of the seabed or pose a snagging risk to fishermen. As the pipeline would be confirmed as over-
trawlable, its ongoing presence in the trench and under the rock-dump should not significantly restrict fishing 
activities.  
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The total vessel duration to complete the remediation of the pipeline end at Brent South would be relatively 
short and hence emissions to atmosphere would be limited. Some new manufacture would theoretically be 
required to replace the recyclable material left in situ. However, this is balanced against the large degree of 
disturbance to the seabed that would result if the pipeline were removed completely; the line would have to 
be excavated and the existing rock-dump would have to be disturbed. The excavation and removal of this 
line would also require the use of a larger vessel spread and the operations would be more complex and 
hence take longer, thereby increasing the gaseous emissions from the operations.  

The only other feasible option for this pipeline is to remove it by reverse S-lay; removal by cut and lift would 
require full excavation of the pipeline with additional excavation required to position the cutting equipment 
around the pipeline and hence has been discounted. In addition to these disadvantages, it is also uncertain 
whether the pipeline would be of sufficient structural integrity to withstand the loads created by such an 
operation. Reverse S-lay would need to be carried out in two separate sections to avoid disturbing the 
adjacent Statfjord B and Gjoa pipeline crossings over the Brent South pipelines corridor. The complexity and 
duration of such an operation would also significantly increase the safety risk to offshore personnel. Leaving 
the pipeline in situ is therefore believed to represent the best balance between minimizing safety risk to 
fishermen with manageable risk to project personnel with the least degree of long-term environmental impact. 

12.2.5 PL987A/N0739 

12.2.5.1 Overview 

Diameter Length Service Location Type Status 

10 inch 1.8 km Oil production 
(unused) 

Brent South to Statfjord DC Rigid  Trenched with rock-dump at 
both ends, with an exposed 
blind flange at Brent South 

 
Initial surveys of PL987A/N0739 showed some spans in the pipeline. Over time, the pipeline has become 
increasingly buried by natural sediment movement and since 2002 all the recorded spans have been 
covered and the trench has continued to be filled in by natural sediment movement.  

12.2.5.2 Recommended Option 

The recommended option for this pipeline is leave in situ with remediation of pipeline ends. 

PL987A/N0739 was installed as a production pipeline from the Statfjord drill centre to Brent South but was 
never commissioned into use. It was installed in a trench with a typical trench depth >1 m to TOP. At each 
end of the pipeline, confirmed over-trawlable rock-dump has been used to cover the protective mattresses. 
Over 80% of the pipeline is trenched with 60% of the trenched line covered with natural sediment burial, 
with evidence that the degree of natural burial is increasing with time. This pipeline was flushed with de-
aerated seawater and put into the IPR in 2004. As this pipeline appears to be stable and is buried for a 
significant proportion of its length, the recommended option is to leave the pipeline in situ within the existing 
trench and beneath the stable rock-dump at each end. The Brent South end of the pipeline, which is currently 
covered with rock-dump, will require a small amount of additional rock to complete the burial of the pipeline 
end flange which was deliberately left uncovered in case access was required in future decommissioning 
work. This operation is considered to be of low technical risk and occurs routinely in the industry. Any safety 
or technical risk can be mitigated to ALARP or acceptable levels using standard controls and procedures. The 
cost of this operation is acceptable. 

Based on the survey history, it is expected that the pipeline will remain stable in its existing trench and 
beneath the profiled rock-dump. Natural burial of the pipeline would be expected to continue. The trench 
and rock-dump would also serve to contain the degraded material within a confined area thereby limiting 
potential snagging risks to fishing gear through seabed litter and minimising the potential impact on the 
character of the seabed. As there have been no reported incidents with fishing gear and the rock-dump was 
confirmed as over-trawlable at the time of deposition, no further interference with fishing activities is 
expected. 
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Rock-dumping of the exposed flange would be a short duration operation. As such, the gaseous emissions 
from vessel use would be comparatively minor. The pipeline would be left in situ and theoretically this would 
require the new manufacture of a similar mass of material, which would use more energy than recycling. 
However, this disadvantage has been assessed against the impacts that would inevitably occur if the 
pipeline were to be removed; the pipeline is situated in a trench and is covered by naturally deposited 
sediment and the pipeline ends are buried under rock to a minimum depth of 0.6 m.  

The alternative decommissioning option for this pipeline is to remove the pipeline using reverse S-lay. The 
technical feasibility of successfully removing the pipeline in this manner would be dependent on the pipeline 
integrity being sufficient to withstanding the recovery loads and it is likely that the pipeline would have to be 
completely excavated from the trench and rock-dump. The excavation of the pipeline and displacement of 
the existing rock-dump would disturb a large area and volume of seabed sediment and would be a more 
energetically expensive programme of work with increased risk to project personnel. It is therefore assessed 
that the impacts of the activities to completely remove the pipeline outweigh the minimal gains in energy and 
emissions from recycling the pipeline. Potential snagging risks to fishing gear have been successfully 
mitigated to date as a result of the depth of the trench and the addition of rock-dump. It is likely that the 
complete elimination of this risk by removing the pipeline would result in a disproportionate increase in risk to 
project personnel, even with appropriate mitigations and controls. Overall, the leave in situ option is 
considered to offer the benefit of a seabed available for fishing, with lower environmental impact. 

12.2.6 PL987A.1-3/N0841 

12.2.6.1 Overview 

Diameter Length Service Location Type Status 

4.5 inch 5.3 km Control 
umbilical 
(abandoned) 

BA to Brent South Flexible Trenched with rock-dump over 
mattresses at Brent South end 
and mattresses at platform end. 
Two pipeline crossings over the 
trenched section, one of which 
is rock-dumped. Note this 
umbilical contains blocked 
cores 

No spans were recorded in this umbilical between 1995 and 2008. 

12.2.6.2 Recommended Option 

The recommended option for PL987A.1-3/N0841 is to leave in situ with remediation of the umbilical end. 

PL987A.1-3/N0841 was installed in the same trench as PL988A/N0913 with a typical trench depth to 
TOP of between 1.2 m and 1.4 m. Over time, natural sediment deposition has filled in the trench to various 
depths, equating to approximately 95% cover. As with PL988A/N0913, following decommissioning of the 
Brent South facilities, the line became redundant and was disconnected from the Brent South facilities and 
entered the IPR in 2005. Rock-dumping of the mattresses at the Brent South end of the umbilical was 
undertaken as the BPEO for placing the umbilical in the IPR. The rock-dumping was confirmed as over-
trawlable at this time. As this umbilical appears to be stable within the existing trench and under the rock-
dump, the recommended option is to leave it in situ. The exposed flushing head will require minimal extra 
rock for protection and to prevent snagging. 

The rock-dumping of the Brent South end of the pipeline is considered to be a conventional operation in the 
oil and gas industry. As such, any risk to offshore personnel can be mitigated to ALARP level using standard 
controls. As no material will be returned to shore, there is no risk to onshore project personnel. 
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There have been no reported interactions with fishing gear on this umbilical; the survey history for the 
umbilical and the associated line PL988A/N0913 demonstrates that the lines are stable within the trench 
and existing short lengths of rock-dump, and that the level of natural sediment cover of the section of 
umbilical within the trench is increasing with time. Given this data, it is expected that the umbilical will 
remain in a stable condition even as it degrades over time, with the trench and rock-dump serving to contain 
the degraded material within a confined area thereby limiting potential snagging risks to fishing gear, and 
the creation of seabed litter. As there have been no reported incidents with fishing gear and the rock-dump 
was confirmed as over-trawlable at the time of deposition, no interference with fishing activities would be 
expected in the future. In addition, the exposed section of the umbilical as it approaches the Brent Alpha 
platform will be within the 500 m safety zone we will be applying for if derogation from OSPAR Decision 
98/3 is granted for the Brent Alpha jacket footings.  

The rock-dumping operation at the Brent South end of the pipeline to cover the flushing head will be short  
in duration and hence energy use and gaseous emissions would be low. The majority of the umbilical would 
be left in situ, and theoretically this would require the new manufacture of a similar mass of material, which 
would be more expensive in terms of energy. However, this disadvantage has been assessed against the 
impacts that would inevitably occur if the umbilical were to be removed. It is situated in a trench with a high 
degree of sediment cover that has been naturally deposited and is also buried under rock at one of the  
two crossing locations. At the Brent South end the umbilical is also buried with rock to a minimum depth  
of 0.6 m. In order to remove the umbilical, it would either have to be pulled through the overlying sediment 
and rock (if the umbilical is strong enough) or excavated and then recovered by reverse reeling. Although this 
would be the more likely method, were complete removal to be selected, reverse-reeling of this umbilical 
would be complicated by the fact that the trench is shared with the water injection pipeline, and this might 
result in the umbilical snagging on the pipeline during recovery. In addition, the umbilical would have to be 
recovered in two separate sections to avoid disturbing the adjacent Statfjord B and Gjoa pipeline crossings 
over the Brent South pipeline corridor.  

The operations to excavate the umbilical and displace the rock-dump would be more energy-intensive, would 
disturb a greater area and volume of the seabed, and would have an increased risk to the safety of project 
personnel from increased operations. Complete removal might result in a very small net increase in energy 
savings and a small decrease in the potential risk to fishermen (given that the trenched and rock-dumped line 
is already mitigated to prevent snagging incidents), but this would be achieved at the cost of a 
disproportionately large increase in the safety risk to project personnel and in the environmental impacts  
of offshore operations.  
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12.2.7 PL988A/N0913 

12.2.7.1 Overview 

Diameter Length Service Location Type Status 

8 inch 5 km Water injection BA to Brent South Rigid Trenched with rock-dump over 
mattresses at Brent South end 
and mattresses at platform end. 
Two crossings are located over 
the trenched section of the 
PL988A/N0913, one of which 
has additional rock-dump 

One persistent span has been recorded at the Brent Alpha end section of the pipeline.  

12.2.7.2 Recommended Option 

The recommended option for PL988A/N0913 is to leave in situ with remediation of the pipeline end. 

This pipeline was installed but never commissioned and in 2004 it was flushed and left filled with inhibited 
seawater and put into the IPR. On installation the pipeline was trenched to a typical depth of 1.2 m to 1.4 m 
to TOP and approximately 87% of the pipeline is either within the trench or covered. The exposed section of 
the pipeline and associated protective mattresses at the Brent South end has been covered with over-
trawlable rock-dump, which was determined to be the BPEO for the pipeline at the time of placing it into the 
IPR. The pipeline section at the Brent Alpha end has some mattress cover. This pipeline remains stable in its 
trench with sufficient cover not to pose a snagging risk to fishing activities. The Brent South end of the 
pipeline, which is currently covered with rock-dump, will require minimal extra rock to complete the burial of 
the pipeline end flange which was purposefully left uncovered in case access was required in future 
decommissioning work.  

The small amount of rock required to cover the Brent South end of the pipeline will be deposited using 
standard rock-dumping equipment. This operation is considered to be of low technical risk and is carried out 
routinely in the industry. Any safety or technical risk can be mitigated to ALARP or acceptable levels using 
standard controls and procedures.  

Since the pipeline was installed, there have been no reported interactions with fishing gear; the survey history 
for PL988A/N0913 demonstrates that the pipeline is stable within the trench and existing short rock-dumped 
sections, and that the level of natural sediment cover of the section of pipeline within the trench is increasing 
with time. Given this data, it is expected that the pipeline would remain in a stable condition even as it 
degrades over time, with the trench and rock-dump serving to contain the degraded material within a 
confined area thereby limiting potential snagging risks to fishing gear and the creation of seabed litter. As 
there have been no reported incidents with fishing gear and the rock-dump was confirmed as over-trawlable 
at the time of deposition, it is not expected that there would be any interference with fishing activities. The 
exposed section of the pipeline as it approaches the platform would be within the 500 m safety zone we will 
apply for should derogation from OSPAR Decision 98/3 be granted for the Brent Alpha footings. 

Rock-dumping of the exposed flange would be a short operation, and so the gaseous emissions from vessel 
use would be comparatively small. The pipeline would be left in situ, and theoretically this would require the 
new manufacture of a similar mass of material, which is more expensive in terms of energy than recycling. 
However, this disadvantage has been assessed against the impacts that would inevitably occur if the 
pipeline were to be recovered: the pipeline is situated within a trench with a high degree of sediment cover 
that has been naturally deposited and is also buried under rock at the Brent South end to a minimum depth of 
0.6 m.  
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The alternative decommissioning option for this pipeline is to remove the pipeline using reverse S-lay. The 
technical feasibility of successfully recovering the pipeline in this manner depends on the pipeline being 
strong enough to withstand the recovery loads, and it is likely that the pipeline would have to be completely 
excavated from the trench and rock-dump before removal. In addition, because PL988A/N0913 shares a 
trench with the umbilical PL987A.1-3/N0841, this umbilical would have to be successfully and completely 
removed first. The reverse S-lay operation would also need to be carried out in two separate sections, to 
avoid disturbing the adjacent Statfjord B and Gjoa pipeline crossings over the Brent South pipeline corridors. 
The excavation of the pipeline and displacement of the existing rock-dump would disturb a large area and 
volume of seabed sediment, would use more energy, and would have an increased safety risk to project 
personnel. It is therefore assessed that the negative impacts of the activities associated with the operations 
required to completely remove the pipeline outweigh the minimal gains in energy and emissions that would 
be achieved through recycling the pipeline. Potential snagging risks to fishing gear have been successfully 
mitigated to date as a result of the depth of the trench and the addition of rock-dump. Completely eliminating 
this risk by removing the whole pipeline would result in a disproportionate increase in safety risk to project 
personnel, even with appropriate mitigations and controls. It should be noted that the exposed section of the 
pipeline as it approaches the Brent Alpha platform will be within the 500 m safety zone we will be applying 
for if derogation from OSPAR Decision 98/3 is granted for the Brent Alpha footings. 

12.2.8 PL1955/N0310 

12.2.8.1 Overview 

Diameter Length Service Location Type Status 

16/19 inch 2.7 km Oil production BA to BB SSIV Flexible  Exposed on seabed with 
mattress protection at pipeline 
ends 

As of surveys completed in 2010, two spans have been recorded in this pipeline but neither was classified 
as a FishSAFE span. 

12.2.8.2 Recommended Option 

The recommended option for this pipeline is complete removal by reverse-reeling. 

PL1955/N0310 is laid on the seabed without rock-dump. As it is a flexible and relatively small diameter 
pipeline, PL1955/N0310 can be recovered by reverse-reeling and this is a safe and technically feasible 
option. Such operations occur regularly in the offshore oil and gas industry. To remove the pipeline and riser 
section an existing flexible lay vessel would be able to complete the work. 

The safety risk to offshore personnel can be mitigated to ALARP levels using standard risk control measures 
and to onshore personnel by using approved procedures at a suitably licensed disposal site and specialist 
processing facility. The seabed would be left clear and there would be no remaining obstruction to other 
users of the sea. An area of seabed – albeit a small one – would also become available for fishing. 

As this pipeline lies on the seabed surface without any covering material, there would be minimal 
disturbance to the seabed or the demersal communities during the reverse-reeling operation. The offshore 
operations to remove this pipeline would be expected to be of short duration and so gaseous emissions 
would be minimal and the cost reasonable. In addition, the recycling of the majority of the pipeline would 
use less energy than new manufacture of the same quantities of materials. 

The only other feasible option for PL1955/N0310 is to leave it in situ on the seabed, with the ends of the 
pipeline buried most probably by trenching. However, this option would be likely to disturb a greater area of 
the seabed than reverse-reeling and could also take longer, creating more emissions and costing more. 
Safety risk to offshore personnel would also be expected to be greater because of the increase in the 
duration of the operation. Further, the pipeline would pose a long-term risk to fishermen (if only the ends were 
buried) and would require periodic monitoring. It is therefore clear that the best option is to remove this 
pipeline by reverse-reeling.  
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12.2.9 PL1955/N0311 

12.2.9.1 Overview 

Diameter Length Service Location Type Status 

16 inch 0.27 km Oil production BB to BB SSIV Flexible Exposed on seabed with no 
protection, forms a catenary 
riser to the BB platform 

A previously recorded span near the SSIV has been covered over time. A second span developed at another 
location but based on 2010 survey data is not a FishSAFE span. 

12.2.9.2 Recommended Option 

The recommended option for this pipeline is complete removal by reverse-reeling. 

PL1955/N0311 is a flexible pipeline laid on the seabed without any rock-dump or protective material. As it 
is a relatively small diameter, flexible pipeline, PL1955/N0311 is an ideal candidate for removal by 
reverse-reeling. This could be accomplished using a standard flexible lay vessel and is considered a 
standard operation in the industry. 

The safety risk to offshore personnel can be mitigated to ALARP levels using standard risk control measures 
and to onshore personnel by using approved procedures at a suitably licensed disposal site and specialist 
processing facility. The seabed would be left clear and there would be no remaining obstruction to other 
users of the sea.  

As this pipeline lies partially on the seabed surface without any covering material and partly in a suspended 
riser catenary, there would be minimal disturbance to the seabed and the benthic and demersal communities 
during the reverse-reeling operation. The offshore operations to remove this pipeline would be of short 
duration and so gaseous emissions would be minimal and the cost reasonable. In addition, the recycling of 
the majority of the pipeline will use less energy than new manufacture of the same volume of material. 

The only other feasible option for PL1955/N0311 is to leave it in situ on the seabed, most likely with the 
pipeline ends trenched. However, the majority of the length of this pipeline forms a caternary riser to the 
Brent Bravo topsides which would have to be disconnected to allow decommissioning of the Bravo topsides. 
PL1955/N0311 could – in theory – be lowered to the seabed and left in situ (probably with the ends 
trenched as with PL1955/N0310) but no work has been undertaken to establish if this is feasible. Even if 
the operation to disconnect and lower PL1955/N0311 could be completed, it would be likely to disturb a 
greater area of the seabed than reverse-reeling and would also take longer, resulting in higher costs and a 
greater amount of gaseous emissions. Safety risk to offshore personnel would also be expected to increase 
because of the increase in the duration of the operation. It is therefore clear that the best option is to remove 
this pipeline by reverse-reeling.  
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12.2.10 PL4493/N0610  

12.2.10.1 Overview 

Diameter Length Service Location Type Status 

16 inch/ 
24 inch 

0.117 km Gas export BC to GEP Export SSIV Rigid Exposed on seabed with 
mattress protection along its 
length and grout bags for 
support 

12.2.10.2 Recommended Option 

The recommended option for this pipeline is complete removal by cut and lift. 

PL4493/N0610 is surface laid and protected with mattresses along its length. Due to the diameter and 
rigid construction of the pipeline, reverse-reeling is not technically feasible as the line is too short. However, 
because it is constructed of several connected spool-pieces, it can be recovered by reverse installation once 
the mattresses and grout bags have been recovered. As a very recently installed pipeline, there should be no 
issues with the integrity of either the mattresses covering the line or the subsea pipeline itself that would 
prevent full removal. 

Cut and lift recovery is an industry-standard operation and is technically feasible using existing ROVSVs and 
DSVs. If for any reason the integrity of the mattresses or spool-pieces are in question, the pipeline could be 
removed using a basket or skid. 

Operations to remove the pipeline would not be expected to pose significant or unacceptable risk to offshore 
or onshore project personnel; the pipeline can be cut into sections using specialist ROV units, which would 
reduce the need to use divers, and the amount of material that would be processed onshore is not significant. 
Further, the onshore processing work would be carried out at a suitably licensed and controlled disposal site. 
For both onshore and offshore personnel any risks could be mitigated to ALARP levels using standard risk 
control methods already used widely across the industry. As the pipeline would be completely removed from 
the seabed, there would be no long-term safety risk to fishermen. This preferred end-point could be achieved 
without increased risk to project personnel. 

The environmental impact of removing this short length of pipeline and associated mattresses is not expected 
to be significant; there would be minimal disturbance to the upper layers of the seabed during the cutting 
and lifting operations, from which the marine fauna and flora would be expected to recover rapidly and 
completely. Due to the short length of the pipeline, the offshore operations would be of short duration, limiting 
the gaseous emissions, and because all the material would be returned to shore, recycling of the material 
would be maximised, limiting the requirement for new manufacture. The estimated cost of removing the 
pipeline is acceptable, and removal would negate the need for future monitoring. 

The only other option for this pipeline is to leave the pipeline in situ or to undertake burial or rock-dumping 
work along the pipeline length. This option was not included in the decision tree as it was not considered to 
be in line with the BEIS Guidance Notes. However, even if this were a feasible option, the possible 
trenching of the pipeline would be technically challenging due to its very short length and its proximity to 
both the Brent Charlie platform and the GEP Export SSIV – at least some of the spool-pieces would have to 
be recovered by cut and lift to provide access in a very congested area of the seabed. Rock-dumping of the 
line would be achievable and would contain the pipeline as it degrades, but this would disturb an area of 
currently stable seabed as well as introducing more material to the seabed and, given the proximity to other 
infrastructure, may not be possible. 
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12.2.11 PLU4494/N4870 

12.2.11.1 Overview 

Diameter Length Service Location Type Status 

1 inch 0.06 km Control 
umbilical 

Brent Charlie 500 m zone Flexible Exposed on the seabed with 
grout bag protection 

12.2.11.2 Recommended Option 

The recommended option for this umbilical is complete removal by reverse-reeling. 

PLU4494/N4870 lies on the seabed under grout bag protection. Once the grout bags have been 
recovered, this small diameter, flexible line can be recovered. As a very recently installed umbilical there 
should be no issues with the integrity of either the grout bags covering the umbilical or the umbilical itself that 
would prevent full removal. 

Reverse-reeling is an industry-standard operation and the safety risk to offshore personnel can be mitigated to 
ALARP levels using standard risk control measures and to onshore personnel by using approved procedures at 
a suitably licensed disposal site and specialist processing facility. The seabed would be left clear and there 
would be no remaining obstruction to other users of the sea.  

The removal of the grout bags and the reverse-reeling of this umbilical would cause minimal disturbance to 
the seabed and the demersal communities in the area. The offshore operations to remove this umbilical are 
expected to be of short duration and so gaseous emissions would be minimal and the cost reasonable.  
In addition, it is likely that the recycling of the majority of the umbilical would use less energy than the new 
manufacture of the same mass of material. 

12.2.12 PLU4560/N2801 

12.2.12.1 Overview 

Diameter Length Service Location Type Status 

4 inch 0.423 km Control 
umbilical 

BB to BB SSIV Flexible Lying on the seabed with 
mattress protection along most 
of the length 

No spans were recorded in this umbilical between 2005 and 2010. 

12.2.12.2 Recommended Option 

The recommended option for this umbilical is complete removal by reverse-reeling. 

PLU4560/N2801 lies on the seabed under protective mattresses. It is assumed that the mattresses will be 
recovered, leaving the small diameter flexible line to be recovered by reverse-reeling. 

The safety risk to offshore personnel can be mitigated to ALARP levels using standard risk control measures, 
and to onshore personnel by using approved procedures at a suitably licensed disposal site and specialist 
processing facility. The seabed would be left clear and there would be no remaining obstruction to other 
users of the sea. 

Once the mattresses are removed, the reverse-reeling of this umbilical would cause minimal disturbance to 
the seabed and the demersal communities in the area. The offshore operations to remove this umbilical are 
expected to be of short duration and so gaseous emissions would be minimal and the cost reasonable.  
In addition, the recycling of the majority of the umbilical would use less energy than the new manufacture  
of the same mass of material.  
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The only other feasible option for PLU4560/N2801 is to remove the umbilical by cut and lift; however, this 
option would increase the potential safety risk to project personnel due to requirement for multiple cuts and 
the additional handling of the cut sections on deck and onshore. Although this option could also be mitigated  
to ALARP levels, we believe it more prudent to remove the umbilical using the safer method.  

12.2.13 PLU4561/N1844 

12.2.13.1 Overview 

Diameter Length Service Location Type Status 

5 inch 2.9 km Power cable BA to BB Flexible Exposed on seabed with 
mattress protection at each end 

No spans have been recorded in this cable. 

12.2.13.2 Recommended Option 

The recommended option for PLU4561/N1844 is to remove the pipeline by reverse-reeling. 

PLU4561/N1844 lies on the seabed without rock-dump. We have assumed that the mattress protection at 
each end of this cable will be removed from the seabed. As a flexible, small diameter power cable 
PLU4561/N1844 can be removed by reverse reeling and this is a safe and technically feasible option. 

The safety risk to offshore personnel can be mitigated to ALARP levels using standard risk control measures, 
and to onshore personnel by using approved procedures at a suitably licensed disposal site and specialist 
processing facility. The seabed would be left clear and there would be no remaining obstruction to other 
users of the sea. An area of seabed, although small, would also become available for fishing. 

Once the mattresses have been recovered, the reverse-reeling of this cable would cause minimal disturbance 
to the seabed and the benthic and demersal communities in the area. The offshore operations to remove this 
cable are expected to be of short duration and so gaseous emissions would be minimal and the cost 
reasonable. In addition, the recycling of the majority of the cable would use less energy than new 
manufacture of the same mass of material. There is no cleaning requirement as this power cable does not 
incorporate any hoses which contain, or once contained, liquid contaminants. 

The only other feasible option for PLU4561/N1844 is to leave the cable in situ on the seabed, and either 
trench the cable ends or the whole line. The trenching of the cable would be technically difficult because of 
its proximity (3 m - 4 m) to other lines, and would also require extended operations and hence result in more 
gaseous emissions. The disturbance to the seabed would be greater and there would be little benefit in the 
recycling of the materials. Safety risk to offshore personnel would also be expected to increase because of 
the increased duration of the operation. In addition, the cable would pose a small additional safety risk to 
fishermen and require periodic monitoring. It is therefore clear that the best option would be to remove this 
cable by reverse reel.  
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12.2.14 PLU4562/N083021 

12.2.14.1 Overview 

Diameter Length Service Location Type Status 

4 inch 0.5 km Control 
umbilical 

BA to WLGP SSIV Flexible Trenched and backfilled in two 
sections; mattress protection at 
the umbilical ends and 
crossings 

Survey data from 2001 to 2010 indicates that no spans have been identified in this umbilical. 

12.2.14.2 Recommended Option 

The recommended option for PLU4562/N0830 is to remove the pipeline by reverse-reeling. 

PLU4562/N0830 was installed in a trench with a typical trench depth to TOP of 0.75 m. Two short 
sections were then back-filled at this time. Mattresses were then placed in four separate locations along the 
umbilical - at each end, over the umbilical crossing and around the splitter box subsea structure. 

The majority of PLU4562/N0830 is stable within a trench of sufficient depth to be of limited risk to fishing 
activities. It is therefore a candidate to leave in situ with minor remediation of the umbilical ends which are 
lying on the seabed. However, given the flexible construction, length and diameter of this umbilical it is also 
an equally viable candidate for reverse-reeling. In order to eliminate any future monitoring/remediation work, 
we have decided to remove the umbilical by reverse-reeling.  

Removal by reverse-reeling is a technically feasible operation and occurs regularly in the industry, and safety 
risk to offshore personnel can be mitigated to ALARP using standard controls and procedures. There would  
be minimal risk to onshore personnel as very small quantities of material would be returned to shore for 
processing, which would take place at suitably licensed sites. Any safety risk to fishermen would be 
eliminated by the removal of this umbilical.  

This operation is considered to be within the technical capability of typically-available flexible lay vessels.  
The only potential impediment to a successful recovery could be the load exerted by the overlying seabed 
sediments which could result in an unacceptably high load on the line during the operation. The sediment 
cover on the umbilical in the trench comprises back-filled or naturally-deposited sediment, and it has been 
assumed that this will be less compacted than natural sediment and would therefore exert a lower, 
acceptable load during recovery, and negate the need for the umbilical to be excavated prior to recovery. 

Reverse-reeling would disturb the overlying sediments in the trench and the surface layers of the seabed under 
the pipeline and would affect a larger area than would be disturbed if only the pipeline ends were removed. 
However, it is likely that any disturbed area would recover rapidly and fully and when considered against 
the benefits of completely removing this umbilical from the seabed – in terms of eliminating safety risks to 
fishermen and eliminating future gaseous emissions from monitoring vessels – such a short-term localised 
impact is viewed as acceptable. The removal of the umbilical will be a short operation and therefore the 
gaseous emissions will be limited. The entire volume of material contained within the umbilical will be 
returned to shore for recycling so there will be no requirement for any new manufacture of this material. 
PLU4562/N0830 was flushed and disconnected from the WLGP SSIV by the BBY. The installation of the 
GEP pipeline (PL4492/N0610) over the trenched section of this pipeline is not expected to impede the 
recovery of this pipeline (Section 5.4.3). 

 

21 It should be noted that the CA for this pipeline was conducted before the BBY and GEP projects were 
carried out; there has been no change to the options under consideration for this pipeline as a result of these 
projects. 
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12.2.15 PL4731/N9900 

12.2.15.1 Overview 

Diameter Length Service Location Type Status 

4 inch 2.1 km Oil production Well 211/29-7 to BB Flexible Approximately 20% buried in 
short sections. Pipeline crossing 
supported by metal pipeline 
support bridge 

No spans have been identified in this pipeline. 

12.2.15.2 Recommended Option 

The recommended option for PL4731/N9900 is complete removal by cut and lift. 

PL4731/N9900 is buried in short sections (< 10 m) for approximately 20% of its length. This pipeline would 
appear to be an ideal candidate for complete removal by reverse reeling. It has lain disused and open to 
the sea since 1978, however, and is probably not strong enough to withstand reeling. This option is 
therefore inadvisable on safety and technical feasibility grounds, and consequently the recommended option 
for this pipeline is complete removal by cut and lift.  

Cut and lift operations are considered to be industry-standard operations and would completely remove this 
pipeline from the seabed and from the path of other users of the sea. Assuming that the pipeline integrity is 
sufficient, the removal of this pipeline is technically feasible using existing ROVSVs and DSVs. If the integrity  
is insufficient or in question, the pipeline could be recovered using a basket or skid. 

Operations to remove the pipeline would not pose significant or unacceptable risk to offshore or onshore 
project personnel; the pipeline can be cut into sections using specialist ROV units, limiting the use of divers, 
and the amount of material that would be processed onshore is not significant. A large number of cuts and 
lifts would be required on this long line. Although removal could be achieved using standard ROV or 
manned diving techniques, it may be possible to devise a specific, more efficient lifting tool. Suitable storage 
and handling facilities would also be required on deck for the greater number of sections. The onshore 
processing work would be carried out at a suitably licensed and controlled disposal site. For both onshore 
and offshore personnel any risks could be mitigated to ALARP levels using standard risk control methods 
already used widely across the industry. As the pipeline would be completely removed from the seabed, 
there would be no future safety risk to fishermen. This preferred result can be achieved without a significant 
increase in risk to project personnel. 

In terms of environmental impact, this pipeline was used for a single day and was purged of inventory before 
being left open to the marine environment. There would be minimal disturbance to the surface sediments of 
the seabed as the cutting and lifting operations take place, from which the marine fauna and flora are 
expected to recover rapidly and completely. Because there would be a greater number of cuts and therefore 
more lifting operations, the emissions from the operations would be greater than for other pipelines. Removal 
of the pipeline would leave a clear seabed and therefore no legacy safety risk to fishermen, it would 
eliminate the need for future monitoring, and the components would be available for recycling. We also 
believe that it would be better to remove this pipeline while it is still strong enough to withstand the removal 
operations. The estimated cost of removing the pipeline is acceptable. 

Given the questionable status of this pipeline in terms of structural integrity, we believe there is no other 
feasible decommissioning option. The pipeline must be removed from the seabed and it is unlikely that it is 
strong enough to be successfully recovered by reverse-reeling. Successful trenching of this pipeline is also  
in doubt because of the expected deterioration of the structure; this option would also result in greater 
environmental impacts and is therefore less desirable. 
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12.2.16 PL4732/N9902 

Diameter Length Service Location Type Status 

4 inch 2.3 km Oil production 
(abandoned) 

211/29-7 to BB Flexible Approximately 23% buried in 
short sections; believed to be 
cut into multiple sections 

Two spans have been identified along the length of this pipeline which will be removed as part of the 
decommissioning operations. 

12.2.16.1 Recommended Option 

The recommended option for PL4732/N9902 is complete removal by cut and lift. 

This pipeline is buried in short sections (< 10 m) along approximately 23% of its length. PL4732/N9902 
became disused at the same time as PL4731/N9900 and PLU4733/N9901 (1978) and was also left 
open to the sea. It is therefore thought to have suffered degradation to such an extent that recovery by 
reverse reeling would be inadvisable. The recommended option for this pipeline is therefore complete 
removal by cut and lift. 

Cut and lift operations are considered to be industry-standard operations and would result in the complete 
removal of this pipeline from the seabed and the elimination of any long-term snagging risk for commercial 
fishermen. Assuming that the pipeline integrity is sufficient, the removal of this pipeline is technically feasible 
using existing ROVSVs and DSVs. If the line was not strong enough, or its integrity was in doubt, it could be 
removed using a basket or skid. 

Operations to remove the pipeline would not pose significant or unacceptable risk to offshore or onshore 
project personnel; the pipeline can be cut into sections using specialist ROV units, limiting the use of divers, 
and the amount of material that would be processed onshore is not significant. A large number of cuts and 
lifts would be required on this long line. Although removal could be achieved using standard ROV or 
manned diving techniques, it may be possible to design a specific tool to allow more efficient lifting. Suitable 
storage and handling facilities would also be required on deck for the greater number of sections. The 
onshore processing work would be carried out at a suitably licensed and controlled disposal site. For both 
onshore and offshore personnel any risks could be mitigated to ALARP levels using standard risk control 
methods already used widely across the industry. As the pipeline would be completely removed from the 
seabed, there would be no legacy safety risk to fishermen. This preferred end-point could be achieved 
without increased risk to project personnel. 

In terms of environmental impact, this pipeline was used for a single day and although it is unclear whether 
the contents were flushed from the line after use, it was cut into several sections and left open to the marine 
environment. There would be minimal disturbance to the upper layers of the seabed as the cutting and lifting 
operations take place, from which the marine fauna and flora are expected to recover rapidly and 
completely. Because there would be a greater number of cuts and therefore more lifting operations, the 
emissions from the operations would be greater than for other pipelines. Removal of the pipeline would 
eliminate the need for future monitoring, and the components would be available for recycling. We also 
believe that it would be better to remove this pipeline before its structural integrity degrades any further.  
The estimated cost of removing the pipeline is acceptable. 

Given the questionable status of this pipeline in terms of structural integrity, we believe there is no other 
feasible decommissioning option. The pipeline must be removed from the seabed and it is unlikely that it is 
strong enough to be successfully recovered by reverse-reeling. Successful trenching of this pipeline is also  
in doubt because of the expected deterioration of the structure. This option would also result in greater 
environmental impacts and is therefore less desirable. 
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12.2.17 PLU4733/N9901 

12.2.17.1 Overview 

Diameter Length Service Location Type Status 

4 inch 2.2 km Control 
umbilical 

Well 211/29-7 to BB Flexible Approximately 14% buried in 
short sections; believed to be 
cut into multiple sections at well 
end 

One span has been recorded in this umbilical, which will be removed along with the rest of the line. 

12.2.17.2 Recommended Option 

The recommended option for PLU4733/N9901 is complete removal by cut and lift. 

PLU4733/N9901 previously provided control services to a now abandoned Brent 7 well. The umbilical is 
buried for approximately 14% of its length in short sections (< 10 m). As with PL4731/N9900, this line was 
abandoned in 1978, following flushing, and has been left open to the sea ever since. In addition, at the 
southern end of the pipeline, part of the umbilical has already been cut into sections. Because of this and 
concerns about its structural integrity, the recommended option for this umbilical is to remove it by cut and lift. 
Cut and lift operations are considered to be industry-standard operations and would completely remove this 
line from the seabed and thus eliminate a potential snagging risk to commercial fishermen. Assuming that the 
umbilical is strong enough, the removal of this line would be technically feasible using existing ROVSVs and 
DSVs. If the line was not strong enough, or its integrity was in doubt, it could be removed using a basket or 
skid. 

Operations to remove the pipeline would not pose significant or unacceptable risk to offshore or onshore 
project personnel; the pipeline can be cut into sections using specialist ROV units, limiting the use of divers, 
and the amount of material that would be processed onshore is not significant. A large number of cuts and 
lifts would be required on this long line. Although removal could be achieved using standard ROV or 
manned diving techniques, it may be possible to devise a specific, more efficient lifting tool. Suitable storage 
and handling facilities would also be required on deck for the greater number of sections. The onshore 
processing work would be carried out at a suitably licensed and controlled disposal site. For both onshore 
and offshore personnel any risks could be mitigated to ALARP levels using standard risk control methods 
already used widely across the industry. As the pipeline would be completely removed from the seabed, 
there would be no future safety risk to fishermen. This preferred end-point can be achieved without increased 
risk to project personnel. 

In terms of environmental impact, this umbilical was used for a single day and although it is unclear whether 
the contents were flushed from the line after use, it was cut into several sections and left open to the marine 
environment. There would be minimal disturbance to the surface sediments of the seabed as the cutting and 
lifting operations take place, from which the marine fauna and flora are expected to recover rapidly and 
completely. Because there would be a greater number of cuts and therefore more lifting operations, the 
emissions from the operations would be greater than for other pipelines. Removal of the pipeline would leave 
a clear seabed and therefore no legacy safety risk to fishermen, it would eliminate the need for future 
monitoring, and the components would be available for recycling. We also believe that it would be better to 
remove this pipeline while it is still strong enough to withstand the removal operations. The estimated cost of 
removing the pipeline is acceptable. 

We believe there is no other feasible decommissioning option for this umbilical, given the questionable status 
of its structural integrity. The line must be removed from the seabed and it is unlikely that it is strong enough to 
be successfully recovered by reverse-reeling. Successful trenching of this umbilical is also in doubt because of 
the expected deterioration of the structure. This option would also result in greater environmental impacts and 
is therefore undesirable. If the umbilical were found to have sufficient integrity for reverse-reeling, then the 
northern end could be recovered in this way but the well end would still require cut and lift recovery.  
It is therefore sensible to recover the whole line in the same way. 
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12.2.18 Summary of Recommended Options for the Qualitative Pipelines 

Table 26 Summary of Recommended Options for the Brent Qualitative Pipelines. 

Pipeline Number Pipeline Type Recommended Option 
PL050/N0952 Flexible pipeline Leave under rock-dump 

PL051/N0402a Rigid pipeline Remove by cut and lift 

PL987A/N0738 Rigid pipeline Leave in trench with remediation of pipeline end 

PL987A/N0739 Rigid pipeline Leave in trench with remediation of pipeline end 

PL987A.1-3/N0841 Umbilical 
Leave in trench with remediation of umbilical 
end 

PL988A/N0913 Rigid pipeline Leave in trench with remediation of pipeline end 

PL1955/N0310 Flexible pipeline Remove by reverse reeling 

PL1955/N0311 Flexible pipeline Remove by reverse reeling 

PL4493/N0610 Rigid pipeline Remove by cut and lift 

PLU4494/N4870 Umbilical Remove by reverse reeling 

PLU4560/N2801 Umbilical Remove by reverse reeling 

PLU4561/N1844 Electrical cable Remove by reverse reeling 

PLU4562/N0830 Umbilical Remove by reverse reeling 

PL4731/N9900 Flexible pipeline Remove by cut and lift 

PL4732/N9902 Flexible pipeline Remove by cut and lift 

PLU4733/N9901 Umbilical Remove by cut and lift 
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12.3 Results of the Comparative Assessment for the Quantitative Pipelines 

12.3.1 Introduction 

The presumption of full removal, in accordance with OSPAR Decision 98/3 [6], does not currently apply  
to pipelines (Section 7); however, the BDP has chosen to apply this presumption to the evaluation of the 
decommissioning options for the Quantitative pipelines. Whilst acknowledging that no intervention (Option 1 
Leave in situ with no further remediation required) or minimal intervention to remediate the pipeline ends 
(Option 2 Leave tied in; remote end trenched or Option 3 Leave tied in; remote end rock-dumped) are 
technically feasible decommissioning options, representatives of the Scottish Fishermen’s Federation (SFF) 
have, during informal discussions, expressed reservations regarding the long-term implications of leaving the 
majority of the pipelines lying unprotected on the seabed with little or no further mitigation. 

On the basis of this feedback and the application of the presumption of full removal, the assessment of the 
performance of the options considers the best performing full removal option against the next best performing 
option (excluding Options 1 to 3), to establish whether there are any strong drivers to recommend anything 
other than full removal. 

12.3.2 PL001/N0501 

12.3.2.1 Overview 

Diameter Length Service Location Type Status 

30 inch 35.9 km Oil export BC to Cormorant A Rigid Partially trenched with natural 
backfill cover and rock-dumped 
areas; mattresses at Brent C 

12.3.2.2 Introduction 

As has previously been discussed, the current status and particularly the length of this pipeline separate it 
from the other pipelines within the BDP. As a result, two options specific to PL001/N0501 are considered 
for this pipeline. It should also be noted that because attempts were made at the time of installation to trench 
this pipeline, along its length the pipeline is trenched to greater than 0.6 m below mean seabed level, 
trenched between 0.6 m to mean seabed level. As such, when we refer to ‘full removal’ of this pipeline it is 
more accurate to say ‘full removal of pipeline sections not trenched to 0.6 m below mean seabed level or 
more’. This also means that even in Options 6 and 7 we have made allowances in the data for future surveys 
of the sections of the pipeline that will remain in situ, trenched to 0.6 m or more below mean seabed level, 
as we will remain liable for the condition of these sections. 

12.3.2.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 27. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 28. 
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Table 27 Raw Data in each Sub-criterion for PL001/N0501. 

Sub-criterion Option 1 Option 6 Option 7 Option 8 Option 9 

Safety risk to offshore project personnel (PLL) 0.0011 0.0299 0.0408 0.0051 0.0043 

Safety risk to other users of the sea (PLL) 0.1500 0.0000 0.0000 0.0654 0.0686 

Safety risk to onshore project personnel (PLL) 0.0000 0.0024 0.0024 0.0000 0.0000 

Operational environmental impacts (score) 1.00 0.70 0.80 0.70 0.50 

Legacy environmental impacts (score) 0.50 1.00 1.00 0.90 0.00 

Energy use (GJ) 409,373 467,517 421,140 461,192 491,006 

Emissions (Te CO2) 32,362 31,916 28,945 35,837 37,320 

Technical feasibility (score) 1.00 0.84 0.35 0.75 1.00 

Effects on commercial fisheries (£) 0.00 2,318,040 2,318,040 2,163,504 1,947,153 

Employment (man-years) 3.0 305.7 356.8 37.8 47.1 

Impact on communities (score) 1.00 0.60 0.60 1.00 1.00 

Cost (£ million) 0.76 76.73 89.57 9.49 11.83 

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

Option 1 Leave in situ with no further remediation required 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

Option 8 Partial trench and backfill with isolated rock-dump 

Option 9 Partial rock-dump of pipeline 
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Table 28 Transformed and Weighted Sub-criteria Scores of the Options for PL001/N0501. 

Sub-criterion Option 1 Option 6 Option 7 Option 8 Option 9 

Safety risk to offshore project personnel  6.64 5.91 5.64 6.54 6.56 

Safety risk to other users of the sea  2.88 6.67 6.67 5.02 4.94 

Safety risk to onshore project personnel  6.67 6.61 6.61 6.67 6.67 

Operational environmental impacts  5.00 3.50 4.00 3.50 2.50 

Legacy environmental impacts  2.50 5.00 5.00 4.50 0.00 

Energy use  3.82 3.66 3.79 3.67 3.59 

Emissions  3.97 3.98 4.08 3.86 3.81 

Technical feasibility  20.00 16.80 7.00 15.00 20.00 

Effects on commercial fisheries 0.00 6.67 6.67 6.23 5.60 

Employment 0.01 0.96 1.12 0.12 0.15 

Impact on communities 6.67 4.00 4.00 6.67 6.67 

Cost 19.97 17.13 16.65 19.64 19.56 

Total weighted score 78.13 80.89 71.22 81.42 80.04 

 
Option 1 Leave in situ with no further remediation required 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

Option 8 Partial trench and backfill with isolated rock-dump 

Option 9 Partial rock-dump of pipeline 

 

On the basis of this assessment, the CA-recommended option for PL001/N0501 is Option 8 (Partial trench 
and backfill with isolated rock-dump)) with a total weighted score of 81.42. The next best performing option 
is Option 6 (Recover whole length by cut and lift) with a score of 80.89. Figure 93 illustrates the total 
weighted scores and the contributions of the sub-criteria and Figure 94 show the contributions of the BEIS 5 
main criteria. 
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Figure 93 The Total Weighted Scores of the Options for PL001/N0501 and the Contributions  
of the Sub-criteria. 

 

 

Figure 94 The Total Weighted Scores of the Options for PL001/N0501 and the Contributions of the 
BEIS 5 Main Criteria. 
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12.3.2.4 Assessing the Sensitivity of the CA-recommended Option for PL001/N0501 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options.  

Results of the Sensitivity Analysis 

Table 29 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 95 illustrates the results of the sensitivity analysis when grouped by the BEIS 
5 main criteria.  

The sensitivity analysis has shown that there is no consistent performance of the options; the rank of the 
options is affected by the different weighting scenarios and the difference in the total weighted scores of the 
options is never very large. Of the five options, the three options which tend to be ranked the highest are 
Option 6 (Recover whole length by cut and lift), which is ranked first in three of the scenarios, Option 8 
(Partial trench and backfill with isolated rock-dump) which is ranked first in two of the scenarios and Option 9 
(Partial rock-dump of pipeline) which is ranked first in one scenario. Of the scenarios in which Options 6 and 
8 occupy the first and second rank, the largest difference between the total weighted score occurs in 
Scenario 6, ‘BEIS 5 main criteria without Economic’ and is only 1.99 (the total weighted score for Option 6 
is 3% greater than that for Option 8). The smallest difference between these two options occurs in Scenario 3 
‘weighted to Environmental’ (the total weighted score for Option 6 is less than 1% greater than that for 
Option 8). 

With such small differences between the best-performing options, it is difficult to identify a clear ‘Emerging 
recommendation’ for this pipeline. We have therefore taken the two options which usually have the highest 
total weighted scores into the next stage of assessment (Option 6 and Option 8). 

Table 29 Total Weighted Scores and Ranking of the Options for PL001/N0501 under Different 
Weighting Scenarios. 

Weighting scenario Option 1 Option 6 Option 7 Option 8 Option 9 

1. Standard Weighting 
Rank 

78.13 80.89 71.22 81.42 80.04 

4 2 5 1 3 

2. Weighted to Safety 
Rank 

78.81 84.62 77.03 83.82 82.71 

4 1 5 2 3 

3. Weighted to Environmental 
Rank 

77.70 80.83 74.49 80.46 72.39 

3 1 4 2 5 

4. Weighted to Technical 
Rank 

83.59 81.65 62.15 79.80 85.02 

2 3 5 4 1 

5. Weighted to Societal 
Rank 

66.93 75.18 68.13 77.30 75.53 

5 3 4 1 2 

6. Standard Weighting without Economic 
Rank 

58.16 63.76 54.57 61.77 60.49 

4 1 5 2 3 

 
Option 1 Leave in situ with no further remediation required  

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

Option 8 Partial trench and backfill with isolated rock-dump 

Option 9 Partial rock-dump of pipeline 
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Figure 95 Results of the Sensitivity Analysis of Options for PL001/N0501. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.2.5 Identification and Discussion of the Recommended Option 

Introduction 

No strong drivers have been identified under any of the weighting scenarios. Option 6 (Recover whole length by 
cut and lift) was often ranked first under the six weighting scenarios, but as described previously, it never scores 
significantly higher than Option 8 (Partial trench and backfill with isolated rock-dump). This is illustrated in 
Figure 96 which shows that Option 6 performs marginally better than Option 8 across a number of sub-criteria 
rather than there being any strong drivers for the performance of either option. The positive differences of 
Option 8 over Option 6 are shown in green and the negative differences of Option 8 against Option 6 are 
shown in red. 

Figure 96 PL001/N0501 Difference Chart Comparing the Weighted Scores for each Sub-criterion  
of Option 6 (Recover Whole Length by Cut and lift) with Option 8 (Partial Trench and Backfill with 
Isolated Rock-dump), under the Standard Weighting. 

 
Green bars: Option 8 (Partial trench and backfill with 

isolated rock-dump) is better than Option 6 ‘(Recover whole 
length by cut and lift) 

Red bars: Option 6 (Recover whole length by cut and lift) is 
better than Option 8 (Partial trench and backfill with 

isolated rock-dump) 
 
As can be seen in Figure 96, Option 8 (Partial trench and backfill with isolated rock-dump) is preferable to 
Option 6 in three sub-criteria: impact on communities, cost and safety risk to offshore project personnel. Option 6 
(Recover whole length by cut and lift) is preferable to Option 8 in terms of gaseous emissions, effects on 
commercial fisheries, legacy environmental impacts, employment, safety risk to other users of the sea and 
technical feasibility. It should be noted that Option 8 is also preferable to Option 6 in the remaining sub-criteria 
(safety risk to onshore personnel, energy use and operational environmental impacts) but the differences in the 
scores between the two options are so small as to not appear on the difference chart.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss the 
performances of the options in each of the sub-criteria in turn, as ordered in Figure 96 and determine the extent 
to which the differences could assist us in reaching a recommendation for PL001/N0501.  
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Impact on Communities 

In Option 8 only a very small amount of material would be returned to shore (only the severed tie-in spools to the 
platforms). Such a small amount of material (approximately 100 tonnes) is not expected to have any onshore 
impacts particularly when compared with the amounts of material other programmes of work in the BDP might 
return to shore. Accordingly, Option 8 attains the highest possible score on the global scale. In contrast, 
Option 6 would be estimated to return more than 20,000 tonnes of material to shore (approximately 
5,000 tonnes would remain in field). DNV GL scored Option 6 as 0.60 on the global scale accounting for the 
deconstruction, processing, recycling and where necessary transport and disposal of this volume of material at 
existing, well-managed sites. However, Option 6 is not expected to result in significant or long-term impacts to 
the onshore communities, hence the relatively high score on the global scale. PL001/N0501 is also the longest 
pipeline in the BDP scope and therefore there will only be one instance of this large a volume of material being 
returned to shore from the pipeline programme of work. We have therefore concluded that ‘impact on 
communities’ is not a strong differentiator between Option 6 and  
Option 8. 

Cost 

Costs for PL001/N0501 were compiled using internal Shell expertise and some information provided by 
industry contractors. These costs are indicative only because a formal tendering exercise has not yet been 
completed.  

With an estimated cost of approximately £9.5 million, Option 8 (Partial trench and backfill with isolated rock-
dump) represents approximately 12% of Option 6 (recover whole length by cut and lift); Option 6 therefore 
represents an eight-fold increase from the cost of Option 8 – in real terms an increase in cost of more than 
£67 million. Whilst ‘cost’ is not a strong differentiator in terms of the global scale, this level of increased 
expenditure does warrant further consideration in this assessment. 

Safety Risk to Project Personnel 

Option 8 (Partial trench and backfill with isolated rock-dump) has the lowest combined safety risk for project 
personnel (0.0051), almost all of which is attributable to project personnel working offshore. This PLL includes 
(for the purposes of the CA) an assumed three future surveys along the length of the pipeline, beyond the 
standard post-decommissioning survey required by BEIS. On the basis of this total PLL, Option 8 would have to 
be repeated 196 times before there might be one fatality among the personnel involved. Option 6 (Recover 
whole length by cut and lift) has a combined project PLL of 0.0323. The risk to onshore personnel is less than 
10% of the total value. If the whole programme of work in Option 6 (from removal of the pipeline to final 
disposal of the materials) were repeated 31 times, there might be a fatality among the project personnel. 

When compared with the PLL thresholds used in the first step of evaluating E&P projects, the total PLL for Option 6 
is more than 32 times greater than the intolerable threshold (32.3 x 10 -3 compared with 1 x 10 -3) and we 
would therefore have to reduce this potential risk to an ALARP level before sanctioning the project. When 
compared with this threshold, Option 8 would also need further mitigations before the project was sanctioned 
(5.1 x 10 -3 compared with 1 x 0-3). For Option 6, although cut and lift is a known operation in the industry it is 
the high number of cuts (more than 1,100) we have estimated would be required to recover the majority of this 
pipeline and the commensurate increased duration of the operation which is responsible for the high PLL. 
Although we did encounter issues with the trenching of this pipeline route when the pipeline was installed 
(resulting in the inconsistent trenching along the length of the pipeline), this was several decades ago and 
trenching equipment has continued to develop over this time. Although we have not assumed 100% efficiency 
would be achieved in Option 8, the predicted duration of the operation is significantly less than that in Option 6. 
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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 project personnel offshore and onshore would 
be amenable to further reduction and the estimated PLLs for these two groups of personnel are therefore over-
estimates of the actual risk. For example, development of the cutting and recovery tools for such rigid pipelines 
could reduce the number of personnel exposed to risk offshore and/or reduce the durations of such operations 
as has happened over time with the trenching operations in Option 8. As such, we are confident that both 
options could be executed safely and therefore that ‘safety risk to project personnel’ does not act as a driver 
between Option 6 and Option 8. 

Energy Use 

Option 8 (Partial trench and backfill with isolated rock-dump) would use marginally less energy  
(461,192 GJ) than Option 6 (Recover whole length by cut and lift) (467,517 GJ); Option 8 uses almost 99% of 
the energy required for Option 6. On the basis of these estimates, energy use does not act as a differentiator 
between the two options. 

Operational Environmental Impacts 

The global scores for Option 6 and Option 8 are the same (0.70): To recover the sections of the pipeline which 
are shallow-trenched, the section of pipeline would have to be de-buried using something like a mass flow 
excavator and/or a water-jet to uncover any less buried sections. These activities would disturb the seabed in a 
similar way to the (assumed mechanical) trenching of the pipeline, though DNV GL did note that the extent of 
disturbance in Option 6 would be greater. This however, was assessed by DNV GL to be counter-balanced by 
the use of rock-dump in Option 8. With no overall difference in the score for the two options in this sub-criterion, 
‘operational environmental impacts’ does not differentiate the options. 

Emissions 

Although the use of energy and the generation of gaseous emissions are calculated using the same data and 
therefore the same patterns of which option performs better than another usually occur, this is not the case for 
PL001/N0501. In this sub-criterion, Option 6 (Recover whole length by cut and lift) performs marginally better 
than Option 8 (Partial trench and backfill with isolated rock-dump), by generating an estimated 31,916 tonnes 
CO2 tonnes as opposed to 35,837 CO2 tonnes in Option 8. Option 6 therefore represents 89% of the 
emissions generated by Option 8. 

The total CO2 emissions from all four Brent platforms in 2011 were 396,000 tonnes, approximately 11 times 
higher than estimated total CO2 emissions of Option 8 or 12 times higher than those of Option 6;  
they are considered to represent a small proportion of the operating emissions (approximately 10%). The 
calculated emissions from each option are also low (less than 1%) when compared with the total CO2 emissions 
from all UKCS oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 [17] as 
14.22 million tonnes in 2011 and are very low when compared with the UK commitment under the Climate 
Change Act [18] which implies an average annual reduction of 47.6 million tonnes CO2, each year from 
2013-2017. Given the small amounts of emissions associated with Option 6 and Option 8 we have concluded 
that ‘emissions’ is not strong differentiator between the options.  
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Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning option 
for the pipeline, compared with the current situation and multiplied by the predicted lifetime of the pipeline. In 
Option 6, the entire pipeline is removed, restoring access to fishing grounds currently assumed  
to be avoided. There is therefore a net monetary benefit of £2,318,040 over the predicted lifetime of 
PL001/N0501 (220 years). In Option 8, the shallow-trenched sections of the pipeline would be remediated by 
trenching or over-trawlable rock-dump and would also result in a net benefit on commercial fisheries to the value 
of £2,163,504 over 220 years. Both options would therefore be beneficial to the industry but there is no 
significant difference between the options (£154,536 over the 220 years or £702 per year). Consequently, we 
have concluded that the sub-criterion ‘effect on commercial fisheries’ is not a strong differentiator between the 
options.Legacy Environmental Impacts 

In DNV GL’s assessment of the pipeline options, they considered the legacy effects of trenching the pipelines or 
the addition of rock-dump and included the possible implications of the pipeline breaking up on the sea bed 
creating seabed litter. Option 6 was scored 1.00 indicating there would be few if any legacy impacts when 
compared with other options under consideration in the Brent project. In this option, the sections of the pipeline 
are removed and this would reduce the legacy impacts from the disintegration of the pipeline. Although sections 
of the pipeline would have to be de-buried to allow access for the cutting equipment, which would disturb the 
seabed, it is expected that the seabed communities would recover, limiting the legacy effects.  

Option 8 also scored relatively highly on the global scale (0.90); in this option any degradation products would 
be contained within the trench or rock-dump limiting their effects on the environment but the legacy impacts from 
the permanent habitat change due to the addition of rock to the pipeline are accounted for. Overall, no 
significant environmental impacts are expected to occur and on this basis we have concluded that the sub-
criterion ‘legacy environmental impacts’ is not a strong differentiator between the options. 

Employment 

Option 6 (Recover whole length by cut and lift) is the more expensive option to execute and as such would 
support a greater level of employment (approximately 306 man-years). The employment would be split between 
the offshore work and the onshore processing and disposal of the recovered material. The employment would 
not be continuous and none of the roles could be supported full-time by the activities of Option 6. Option 8 
would support approximately 38 man-years of employment, almost all of which would be offshore roles, with the 
exception of quarrying the rock and processing the small amount of material recovered to shore. In comparison 
with the Brent Decommissioning well abandonment programme, with an estimated 3,800 man-years of 
employment, the level of employment supported by Option 6 and Option 8 represent small percentages 
(approximately 8% and 1% respectively). Consequently, we have concluded that the sub-criterion ‘employment’ is 
not a strong differentiator between the options. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety risks 
to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that all the 
safety zones around subsea infrastructure had been removed and as such were a worst case risk assessment. 

Option 6 would completely remove the pipeline and therefore would eliminate the potential long-term risk  
to fishermen. In Option 8, the Anatec study estimated that without the safety zones in place, the total PLL  
for fishermen over the predicted lifetime would be 0.0654 (6.54 x 10 -2). That is, if PL001/N0501 pipelines 
were decommissioned 15 times by partially trenching and rock-dumping the whole length of the pipeline there is 
the potential for one fisherman fatality over the predicted lifetime, as a result of snagging fishing gear on the 
pipeline. If this PLL were compared with the PLL thresholds for E&P projects, this would fall in to the intolerable 
range and would require mitigation but it should be noted the thresholds themselves are annualised PLLs. In order 
to calculate the total PLL for the pipelines, Anatec calculated annual PLLs for the pipelines: for PL001/N0501 this 
value was 1.09 x 10 -4 and therefore falls within the ALARP range. 



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 163 

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline has 
been in place. Although the sub-criterion is a differentiator between Option 6 and Option 8,  
the potential risk to fishermen is considered to be acceptable in both options.Technical Feasibility 

Option 6 was scored as 0.84 on the global scale and Option 8 was scored 0.75. Despite the high number of 
cuts needed to recover this pipeline and the need for de-burial of some of the shallow-trenched sections  
of this pipeline in Option 6, cut and lift of pipeline sections is a relatively common operation in the industry. The 
score for Option 6 was reduced however, because of the age of the pipeline and some concerns over whether 
the concrete coating would have sufficient strength to be recovered without spalling off the steel pipeline. The 
technically feasibility score for Option 8 was reduced because, despite the advances in trenching technology 
since the installation of this pipeline, there are still concerns over the ability to trench  
the pipeline to a depth of 0.6 m of greater in the changeable and difficult soil conditions of the Brent Field. 
These possible complications have already been considered as Option 8 includes rock-dumping if or when the 
trenching operation fails. Either option may require some development of existing technologies and although not 
insurmountable, will add complexity to the execution of either option. As a result, ‘technical feasibility’ does not, 
in our view, act as a strong differentiator between the options. 

12.3.2.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data informing 
those scores, we have concluded that there are no strong drivers that differentiate the two best performing 
options, Option 6 and Option 8. However, as the longest pipeline in the Brent Field, the implications of the 
pipeline to commercial fishermen must be considered. Estimating the long-term safety risk for fishermen is 
complex and uncertain. Several important assumptions had to be accepted, and forecasts made – about fishing 
activity and pipeline longevity – going hundreds of years into the future (Section 11.4.2). Overwhelmingly, these 
assumptions have been conservative, and we believe that their individual and combined effects have been to 
over-estimate the likelihood that fishing gear will snag on degrading pipelines on the seabed, and that 
snaggings will lead to accidents and that accidents will lead to fatalities. The risks to fishermen, however, are 
less amenable to mitigation than those to project personnel. They are not under the control of the project, and 
would be reduced mainly by the application of good navigation practice and seamanship, by the use of present 
and future aids to navigation, and by the use and maintenance of systems such as FishSAFE. Despite the fact that 
there have been no incidents involving this pipeline during its lifetime, we would prefer to take steps to reduce 
even a theoretical risk to third-parties and by trenching and rock-dumping the pipeline we would reduce the 
currently associated with the pipelines. Although the risks could be completely eliminated by removing the 
pipeline by, for example cut and lift, this would incur an increase in cost of £67 million which is a 
disproportionate expenditure to reduce a theoretical risk. 

12.3.2.7 Recommended Option for PL001/N0501 

There have been no incidents involving this pipeline in its current configuration but we have limited influence on 
the future activities in the vicinity of the pipeline. However, the cost of completely removing this pipeline is 
substantial. We therefore intend to complete extensive operations to reduce the theoretical future risk to 
fishermen, by trenching and rock-dumping the shallow-trenched sections of this pipeline. We remain responsible 
for any section pipeline which remains in situ and we will ensure that any section of any pipeline which remains 
above the mean seabed level is marked on navigational charts and is registered in the FishSAFE database used 
by commercial fishing vessels. The recommended decommissioning option for PL001/N0501 is Option 8 
Partial trench and backfill with isolated rock-dump. 
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12.3.3 PL002B/N020122 

12.3.3.1 Overview 

Diameter Length Service Location Type Status 

36 inch 1.25 km Gas export BA to VASP Rigid Exposed on seabed with 
occasional mattresses; short length 
of rock-dump at Brent Alpha end 

12.3.3.2 Introduction 

This section presents the results of the CA for PL002B/N0201 which runs between the Brent Alpha platform and 
the VASP structure. The VASP will be removed from the seabed during decommissioning of the Brent Field 
(Section 13.5.5). 

12.3.3.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 30. The data were 
then transformed onto the global scales and weighted according to the ‘standard weighting’ described in 
Section 8.4.3. The weighted scores are shown in Table 31.  

 

22 It should be noted that the CA for this pipeline was conducted before the BBY project was carried out; there 
has been no change to the options under consideration for this pipeline as a result of the BBY activities. 
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Table 30 Raw Data in each Sub-criterion for PL002B/N0201. 

Sub-criterion Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project 
personnel (PLL) 

0.0005 0.0003 0.0010 0.0007 0.0016 0.0032 

Safety risk to other users of the sea 
(PLL) 

0.0790 0.0931 0.0002 0.0004 0.0000 0.0000 

Safety risk to onshore project 
personnel (PLL) 

0.0000 0.0000 0.0000 0.0000 0.0001 0.0001 

Operational environmental impacts 
(score) 

0.99 0.98 0.91 0.85 0.91 0.95 

Legacy environmental impacts 
(score) 

0.95 0.95 1.00 0.90 1.00 1.00 

Energy use (GJ) 23,272 20,943 25,963 24,715 23,228 26,624 

Emissions (Te CO2) 1,899 1,727 2,073 1,935 1,563 1,843 

Technical feasibility (score) 0.92 1.00 0.80 1.00 0.84 0.35 

Effects on commercial fisheries (£) 0 0 228,928 183,142 228,928 228,928 

Employment (man-years) 5.6 4.0 8.7 7.4 20.2 31.2 

Impact on communities (score) 1.00 1.00 1.00 1.00 0.95 0.95 

Cost (£ million) 1.40 1.01 2.18 1.85 5.07 7.83 

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

Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Table 31 Transformed and Weighted Sub-criteria Scores of the Options for PL002B/N0201. 

Sub-criterion Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project 
personnel  

6.66 6.66 6.64 6.65 6.63 6.59 

Safety risk to other users of the sea  4.67 4.32 6.66 6.66 6.67 6.67 

Safety risk to onshore project 
personnel  

6.67 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts  4.95 4.90 4.55 4.25 4.55 4.75 

Legacy environmental impacts  4.75 4.75 5.00 4.50 5.00 5.00 

Energy use  4.93 4.94 4.93 4.93 4.93 4.92 

Emissions  4.94 4.94 4.93 4.94 4.95 4.94 

Technical feasibility  18.40 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 0.00 0.00 0.66 0.53 0.66 0.66 

Employment 0.02 0.01 0.03 0.02 0.06 0.10 

Impact on communities 6.67 6.67 6.67 6.67 6.34 6.34 

Cost 19.95 19.96 19.92 19.93 19.81 19.71 

Total weighted score 82.61 83.83 82.66 85.75 83.07 73.34 

 
Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL002B/N0201 is Option 5 (Rock-dump 
whole length). The total weighted score for this option is 85.75. The next best performing option is Option 3 
(Leave tied-in at platform, remote end rock-dumped) with a total weighted score of 83.83. Figure 97 illustrates 
the total weighted scores and the contributions of the sub-criteria and Figure 98 shows the contributions of the 
BEIS 5 main criteria. 
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Figure 97 The Total Weighted Scores of the Options for PL002B/N0201 and the Contributions  
of the Sub-criteria. 
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Figure 98 The Total Weighted Scores of the Options for PL002B/N0201 and the Contributions of the BEIS 
5 Main Criteria. 

 

 

12.3.3.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for 
influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 32 presents the results of the sensitivity analysis showing the total weighted scores of each option in each 
weighting scenario. Figure 99 illustrates the results of this sensitivity analysis in terms of the BEIS 5 main criteria. 

Option 5 (Rock-dump whole length) is consistently ranked first in all the weighting scenarios. Option 3  
(Leave tied-in at platform; remote end rock-dumped) is usually ranked second, except in Scenario 2, ‘weighted to 
Safety’ where Option 6 (Recover whole length by cut and lift) is ranked second because in this option, the safety 
risk to other users is emphasised, resulting in Option 6 attaining a higher total weighted score than Option 3. The 
ranks of the other options are affected by the different weighing scenarios because the difference in the total 
weighting scores is never particularly great. Of the scenarios in which Option 5 and Option 3 are ranked first 
and second, the largest difference between them occurs in Scenario 5, ‘weighted to Societal’ and is only 2.11 
(the total weighted score for Option 5 is 3% greater than that for Option 3). The smallest difference between the 
two options occurs in Scenario 3, ‘weighted to Environmental’ (0.29; the total weighted score for Option 5 is 
less than 1% greater than Option 3). 

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline.  
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Table 32 Total Weighted Scores and Ranking of the Options for PL002B/N0201  
under Different Weighting Scenarios. 

Weighting Scenario Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

82.61 83.83 82.66 85.75 83.07 73.34 

5 2 4 1 3 6 

2. Weighted to Safety 
Rank 

84.43 84.90 86.94 89.26 87.22 79.88 

5 4 3 1 2 6 

3. Weighted to Environmental 
Rank 

86.41 87.28 86.25 87.57 86.58 79.51 

4 2 5 1 3 6 

4. Weighted to Technical 
Rank 

84.95 87.86 81.99 89.30 83.29 63.75 

3 2 5 1 4 6 

5. Weighted to Societal 
Rank 

70.30 71.21 71.17 73.32 71.11 63.85 

5 2 3 1 4 6 

6. Standard Weighting without 
Economic 

Rank 

62.66 63.87 62.74 65.82 63.26 53.63 

5 2 4 1 3 6 

 
Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 99 Results of the Sensitivity Analysis of the Options for PL002B/N0201. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.3.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the cause of the difference in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is always ranked first though it never scores 
significantly higher than Option 3 (Leave tied-in at platform; remote end rock-dumped) or significantly higher 
than most of the other options under consideration. As described in Section 12.3.1, the determination of the 
recommended option has been based on the comparison between the best full removal option and the best 
performing option based on the CA data, following the removal of Option 3. For PL002B/N0201, the 
comparison is between Option 6 (Recover whole length by cut and lift) and Option 5 (Rock-dump whole 
length). The differences between these options are illustrated in Figure 100. The positive differences of 
Option 5 over Option 6 are shown in green and the negative differences of Option 5 against Option 6 are 
shown in red. 

Figure 100 PL002B/N0201 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 5 is preferable to Option 6 in four sub-criteria: technical feasibility, impact on communities, cost and 
safety risk to offshore project personnel. In the calculation of the differences in the total weighted score to 
create Figure 100, no differences were calculated between the options in the safety risk to onshore project 
personnel and energy use sub-criteria, hence no bars appear in the difference chart. Option 6 is preferable 
to Option 5 in the remaining six sub-criteria: safety risk to other users of the sea, gaseous emissions, 
employment, effects on commercial fisheries, operational and legacy environmental impacts though it should 
be noted that some of the differences are so small the bars do not appear in Figure 100. 

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 100 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL002B/N0201. 
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Technical Feasibility 

Option 5 was assessed to be one of the most feasible options within the BDP and accordingly was scored 
as 1.00. Rock-dumping is a routine operation in the industry and there are no concerns with our ability to 
successfully deposit the rock to the required depth of cover over the top of the pipeline, even when larger 
volumes of rock are required. Option 6, though still assessed to be more feasible than some other options 
considered within the BDP, was accorded the lower score of 0.84; cut and lift of pipeline sections is also  
a routine operation but such operations are usually conducted on shorter lengths of pipeline. In addition, 
there are some concerns over our ability to successfully recover a pipeline of this length, age and diameter, 
particularly without the concrete coating spalling from the steel pipeline. However, any difficulties in the cut 
and lift operations are more likely to result in an increase in the duration of the operations and hence cost.  
As such, this sub-criterion is not considered to act as a significant driver between the options. 

Impact on Communities 

In Option 5 a very small amount of material (approximately 170 tonnes of steel and concrete) would be 
returned to shore. Such a small amount of material is not expected to have any onshore impacts. Option 6 
would return the entire pipeline inventory – more than six times as much material as Option 5 (approximately 
1,135 tonnes of steel and concrete), which slightly reduced the score for this option to 0.95. This is still a 
high score on the global scale as this is a relatively small amount of material, particularly when compared 
with the amounts of material returned to shore from other scopes of work in the project. With such a small 
difference in the score of both options and the small total amounts of material returned to shore in each 
option, we have concluded that ‘impact on communities’ is not a strong differentiator between Option 5 and 
Option 6. (Note impacts from quarrying of rock were excluded from the scoring of the options). 

Cost 

The costs for the options for PL002B/N0201 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £1.85 million, Option 5 (Rock-dump whole length) represents 
approximately 36% of the cost of Option 6 (Recover whole length by cut and lift) (£5.07 million). Option 5 
has a relatively low cost and so attained the highest score on the global scale (1.00). The score was slightly 
reduced for Option 6 (0.99) which represents an almost three-fold increase in cost from Option 5.  
In absolute cost, Option 6 would cost more than £3 million more than Option 5 to complete. ‘Cost’ is 
therefore not considered to be a strong differentiator between the two options. 

Safety Risk to Project Personnel 

Option 5 has the lowest combined safety risk for project personnel of the two options (a PLL of 0.0007) 
whereas Option 6 has a combined project personnel PLL of 0.0017. Option 6 would have to be completed 
more than 580 times and Option 5 approximately 1,428 times before there might be one fatality among the 
project personnel. The proportion of risk due to onshore activities is very small in both options. 

When compared with the PLL thresholds used in the first step of evaluating E&P projects (1 x 10 -3), the total 
PLL for Option 5 falls within the ALARP range (0.7 x 10 -3 respectively) so this option would not require 
mitigation prior to execution. Option 6 however, slightly exceeds this threshold (1.7 x 10 -3) and we would 
want to examine this option in greater detail before executing the option. 

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6. 
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Energy Use 

Different vessels would be required to execute the two options and where energy penalties are applied to 
Option 5 because of recyclable material being left in field, Option 6 benefits from the recycling of this 
material, which is less energy intensive than new manufacture. Option 6 therefore uses slightly less energy 
(23,228 GJ) than Option 5 (24,715 GJ); that is, Option 6 requires 94% of the energy required to execute 
Option 5. On the basis of these estimates, energy use does not act as a differentiator between the two 
options. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case risk 
assessment. 

In Option 6, the pipeline would be removed and any risk to fishermen would be eliminated. The Anatec 
study estimated that without the safety zones being in place, the total PLL for fishermen in Option 5 would be 
0.0004 over the predicted lifetime of the pipeline . This PLL means that if 2,500 PL002B/N0201 pipelines 
were decommissioned by rock-dumping the whole length there might be one fisherman fatality, as a result of 
snagging fishing gear on the pipeline. Anatec also calculated the annual PLL for this pipeline to be 
6.72 x 10 -7, which when compared to the annualised PLL threshold for E&P projects (1 x 10 -3), is well within 
the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the potential 
risk to fishermen is considered to be acceptable in both options. 

Emissions 

The same pattern as that in energy use is seen in the generation of gaseous emissions: due to the recycling of 
the material in Option 6, this option generates fewer gaseous emissions (1,563 CO2 tonnes) than Option 5 
(1,935 CO2 tonnes). Option 6 would therefore generate approximately 81% of the emissions of Option 5.  

The total CO2 emissions from all four Brent platforms in 2011 were 396,000 tonnes, approximately 200 
times higher than estimated total CO2 emissions of Option 5 or approximately 250 times higher than those 
of Option 6; they are considered to represent a small proportion of the operating emissions (less than 1%). 
The calculated emissions from each option are also low (less than 1%) when compared with the total CO2 

emissions from all UKCS oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 [17] 
as 14.22 million tonnes in 2011 and are very low when compared with the UK commitment under the 
Climate Change Act [18] which implies an average annual reduction of 47.6 million tonnes CO2, each 
year from 2013-2017. Given the small amounts of emissions associated with Option 5 and Option 6 we 
have concluded that ‘energy use’ and ‘emissions’ are not strong differentiators between the options. 

Employment 

Option 6 (Recover whole length by cut and lift) is more expensive than Option 5 (Rock-dump whole length) 
and as such the level of employment supported by Option 6 (approximately 20 man-years) is also greater 
than that supported by Option 5 (7 man-years). Most of the expenditure is associated with vessel costs and 
therefore the employment would mostly be of offshore vessel-based roles. The employment supported by 
either option would not be continuous and none of the roles could be supported full-time. In comparison with 
the Brent Decommissioning well abandonment programme, with an estimated 3,800 man-years of 
employment, the level of employment supported by Option 5 and Option 6 represent small percentages  
(less than 1%). Consequently, we have concluded that the sub-criterion ‘employment’ is not a strong 
differentiator between the options. 
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Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), ), compared with the current situation and multiplied 
by the predicted lifetime of the pipeline (based on information in [12]). Option 6 would remove any 
impediment to fishing activities, resulting in a net monetary benefit of £228,928 over the predicted lifetime 
of the pipelines. In Option 5, the whole pipeline would be covered with over-trawlable rock-dump allowing 
fishing activities to resume and resulting in a net monetary benefit of £183,142 over the predicted lifetime of 
the pipeline. In terms of annual benefit, these are negligible amounts (approximately £382 and £305 
respectively) and we have therefore concluded that the sub-criterion ‘effect on commercial fisheries’ is not a 
strong differentiator between the options. 

Operational Environmental Impacts 

Option 6 would result in the minor disturbance of seabed sediments, as the pipeline is cut into sections and 
recovered. This disturbance is expected to be of short and limited nature resulting in the rapid recovery of the 
seabed and benthic fauna hence Option 6 was scored highly on the global scale (0.91). Option 5 would 
require approximately 22,000 tonnes of rock to be deposited on the seabed, which would disturb the 
seabed to a greater degree than Option 6, resulting in the lower score of 0.85. This is the lowest score in 
this sub-criterion of all the options considered for this pipeline. However, the absolute impact of Option 5 is 
not expected to result in a significant environmental impact nor is the difference between this option and 
Option 6 very great. We have therefore concluded that this sub-criterion does not strongly differentiate 
between the two options. 

Legacy Environmental Impacts 

The full removal of the pipeline in Option 6 will completely eliminate the legacy environmental impacts which 
might occur as the pipeline degrades and disintegrates. Option 6 was therefore accorded the highest score 
on the global scale (1.00). In Option 5, the pipeline and any disintegration products and hence 
environmental impacts would be limited by the rock-dump. The addition of the rock in Option 5 would 
potentially cause environmental impacts in the form of permanently changing the habitat type and therefore 
the type of species in the area. However, the seabed in the Brent Field is known to have areas of boulders 
so this impact was not assessed by DNV GL to be a significant impact. The score for Option 5 has been 
reduced to (0.90) on the global scale because of the amount of rock used in this option. Overall, no 
significant environmental impacts are expected to occur and on this basis we have concluded that the  
sub-criterion ‘legacy environmental impacts’ is not a strong differentiator between the options. 

12.3.3.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the best 
performing full removal option, Option 6 and the best performing option according to the CA data, 
Option 5. However, the supporting data do show differences, particularly in the safety risk to other users of 
the sea (fishermen) sub-criterion, though the risk to fishermen in Option 5 is low, and in the cost sub-criterion. 

Estimating the long-term safety risk for fishermen is complex and uncertain. Several important assumptions had 
to be accepted, and forecasts made – about fishing activity and pipeline longevity – going hundreds of 
years into the future (Section 11.4.2). In addition, the risk assessment PLLs used in the CA assumed that the 
500 m safety zone around the Brent Alpha platform would no longer be in place when in reality, if 
derogation from the OSPAR 98/3 Decision for the Brent Alpha jacket footings is granted, a 500 m safety 
zone will be applied for from the HSE (though not patrolled by a standby vessel). Overwhelmingly, the 
assumptions used in the calculations of risk have been conservative, and we believe that their individual and 
combined effects have been to over-estimate the likelihood that fishing gear will snag on degrading pipelines 
on the seabed, and that snaggings will lead to accidents and that accidents will lead to fatalities. The risks 
to fishermen are less amenable to mitigation than those to project personnel. They are not under the control 
of the project, and would be reduced mainly by the application of good navigation practice and 
seamanship, by the use of present and future aids to navigation, and by the use and maintenance of systems 
such as FishSAFE.  
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In order to eliminate the safety risk to other users of the sea completely, Option 6 would cost approximately 
£3 million more than the cost of Option 5. Cost can be considered as a driver, when the other sub-criteria 
do not show significant differences. The SFF representatives expressed a preference for the seabed surface to 
be clear of obstructions and this, combined with the increased cost for the full removal option, prompted the 
PLT to investigate whether a more cost efficient compromise between reducing the legacy safety risk and 
project expenditure could be achieved. To this end, the data for Option 4 (Trench and backfill whole length) 
was re-examined. This option performed nearly as well as both Option 5 and Option 6 in several of the sub-
criteria. 

In Option 4, the safety risk would not be completely eliminated as in Option 6, but the total PLL over the  
predicted lifetime of the pipeline was 0.0002, half that of Option 5 (Table 30). This is again a worst case 
risk assessment, as the PLL calculations used in the CA did not include the effect of the safety zones remaining 
in place, which would reduce the safety risk further. We remain responsible for any section pipeline which 
remains in situ and we will ensure that any section of any pipeline which remains above the mean seabed 
level is marked on navigational charts and is registered in the FishSAFE database used by commercial fishing 
vessels.  

The PLL for project personnel in Option 4, though higher than that in Option 5 is lower than that in Option 6 
(0.0010), which means if Option 4 were executed 1,000 times there may be one project personnel fatality. 
The trenching operations in Option 4 were assessed to have a similar level of disturbance to the seabed as 
those in Option 6 (0.91), lower than the impact of Option 5. From this level of impact, the seabed would be 
expected to recover and would minimise the legacy environmental effects of the degrading pipeline, but 
without altering the seabed habitat as in Option 5. Option 4 is therefore also scored as 1.00 on the global 
scale as is Option 6, though the difference between the absence of the impact in Option 6 and a negligible 
impact occurring must be acknowledged. Option 4 would use more energy than either Option 5 or Option 6 
due to the requirements of the operation and because little of the pipeline (only the tie-in spools) would be 
recovered for recycling, requiring the new manufacture of recyclable material left in the field. Option 4 would 
also result in a greater volume of gaseous emissions being generated than either Option 5 or Option 6; 
however the differences in both energy use and gaseous emissions are marginal (Table 30). Trenching of the 
pipeline in Option 4 is considered to be slightly more difficult than Option 6 because of the changeable and 
difficult seabed conditions of the Brent Field. However, the difference in the scores in this sub-criterion 
between Option 4 and Option 6 is not very large and Option 4 still scores relatively highly on the global 
scale. 

12.3.3.7 Recommended Option for PL002B/N0201 

Option 4 (Trench and backfill whole length) presents what we believe to be a balanced recommendation in 
which the concerns of our stakeholders can be addressed at the same time without a significant increase in 
the safety risk to our project personnel and a reduced operational and legacy environmental impact 
compared with Option 5 (Rock-dump whole length). Compared with the full removal of the pipeline, 
trenching the pipeline would have similar environmental impacts and although the risk to other users of the 
sea would not be eliminated, they would be further reduced. The cost of Option 4 is also lower than the cost 
of Option 6 (Recover whole length by cut and lift) and would only cost approximately £330,000 more than 
Option 5 to complete. We have therefore concluded the recommended decommissioning option for 
PL002B/N0201 is Option 4 Trench and backfill whole length. 

It should be noted that the section of PL002B which was cut out and wet-stored (PL4664) is too short to 
trench and therefore will be recovered along with the VASP structure and/or any subsea debris around the 
platform and pipeline routes. 
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12.3.4 PL017A-D/N060123 

12.3.4.1 Overview 

Diameter Length Service Location Type Status 

16 inch 0.4 km Gas export BA to BA SSIV Rigid Exposed on seabed with three 
mattressed pipeline crossings and 
short section of natural burial. 
SSIV end rock-dumped 

12.3.4.2 Introduction 

This section presents the results of the CA for PL017A-D/N0601 which runs between the Brent Alpha 
platform and the SSIV structure. The SSIV will be removed from the seabed during decommissioning of the 
Brent Field. This is the shortest Quantitative pipeline in the Brent Field and as such, two of the options (Option 
4 and Option 7) do not apply to this pipeline. 

12.3.4.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 33. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 34. 

Table 33 Raw Data in each Sub-criterion for PL017A-D/N0601. 

Sub-criterion Option 2 Option 3 Option 5 Option 6 

Safety risk to offshore project personnel (PLL) 0.0002 0.0002 0.0003 0.0006 

Safety risk to other users of the sea (PLL) 0.0173 0.0174 0.0001 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0000 0.0000 

Operational environmental impacts (score) 0.99 0.99 0.95 0.98 

Legacy environmental impacts (score) 0.95 0.95 0.92 1.00 

Energy use (GJ) 5,458 5,509 5,369 5,481 

Emissions (Te CO2) 408 411 384 389 

Technical feasibility (score) 0.90 1.00 1.00 0.80 

Effects on commercial fisheries (£) 0 0 20,662 26,828 

Employment (man-years) 3.3 2.8 3.9 6.0 

Impact on communities (score) 1.00 1.00 1.00 0.99 

Cost (£ million) 0.83 0.70 0.97 1.51 

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

Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

 

  

 

23 It should be noted that the CA for this pipeline was conducted before the BBY project was carried out and 
the pipeline was cut into multiple sections. There has been no change to the options under consideration for 
this pipeline as a result of the BBY activities. 
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Table 34 Transformed and Weighted Sub-criteria Scores of the Options for PL017A-D/N0601. 

Sub-criterion Option 2 Option 3 Option 5 Option 6 

Safety risk to offshore project personnel  6.66 6.66 6.66 6.66 

Safety risk to other users of the sea  6.23 6.23 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 6.67 

Operational environmental impacts  4.95 4.95 4.75 4.90 

Legacy environmental impacts  4.75 4.75 4.60 5.00 

Energy use  4.98 4.98 4.98 4.98 

Emissions  4.99 4.99 4.99 4.99 

Technical feasibility  18.00 20.00 20.00 16.00 

Effects on commercial fisheries 0.00 0.00 0.06 0.08 

Employment 0.01 0.01 0.01 0.02 

Impact on communities 6.67 6.67 6.67 6.60 

Cost 19.97 19.97 19.96 19.94 

Total weighted score 83.89 85.89 86.03 82.51 

 
Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL017A-D/N0601 is Option 5 (Rock-
dump whole length). The total weighted score for this option is 86.03. The next best performing option is 
Option 3 (Leave tied-in at platform, remote end rock-dumped) with a total weighted score of 85.89. 
Figure 101 illustrates the total weighted scores and the contributions of the sub-criteria and Figure 102 shows 
the contributions of the BEIS 5 main criteria. 
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Figure 101 The Total Weighted Scores of the Options for PL017A-D/N0601 and the Contributions  
of the Sub-criteria. 

 

 

Figure 102 The Total Weighted Scores of the Options for PL017A-D/N0601 and the Contributions  
of the BEIS 5 Main Criteria. 
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12.3.4.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 35 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 103 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is consistently ranked first in all the weighting scenarios, with the 
exception of Scenario 3, ‘weighted to Environmental’, primarily because the weighting in this scenario 
emphasises the lower score in the legacy environmental impact (because of the additional rock) in this 
option. Option 3 (Leave tied-in at platform; remote end rock-dumped) is usually ranked second, again with 
the exception of Scenario 3; the use of less rock in Option 3 than in Option 5 results in Option 3 performing 
slightly better than Option 5 so Option 3 is ranked first. 

The ranks of the other options are not affected by the different weighing scenarios. Of the scenarios in which 
Option 3 and Option 5 are ranked first and second, the largest difference between them occurs in 
Scenario 2, ‘weighted to Safety’ and is only 0.65. The smallest difference between the two options occurs in 
Scenario 4, ‘weighted to Technical’ (0.10). These differences mean that the total weighted score for 
Option 5 is less than 1% greater than that of Option 3. 

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline.  

Table 35 Total Weighted Scores and Ranking of the Options for PL017A-D/N0601 under Different 
Weighting Scenarios. 

Weighting Scenario Option 2 Option 3 Option 5 Option 6 

1. Standard Weighting 
Rank 

83.89 85.89 86.03 82.51 

3 2 1 4 

2. Weighted to Safety 
Rank 

87.34 88.84 89.49 86.84 

3 2 1 4 

3. Weighted to Environmental 
Rank 

87.50 89.00 88.66 86.71 

3 1 2 4 

4. Weighted to Technical 
Rank 

85.41 89.41 89.51 81.87 

3 2 1 4 

5. Weighted to Societal 
Rank 

71.25 72.75 72.93 70.24 

3 2 1 4 

6. Standard Weighting without Economic 
Rank 

63.92 65.91 66.06 62.57 

3 2 1 4 

 
Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 
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Figure 103 Results of the Sensitivity Analysis of the Options for PL017A-D/N0601. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.4.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the cause of the difference in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is usually ranked first, though it never 
scores significantly higher than Option 3 (Leave tied-in at platform; remote end rock-dumped) or the other 
options under consideration. As described in Section 12.3.1, the determination of the recommended option 
has been based on the comparison of the best full removal option and the best performing option based on 
the CA data, after elimination of Option 2 and Option 3 from consideration. For PL017A-D/N0601, this is 
the comparison between Option 6 (Recover whole length by cut and lift), the only full removal option 
considered for this pipeline and Option 5 (Rock-dump whole length). The differences between Option 5 and 
Option 6 are illustrated in Figure 104 which shows the positive differences of Option 5 over Option 6 in 
green and the negative differences of Option 5 against Option 5 in red. 

Figure 104 PL017A-D/N0601 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 5 is preferable to Option 6 in four of the twelve sub-criteria: technical feasibility, impacts on 
communities, cost and safety risk to offshore project personnel. In the sub-criteria safety risk to onshore 
personnel, energy use, gaseous emissions and safety risk to other users of the sea, the differences between 
the two options were calculated to be zero, hence no bars appear in Figure 104. Reviewing the raw data in 
these sub-criteria for the two oprions in Table 33 and the supporting reports, it can be seen that Option 5 has 
a lower PLL for onshore project personnel than Option 6 and would also use less energy and generate 
marginally fewer gaseous emissions than Option 6. Option 6 has a lower safety risk to other users of the sea 
than Option 5. It should be noted that some of the differences between theoptions are so small that the bars 
do not appear in the difference chart. Option 6 is also preferable to Option 5 in the final four sub-criteria: 
employment, effects on commcerical fisheries and operational and legacy environmental impacts.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 104 and determine 
the extent to which the differences could assist us in reaching a recommendation for  
PL017A-D/N0601. 
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Technical Feasibility 

Option 5 was assessed to be one of the most feasible options within the BDP and accordingly was scored 
as 1.00. Rock-dumping is a routine operation in the industry and there are no concerns with our ability to 
successfully deposit the rock to the required depth of cover over the top of the pipeline. Option 6, though still 
assessed to be more feasible than some other options considered within the BDP, was accorded the lower 
score of 0.80. In addition, there are some concerns over our ability to successfully recover a pipeline of this 
age and diameter, particularly without the concrete coating spalling from the steel pipeline. However, any 
difficulties in the cut and lift operations are more likely to result in an increase in the duration of the operations 
and hence cost. As such, this sub-criterion is not considered to act as a significant driver between the 
options. 

Impact on Communities 

Option 5 would return a very small amount of material to shore (approximately 29 tonnes of concrete and 
steel). The processing, recycling and/or disposal of such a small amount of material are not expected to 
have any significant onshore impacts. Option 5 was therefore accorded the maximum score on the global 
scale (1.00). Option 6 would return the entire pipeline material inventory (approximately 117 tonnes of steel 
and concrete), four times as much as that in Option 5. This is still a small amount of material, particularly 
when compared with the amounts of material that could be returned to shore from other BDP scopes of work. 
Option 6 was therefore scored as 0.99 on the global scale. With such a small difference between the 
scores of the two options and the small amounts of material returned to shore in the two options, we have 
concluded that ‘impact on communities’ is not a strong differentiator between Option 5 and Option 6.  
(Note impacts from quarrying of rock were excluded from the scoring of the options). 

Cost 

The costs for the options for PL017A-D/N0601 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £0.97 million, Option 5 (Rock-dump whole length) represents 
approximately 64% of the cost of Option 6 (Recover whole length by cut and lift) (£1.51 million). Both 
options have a relatively low cost and so attained the highest possible score on the global scale. ‘Cost’ is 
therefore not a strong differentiator between the two options. 

Safety Risk to Project Personnel 

Option 5 has the lowest combined safety risk for project personnel of the two options (a PLL of 0.0003), 
which is half that of the combined risk of Option 6 (0.0006). Neither of these PLLs is particularly high and 
mean that Option 5 would have to be completed more than 3,330 times and Option 6 more than 1,660 
times before there might be one fatality among the project personnel. The proportion of risk due to onshore 
activities is very small in both options and appears to be zero in Table 33. 

When compared with the PLL thresholds used in the first step of evaluating E&P projects (1 x 10 -3), the total 
PLLs for both Option 5 and Option 6 fall within the ALARP range (0.3 x 10 -3 and 0.6 x 10 -3 respectively) so 
neither option would require mitigation prior to execution. 

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6. 
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Energy Use and Emissions 

Option 5 would require less energy (5,369 GJ) than Option 6 (5,481 GJ), even though the steel in the 
pipeline would be recycled in Option 6 which is less energy intensive than the new manufacture required to 
replace this steel, which is added as a penalty to Option 5. In other words, the benefit of recovering this 
material is out-weighed by the energy expended to recover and process the material in Option 6. The 
amount of energy required for the options is both relatively low and very similar, with Option 5 requiring 
98% of the energy of Option 6.  

A similar pattern is seen in the generation of gaseous emissions: Option 5 (384 CO2 tonnes) would generate 
approximately 99% of the emissions of Option 5 (389 CO2 tonnes). The total CO2 emissions from all four 
Brent platforms in 2011 were 396,000 tonnes, more than 1,000 times higher than the estimated total CO2 
emissions of either option; they are considered to represent an extremely small proportion of the operating 
emissions (less than 1%). The calculated emissions from each option are also extremely low when compared 
with the total CO2 emissions from all UKCS oil and gas platforms, reported in the Oil & Gas UK Environment 
Report 2013 [17] as 14.22 million tonnes in 2011 and are again extremely low when compared with the 
UK commitment under the Climate Change Act [18] which implies an average annual reduction of 
47.6 million tonnes CO2, each year from 2013-2017. Given the small amounts of emissions associated 
with Option 5 and Option 6 we have concluded that ‘energy use’ and ‘emissions’ does not differentiate the 
options. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case risk 
assessment. 

The safety risk to fishermen would be completely removed in Option 6, on removal of the pipeline. The 
Anatec study estimated that without the safety zones being in place, the total PLL for fishermen in Option 5 
(Rock-dump whole length) would be 7.59 x 10 -5 over the predicted lifetime of the pipeline .  
This PLL means that if approximately 13,175 PL017A-D/N0601 pipelines were decommissioned in this way 
there is a risk of one fisherman fatality over the predicted lifetime of the pipeline, as a result of snagging 
fishing gear on the pipeline. Anatec also calculated the annual PLL for this pipeline as less than 0.0001 
(1.27 x 10 -7), which when compared to the annualised PLL threshold for E&P projects (1 x 10 -3), is well  
within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place, primarily because it is within the 500 m safety zone of the Brent Alpha platform. Although 
the sub-criterion is a differentiator between Option 5 and Option 6, the potential risk to fishermen is 
considered to be acceptable in both options. 

Employment 

Option 6 is marginally more expensive than Option 5 and as such the level of employment supported by 
Option 6 (approximately 6 man-years) is also marginally greater than that supported by Option 5 (4 man-
years). Most of the expenditure is associated with vessel costs and therefore the employment would mostly be 
of offshore vessel-based roles. The employment supported by either option would not be continuous and 
none of the roles could be supported full-time. In comparison with the Brent Decommissioning well 
abandonment programme, with an estimated 3,800 man-years of employment, the level of employment 
supported by Option 5 and Option 6 represent a very small percentage (less than 1%). Consequently, we 
have concluded that the sub-criterion ‘employment’ is not a strong differentiator between the options.
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Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]).  

Option 6 would remove any obstruction to commercial fishing, resulting in a net monetary benefit of 
£26,828 over the predicted lifetime of the pipeline . In Option 5, the whole line would be covered in over-
trawlable rock resulting in a net benefit of £20,662. This relates to a small annual benefit of £122 in 
Option 6 and approximately £94 in Option 5. It is important to note that this pipeline, at a length of 400 m 
lies wholly within the 500 m safety zone of Brent Alpha. We have assumed a certain level of benefit to 
fishing in rock-dumping this pipeline but in reality it is unlikely that this ground would actually be fished given 
the proximity to the Brent Alpha structure if derogation from OSPAR Decision 98/3 were granted for the 
Brent Alpha footings. Due to the small annual benefit to fishing and the similarities of the two options, we 
have therefore concluded that the sub-criterion ‘effect on commercial fisheries’ is not a strong differentiator 
between the options. 

Operational Environmental Impacts 

The potential environmental effects of Options 5 and 6 are related to the disturbance of the seabed: in 
Option 6, there would be minor disturbance to the seabed as the pipeline is cut into sections and recovered. 
The impacts are expected to be short in duration and limited in nature and would allow the rapid recovery  
of the seabed and benthic fauna hence Option 6 was scored 0.98 on the global scale. The seabed 
disturbance would be slightly greater as the rock is deposited in Option 5, but this would still not result in a 
significant impact, hence the score of 0.95, though this was the lowest score in this sub-criterion for this 
pipeline. We have therefore concluded that this sub-criterion does not strongly differentiate between the  
two options. 

Legacy Environmental Impacts 

There would be no legacy environmental impacts once the pipeline is removed in Option 6. The 
environmental impacts from the degradation of the pipeline would be limited by the rock in Option 5.  
The new rock may result in a permanent habitat change i.e. attracting new species to the immediate area. 
However, the seabed in the Brent Field is known to have areas of boulders so this impact was not assessed 
by DNV GL to be a significant impact and a score of 0.92 was given to this option. Overall, no significant 
environmental impacts are expected to occur and on this basis we have concluded that the sub-criterion 
‘legacy environmental impacts’ is not a strong differentiator between the options. 

12.3.4.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the best 
performing option, Option 5 and the best full removal option, Option 6. Bearing in mind the preference of 
the SFF representatives and the small cost difference between Option 5 and Option 6 (approximately 
£500,000) we have decided that this pipeline should be completely removed from the seabed.  

12.3.4.7 Recommended Option for PL017A-D/N0601 

As described in the preceding sections, there are no strong drivers to recommend any option other than the 
full removal of this pipeline. Consequently, the recommended decommissioning option for  
PL017A-D/N0601 is Option 6 Recover whole length by cut and lift.  

The BBY project has already cleaned this pipeline and cut it into several sections which have been left wet-
stored on the seabed. It is likely that the shorter sections will not need to be cut into smaller pieces before 
recovery; it is probable that only the length of pipeline still attached to the Brent Alpha platform will need to 
be cut into smaller sections for recovery. 
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12.3.5 PL044/N040524 

12.3.5.1 Overview 

Diameter Length Service Location Type Status 

24 inch 4.2 km Gas export BD to BC Rigid  Exposed on seabed 

12.3.5.2 Introduction 

This section presents the results of the CA for PL044/N0405 which runs between the Brent Charlie and 
Brent Delta platforms.  

12.3.5.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 36. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 37. 

Table 36 Raw Data in each Sub-criterion for PL044/N0405. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel (PLL) 0.0001 0.0010 0.0007 0.0036 0.0057 

Safety risk to other users of the sea (PLL) 0.1400 0.0023 0.0047 0.0000 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0000 0.0002 0.0002 

Operational environmental impacts (score) 1.00 0.85 0.77 0.91 0.92 

Legacy environmental impacts (score) 0.83 1.00 0.65 1.00 1.00 

Energy use (GJ) 32,458 39,767 44,643 41,304 42,248 

Emissions (Te CO2) 2,559 3,083 3,291 2,759 2,889 

Technical feasibility (score) 1.00 0.80 1.00 0.87 0.35 

Effects on commercial fisheries (£) 0 271,191 216,953 271,191 271,191 

Employment (man-years) 0.8 7.6 9.0 39.7 54.4 

Impact on communities (score) 1.00 1.00 1.00 0.92 0.92 

Cost (£ million) 0.21 1.90 2.26 9.96 13.65 

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

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

  

 

24 It should be noted that the CA for this pipeline was conducted before the GEP project was carried out; 
there has been no change to the options under consideration for this pipeline as a result of the GEP activities. 
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Table 37 Transformed and Weighted Sub-criteria Scores of the Options for PL044/N0405. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel  6.67 6.65 6.65 6.58 6.52 

Safety risk to other users of the sea  3.13 6.61 6.55 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts  5.00 4.25 3.85 4.55 4.60 

Legacy environmental impacts  4.15 5.00 3.25 5.00 5.00 

Energy use  4.91 4.89 4.87 4.88 4.88 

Emissions  4.92 4.90 4.90 4.91 4.91 

Technical feasibility  20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 0.00 0.78 0.62 0.78 0.78 

Employment 0.00 0.02 0.03 0.12 0.17 

Impact on communities 6.67 6.67 6.67 6.14 6.14 

Cost 19.99 19.93 19.92 19.63 19.49 

Total weighted score 82.11 82.37 83.98 83.32 72.82 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL044/N0405 is Option 5 (Rock-dump 
whole length). The total weighted score for this option is 83.98. The next best performing option is Option 6 
(Recover whole length by cut and lift) with a total weighted score of 83.32. Figure 105 illustrates the total 
weighted scores and the contributions of the sub-criteria and Figure 106 shows the contributions of the BEIS 
5 main criteria. 
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Figure 105 The Total Weighted Scores of the Options for PL044/N0405 and the Contributions  
of the Sub-criteria. 

 

 
Figure 106 The Total Weighted Scores of the Options for PL044/N0405 and the Contributions  

of the BEIS 5 Main Criteria. 
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12.3.5.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 38 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 107 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is ranked first in five of the six weighting scenarios; in Scenario 3, 
‘weighted to Environmental’ Option 5 is ranked fourth because of the use of rock and the resulting lower 
score in the legacy environmental impacts sub-criterion. Option 6 (Recover whole length by cut and lift) is 
ranked second in four of the six scenarios; in Scenario 3, it replaces Option 5 as the option ranked first and 
in Scenario 4, ‘weighted to Technical’ it is ranked third. 

The ranks of Options 1 and 4 are also affected by the different weighing scenarios but the rank of Option 7 
(Recover whole length by reverse S-lay (single joint)) is always ranked fifth. Of the scenarios in which Options 
5 and Option 6 are ranked first and second (excluding Scenarios 3 and 4), the largest difference between 
them occurs in Scenario 5, ‘weighted to Societal’ and is only 0.84. The smallest difference between the two 
options occurs in Scenario 6, ‘BEIS 5 main criteria without Economic’ (0.36). These differences mean that 
the total weighted score for Option 5 is never more than approximately 1% greater than that of Option 6. 

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline but we have taken the two options which usually have the 
highest total weighted scores into the next stage of assessment (Option 5 and Option 6). 
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Table 38 Total Weighted Scores and Ranking of the Options for PL044/N0405 under Different 
Weighting Scenarios. 

Weighting Scenario Option 1 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

82.11 82.37 83.98 83.32 72.82 

4 3 1 2 5 

2. Weighted to Safety 
Rank 

82.14 86.65 87.79 87.35 79.41 

4 3 1 2 5 

3. Weighted to Environmental 
Rank 

85.29 85.56 84.06 86.66 78.84 

3 2 4 1 5 

4. Weighted to Technical 
Rank 

86.57 81.76 87.97 84.23 63.36 

2 4 1 3 5 

5. Weighted to Societal 
Rank 

69.91 71.10 72.12 71.28 63.46 

4 3 1 2 5 

6. Standard Weighting without Economic 
Rank 

62.12 62.44 64.06 63.70 53.33 

4 3 1 2 5 
 

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

 



 BRENT PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 190 

Figure 107 Results of the Sensitivity Analysis of the Options for PL044/N0405. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.5.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is usually ranked first though it never scores 
significantly higher than Option 6 (Recover whole length by cut and lift) and most of the other options under 
consideration. As described in Section 12.3.1, the determination of the recommended option for PL044/N0405 
has been based on the comparison of the best full removal option, Option 6 (Recover whole length by cut and lift) 
and the CA-recommended option, Option 5 (Rock-dump whole length). The differences between Option 5 and 
Option 6 are illustrated in Figure 108. The positive differences of Option 5 over Option 6 are shown in green and 
the negative differences of Option 5 against Option 6 are shown in red. 

Figure 108 PL044/N0405 Difference Chart Comparing the Weighted Scores for each sub-criterion of  
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift),  
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift)  
Red bars: Option 6 (Recover whole length by cut and lift) is 

better than Option 5 (Rock-dump whole length) 

 

Option 5 (Rock-dump whole length) is preferable to Option 6 (Recover whole length by cut and lift) in five of the 
sub-criteria, technical feasibility, impact on communities, cost and safety risk to onshore and offshore project 
personnel. Option 6 (Recover whole length by cut and lift) is preferable to Option 5 (Rock-dump whole length) in 
the remaining seven sub-criteria: legacy and operational environmental impacts, effects on commercial fisheries, 
safety risk to other users of the sea, employment and gaseous emissions and energy use. It should be noted that 
some of these differences are so small that the bars do not appear in Figure 108.  

It is important to examine these differences to see if the differing performance of the options is related to significant 
and material differences in the raw data in the various sub-criteria. The following sections discuss the 
performances of the options in each of the sub-criteria in turn, as ordered in Figure 108 and determine the extent 
to which the differences could assist us in reaching a recommendation for PL044/N0405. 

Technical Feasibility 

Option 5 was assessed to be one of the most feasible operations considered by the project (hence the score  
of 1.0) and to be more feasible that Option 6 (a score of 0.87). Rock-dumping is a routine operation in the 
industry and there are no concerns with our ability to successfully execute the option. The cutting and lifting of 
pipeline sections required in Option 6 is a relatively common operation in the industry but the score was reduced 
because of the age of the pipeline and some concerns over whether the concrete coating would have sufficient 
strength to be recovered without spalling off the steel pipeline. Option 6 may require some development of 
existing technologies and although not insurmountable, this will add complexity to the execution of the option. Any 
problems encountered with the removal of the pipeline in Option 6 are more likely therefore, to result in extended 
operations and hence overall cost. As a result, ‘technical feasibility’ does not, in our view act as a strong 
differentiator between the options. 
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Impact on Communities 

In Option 5, approximately 68 tonnes of material would be returned to shore and in Option 6, approximately 
2,025 tonnes would be returned to shore. These are relatively small amounts of material and would not be 
expected to have any significant onshore impacts, particularly when compared with the amounts of material 
returned to shore from other scopes of work in the project. Accordingly, both options were scored highly on 
global scale (1.0 for Option 5 and 0.92 for Option 6). With no significant difference in the score of both options 
and the relatively small amounts of material returned to shore in each option, we have concluded that ‘impact on 
communities’ is not a strong differentiator between Option 5 and Option 6. (Note impacts from quarrying of rock 
were excluded from the scoring of the options). 

Cost 

The costs for the options for PL044/N0405 were compiled using internal Shell expertise and some information 
provided by industry contractors; however, these costs are only indicative because a formal tendering exercise 
has not yet been completed. 

With an estimated cost of approximately £2.26 million, Option 5 (Rock-dump whole length) represents 
approximately 23% of the cost of Option 6 (Recover whole length by cut and lift) (£9.96 million). Option 6 
represents a four-fold increase in the expenditure of Option 5. In absolute terms, ‘cost’ should be considered 
further in this assessment. 

Safety Risk to Project Personnel 

Option 5 has the lowest combined safety risk for project personnel of the two options (a PLL of 0.0007), whereas 
Option 6 has a combined project personnel PLL of 0.0038. The majority of the risk in both options is attributable 
to offshore project personnel. This means that Option 5 would have to be repeated more than1,420 times and 
Option 6 more than 260 times before there might be one fatality among the project personnel.  

When compared with the PLL thresholds used in the first step of evaluating E&P projects (an annual PLL of1 x 10 -3), 
the total PLLs for Option 5 falls within the ALARP range (0.7 x 10 -3). Option 6 is three times higher (3.0 x 10 -3) 
than the threshold and would require some degree of mitigation prior to execution to confirm it was ALARP.  

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 both options could be executed safely and therefore that ‘safety risk to project personnel’ does not 
act as a driver between Option 5 and Option 6. 

Energy Use and Emissions 

Option 5 (Rock-dump whole length) would use more energy (44,643 GJ) than Option 6 (41,304 GJ), as a result 
of the vessels used and the penalty for not recycling the steel contained within the pipeline. Even though the steel 
would be recycled in Option 6, this option would still require 93% of the energy required for Option 5.  

Option 5 would also generate more gaseous emissions (3,291 CO2 tonnes) than Option 6 (2,759 CO2 tonnes); 
Option 6 would generate approximately 84% of the gaseous emissions of Option 5. The total CO2 emissions from 
all four Brent platforms in 2011 were 396,000 tonnes, approximately 120 times higher than estimated total CO2 
emissions of Option 5 or approximately 144 times higher than those of Option 6; they are considered to 
represent a small proportion of the operating emissions (less than 1%). The calculated emissions from each option 
are also very low when compared with the total CO2 emissions from all UKCS oil and gas platforms, reported in 
the Oil & Gas UK Environment Report 2013 [17] as 14.22 million tonnes in 2011 and when compared with the 
UK commitment under the Climate Change Act [18] which implies an average annual reduction of 47.6 million 
tonnes CO2, each year from 2013-2017. Given the small amounts of emissions associated with Option 5 and 
Option 6 we have concluded that ‘energy use’ and ‘emissions’ are not strong differentiators between the options. 
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Employment 

Option 6 is more expensive than Option 5 and therefore supports a higher level of employment than Option 5 
(40 man-years as opposed to 9 man-years). The employment supported in Option 5 would only be in offshore 
roles during the rock-dumping operations; the employment in Option 6 would be split between onshore (recycling 
of the material) and offshore (cut and lift operations). In absolute terms, the level in employment is not significant – 
the employment would not be continuous and would not support roles full-time in comparison with the Brent 
Decommissioning well abandonment programme, with an estimated 3,800 man-years of employment, the level of 
employment supported by Option 5 and Option 6 represent small percentages (less than 1% and approximately 
1% respectively). Consequently, we have concluded that the sub-criterion ‘employment’ is not a strong 
differentiator between the options. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might trawl 
over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety risks to 
fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that all the safety 
zones around subsea infrastructure had been removed and as such were a worst case assessment. In Option 6, 
the pipeline would be removed and any risk to the fishermen would be eliminated. The total PLL for fishermen in 
Option 5 was calculated to be 0.0047, which means that if PL044/N0405 pipelines were to be 
decommissioned by covering in rock-dump 212 times, there might be one fisherman fatality over the predicted 
lifetime of the pipeline. Anatec also calculated the annual PLL for this pipeline in Option 5 as 7.78 x 10 -6, which 
when compared to the annualised PLL threshold for E&P projects (1 x 10 -3), is well within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline has 
been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the potential risk to 
fishermen is considered to be acceptable in Option 5. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning option 
for the pipeline (based on information in [15]), compared with the current situation and multiplied by the predicted 
lifetime of the pipeline (based on information in [12]). In both Option 5 and Option 6, there would be a net 
benefit to commercial fisheries compared with the current situation (£216,953 and £271,191) over the predicted 
lifetime of the pipeline . Per annum this represents a very small increase (£986 and £1,232 respectively) so in 
absolute terms of benefit to commercial fishermen and in relative terms between the options, this is a small benefit. 
This sub-criterion is therefore not considered to be a strong differentiator between Option 5 and Option 6. 

Operational Environmental Impacts 

The potential environmental effects of Option 5 and Option 6 are primarily related to disturbance of the seabed; 
in Option 6, there would be some degree of seabed disturbance when the pipeline is cut into sections. However, 
any disturbed sediment would resettle and it is expected that local communities of fauna would recolonize the 
area, hence Option 6 was scored relatively highly on the scale (0.91). In Option 5, the deposition of the rock 
would probably result in a larger area of disturbance in order to create the over-trawlable profile of the deposited 
rock and so this option was scored the lowest of all the options under consideration for this pipeline in this  
sub-criterion (0.77). This sub-criterion therefore does differentiate the two options but given the difference 
highlighted in Figure 108, it is not a strong driver between Option 5 and Option 6. 
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Legacy Environmental Impacts 

The full removal of the pipeline in Option 6 will completely eliminate the legacy environmental impacts which 
might occur as the pipeline degrades and disintegrates. It was therefore accorded the highest score on the global 
scale (1.00). In Option 5, the pipeline and any disintegration products and hence environment impacts, including 
seabed litter, would be contained within the rock-dump and the effects would therefore be limited. The addition of 
the rock in Option 5 would have the potential to cause environmental changes in the form of habitat type and the 
type of species colonising the rock. Although the Brent seabed is already littered with rocks and boulders in 
various places, a relatively large volume of rock (71,400 tonnes) would be needed to cover the pipeline and as 
such Option 5 was accorded a score of 0.65 on the global scale. This sub-criterion therefore does differentiate 
the two options but given the difference highlighted in Figure 108, it is not a strong driver between Option 5 and 
Option 6. 

12.3.5.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data informing 
those scores, we have concluded that there are no strong drivers that differentiate the two best performing options, 
Option 5 and Option 6. However, the supporting data do show differences, particularly in the cost and safety risk  
to other users of the sea (fishermen) sub-criteria, though the risk to fishermen in both options is either low or 
eliminated.  

Estimating the long-term safety risk for fishermen is complex and uncertain. In addition, the risk assessment PLLs 
used in the CA assumed that the 500 m safety zones around the Brent Charlie and Brent Delta platforms would  
no longer be in place when in reality, if derogation from the OSPAR 98/3 Decision for the Brent GBSs is 
granted, a 500 m safety zone will be applied for from the HSE at each end of the pipeline (though not patrolled 
by a standby vessel). Overwhelmingly, the assumptions used in the calculations of risk have been conservative 
(Section 11.4.2), and we believe that their individual and combined effects have been to over-estimate the 
likelihood that fishing gear will snag on degrading pipelines on the seabed, and that snaggings will lead to 
accidents and that accidents will lead to fatalities. However, the risks to fishermen are less amenable to mitigation 
than those to project personnel. They are not under the control of the project and would be reduced mainly by the 
application of good navigation practice and seamanship, by the use of present and future aids to navigation and 
by the use and maintenance of systems such as FishSAFE.  

Option 6 would completely eliminate any future safety risk to fishermen; however, this would require an 
expenditure of almost £10 million – an increase of more than £7 million from Option 5. When the performance in 
all other sub-criteria shows no significant differences, cost can be considered to be a driver; however, mindful of 
the views expressed by the SFF during informal discussions we wished to investigate if a more cost efficient 
compromise between reducing safety risk to other users (fishermen) and project expenditure could be achieved. To 
this end, the data for Option 4 (Trench and backfill whole length) was re-examined as it would result in half the 
potential safety risk to fishermen. 

The reduction of the safety risk to fishermen from a PLL of 0.0047 in Option 5 to a PLL of 0.0023 in Option 4 
over the predicted life of the pipeline (Table 36) would be accompanied by a slight increase in the safety risk to 
project personnel from 0.0007 (Option 5) to 0.0010 (Option 4); however this is not a significant increase and 
we are confident that the risk in Option 4 could be demonstrated to be ALARP. Trenching and backfilling the 
pipeline has an increased operational environmental impact when compared to Option 6, as greater disturbance 
of the seabed sediment would occur, but less of an operational impact compared with Option 5. Once 
operations are complete, the pipeline would be entirely buried and would minimise the legacy impacts of the 
degrading pipeline similar to Option 5, but without the potential for altering the seabed habitat by the use of a 
large volume of additional rock. Option 4 therefore performs better than Option 5 in the legacy environmental 
impact sub-criterion and is scored on a par with Option 6 on the global scale, achieving the highest possible 
score (1.0) though there is a difference between a negligible impact in Option 4 and the absence of an impact 
(Option 6).  
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Trenching the pipeline would use less energy than either Option 5 or Option 6 (39,767 GJ) but, as the material 
would not be returned to shore, more gaseous emissions would be generated compared with Option 6. The level 
of gaseous emissions is however, less than those generated in Option 5 because of the difference in the vessels 
used in the options. Trenching of the pipeline is thought to be slightly more difficult than removing the pipeline by 
cut and lift or rock-dumping the pipeline and is a function of the changeable and difficult seabed conditions 
known to exist in the Brent Field; however, the difference is not great and Option 4 still scores relatively highly on 
the global scale for the project in this sub-criterion (0.80). Option 4 is also less expensive (£1.9 million) than both 
Option 5 and Option 6 and although the intention of the re-examination was not to find a less expensive option 
than Option 5, being able to reduce the safety risk to fishermen with minimal increases in operational 
environmental impact and safety risk to project personnel, with a reduced cost is an obvious advantage. 

12.3.5.7 Recommended Option for PL044/N0405 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our stakeholders 
can be addressed with minimal increases in the safety risk to our own project personnel to a level which is still 
considered to be ALARP. This pipeline would not be recorded on any navigational charts or in FishSAFE as it will 
be below the seabed surface, however, we will be responsible for monitoring the pipeline to ensure it remains 
buried and we remain liable for any third-party claims arising from damage caused by the pipeline. Although 
Option 4 would not completely remove the legacy environmental impact as in Option 6, it would result in less 
environmental impact than Option 5. This more desirable legacy impact can be achieved, albeit with a small 
increase in operational environmental impacts compared with Option 6 though the absolute impact is not believed 
to be significant and is less than that associated with Option 5. The return of the seabed for fishing is also 
maximised and would be similar to the effect of removing the pipeline completely for less project expenditure than 
either removing or rock-dumping the pipeline. We have therefore concluded that the recommended 
decommissioning option for PL044/N0405 is Option 4 Trench and backfill whole length. 

It should be noted that the section of PL044/N0405 which was cut out and wet-stored (PL044A) is too short to 
trench and therefore will be recovered along with the subsea structures and/or any subsea debris around the 
platform and pipeline routes. 
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12.3.6 PL045/N030325 

12.3.6.1 Overview 

Diameter Length Service Location Type Status 

24 inch 4.6 km Oil production BB to BC Rigid Exposed on seabed with one 
buried crossing, one rock-dumped 
crossing, one buried and 
mattressed crossing and one further 
mattressed crossing, plus additional 
mattresses at BB end 

12.3.6.2 Introduction 

This section presents the results of the CA for PL045/N0303 which runs between the Brent Bravo and Brent 
Charlie platforms. In the full removal options, the mattresses will be recovered to allow recovery of the full length  
of the exposed pipeline. The crossings of this pipeline are discussed further in Section 13.2. 

12.3.6.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 39. The data were 
then transformed onto the global scales and weighted according to the ‘standard weighting’ described in  
Section 8.4.3. The weighted scores are shown in Table 40. 

Table 39 Raw Data in each Sub-criterion for PL045/N0303. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel (PLL) 0.0002 0.0015 0.0010 0.0041 0.0078 

Safety risk to other users of the sea (PLL) 0.0606 0.0016 0.0032 0.0000 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0000 0.0003 0.0003 

Operational environmental impacts (score) 1.00 0.84 0.75 0.90 0.91 

Legacy environmental impacts (score) 0.83 1.00 0.65 1.00 1.00 

Energy use (GJ) 35,712 46,361 50,080 46,134 53,840 

Emissions (Te CO2) 2,819 3,571 3,696 3,087 3,733 

Technical feasibility (score) 1.00 0.80 1.00 0.84 0.35 

Effects on commercial fisheries (£) 0 297,019 237,615 297,019 297,019 

Employment (man-years) 1.1 11.6 11.3 44.7 71.2 

Impact on communities (score) 1.00 0.99 0.99 0.90 0.90 

Cost (£ million) 0.27 2.92 2.84 11.22 17.87 

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

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

  

 

25 It should be noted that the CA for this pipeline was conducted prior to the installation of the GEP export 
pipeline PL4492/N0610. The presence of this pipeline has not affected the decommissioning options under 
consideration for PL045/N0303 but the programme of work has been updated. 
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Table 40 Transformed and Weighted Sub-criteria Scores of the Options for PL045/N0303. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel  6.67 6.63 6.64 6.57 6.47 

Safety risk to other users of the sea  5.14 6.63 6.59 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts  5.00 4.20 3.75 4.50 4.55 

Legacy environmental impacts  4.15 5.00 3.25 5.00 5.00 

Energy use  4.90 4.87 4.86 4.87 4.85 

Emissions  4.91 4.89 4.88 4.90 4.88 

Technical feasibility  20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 0.00 0.85 0.68 0.85 0.85 

Employment 0.00 0.04 0.04 0.14 0.22 

Impact on communities 6.67 6.60 6.60 6.00 6.00 

Cost 19.99 19.89 19.89 19.58 19.33 

Total weighted score 84.10 82.27 83.86 82.55 72.50 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL045/N0303 is Option 1 (Leave in situ with 
no further remediation required). The total weighted score for this option is 84.10. The next best performing 
option is Option 5 (Rock-dump whole length) with a total weighted score of 83.86. Figure 109 illustrates the total 
weighted scores and the contributions of the sub-criteria and Figure 110 shows the contributions of the BEIS 5 
main criteria. 
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Figure 109 The Total Weighted Scores of the Options for PL045/N0303 and the Contributions  
of the Sub-criteria. 

 

 

Figure 110 The Total Weighted Scores of the Options for PL045/N0303 and the Contributions  
of the BEIS 5 Main Criteria. 
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12.3.6.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for 
influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 41 presents the results of the sensitivity analysis showing the total weighted scores of each option in each 
weighting scenario. Figure 111 illustrates the results of this sensitivity analysis in terms of the BEIS 5 main criteria. 

Option 1 (Leave in situ with no further remediation required) is usually ranked first in the weighting scenarios and 
Option 5 (Rock-dump whole length) is usually ranked second. The exceptions to this are in Scenario 2, ‘weighted 
to Safety’ in which Option 1 is ranked fourth and Option 5 is ranked first, because of the potential safety risk to 
other users of the sea and the emphasis on the three safety sub-criteria in this scenario. The other exception is in 
Scenario 5, ‘weighted to Societal’ in which Option 1 is ranked second and Option 5 is ranked first because of 
Option 5’s better performance in the effects on commercial fisheries sub-criterion, which is emphasised in the 
weighting of this scenario. In Scenario 3, ‘weighted to Environmental’, Option 5 is ranked fourth because of the 
low score in the legacy environmental impacts sub-criterion (due to the use of rock) which is emphasised in this 
scenario. Of the scenarios in which Option 1 and Option 5 are ranked first and second, the differences in the 
total weighted scores are never very large; as can be seen from the data the largest difference between them 
occurs in Scenario 5 and is only 0.63 (the total weighted score for Option 5 is less than 1% greater than that  
for Option 1).  

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline.  

Table 41 Total Weighted Scores and Ranking of the Options for PL045/N0303 under  
Different Weighting Scenarios. 

Weighting Scenario Option 1 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

84.10 82.27 83.86 82.55 72.50 

1 4 2 3 5 

2. Weighted to Safety 
Rank 

86.13 86.58 87.74 86.75 79.10 

4 3 1 2 5 

3. Weighted to Environmental 
Rank 

86.76 85.38 83.81 85.99 78.46 

1 3 4 2 5 

4. Weighted to Technical 
Rank 

88.06 81.69 87.88 82.90 63.11 

1 4 2 3 5 

5. Weighted to Societal 
Rank 

71.40 71.05 72.03 70.64 63.20 

2 3 1 4 5 

6. Standard Weighting without Economic 
Rank 

64.10 62.38 63.96 62.97 53.16 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 111 Results of the Sensitivity Analysis of the Options for PL045/N0303. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.6.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 1 (Leave in situ with no further remediation required) is usually ranked 
first though it never scores significantly higher than Option 5 (Rock-dump whole length) and most of the other 
options under consideration. As described in Section 12.3.1, having considered feedback from our 
stakeholders, we have decided to exclude Option 1 (Leave in situ with no further remediation) from 
consideration. The determination of the recommended option has therefore been based on the comparison of 
the best full removal option and the best performing option from the remaining options. In the case of 
PL045/N0303, this comparison is between Option 6 (Recover whole length by cut and lift) with Option 5 
(Rock-dump whole length). The differences between Option 5 and Option 6 are illustrated in Figure 112. The 
positive differences of Option 5 over Option 6 are shown in green and the negative differences of Option 5 
against Option 6 are shown in red. 

Figure 112 PL045/N0303 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 5 (Rock-dump whole length) is preferable to Option 6 (Recover whole length by cut and lift) in five 
sub-criteria: technical feasibility, impact on communities, cost and safety risk to onshore and offshore project 
personnel. Option 6 is preferable to Option 5 in the remaining seven sub-criteria: energy use and gaseous 
emissions, safety risk to other users of the sea, employment, effects on commercial fisheries and operational 
and legacy environmental impacts. It should be noted that some of these differences are so small that the 
bars do not appear in Figure 112.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 112 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL045/N0303. 

Technical Feasibility 

Option 5 was accorded the highest possible score on the global scale; rock-dumping is a routine operation 
in the industry and there are no concerns with our ability to successfully execute Option 5. Option 6, scored 
slightly lower in this sub-criterion due concerns of the ability to successfully recover a pipeline of this age, 
diameter and length in short sections; however, cut and lift operations are routine in the industry and any 
technical difficulties encountered would most likely result in extended operations and hence cost. As such,  
this sub-criterion is not considered to act as a significant driver between the options. 
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Impact on Communities 

In Option 5 only a very small amount (approximately 80 tonnes) would be recovered for processing and 
onshore disposal. This option therefore scores very highly on the global scale (0.99). In Option 6, the entire 
mass of pipeline material (approximately 2,150 tonnes) would be returned to shore, which reduced the score 
for this option to 0.90. This is still a high score on the global scale as the absolute mass of material is not 
great, particularly when compared with the amounts of material returned to shore from other scopes of work 
in the project. With such a small difference in the score of the options and the relatively small amount of 
material returned to shore in both options, we have concluded that ‘impact on communities’ is not a strong 
differentiator between Option 5 and Option 6. (Note impacts from quarrying of rock were excluded from the 
scoring of the options). 

Operational Environmental Impacts 

Option 6 would result in the minor disturbance of seabed sediments as the pipeline is cut into sections and 
recovered. It is expected that the short and limited nature of this disturbance would allow the rapid recovery 
of the seabed and benthic fauna, hence Option 6 scored highly on the global scale (0.90). In Option 5, 
there would be seabed disturbance during the deposition of the rock required to cover the whole pipeline; 
the volume required to cover PL045/N0303 is one of the largest of all considered for the pipelines, second 
only to PL001/N0501 and this is reflected in the lower score of 0.75. This was also the lowest score in this 
sub-criterion of all the options considered for this pipeline. However, the absolute impact of Option 5 is not 
expected to result in a significant environmental impact nor is the difference in the assessment of the impacts 
of Option 5 and Option 6 very great. We have therefore concluded that this sub-criterion does not strongly 
differentiate between the two options. 

Cost 

The costs for the options for PL045/N0303 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

Both options score highly on the global scale: Option 5 is scored 0.99 and Option 6 is scored 0.98. These 
relative scores are very close but Option 6, at an estimated cost of £11.22 million, represents an almost four-
fold increase in the cost of Option 5 (£2.84 million). In absolute terms, ‘cost’ should be considered further in 
this assessment. 

Safety Risk to Project Personnel 

The total project safety risk for Option 5 is small (0.0010), that is Option 5 would have to be repeated 
1,000 times before there might be one fatality among the project personnel. The safety risk for Option 6 is 
0.0041. This is four times the potential risk of Option 5, though Option 6 would have to be repeated more 
than 220 times before there might be one fatality among the project personnel. When compared with the PLL 
thresholds used in the first step of evaluating E&P projects (1 x 10 -3), the total PLL for Option 5 (1.0 x 10 -3) 
falls within the ALARP range and so would not require further mitigation prior to execution. Option 6 
however, is more than four times higher than this threshold, indicating that further mitigation would be 
required prior to execution of the option. 

In all cases the assessments of safety risks are conservative (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 estimated PLLs presented here 
are unmitigated estimates, we are confident that both options could be executed safely and therefore that 
‘safety risk to project personnel’ does not act as a driver between Option 5 and Option 6. 
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Energy Use and Emissions 

Option 5 would require the use of a rock-dumping vessel but as this is a relatively short pipeline, the duration 
of the operations would also be relatively short. The penalty for not recycling the steel in the pipeline in this 
option has also been included in the energy use and gaseous emissions calculations. Option 6 would be a 
more energy intensive option to execute, but this is slightly offset by the recycling of the recovered material as 
recycling is less energy intensive than new manufacture. The energy consumption for the two options is 
similar: in Option 6, 46,134 GJ would be required which is approximately 92% of the energy use required 
in Option 5 (50,080 GJ). On the basis of these estimates, ‘energy use’ does not act as a differentiator 
between the two options. 

A similar pattern is seen in the generation of gaseous emissions: Option 6 (3,087 CO2 tonnes) would 
generate approximately 84% of the emissions of Option 5 (3,696 CO2 tonnes). The total CO2 emissions 
from all four Brent platforms in 2011 were 396,000 tonnes, approximately 28 times higher than estimated 
total CO2 emissions of Option 6 or approximately 107 times higher than those of Option 5; they are 
considered to represent a very small proportion of the operating emissions (less than 1% respectively). The 
calculated emissions from each option are also very low (less than 1%) when compared with the total CO2 

emissions from all UKCS oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 [17] 
as 14.22 million tonnes in 2011 and are very low when compared with the UK commitment under the 
Climate Change Act [18] which implies an average annual reduction of 47.6 million tonnes CO2, each 
year from 2013-2017. Given the small amounts of emissions associated with Option 5 and Option 6 we 
have concluded that ‘emissions’ is not a strong differentiator between the options. 

Employment 

Option 6 (Recover whole length by cut and lift) is more expensive than Option 5 (Rock-dump whole length) 
and as such the level of employment supported by Option 6 (approximately 45 man-years) is also greater 
than that supported by Option 5 (approximately 11 man-years). Most of the expenditure is associated with 
vessel costs and therefore the employment would mostly be of offshore vessel-based roles. The employment 
supported by either option would not be continuous and none of the roles could be supported full -time.  
In comparison with the Brent Decommissioning well abandonment programme, with an estimated 
3,800 man-years of employment, the level of employment supported by Option 6 represents a very small 
percentage (approximately 1%). Consequently, we have concluded that the sub-criterion ‘employment’  
is not a strong differentiator between the options. 

Legacy Environmental Impacts 

There would be no legacy impacts from the degradation of the pipeline in Option 6. In Option 5, the 
pipeline and any disintegration products and hence environmental impacts from degradation products  
would be limited by the presence of the rock. However, the addition of rock may result in a permanent 
habitat change i.e. attracting new species to the immediate area. Although the Brent seabed is already 
littered with rocks and boulders, a relatively large volume of rock (78,200 tonnes) would be needed to  
cover the pipeline and as such Option 5 was awarded a score of 0.65 on the global scale. This sub-criterion 
therefore does differentiate the two options but given the difference highlighted in Figure 112, it is not a 
strong driver between Option 5 and Option 6. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). Option 6 would remove any impediment 
to fishing activities resulting in a net monetary benefit of £297,019 over the predicted lifetime of the 
pipeline. In Option 5, the whole pipeline would be covered with over-trawlable rock-dump allowing fishing 
activities to resume and resulting in a net monetary benefit of £237,615 over the predicted lifetime of the 
pipeline. In both options, this is a small annual benefit (£1,350 and £1,080) and given the similarities  
in the amounts, we have concluded that the sub-criterion ‘effect on commercial fisheries’ is not a strong 
differentiator between the options. 
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Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case risk 
assessment. 

On the complete removal of this pipeline from the field in Option 6, the safety risk to fishermen would also be 
completely removed. The Anatec study estimated that without the safety zones being in place, the total PLL for 
fishermen after rock-dumping the whole length of the pipeline in Option 5 is 0.0032, meaning that more 
than 312 PL045/N0303 pipelines would have to be decommissioned by rock-dumping before one 
fisherman fatality might be expected. Anatec also calculated the annual PLL for the different options for this 
pipeline assuming the safety zones were removed and the annualised PLL for Option 5 when compared to 
the annualised PLL threshold for E&P projects (1 x 10 -3) was well within the tolerable range (5.3 x 10 -6).  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although there is a difference in the total PLLs of Option 5 and Option 6, the absolute PLL 
for Option 5 indicates that the risk to fishermen is considered to be acceptable and therefore this sub-criterion 
is not a strong driver between Option 5 and Option 6. 

12.3.6.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the best 
performing full removal option, Option 6 and the best performing option based on the CA data, Option 5. 
However, the supporting data do show differences, particularly in the safety risk to other users of the sea 
(fishermen) and cost sub-criteria.  

Several important assumptions had to be accepted, and forecasts made – about fishing activity and pipeline 
longevity – going hundreds of years into the future. In addition, the risk assessment PLLs used in the CA 
assumed that the 500 m safety zones around the Brent Bravo and Brent Charlie platforms would no longer  
be in place when in reality, if derogation from the OSPAR 98/3 Decision for the Brent GBSs is granted,  
a 500 m safety zone will be applied for from the HSE at each end of the pipeline (though not patrolled by  
a standby vessel). Overwhelmingly, the assumptions used in the calculations of risk have been conservative 
(Section 11.4.2), and we believe that their individual and combined effects have been to over-estimate the 
likelihood that fishing gear will snag on degrading pipelines on the seabed, and that snaggings will lead to 
accidents and that accidents will lead to fatalities.  

An increase in absolute cost of £8.38 million for the full removal of this single pipeline is a significant 
increase in expenditure. Cost can be considered to be a driver, if the data indicates there are no significant 
differences in the other sub-criteria considered within the CA. Bearing in mind the views expressed by the  
SFF during informal discussions that they would prefer the seabed surface to be clear of obstructions, the PLT 
wished to investigate if a more cost efficient compromise between reducing safety risk to other users 
(fishermen) and project expenditure could be achieved. To this end, the data for Option 4 (Trench and 
backfill whole length) – which performed nearly as well as Option 5 – was re-examined. 

In Option 4, although the safety risk is not completely removed as in Option 6, the total PLL for other users of 
the sea, over the predicted lifetime of the pipeline was calculated to be 0.0016, well within the annualised 
tolerable range (5.3 x 10 -6). Again, this is a worst case assessment as the calculations assumed that the 
safety zones around the platforms would have been removed, whereas in reality, we intend to apply for 
these zones to remain in place. The PLL would therefore be lower than predicted in the Anatec study. 
Although this pipeline would not be recorded on any navigational charts or in FishSAFE as it will be below 
the seabed surface, we will be responsible for monitoring the pipeline to ensure it remains buried and we 
remain liable for any third-party claims arising from damage caused by any remains of the pipelines.  
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The safety risk to other users of the sea would be reduced by selecting Option 4 instead of Option 5. 
Option 4, however, would result in a small increase in the PLL for offshore project personnel (an increase from 
0.0010 in Option 5 to 0.0015 in Option 4) but this is a small increase in the unmitigated risk and the 
operation would need to be repeated more than 660 times before there might be one fatality among the 
project personnel. Although the trenching operations would have a greater effect on the seabed during the 
operation than in Option 6 (0.90), resulting in a reduced score of 0.84 in operational environmental impacts 
on the global scale, once complete the seabed would be expected to recover. This increase in operational 
impacts would bury the pipeline and minimise the legacy impacts of the degrading pipeline as in Option 5, 
but without the potential for altering the seabed habitat by the use of a large volume of additional rock. 
Option 4 therefore performs better than Option 5 in the legacy environmental impact sub-criterion and is 
scored on a par with Option 6, though the difference between the absence of impact and a negligible 
impact occurring needs to be acknowledged. The execution of the trenching operations would use slightly 
more energy than those in Option 6 and would only return a small amount of material to shore for recycling; 
however, the difference in the calculated energy and emissions in Option 6 are marginal (Table 39). 
Trenching of the pipeline is thought to be slightly more difficult than removing the pipeline by cut and lift and 
is a function of the changeable and difficult seabed conditions known to exist in the Brent Field; however, the 
difference is not great and Option 4 still scores relatively highly on the global scale for the project in this sub-
criterion.  

12.3.6.7 Recommended Option for PL045/N0303 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our 
stakeholders can be addressed whilst not significantly increasing the safety risk to our own project personnel 
and with reduced legacy environmental impact for very minor increases in environmental impact from the 
operations. All of these benefits can be achieved with a very minor increase in project expenditure 
(<£100,000) as opposed to the significant cost increase to remove the pipeline completely. We have 
therefore concluded that the recommended decommissioning option for PL045/N0303 is Option 4 Trench 
and backfill whole length, up to the existing rock-dumped crossing by the GEP line PL4493/N0610.The 
programme of work (Section 13.1.3.3) describes how the main line, and the short section on the platform 
side of the GEP, will be decommissioned. 
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12.3.7 PL046/N0304 

12.3.7.1 Overview 

Diameter Length Service Location Type Status 

20 inch 4 km Oil production BC to BD Rigid Exposed on seabed  

12.3.7.2 Introduction 

This section presents the results of the CA for PL046/N0304 which runs between the Brent Charlie and 
Brent Delta platforms. 

12.3.7.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 42. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 43. 

Table 42 Raw Data in each Sub-criterion for PL046/N0304. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel (PLL) 0.0001 0.0010 0.0008 0.0028 0.0050 

Safety risk to other users of the sea (PLL) 0.1700 0.0019 0.0038 0.0000 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0000 0.0002 0.0002 

Operational environmental impacts (score) 1.00 0.86 0.78 0.91 0.92 

Legacy environmental impacts (score) 0.83 1.00 0.65 1.00 1.00 

Energy use (GJ) 23,401 32,109 36,404 31,011 35,022 

Emissions (Te CO2) 1,812 2,445 2,618 2,079 2,427 

Technical feasibility (score) 1.00 0.80 1.00 0.87 0.35 

Effects on commercial fisheries (£) 0 258,277 206,622 258,277 258,277 

Employment (man-years) 0.3 9.0 8.9 30.0 46.4 

Impact on communities (score) 1.00 1.00 1.00 0.92 0.92 

Cost (£ million) 0.08 2.27 2.23 7.53 11.64 

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

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Table 43 Transformed and Weighted Sub-criteria Scores of the Options for PL046/N0304. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel  6.67 6.64 6.65 6.60 6.54 

Safety risk to other users of the sea  2.37 6.62 6.57 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts  5.00 4.30 3.90 4.55 4.60 

Legacy environmental impacts  4.15 5.00 3.25 5.00 5.00 

Energy use  4.93 4.91 4.90 4.91 4.90 

Emissions  4.94 4.92 4.92 4.93 4.92 

Technical feasibility  20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 0.00 0.74 0.59 0.74 0.74 

Employment 0.00 0.03 0.03 0.09 0.15 

Impact on communities 6.67 6.67 6.67 6.14 6.14 

Cost 20.00 19.92 19.92 19.72 19.56 

Total weighted score 81.41 82.42 84.07 83.42 72.89 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL046/N0304 is Option 5 (Rock-dump 
whole length). The total weighted score for this option is 84.07. The next best performing option is Option 6 
(Recover whole length by cut and lift) with a total weighted score of 83.42. Figure 113 illustrates the total 
weighted scores and the contributions of the sub-criteria and Figure 114 shows the contributions of the BEIS 
5 main criteria. 
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Figure 113 The Total Weighted Scores of the Options for PL046/N0304 and the Contributions  
of the Sub-criteria. 

 

 

Figure 114 The Total Weighted Scores of the Options for PL046/N0304 and the Contributions  
of the BEIS 5 Main Criteria. 
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12.3.7.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 44 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 115 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

The sensitivity analysis has shown that in four of the six scenarios, the ranking of the options does not 
change. Option 5 (Rock-dump whole length) is usually ranked first and Option 6 (Recover whole length by 
cut and lift) is usually ranked second. In Scenario 3, ‘weighted to Environmental’ the order of all the options, 
with the exception of Option 5 change and in Scenario 4, ‘weighted to Technical’ only the position of 
Option 5 (first) and Option 7 (fifth) remain the same. The differences between the total weighted scores of 
Options 1, 4, 5 and 6 are never particularly great. In the scenarios in which Option 5 and Option 6 are 
ranked first and second respectively, the largest difference between the total weighted scores occurs in 
Scenario 5, ‘weighted to Societal’ in which the total weighted score for Option 5 is 0.88, 1% greater than 
the total weighted score for Option 6. The smallest difference between these two options occurs in Scenario 
2, ‘weighted to Safety’ in which the total weighted score for Option 5 is 0.44, less than 1% greater than that 
for Option 6.  

With such small differences between the total weighted scores of the majority of the options under 
consideration, it is difficult to identify a clear ‘Emerging recommendation’ for this pipeline; we have therefore 
taken the two options which usually have the highest weighted scores into the next stage of assessment 
(Option 5 and Option 6) but being mindful of the data for the other options which have performed similarly 
well across the weighting scenarios. 
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Table 44 Total Weighted Scores and Ranking of the Options for PL046/N0304 under Different 
Weighting Scenarios. 

Weighting Scenario Option 1 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

81.41 82.42 84.07 83.42 72.89 

4 3 1 2 5 

2. Weighted to Safety 
Rank 

80.67 86.71 87.89 87.45 79.49 

4 3 1 2 5 

3. Weighted to Environmental 
Rank 

84.83 85.72 84.24 86.80 78.94 

3 2 4 1 5 

4. Weighted to Technical 
Rank 

86.05 81.81 88.04 84.31 63.41 

2 4 1 3 5 

5. Weighted to Societal 
Rank 

69.38 71.10 72.15 71.27 63.43 

4 3 1 2 5 

6. Standard Weighting without Economic 
Rank 

61.41 62.51 64.15 63.70 53.33 

4 3 1 2 5 
 

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 115 Results of the Sensitivity Analysis of the Options for PL046/N0304. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.7.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is usually ranked first though it never scores 
significantly higher than Option 6 (Recover whole length by cut and lift) and most of the other options under 
consideration. As described in Section 12.3.1, the determination of the recommended option has been 
based on the best performing full removal option, Option 6 and the CA-recommended option, Option 5. The 
differences between Option 5 and Option 6 are illustrated in Figure 116. The positive differences of 
Option 5 over Option 6 are shown in green and the negative differences of Option 5 against Option 6 are 
shown in red. 

Figure 116 PL046/N0304 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift)  
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 6 (Recover whole length by cut and lift) is preferable to Option 5 (Rock-dump whole length) in seven 
sub-criteria: legacy and operational environmental impacts, effects on commercial fisheries, safety risk to 
other users of the sea, employment and gaseous emissions and energy use. It should be noted that some of 
these differences are so small that the bars do not appear in Figure 116. Option 5 is preferable to Option 6 
in all the remaining sub-criteria (safety risk to onshore and offshore project personnel, cost, impact on 
communities and technical feasibility); again some of the differences are so small that the bars do not appear 
on the difference chart. 

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 116 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL046/N0304. 

Technical Feasibility 

Option 5 was assessed to be one of the most feasible operations considered by the project (hence the score 
of 1.0) and to be more feasible that Option 6 (a score of 0.87). Rock-dumping is a routine operation in the 
industry and there are no concerns with our ability to successfully execute the option. The cutting and lifting of 
pipeline sections required in Option 6 is a relatively common operation in the industry but the score was 
reduced because of the age of the pipeline and some concerns over whether the concrete coating would 
have sufficient strength to be recovered without spalling off the steel pipeline. Option 6 may require some 
development of existing technologies and although not insurmountable, this will add complexity to the 
execution of the option. Any problems encountered with the removal of the pipeline in Option 6 are more 
likely therefore, to result in extended operations and hence overall cost. As a result, ‘technical feasibility’ does 
not, in our view act as a strong differentiator between the options. 

0.002.004.006.008.0010.0012.0014.0016.0018.0020.00
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Impact on Communities 

In Option 5, approximately 40 tonnes of material would be returned to shore and in Option 6, 
approximately 1,400 tonnes would be returned to shore. These are relatively small amounts of material and 
would not be expected to have any significant onshore impacts, particularly when compared with the 
amounts of material returned to shore from other scopes of work in the project. Accordingly, both options 
were scored highly on global scale (1.0 for Option 5 and 0.92 for Option 6). With no significant difference 
in the score of both options and the relatively small amounts of material returned to shore in each option, we 
have concluded that ‘impact on communities’ is not a strong differentiator between Option 5 and Option 6. 
(Note that impacts from quarrying of rock were excluded from the scoring of the options). 

Cost 

The costs for the options for PL046/N0304 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £2.23 million, Option 5 (Rock-dump whole length) represents 
approximately 29% of the cost of Option 6 (Recover whole length by cut and lift) (£7.53 million). Option 6 
does represent a three-fold increase in the expenditure of Option 5 which equates to an increase of more 
than £5 million. ‘Cost’ should therefore be considered further in this assessment. 

Safety Risk to Project Personnel 

Of the two options considered, Option 5 has the lowest combined safety risk for project personnel (a PLL  
of 0.0008) whereas Option 6 has a combined project personnel PLL of 0.0030. The majority of the risk  
in both options is attributable to offshore project personnel. This means that Option 5 would have to be 
repeated 1,250 times and Option 6 more than 330 times before there might be one fatality among the 
project personnel.  

When compared with the PLL thresholds used in the first step of evaluating E&P projects (an annual PLL  
of 1 x 10 -3), the total PLLs for Option 5 falls within the ALARP range (0.8 x 10 -3). Option 6 is three times 
higher (3.0 x 10 -3) than the threshold and would require some degree of mitigation prior to execution to 
confirm it was ALARP  

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6. 

Energy Use and Emissions 

Option 5 (Rock-dump whole length) would use more energy (36,404 GJ) than Option 6 (31,011 GJ),  
as a result of the vessels used and the penalty for not recycling the steel contained within the pipeline.  
Even though the steel would be recycled in Option 6, this option would still require 85% of the energy 
required for Option 5.  

Option 5 would also generate more gaseous emissions (2,618 CO2 tonnes) than Option 6 (2,079 CO2 
tonnes); Option 6 would generate approximately 80% of the gaseous emissions of Option 5. The total CO2 

emissions from all four Brent platforms in 2011 were 396,000 tonnes, approximately 151 times higher than 
estimated total CO2 emissions of Option 5 or approximately 190 times higher than those of Option 6; they 
are considered to represent a small proportion of the operating emissions (less than 1%). The calculated 
emissions from each option are also very low when compared with the total CO2 emissions from all UKCS 
oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 [17] as 14.22 million tonnes 
in 2011 and when compared with the UK commitment under the Climate Change Act [18] which implies  
an average annual reduction of 47.6 million tonnes CO2, each year from 2013-2017. Given the small 
amounts of emissions associated with Option 5 and Option 6 we have concluded that ‘energy use’ and 
‘emissions’ are not strong differentiators between the options. 
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Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). In both Option 5 and Option 6, there 
would be a net benefit to commercial fisheries compared with the current situation (£206,622 and 
£258,277) over the predicted lifetime of the pipeline. Per annum this represents a very small increase (£939 
and £1,174 respectively) so in absolute terms of benefit to commercial fishermen and in relative terms 
between the options, this is a small benefit. This sub-criterion is therefore not considered to be  
a strong differentiator between Option 5 and Option 6. 

Employment 

Option 6 is more expensive than Option 5 and therefore supports a higher level of employment than  
Option 5 (30 man-years as opposed to 9 man-years). The employment supported in Option 5 would only  
be in offshore roles during the rock-dumping operations; the employment in Option 6 would be split between 
onshore (recycling of the material) and offshore (cut and lift operations). In absolute terms, the level in 
employment is not significant – the employment would not be continuous and would not support roles full-time 
in comparison with the Brent Decommissioning well abandonment programme, with an estimated 
3,800 man-years of employment, the level of employment supported by Option 5 and Option 6 represent 
small percentages (less than 1%). Consequently, we have concluded that the sub-criterion ‘employment’  
is not a strong differentiator between the options. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case 
assessment. In Option 6, the pipeline would be removed and any risk to the fishermen would be eliminated. 
The total PLL for fishermen in Option 5 was calculated to be 0.0038 which means that if PL046/N0304 
pipelines were to be decommissioned by covering in rock-dump 263 times, there might be one fisherman 
fatality over the predicted lifetime of the pipeline. Anatec also calculated the annual PLL for this pipeline in 
Option 5 as 6.28 x 10 -6, which when compared to the annualised PLL threshold for E&P projects (1 x 10 -3), 
is well within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the potential 
risk to fishermen is considered to be acceptable in Option 5.  

Operational Environmental Impacts 

The potential environmental effects of Option 5 and Option 6 are primarily related to disturbance of the 
seabed; in Option 6, there would be some degree of seabed disturbance when the pipeline is cut into 
sections. However, any disturbed sediment would resettle and it is expected that local communities of fauna 
would recolonize the area, hence Option 6 was scored as 0.91 on the global scale. In Option 5, the 
deposition of the rock would probably result in a larger area of disturbance in order to create the over-
trawlable profile of the deposited rock and so this option was scored the lowest of all the options under 
consideration for this pipeline in this sub-criterion (0.78). Neither option is expected to result in significant 
environmental impacts nor is the difference in the assessment of such impacts for the options very great,  
so this sub-criterion is not considered to act as a strong differentiator between the options. 
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Legacy Environmental Impacts 

The full removal of the pipeline in Option 6 will completely eliminate the legacy environmental impacts which 
might occur as the pipeline degrades and disintegrates. It was therefore accorded the highest score on the 
global scale (1.00). In Option 5, the pipeline and any disintegration products and hence environment 
impacts, including seabed litter, would be contained within the rock-dump and the effects would therefore be 
limited. The addition of the rock in Option 5 would have the potential to cause environmental changes in the 
form of habitat type and the type of species colonising the rock. Although the Brent seabed is already littered 
with rocks and boulders in various places, a relatively large volume of rock (68,000 tonnes) would be 
needed to cover the pipeline and as such Option 5 was accorded a score of 0.65 on the global scale.  
This sub-criterion therefore does differentiate the two options but given the difference highlighted in 
Figure 116, it is not a strong driver between Option 5 and Option 6. 

12.3.7.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the two best 
performing options, Option 5 and Option 6. However, the supporting data do show differences, particularly 
in the cost and safety risk to other users of the sea (fishermen) sub-criteria, though the risk to fishermen in both 
options is low or eliminated.  

Estimating the long-term safety risk for fishermen is complex and uncertain. In addition, the risk assessment 
PLLs used in the CA assumed that the 500 m safety zones around the Brent Charlie and Brent Delta platforms 
would no longer be in place when in reality, if derogation from the OSPAR 98/3 Decision for the Brent 
GBSs is granted, a 500 m safety zone will be applied for from the HSE at each end of the pipeline (though 
not patrolled by a standby vessel). Overwhelmingly, the assumptions used in the calculations of risk have 
been conservative (Section 11.4.2), and we believe that their individual and combined effects have been to 
over-estimate the likelihood that fishing gear will snag on degrading pipelines on the seabed, and that 
snaggings will lead to accidents and that accidents will lead to fatalities. However, the risks to fishermen are 
less amenable to mitigation than those to project personnel. They are not under the control of the project and 
would be reduced mainly by the application of good navigation practice and seamanship, by the use of 
present and future aids to navigation and by the use and maintenance of systems such as FishSAFE.  

Option 6 would completely eliminate any future safety risk to fishermen; however, this would require an 
expenditure of £7.53 million – a significant increase in expenditure when compared with Option 5 . When 
the performance in all other sub-criteria shows no significant differences, cost can be considered to be a 
driver; however, mindful of the views expressed by the SFF during informal discussions the PLT wished to 
investigate if a more cost efficient compromise between reducing safety risk to other users (fishermen) and 
project expenditure could be achieved. To this end, the data for Option 4 (Trench and backfill whole length) 
was re-examined as it would result in half the potential safety risk to fishermen. 

The halving of the safety risk to fishermen from a PLL of 0.0038 in Option 5 to a PLL of 0.0019 in Option 4 
over the predicted life of the pipeline (Table 36) would be accompanied by a slight increase in the safety 
risk to project personnel from 0.0008 (Option 5) to 0.0010 (Option 4). This, however, is not a significant 
increase and we are confident that the risk in Option 4 could be demonstrated to be ALARP. Trenching and 
backfilling the pipeline would have an increased operational environmental impact when compared to 
Option 6, as greater disturbance of the seabed sediment would occur, but Option 4 would have less of an 
operational impact compared with Option 5. Once operations are complete, the pipeline would be entirely 
buried and would minimise the legacy impacts of the degrading pipeline similar to Option 5, but without the 
potential for altering the seabed habitat by the use of a large volume of additional rock. Option 4 therefore 
performs better than Option 5 in the legacy environmental impact sub-criterion and is scored on a par with 
Option 6 on the global scale, achieving the highest possible score (1.0) though there is a difference 
between a negligible impact in Option 4 and the absence of an impact (Option 6).  
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Trenching the pipeline would use slightly more energy and generate slightly more gaseous emissions than 
Option 6, as the pipeline material would not be returned to shore, but would use less energy and generate 
less gaseous emissions than Option 5; however the differences in the calculated values are small.  
Trenching of the pipeline is thought to be slightly more difficult than removing the pipeline by cut and lift or 
rock-dumping the pipeline and is a function of the changeable and difficult seabed conditions known to exist 
in the Brent Field; however, the difference is not great and Option 4 still scores relatively highly on the global 
scale for the project in this sub-criterion (0.80).  

12.3.7.7 Recommended Option for PL046/N0304 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our 
stakeholders can be addressed with minimal increases in the safety risk to our own project personnel to  
a level which is still considered to be ALARP. This pipeline would not be recorded on any navigational charts 
or in FishSAFE as it will be below the seabed surface, however, we will be responsible for monitoring the 
pipeline to ensure it remains buried and we remain liable for any third-party claims arising from damage 
caused by the pipeline. Although Option 4 would not completely remove the legacy environmental impact as 
in Option 6, it would result in less environmental impact than Option 5. This more desirable legacy impact 
can be achieved, albeit with a small increase in operational environmental impacts compared with Option 6 
though the absolute impact is not believed to be significant and is less than that associated with Option 5. 
All of these benefits can be achieved with a very minor increase in project expenditure (approximately 
£40,000) as opposed to the significant cost increase to remove the pipeline completely. We have therefore 
concluded that the recommended decommissioning option for PL046/N0304 is Option 4 Trench and 
backfill whole length. 
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12.3.8 PL047/N040426 

12.3.8.1 Overview 

Diameter Length Service Location Type Status 

30 inch 4.4 km Gas export BC to BB Rigid  Exposed on seabed with 
mattresses at BC end (including 
pipeline crossing) 

12.3.8.2 Introduction 

This section presents the results of the CA for PL047/N0404 which runs between the Brent Bravo and Brent 
Charlie platforms. In the full removal options, the mattresses will be recovered to allow recovery of the full 
length of the pipeline. The crossings of this pipeline are discussed further in Section 13.2. 

12.3.8.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 45. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 46. 

Table 45 Raw Data in each Sub-criterion for PL047/N0404. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel (PLL) 0.0001 0.0009 0.0008 0.0045 0.0067 

Safety risk to other users of the sea (PLL) 0.0631 0.0015 0.0030 0.0000 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0000 0.0004 0.0004 

Operational environmental impacts (score) 1.00 0.85 0.77 0.91 0.92 

Legacy environmental impacts (score) 0.83 1.00 0.65 1.00 1.00 

Energy use (GJ) 48,767 56,584 62,403 56,966 53,719 

Emissions (Te CO2) 3,949 4,502 4,773 3,745 3,576 

Technical feasibility (score) 1.00 0.80 1.00 0.87 0.35 

Effects on commercial fisheries (£) 0 284,105 227,284 284,105 284,105 

Employment (man-years) 0.4 7.3 9.6 52.8 64.9 

Impact on communities (score) 1.00 0.99 0.99 0.90 0.90 

Cost (£ million) 0.09 1.83 2.41 13.26 16.30 

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

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

 

26 It should be noted that the CA for this pipeline was conducted prior to the installation of the GEP export 
pipeline PL4492/N0610. The presence of this pipeline has not affected the decommissioning options under 
consideration for PL047/N0404 but the programme of work has been updated. 
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Table 46 Transformed and Weighted Sub-criteria Scores of the Options for PL047/N0404. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel  6.67 6.65 6.65 6.56 6.50 

Safety risk to other users of the sea  5.08 6.63 6.59 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts  5.00 4.25 3.85 4.55 4.60 

Legacy environmental impacts  4.15 5.00 3.25 5.00 5.00 

Energy use  4.86 4.84 4.82 4.84 4.85 

Emissions  4.87 4.86 4.85 4.88 4.89 

Technical feasibility  20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 0.00 0.82 0.65 0.82 0.82 

Employment 0.00 0.02 0.03 0.17 0.20 

Impact on communities 6.67 6.60 6.60 6.00 6.00 

Cost 20.00 19.93 19.91 19.50 19.39 

Total weighted score 83.97 82.27 83.88 83.04 72.58 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL047/N0404 is Option 1 (Leave in situ 
with no further remediation required). The total weighted score for this option is 83.97. The next best 
performing option is Option 5 (Rock-dump whole length) with a total weighted score of 83.88. Figure 117 
illustrates the total weighted scores and the contributions of the sub-criteria and Figure 118 shows the 
contributions of the BEIS 5 main criteria. 
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Figure 117 The Total Weighted Scores of the Options for PL047/N0404 and the Contributions  
of the Sub-criteria. 

 

 
Figure 118 The Total Weighted Scores of the Options for PL047/N0404 and the Contributions  

of the BEIS 5 Main Criteria. 
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12.3.8.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 47 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 119 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 1 (Leave in situ with no further remediation required) is usually ranked first in the weighting scenarios 
and Option 5 (Rock-dump whole length) is usually ranked second. The exceptions to this are in Scenario 2, 
‘weighted to Safety’ in which Option 1 is ranked fourth and Option 5 is ranked first, because of the potential 
safety risk to other users of the sea and the emphasis on the safety sub-criteria in this scenario. The other 
exception is in Scenario 5, ‘weighted to Societal’ in which Option 1 is ranked second and Option 5 is 
ranked first because of the different effects on commercial fisheries. In Scenario 3, ‘weighted to 
Environmental’, Option 5 is ranked fourth because of the low score in the legacy environmental impacts sub-
criterion because of the use of rock, which is emphasised in this scenario. Of the scenarios in which 
Option 1 and Option 5 are ranked first and second, the differences in the total weighted scores are never 
very large; as can be seen from the data the largest difference between them occurs in Scenario 5 and is 
only 0.70 (the total weighted score for Option 5 is less than 1% greater than that for Option 1). In Scenario 
6, ‘BEIS 5 main criteria’ without Economic’ the rounded data show no difference in the total weighted scores 
for Options 1 and 5. 

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline. 
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Table 47 Total Weighted Scores and Ranking of the Options for PL047/N0404 under Different 
Weighting Scenarios. 

Weighting Scenario Option 1 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

83.97 82.27 83.88 83.04 72.58 

1 4 2 3 5 

2. Weighted to Safety 
Rank 

85.96 86.60 87.77 87.11 79.19 

4 3 1 2 5 

3. Weighted to Environmental 
Rank 

86.57 85.37 83.86 86.36 78.59 

1 3 4 2 5 

4. Weighted to Technical 
Rank 

87.96 81.69 87.90 84.02 63.17 

1 4 2 3 5 

5. Weighted to Societal 
Rank 

71.30 70.99 72.00 71.00 63.19 

2 4 1 3 5 

6. Standard Weighting without Economic 
Rank 

63.97 62.34 63.97 63.54 53.19 

1 4 2 3 5 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 119 Results of the Sensitivity Analysis of the Options for PL047/N0404. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.8.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 1 (Leave in situ with no further remediation required) is usually ranked 
first though it never scores significantly higher than Option 5 (Rock-dump whole length) and most of the other 
options under consideration. As described in Section 12.3.1, the determination of the recommended option 
has been based on the comparison of the best full removal option and the best performing option based on 
the CA data, following the elimination of Option 1. In the case of PL047/N0404, this comparison is 
between Option 6 (Recover whole length by cut and lift) with Option 5 (Rock-dump whole length). The 
differences between Option 5 and Option 6 are illustrated in Figure 120. The positive differences of 
Option 5 over Option 6 are shown in green and the negative differences of Option 5 against Option 6 are 
shown in red. 

Figure 120 PL047/N0404 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length)  

 

Option 5 (Rock-dump whole length) is preferable to Option 6 (Recover whole length by cut and lift) in five 
sub-criteria: technical feasibility, impact on communities, cost and safety risk to onshore and offshore project 
personnel. Option 6 is preferable to Option 5 in the remaining seven sub-criteria: energy use and gaseous 
emissions, safety risk to other users of the sea, employment, effects on commercial fisheries and operational 
and legacy environmental impacts. It should be noted that some of these differences are so small that the 
bars do not appear in Figure 120.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 120 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL047/N0404. 

Technical Feasibility 

Option 5 was accorded the highest possible score on the global scale (1.0); rock-dumping is a routine 
operation in the industry and there are no concerns with our ability to successfully execute Option 5. 
Option 6, scored slightly lower in this sub-criterion (0.87) due concerns of the ability to successfully recover a 
pipeline of this age, diameter and length in short sections; however, cut and lift operations are routine in the 
industry and any technical difficulties encountered would most likely result in extended operations and hence 
cost. As such, this sub-criterion is not considered to act as a significant driver between the options. 

0.002.004.006.008.0010.0012.0014.0016.0018.0020.00

Technical feasibility
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Cost

Operational environmental impacts
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Impact on Communities 

In Option 5 only a very small amount (approximately 88 tonnes) would be recovered for processing and 
disposal. This option therefore scores very highly on the global scale (0.99). In Option 6, all of the pipeline 
inventory (approximately 3,110 tonnes) would be returned to shore. This reduced the score to 0.90 relatively 
to Option 5, but this is still a high score on the global scale as the mass of material is not very great, 
particularly when compared with the amounts of material returned to shore from other scopes of work in the 
project. With such a small difference in the score of the options and the small amount of material returned to 
shore in both options, we have concluded that ‘impact on communities’ is not a strong differentiator between 
Option 5 and Option 6. (Note impacts from quarrying of rock were excluded from the scoring of the options). 

Operational Environmental Impacts 

Option 6 would result in the minor disturbance of seabed sediments as the pipeline is cut into sections and 
recovered. It is expected that the short and limited nature of this disturbance would allow the rapid recovery 
of the seabed and benthic fauna, hence Option 6 scored highly on the global scale (0.91). In Option 5, 
there would be seabed disturbance during the deposition of the rock required to cover the whole pipeline; 
the volume required to cover PL047/N0404 is the third largest of all considered for the pipelines, and this  
is reflected in the lower score of 0.77. This was also the lowest score in this sub-criterion of all the options 
considered. However, the absolute impact of Option 5 is not expected to result in a significant environmental 
impact nor is the difference in the assessment of the impacts of Option 5 and Option 6 very great. We have 
therefore concluded that this sub-criterion does not strongly differentiate between the two options. 

Cost 

The costs for the options for PL047/N0404 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

Both options score highly on the global scale: Option 5 is scored 1.00 and Option 6 is scored 0.98. These 
relative scores are very close but Option 6, at an estimated cost of £13.26 million, represents more than a 
five-fold increase in the cost of Option 5 (£2.41 million). In absolute terms, ‘cost’ should be considered further 
in this assessment. 

Safety Risk to Project Personnel 

The total project safety risk for Option 5 is small (0.0008); Option 5 would have to be repeated 1,250 
times before there might be one fatality among the project personnel. The safety risk for Option 6 is 0.0049. 
This is six times the potential risk of Option 5, though Option 6 would have to be repeated more than 200 
times before there might be one fatality among the project personnel. When compared with the PLL 
thresholds used in the first step of evaluating E&P projects (1 x 10 -3), the total PLLs for Option 5 falls within the 
ALARP range and so would not require further mitigation prior to execution. Option 6, however, is more than 
four times higher than this threshold  
(4.9 x 10 -3), indicating that further mitigation would be required prior to execution of the option. 

In all cases the assessments of safety risks are conservative (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 estimated PLLs presented here 
are unmitigated estimates, we are confident that both options could be executed safely and therefore that 
‘safety risk to project personnel’ does not act as a driver between Option 5 and Option 6. 
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Energy Use and Emissions 

Option 5 would require the use of a rock-dumping vessel but the duration of the operations would be 
relatively short. The penalty for not recycling the steel in the pipeline in both options has also been included. 
Option 6 would be a more energy intensive option to execute, but this is slightly offset by the recycling of the 
recovered material as recycling is less energy intensive than new manufacture. The energy consumption for 
the two options is therefore relatively similar: in Option 6 56,966 GJ would be required which is 
approximately 91% of the energy use required in Option 5 (62,403 GJ). On the basis of these estimates, 
‘energy use’ does not act as a differentiator between the two options. 

A similar pattern is seen in the generation of gaseous emissions: Option 6 (3,745 CO2 tonnes) would 
generate approximately 78% of the emissions of Option 5 (4,773 CO2 tonnes). The total CO2 emissions 
from all four Brent platforms in 2011 were 396,000 tonnes, approximately 105 times higher than estimated 
total CO2 emissions of Option 6 or approximately 83 times higher than those of Option 5; they are 
considered to represent a very small proportion of the operating emissions (less than 1% and approximately 
1% respectively). The calculated emissions from each option are also very low (less than 1%) when 
compared with the total CO2 emissions from all UKCS oil and gas platforms, reported in the Oil & Gas UK 
Environment Report 2013 [17] as 14.22 million tonnes in 2011 and are very low when compared with the 
UK commitment under the Climate Change Act [18] which implies an average annual reduction of 
47.6 million tonnes CO2, each year from 2013-2017. Given the small amounts of emissions associated 
with Option 5 and Option 6 we have concluded that ‘emissions’ is not a strong differentiator between the 
options. 

Employment 

Option 6 (Recover whole length by cut and lift) is more expensive than Option 5 (Rock-dump whole length) 
and as such the level of employment supported by Option 6 (approximately 53 man-years) is also greater 
than that supported by Option 5 (approximately 10 man-years). Most of the expenditure is associated with 
vessel costs and therefore the employment would mostly be of offshore vessel-based roles. The employment 
supported by either option would not be continuous and none of the roles could be supported full -time.  
In comparison with the Brent Decommissioning well abandonment programme, with an estimated  
3,800 man-years of employment, the level of employment supported by Option 6 represents a very small 
percentage (less than 1%). Consequently, we have concluded that the sub-criterion ‘employment’ is not a 
strong differentiator between the options. 

Legacy Environmental Impacts 

There would be no legacy impacts from the degradation of the pipeline in Option 6 and so this option 
achieved the highest possible score of 1.00. In Option 5, the pipeline and any disintegration products and 
hence environmental impacts from degradation products would be limited. However, the addition of rock 
may result in a permanent habitat change i.e. attracting new species to the immediate area. Although the 
Brent seabed is already littered with rocks and boulders, a relatively large volume of rock (74,800 tonnes) 
would be needed to cover the pipeline and as such Option 5 was awarded a score of 0.65 on the global 
scale. This sub-criterion therefore does differentiate the two options but given the difference highlighted in 
Figure 120, it is not a strong driver between Option 5 and Option 6. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). Option 6 would remove any impediment 
to fishing activities resulting in a net monetary benefit of £284,105 over the predicted lifetime of the pipeline 
. In Option 5, the whole pipeline would be covered with over-trawlable rock-dump allowing fishing activities 
to resume and resulting in a net monetary benefit of £227,284 over the predicted lifetime of the pipeline. In 
both options, this is a small annual benefit (£1,291 and £1,033) and given the similarities in the amounts, 
we have concluded that the sub-criterion ‘effect on commercial fisheries’ is not a strong differentiator between 
the options.  
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Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case risk 
assessment. On the complete removal of this pipeline from the field in Option 6, the safety risk to fishermen 
would also be completely removed. The Anatec study estimated that without the safety zones being in place, 
the total PLL for fishermen after rock-dumping the whole pipeline in Option 5 is 0.0030 meaning that more 
than 333 PL047/N0404 pipelines would have to be decommissioned in this way, before there might be 
one fatality to other users of the sea. Anatec also calculated the annual PLL for the different options for this 
pipeline assuming the safety zones were removed and the annualised PLL for Option 5 (5.03 x 10 -6) was 
well within the tolerable range when compared to the annualised PLL threshold for E&P projects (1 x 10 -3). 

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although there is a difference in the total PLLs of Option 5 and Option 6, the absolute PLL 
for Option 5 indicates that the risk to fishermen is considered to be acceptable and therefore this sub-criterion 
is not a differentiator between Option 5 and Option 6. 

12.3.8.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate Option 5 and 
Option 6. However, the supporting data do show differences, particularly in the cost and safety risk to other 
users of the sea (fishermen) sub-criteria.  

Several important assumptions had to be accepted, and forecasts made – about fishing activity and pipeline 
longevity – going hundreds of years into the future. In addition, the risk assessment PLLs used in the CA 
assumed that the 500 m safety zones around the Brent Bravo and Brent Charlie platforms would no longer  
be in place when in reality, if derogation from the OSPAR 98/3 Decision for the Brent GBSs is granted,  
a 500 m safety zone will be applied for from the HSE at each end of the pipeline (though not patrolled by  
a standby vessel). Overwhelmingly, the assumptions used in the calculations of risk have been conservative 
(Section 11.4.2), and we believe that their individual and combined effects have been to over-estimate the 
likelihood that fishing gear will snag on degrading pipelines on the seabed, and that snaggings will lead  
to accidents and that accidents will lead to fatalities. However, the risks to fishermen are less amenable to 
mitigation than those to project personnel. They are not under the control of the project and would be 
reduced mainly by the application of good navigation practice and seamanship, by the use of present and 
future aids to navigation and by the use and maintenance of systems such as FishSAFE. 

Option 6 would completely eliminate any future safety risk to fishermen; however, this would require an 
expenditure of £13.26 million – an increase of more than £10 million from Option 5. When the 
performance in all other sub-criteria shows no significant differences, cost can be considered to be a driver; 
however, mindful of the views expressed by the SFF during informal discussions the PLT wished to investigate 
if a more cost efficient compromise between reducing safety risk to other users (fishermen) and project 
expenditure could be achieved. To this end, the data for Option 4 (Trench and backfill whole length) was re-
examined as it would result in half the potential safety risk to fishermen. 

  



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 227 

The reduction of the safety risk to fishermen from a PLL of 0.0030 in Option 5 to a PLL of 0.0015 in  
Option 4 over the predicted life of the pipeline (Table 45) would be accompanied by a slight increase in the 
safety risk to project personnel from 0.0008 (Option 5) to 0.0009 (Option 4). This is not a significant 
increase and we are confident that the risk in Option 4 could be demonstrated to be ALARP. Trenching and 
backfilling the pipeline would have an increased operational environmental impact when compared to 
Option 6, as greater disturbance of the seabed sediment would occur, but less of an operational impact 
compared with Option 5. Once operations are complete, the pipeline would be entirely buried and would 
minimise the legacy impacts of the degrading pipeline similar to Option 5, but without the potential for 
altering the seabed habitat by the use of a large volume of additional rock. Option 4 therefore performs 
better than Option 5 in the legacy environmental impact sub-criterion and is scored on a par with Option 6 
on the global scale, achieving the highest possible score (1.00) though there is a difference between a 
negligible impact in Option 4 and the absence of an impact in Option 6. Trenching the pipeline would use 
less energy than either Option 5 or Option 6 (56,584 GJ) but, as the material would not be returned to 
shore, more gaseous emissions would be generated compared with Option 6. The level of gaseous 
emissions is however, less than those generated in Option 5 because of the difference in the vessels between 
the options. Trenching of the pipeline is thought to be slightly more difficult than removing the pipeline by cut 
and lift or rock-dumping the pipeline and is a function of the changeable and difficult seabed conditions 
known to exist in the Brent Field; however, the difference is not great and Option 4 still scores relatively 
highly on the global scale for the project in this sub-criterion (0.80). Option 4 is also less expensive than both 
Option 5 and Option 6 and although the intention of the re-examination was not to find a less expensive 
option than Option 5, being able to reduce the safety risk to fishermen with minimal increases in operational 
environmental impact and safety risk to project personnel and at a reduced cost is an obvious advantage.  

12.3.8.7 Recommended Option for PL047/N0404 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our 
stakeholders can be addressed with minimal increases in the safety risk to our own project personnel to a 
level which is still considered to be ALARP. This pipeline would not be recorded on any navigational charts 
or in FishSAFE as it will be below the seabed surface, however, we will be responsible for monitoring the 
pipeline to ensure it remains buried and we remain liable for any third-party claims arising from damage 
caused by the pipeline. Although Option 4 would not completely remove the legacy environmental impact as 
in Option 6, it would result in less environmental impact than Option 5. This more desirable legacy impact 
can be achieved, albeit with a small increase in operational environmental impacts compared with Option 6 
though the absolute impact is not believed to be significant and is less than that associated with Option 5. 
The return of the seabed for fishing is also maximised and would be similar to the effect of removing the 
pipeline completely for less project expenditure than either removing or rock-dumping the pipeline. We have 
therefore concluded that the recommended decommissioning option for PL047/N0404 is Option 4 Trench 
and backfill whole length. 

Since the completion of the CA for this pipeline the GEP pipeline PL4493/N0610 has been installed and 
protected by rock-dump. The programme of work (Section 13.1.3.5) describes how the main line, and the 
short section on the platform side of the GEP crossing, will be decommissioned. 
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12.3.9 PL048/N030227 

12.3.9.1 Overview 

Diameter Length Service Location Type Status 

16 inch 2.3 km Oil production BB to Brent Spar PLEM Rigid Exposed on seabed with 
mattresses associated with the 
PLEM at one end  

12.3.9.2 Introduction 

This section presents the results of the CA for PL048/N0302 which runs between the Brent Bravo platform 
and the Brent Spar PLEM. The PLEM will be removed from the seabed during decommissioning of the Brent 
Field. In the full removal options, the mattresses will be recovered to allow recovery of the full length of the 
pipeline. 

12.3.9.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 48. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 49. 

 

27 It should be noted that the CA for this pipeline was conducted prior to the installation of the GEP export 
pipeline PL4492/N0610. The presence of this pipeline has not affected the decommissioning options under 
consideration for PL048/N0302 but the programme of work has been updated. 



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 229 

Table 48 Raw Data in each Sub-criterion for PL048/N0302. 

Sub-criterion Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project 
personnel (PLL) 

0.0002 0.0001 0.0003 0.0005 0.0016 0.0031 

Safety risk to other users of the sea 
(PLL) 

0.0445 0.0529 0.0020 0.0040 0.0000 0.0000 

Safety risk to onshore project 
personnel (PLL) 

0.0000 0.0000 0.0000 0.0000 0.0001 0.0001 

Operational environmental impacts 
(score) 

0.99 0.97 0.89 0.82 0.93 0.94 

Legacy environmental impacts (score) 0.96 0.95 1.00 0.85 1.00 1.00 

Energy use (GJ) 12,827 11,595 14,042 17,784 16,191 21,164 

Emissions (Te CO2) 966 875 1,052 1,245 1,109 1,508 

Technical feasibility (score) 0.92 1.00 0.80 1.00 0.84 0.35 

Effects on commercial fisheries (£) 0 0 148,510 118,808 148,510 148,510 

Employment (man-years) 2.6 2.1 3.8 5.8 16.5 29.4 

Impact on communities (score) 0.99 0.99 0.99 0.99 0.97 0.97 

Cost (£ million) 0.65 0.52 0.96 1.45 4.13 7.38 

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

Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Table 49 Transformed and Weighted Sub-criteria Scores of the Options for PL048/N0302. 

Sub-criterion Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project 
personnel  

6.67 6.67 6.66 6.66 6.63 6.59 

Safety risk to other users of the sea  5.55 5.33 6.62 6.57 6.67 6.67 

Safety risk to onshore project 
personnel  

6.67 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts  4.95 4.85 4.45 4.10 4.65 4.70 

Legacy environmental impacts  4.80 4.75 5.00 4.25 5.00 5.00 

Energy use  4.96 4.97 4.96 4.95 4.95 4.94 

Emissions  4.97 4.97 4.97 4.96 4.96 4.95 

Technical feasibility  18.40 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 0.00 0.00 0.43 0.34 0.43 0.43 

Employment 0.01 0.01 0.01 0.02 0.05 0.09 

Impact on communities 6.60 6.60 6.60 6.60 6.47 6.47 

Cost 19.98 19.98 19.96 19.95 19.85 19.72 

Total weighted score 83.55 84.80 82.33 85.07 83.13 73.23 

 
Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL048/N0302 is Option 5 (Rock-dump 
whole length). The total weighted score for this option is 85.07. The next best performing option is Option 3 
(Leave tied-in at platform; remote end rock-dumped) with a total weighted score of 84.80. Figure 121 
illustrates the total weighted scores and the contributions of the sub-criteria and Figure 122 shows the 
contributions of the BEIS 5 main criteria. 
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Figure 121 The Total Weighted Scores of the Options for PL048/N0302 and the Contributions  
of the Sub-criteria. 

 

 

Figure 122 The Total Weighted Scores of the Options for PL048/N0302 and the Contributions  
of the BEIS 5 Main Criteria. 
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12.3.9.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 50 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 123 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is consistently ranked first in different the weighting scenarios, with the 
exception of Scenario 3, ‘weighted to Environmental’ in which it is ranked fourth; in this scenario the low 
score in the legacy environmental impact sub-criterion is emphasised by the weighting. Option 3  
(Leave tied-in at platform; remote end rock-dumped) is usually ranked second, except in Scenario 2, 
‘weighted to Safety’ where Option 3 is ranked third and Option 6 (Recover whole length by cut and lift) is 
ranked second because in this option, the safety risk to other users of the sea is emphasised, resulting in 
Option 6 attaining a higher total weighted score than Option 3. Option 3 also replaces Option 5 as the 
highest ranked option under Scenario 3, because less rock would be used in this option and so the score for 
legacy environmental impact is higher in Option 3 than in Option 5. The ranks of the other options are 
affected by the different weighing scenarios because the difference in the total weighting scores is never 
particularly great. Of the scenarios in which Option 5 and Option 3 are ranked first and second, the largest 
difference between them occurs in Scenario 5, ‘weighted to Societal’ and is only 0.65. This means that the 
difference between the total weighted scores for Options 3 and 5 is approximately 1% or less. 

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline. 
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Table 50 Total Weighted Scores and Ranking of the Options for PL048/N0302 under Different 
Weighting Scenarios. 

Weighting Scenario Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

83.55 84.80 82.33 85.07 83.13 73.23 

3 2 5 1 4 6 

2. Weighted to Safety 
Rank 

86.23 86.91 86.66 88.64 87.28 79.80 

5 3 4 1 2 6 

3. Weighted to Environmental 
Rank 

87.26 88.01 85.96 86.61 86.80 79.40 

2 1 5 4 3 6 

4. Weighted to Technical 
Rank 

85.65 88.59 81.74 88.79 83.34 63.66 

3 2 5 1 4 6 

5. Weighted to Societal 
Rank 

70.91 71.84 70.54 72.49 71.02 63.64 

4 2 5 1 3 6 

6. Standard Weighting without 
Economic 

Rank 

63.58 64.82 62.37 65.12 63.29 53.51 

3 2 5 1 4 6 

 
Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 123 Results of the Sensitivity Analysis of the Options for PL048/N0302. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.9.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the cause of the difference in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is usually ranked first, though it never 
scores significantly higher than Option 3 (Leave tied-in at platform; remote end rock-dumped) or the other 
options under consideration. As described in Section 12.3.1, the assessment of the recommended option for 
PL048/N0302 has been based on the comparison of the best full removal option and the best performing 
option according to the CA data, after eliminating Option 3 from consideration. For this pipeline, this is a 
comparison of Option 6 (Recover whole length by cut and lift) with Option 5 (Rock-dump whole length). The 
differences between the two options are illustrated in Figure 124 in which the positive differences of 
Option 5 over Option 6 are shown in green and the negative differences of Option 5 against Option 6 are 
shown in red. 

Figure 124 PL048/N0302 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 5 is preferable to Option 6 in four of the twelve sub-criteria: technical feasibility, impact on 
communities, cost and safety risk to offshore project personnel. Option 5 is preferable to Option 6 in four of 
the twelve sub-criteria: technical feasibility, impact on communities, cost and safety risk to offshore project 
personnel. In the safety risk to onshore personnel, energy use and gaseous emissions sub-criteria, the 
differences between the two options were calculated to be zero hence no bars appear in Figure 124. On 
review of the data in Table 48, Option 5 is preferable in safety risk to onshore personnel and Option 6 is 
preferable in energy use and gaseous emissions. Option 6 is preferable to Option 5 in the remaining five 
sub-criteria: employment, effects on commercial fisheries, safety risk to other users of the sea and operational 
and legacy environmental impacts. The differences between the two options are, in some cases, very small 
so the bars do not appear in Figure 124.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 124 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL048/N0302. 
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Technical Feasibility 

Option 5 was assessed to be one of the most feasible options within the BDP and accordingly was scored 
as 1.00. Rock-dumping is a routine operation in the industry and there are no concerns with our ability to 
successfully deposit the rock to the required depth of cover over the top of the pipeline, even when larger 
volumes of rock are required (in Option 5). Option 6, though still assessed to be more feasible than some 
other options considered within the BDP, was accorded the lower score of 0.84; cut and lift of pipeline 
sections is also a routine operation but such operations are usually conducted on shorter lengths of pipeline. 
In addition, there are some concerns over our ability to successfully recover a pipeline of this length, age and 
diameter, particularly without the concrete coating spalling from the steel pipeline. However, any difficulties 
in the cut and lift operations are more likely to result in an increase in the duration of the operations and 
hence cost. As such, this sub-criterion is not considered to act as a significant driver between the options. 

Impact on Communities 

In Option 5, a very small amount of material would be returned to shore (approximately 33 tonnes). Such a 
small amount of material is not expected to have any significant onshore impacts. Option 5 therefore scored 
very highly on the global scale (0.99). Option 6 would return the full pipeline material inventory to shore 
(approximately 600 tonnes tonnes) which is around 18 times the mass than that in Option 5 and slightly 
reduced the score for Option 6 to 0.97. This is still a high score on the global scale as this is a relatively 
small amount of material, particularly when compared with the amounts of material that could be returned to 
shore from other BDP scopes of work. With such a small difference in the score of both options and the small 
amounts of material returned to shore in each option, we have concluded that ‘impact on communities’ is not 
a strong differentiator between Option 5 and Option 6. (Note impacts from quarrying of rock were excluded 
from the scoring of the options). 

Cost 

The costs for the options for PL048/N0302 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £1.45 million, Option 5 (Rock-dump whole length) represents 
approximately 35% of the cost of Option 6 (Recover whole length by cut and lift) (£4.13 million). Both 
options have relatively low costs and so attained high scores on the global scale (1.00 for Option 5 and 
0.99 for Option 6). Option 6 represents a three-fold (or £2.68 million) increase in absolute expenditure  
from Option 5; however, ‘cost’ is not considered to be a strong differentiator between the two options. 

Safety Risk to Project Personnel 

Option 5 has the lowest combined safety risk for project personnel (a PLL of 0.0005) whereas Option 6  
has a combined project personnel PLL of 0.0017. Option 5 would have to be completed 2,000 times and 
Option 6 more than 580 times before there might be one fatality among the project personnel. The 
proportion of risk due to onshore activities is very small in both options. 

When compared with the PLL thresholds used in the first step of evaluating E&P projects (1 x 10 -3), the total  
PLL for Option 5 both falls within the ALARP range (0.5 x 10 -3) so this option would not require any further 
mitigation before work could commence. Option 6 however, slightly exceeds this threshold (1.7 x 10 -3) but 
is probably within the error margin of the calculations. We would examine this option in more detail to 
provide additional mitigation and ensure it was within the ALARP range before carrying out any execution 
activities. 

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6. 
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Energy Use and Emissions 

Different vessels would be required to execute the two options and where energy penalties are applied to 
Option 5 because of recyclable material being left in field, Option 6 benefits from the recycling of this 
material, which is less energy intensive than new manufacture. Option 6 therefore uses slightly less energy 
(16,191 GJ) than Option 5 (17,784 GJ), that is, Option 6 requires 91% of the energy required to execute 
Option 5. On the basis of these estimates, ‘energy use’ does not act as a differentiator between the  
two options. 

A similar pattern is seen in the generation of gaseous emissions: Option 6 (1,109 CO2 tonnes) would 
generate approximately 89% of the emissions of Option 5 (1,245 CO2 tonnes). The total CO2 emissions 
from all four Brent platforms in 2011 were 396,000 tonnes, approximately 318 times higher than estimated 
total CO2 emissions of Option 5 or approximately 357 times higher than those of Option 6; they are 
considered to represent a very small proportion of the operating emissions (less than 1%). The calculated 
emissions from each option are also extremely low when compared with the total CO2 emissions from all 
UKCS oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 [17] as 14.22 million 
tonnes in 2011 and are very low when compared with the UK commitment under the Climate Change Act 
[18] which implies an average annual reduction of 47.6 million tonnes CO2, each year from 2013-2017. 
Given the small amounts of emissions associated with Option 5 and Option 6 we have concluded that 
‘emissions’ does not differentiate the options. 

Employment 

Option 6 (Recover whole length by cut and lift) is marginally more expensive than Option 5 (Rock-dump 
whole length) and as such the level of employment supported by Option 6 (approximately 17 man-years) is 
also greater than that supported by Option 5 (6 man-years). Most of the expenditure is associated with vessel 
costs and therefore the employment would mostly be of offshore vessel-based roles. The employment 
supported by either option would not be continuous and none of the roles could be supported full -time  
in comparison with the Brent Decommissioning well abandonment programme, with an estimated 
3,800 man-years of employment, the level of employment supported by both options represent small 
percentages (less than 1%). Consequently, we have concluded that the sub-criterion ‘employment’ is not a 
strong differentiator between the options. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). In both Option 5 and Option 6 there 
would be a net increase in monetary benefit compared with the current situation over the predicted lifetime  
of the pipeline (£118,808 and £148,510 respectively). These equate to negligible annual benefits (£540 
in Option 5 and £675 in Option 6) and we have therefore concluded that the sub-criterion ‘effect on 
commercial fisheries’ is not a strong differentiator between the options. 
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Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case risk 
assessment. 

In Option 6, the pipeline would be removed and any risk to fishermen would be eliminated. The Anatec 
study estimated that without the safety zones being in place, the total PLL for fishermen in Option 5 (Rock-
dump whole length) would be 0.0040 over the predicted lifetime of the pipeline. This PLL means that if 
approximately 250 PL048/N0302 pipelines were decommissioned in this way there is a risk of one 
fisherman fatality over the predicted lifetime of the pipeline, as a result of snagging fishing gear on the 
pipeline. Anatec also calculated the annual PLL for this pipeline as 6.64 x 10 -6, which when compared to 
the annualised PLL threshold for E&P projects (1 x 10 -3), is well within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the potential 
risk to fishermen is considered to be acceptable in Option 5. 

Operational Environmental Impacts 

During the operations to cut and lift the pipeline in sections in Option 6, there would be some minor and 
localised seabed disturbance from which the seabed and benthic fauna would be expected to rapidly 
recover. Option 6 therefore scored highly on the global scale (0.93). The seabed would also be disturbed 
during Option 5, as the 39,100 tonnes of rock is deposited on the seabed but the disturbance is expected 
to be greater than that in Option 6, so the score for this option was reduced to 0.82. Although lower,  
this score is still relatively high on the global scale and the seabed would be expected to recover from 
disturbance caused by the operations. Given the small difference in the global scales scores and the 
expected recovery of the seabed from the operational impacts arising from each option, we have concluded 
that this sub-criterion does not differentiate the options. (Note the score for Option 5 does not include the 
impacts of quarrying the rock). 

Legacy Environmental Impacts 

Option 6 would remove the pipeline from the marine environment and so there would be no legacy 
environmental impacts arising from the degradation of the pipeline. The addition of the rock in Option 5 
would limit the potential impacts from this degradation but may result in a permanent habitat change i.e. 
attracting new species to the immediate area. However, the seabed in the Brent Field is known to have 
areas of boulders so this impact was not assessed by DNV GL to be a significant impact resulting in a score 
of 0.85 on the global scale. Overall, no significant environmental impacts are expected to occur and on this 
basis we have concluded that the sub-criterion ‘legacy environmental impacts’ is not a strong differentiator 
between the options. 

12.3.9.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the best full 
removal option (Option 6) and the best performing option based on the CA data, Option 5. However, the 
supporting data do show differences, particularly in the safety risk to other users of the sea (fishermen) sub-
criterion, though the risk to fishermen in both options is low, and in the cost sub-criterion. 
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Estimating the long-term safety risk for fishermen is complex and uncertain. Several important assumptions had 
to be accepted, and forecasts made – about fishing activity and pipeline longevity – going hundreds of 
years into the future (Section 11.4.2). In addition, the risk assessment PLLs used in the CA assumed that the 
500 m safety zone around the Brent Bravo platform would no longer be in place when in reality, if 
derogation from the OSPAR 98/3 Decision for the Brent Bravo GBS is granted, a 500 m safety zone will be 
applied for from the HSE (though not patrolled by a standby vessel). Overwhelmingly, the assumptions used 
in the calculations of risk have been conservative, and we believe that their individual and combined effects 
have been to over-estimate the likelihood that fishing gear will snag on degrading pipelines on the seabed, 
and that snaggings will lead to accidents and that accidents will lead to fatalities. The risks to fishermen are 
less amenable to mitigation than those to project personnel. They are not under the control of the project, 
and would be reduced mainly by the application of good navigation practice and seamanship, by the use 
of present and future aids to navigation, and by the use and maintenance of systems such as FishSAFE.  

In order to completely remove this low level but ongoing risk to fishermen would require an increase in cost, 
from Option 5 to Option 6, of £2.68 million. The PLT therefore wished to examine whether there was a less 
expensive option that would still comply with the preferences expressed by the fishermen that the seabed 
surface should be left free from obstructions. The option that best represented this compromise was Option 4 
(Trench and backfill whole length). 

Option 4 would reduce the total PLL to fishermen from 0.0040 in Option 5 to 0.0020, that is, by half  
(Table 51). This PLL assumes that all the safety zones have been removed, so in reality the PLL would be 
expected to be even lower as we intend to apply for the zones to remain in place. Although this pipeline 
would not be recorded on any navigational charts or on FishSAFE, we remain responsible for ensuring the 
pipeline remains buried, for remediating any section that does not and liable for any third-party claims arising 
from interactions with the pipeline.  

Reducing the potential risk to fishermen by selecting Option 4, also reduces the potential safety risks to our 
project personnel from 0.0005 (Option 5) and 0.0017 (Option 6 ) to 0.0003 in Option 4. The operational 
environmental effects of trenching this pipeline would be slightly greater than those in Option 6, but would be 
less than those arising from Option 5. Once buried, the legacy environmental effects from the pipeline would 
be limited as in Option 5, but without the potential impacts of introducing new rock to the seabed; Option 4 
was therefore scored higher than Option 5 in this sub-criterion and on a par with Option 6, although the 
difference between no impact because the pipeline would be removed in Option 6 and the negligible 
impact in Option 4 is acknowledged. The energy used and gaseous emissions created in Option 4 have 
also been calculated to be less than those for Options 5 or 6, though the differences are relatively small 
(Table 48). Option 4 is thought to be more difficult to execute than Option 5 or 6 because of the changeable 
and often difficult seabed sediments but still scores relatively highly on the global scale (0.80). Option 4 is 
also less expensive than either Option 5 or Option 6 and although the intention of the re-examination of the 
data was not to find a less expensive option than Option 5, being able to reduce the safety risk to fishermen 
and project personnel and legacy environmental impacts with minimal increases in operational environmental 
impacts (compared with Option 6), makes Option 4 an attractive option. 

12.3.9.7 Recommended Option for PL048/N0302 

Option 4 (Trench and backfill whole length) presents what we believe to be a balanced recommendation for 
this pipeline, in which the concerns of our stakeholders can be addressed without significantly increasing 
operational environmental impacts. At the same time, the potential safety risk to our project personnel is 
reduced, and the option achieves a similar level of legacy environmental impacts and effects on commercial 
fisheries as completely removing the pipeline, for a cost which is less than either fully removing the pipeline 
or covering it with over-trawlable rock. We have therefore concluded that the recommended 
decommissioning option for PL048/N0302 is Option 4 Trench and backfill whole length. 
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Since the completion of the CA for PL048/N0302, the GEP pipeline PL4493/N0610 has been installed 
and rock-dumped and crosses PL048/N0302 just outside the Brent Bravo 500 m safety zone. Most of 
PL048/N0302 between the Brent Spar PLEM and the GEP pipeline crossing will be trenched as 
recommended by the CA. The section of PL048/N0302 between the GEP pipeline crossing and the Brent 
Bravo platform is long enough to trench; however the BDP may opt to remove this length of pipeline by cut 
and lift. Trenching of this pipeline therefore represents the minimum decommissioning solution for this 
pipeline. 

12.3.10 PL049/N030128 

12.3.10.1 Overview 

Diameter Length Service Location Type Status 

16 inch 2.8 km Oil export (now 
drains line) 

BA to Brent SPAR PLEM Rigid Exposed on seabed with mattresses 
associated with the PLEM at one 
end 

12.3.10.2 Introduction 

This section presents the results of the CA for PL049/N0301 which runs between the Brent Alpha platform 
and the Brent Spar PLEM. The PLEM will be removed from the seabed during decommissioning of the Brent 
Field. In the full removal options, the mattresses will be recovered to allow recovery of the full length of the 
pipeline.  

12.3.10.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 51. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 52. 

 

28 It should be noted that the CA for this pipeline was conducted prior to the installation of the GEP export 
pipeline PL4492/N0610. The presence of this pipeline has not affected the decommissioning options under 
consideration for PL049/N0301 but the programme of work has been updated. 
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Table 51 Raw Data in each Sub-criterion for PL049/N0301. 

Sub-criterion Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project 
personnel (PLL) 

0.0003 0.0003 0.0004 0.0006 0.0021 0.0035 

Safety risk to other users of the sea 
(PLL) 

0.0834 0.0845 0.0062 0.0125 0.0000 0.0000 

Safety risk to onshore project 
personnel (PLL) 

0.0000 0.0000 0.0000 0.0000 0.0001 0.0001 

Operational environmental impacts 
(score) 

0.99 0.97 0.88 0.80 0.92 0.93 

Legacy environmental impacts (score) 0.96 0.95 1.00 0.80 1.00 1.00 

Energy use (GJ) 16,674 15,442 17,883 22,884 20,691 24,300 

Emissions (Te CO2) 1,269 1,178 1,355 1,623 1,412 1,714 

Technical feasibility (score) 0.92 1.00 0.80 1.00 0.84 0.35 

Effects on commercial fisheries (£) 0 0 180,794 144,635 180,794 180,794 

Employment (man-years) 3.6 3.1 4.6 7.3 20.9 35.6 

Impact on communities (score) 0.99 0.99 0.99 0.99 0.97 0.97 

Cost (£ million) 0.91 0.77 1.16 1.83 5.25 8.93 

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

Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Table 52 Transformed and Weighted Sub-criteria Scores of the Options for PL049/N0301. 

Sub-criterion Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project 
personnel  

6.66 6.66 6.66 6.65 6.62 6.58 

Safety risk to other users of the sea  4.56 4.54 6.51 6.35 6.67 6.67 

Safety risk to onshore project 
personnel  

6.67 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts  4.95 4.85 4.40 4.00 4.60 4.65 

Legacy environmental impacts  4.80 4.75 5.00 4.00 5.00 5.00 

Energy use  4.95 4.96 4.95 4.93 4.94 4.93 

Emissions  4.96 4.96 4.96 4.95 4.95 4.95 

Technical feasibility  18.40 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 0.00 0.00 0.52 0.42 0.52 0.52 

Employment 0.01 0.01 0.01 0.02 0.07 0.11 

Impact on communities 6.60 6.60 6.60 6.60 6.47 6.47 

Cost 19.97 19.97 19.96 19.93 19.80 19.67 

Total weighted score 82.54 83.97 82.24 84.53 83.11 73.21 

 
Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL049/N0301 is Option 5 (Rock-dump 
whole length). The total weighted score for this option is 84.53. The next best performing option is Option 3 
(Leave tied-in at platform; remote end rock-dumped) with a total weighted score of 83.97. Figure 125 
illustrates the total weighted scores and the contributions of the sub-criteria and Figure 126 shows the 
contributions of the BEIS 5 main criteria. 
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Figure 125 The Total Weighted Scores of the Options for PL049/N0301 and the Contributions  
of the Sub-criteria. 

 

 

Figure 126 The Total Weighted Scores of the Options for PL049/N0301 and the Contributions  
of the BEIS 5 Main Criteria. 
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12.3.10.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 53 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 127 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is consistently ranked first in different the weighting scenarios, with the 
exception of Scenario 3, ‘weighted to Environmental’ in which it is ranked fifth; in this scenario the low score 
in the legacy environmental impact sub-criterion is emphasised by the weighting. Option 3 (Leave tied-in at 
platform; remote end rock-dumped) is ranked second in the majority of the scenarios, except in Scenario 2, 
‘weighted to Safety’ where Option 3 is ranked fourth because in this option, the lower score of Option 3 in 
the safety risk to other users of the sea sub-criterion is emphasised. In Scenario 3, ‘weighted to 
Environmental, Option 3 is ranked first, replacing Option 5, because less rock and therefore less legacy 
environmental impact with occur in Option 3 than in Option 5. The ranks of the other options are affected by 
the different weighing scenarios because the difference in the total weighting scores is never particularly 
great, though Option 7 (Recover whole length by reverse S-lay (single joint)) is always ranked last. Of the 
four scenarios in which Option 5 and Option 3 are ranked first and second, the largest difference between 
them occurs in Scenario 5, ‘weighted to Societal’ and is only 0.96. This means that the difference between 
the total weighted scores for Options 3 and 5 is approximately 1% or less. 

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline. 
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Table 53 Total Weighted Scores and Ranking of the Options for PL049/N0301 under Different 
Weighting Scenarios. 

Weighting Scenario Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

82.54 83.97 82.24 84.53 83.11 73.21 

4 2 5 1 3 6 

2. Weighted to Safety 
Rank 

84.24 85.28 86.45 87.97 87.24 79.77 

5 4 3 1 2 6 

3. Weighted to Environmental 
Rank 

86.47 87.37 85.80 85.74 86.69 79.31 

3 1 4 5 2 6 

4. Weighted to Technical 
Rank 

84.89 87.97 81.67 88.39 83.32 63.65 

3 2 5 1 4 6 

5. Weighted to Societal 
Rank 

70.16 71.23 70.59 72.19 71.13 63.77 

5 2 4 1 3 6 

6. Standard Weighting without 
Economic 

Rank 

62.57 64.00 62.29 64.60 63.31 53.55 

4 2 5 1 3 6 

 
Option 2 Leave tied-in at platform; remote end trenched 

Option 3 Leave tied-in at platform; remote end rock-dumped 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 127 Results of the Sensitivity Analysis of the Options for PL049/N0301. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.10.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the cause of the difference in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is usually ranked first, though it never 
scores significantly higher than Option 3 (Leave tied-in at platform; remote end rock-dumped) or the other 
options under consideration. As described in Section 12.3.1, the determination of the recommended option 
has been based on the comparison between the best performing full removal option, Option 6 (Recover 
whole length by cut and lift) and the best performing option as demonstrated by the CA procedure, Option 5 
(Rock-dump whole length), after removal of Option 3 from consideration in the assessment. The differences 
between these two options are illustrated in Figure 128. The positive differences of Option 5 over Option 6 
are shown in green and the negative differences of Option 5 against Option 6 are shown in red. 

Figure 128 PL049/N0301 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 5 (Rock-dump whole length) is preferable to Option 6 (Recover whole length by cut and lift) in five 
sub-criteria: technical feasibility, impact on communities, cost and safety risk to offshore and onshore project 
personnel. The differences between the two options are, in some cases, very small so the bars do not appear 
in Figure 128. In the case of the safety risk to onshore personnel sub-criterion, the difference between the two 
options was calculated to be zero but examination of the data in Table 51 shows that Option 5 is preferable 
to Option 6. Option 6 is preferable to Option 5 in seven sub-criteria: energy use and gaseous emissions, 
employment, effects on commercial fisheries, safety risk to other users of the sea and operational and legacy 
environmental impacts. 

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 128 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL049/N0301. 
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Technical Feasibility 

Option 5 was accorded the highest possible score on the global scale (1.00). Rock-dumping is a routine 
operation in the industry and there are no concerns with our ability to successfully execute the options even 
when large volumes of rock are required such as in Option 5. The score for Option 6 was reduced to 0.84 
due to concerns of the ability to successfully recover a pipeline of this and length in short sections. However, 
cut and lift operations are routine in the industry and any technical difficulties would most likely result in 
extended operations and hence cost. As such, this sub-criterion is not considered to act as a significant driver 
between the options.  

Impact on Communities 

In Option 5, a very small amount of material would be returned to shore (26 tonnes). Such a small amount  
of material of material is not expected to have any onshore impacts and so Option 5 achieved a very high 
score in this sub-criterion (0.99). In contrast, Option 6 would return the full material inventory of the pipeline 
(730 tonnes of steel and concrete) to shore for processing and recycling, reuse or disposal. However, this is 
still a small amount of material, particularly when compared with the amounts of material returned to shore 
from other scopes of work in the project. As a result, Option 6 was still scored very highly in this sub-criterion 
(0.97) and only slightly lower than Option 5. With such a small difference in the score of both options and 
the small amounts of material returned to shore in each option, we have concluded that ‘impact on 
communities’ is not a strong differentiator between Option 5 and Option 6. (Note impacts from quarrying  
of rock were excluded from the scoring of the options). 

Cost 

The costs for the options for PL049/N0301 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £1.83 million, Option 5 represents approximately 35% of the cost 
of Option 6 (£5.25 million), that is, Option 6 is approximately three times the cost of Option 5. Both options 
have relatively low costs and so attained high scores on the global scale (0.99 for Option 6 and 1.00 for 
Option 5). ‘Cost’ is therefore not a strong differentiator between the two options. 

Safety Risk to Project Personnel 

Option 5 has the lowest combined safety risk for project personnel (a total PLL of 0.0006) whereas Option 6 
has a total project personnel PLL of 0.0022. Neither of these PLLs is particularly high and mean that Option 5 
would have to be executed more than 1,660 times and Option 6 more than 450 times before there might 
be one fatality among the project personnel The proportion of risk due to onshore activities is very small in 
both options. 

When compared with the PLL thresholds used in the first step of evaluating E&P projects (1 x 10 -3), the total  
PLL for Option 5 falls within the ALARP range (0.6 x 10 -3) so this option would not require mitigation prior to 
execution. The combined PLL for Option 6 is twice the threshold (2.1 x 10 -3) indicating that further mitigation 
would be required prior to execution. 

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6. 
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Energy Use and Emissions 

Different vessels would be used to execute the two options and where, in Option 5, energy penalties are 
applied for leaving recyclable material in the field, Option 6 requires energy to process the recovered 
material. Despite the differences in the operations of the two options, the amount of energy required and the 
gaseous emissions generated are similar: Option 6 would require marginally less energy (20,691 GJ) than 
Option 5 (22,884 GJ) and represents approximately 90% of the energy required in Option 5. On the basis 
of these estimates, energy use does not act as a differentiator between the two options. 

A similar pattern is seen in the generation of gaseous emissions: Option 6 (1,412 CO2 tonnes) would 
generate approximately 87% of the emissions of Option 5 (1,623 CO2 tonnes). The total CO2 emissions 
from all four Brent platforms in 2011 were 396,000 tonnes, approximately 244 times higher than estimated 
total CO2 emissions of Option 5 or approximately 280 times higher than those of Option 6; they are 
considered to represent a very small proportion of the operating emissions (less than 1%). The calculated 
emissions from each option are also extremely low when compared with the total CO2 emissions from all 
UKCS oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 [17] as 14.22 million 
tonnes in 2011 and are very low when compared with the UK commitment under the Climate Change Act 
[18] which implies an average annual reduction of 47.6 million tonnes CO2, each year from 2013-2017. 
Given the small amounts of emissions associated with Option 5 and Option 6 we have concluded that 
‘emissions’ does not act as a strong differentiator between the options. 

Employment 

Option 6 (Recover whole length by cut and lift) is slightly more expensive than Option 5 (Rock-dump whole 
length) and as such the level of employment supported by Option 6 (approximately 21 man-years) is also 
slightly greater than that supported by Option 5 (7 man-years). Most of the expenditure is associated with 
vessel costs and therefore the employment would mostly be offshore vessel-based roles. The employment 
supported by either option would not be continuous and none of the roles could be supported full -time. In 
comparison with the Brent Decommissioning well abandonment programme, with an estimated 3,800  
man-years of employment, the level of employment supported by Option 5 and Option 6 represent small 
percentages (less than 1%). Consequently, we have concluded that the sub-criterion ‘employment’ is not  
a strong differentiator between the options. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). In Option 6, the whole pipeline would 
be removed from the seabed, resulting in a net monetary benefit of £180,794 over the predicted lifetime of 
the pipeline. In Option 5, the whole pipeline would be covered with over-trawlable rock-dump allowing 
fishing activities to resume and resulting in a net monetary benefit of £144,635 over the predicted lifetime of 
the pipeline. In either option, this is a negligible annual benefit (£821 in Option 6 and £657 in Option 5) 
and we have therefore concluded that the sub-criterion ‘effect on commercial fisheries’ is not  
a strong differentiator between the options. 
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Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case risk 
assessment. 

Option 6 (Recover whole length by cut and lift would completely eliminate any safety risk to fishermen. The 
Anatec study estimated that without the safety zones being in place, the total PLL for fishermen in Option 5 
(Rock-dump whole length) would be 0.0125 over the predicted lifetime of the pipeline. This PLL means that if 
we decommissioned PL0049/N0301 by rock-dumping the whole length 80 times, there is the potential for 
one fisherman fatality occurring as a result of a snagging incident. Anatec also calculated the annual PLL for 
this pipeline as 0.00002, which when compared to the annualised PLL threshold for E&P projects (1 x 10 -3), 
is within the tolerable range (2.08 x 10 -5). 

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the absolute 
PLL for Option 5 indicates that the risk to fishermen is considered to be acceptable. 

Operational Environmental Impacts 

Both Option 6 (Recover whole length by cut and lift) and Option 5 (Rock-dump whole length) score highly on 
the global scale for operational environmental impacts (0.92 and 0.80 respectively). During the execution of 
Option 6, there would be localised, minor disturbance of the seabed surface as the pipeline is cut into 
sections and recovered. It is expected that the seabed would rapidly recover from this short and limited level 
of disturbance. Option 5 will require approximately 47,600 tonnes of rock to be deposited on the seabed 
which would result in greater seabed disturbance which is reflected in the lower score. This was also the 
lowest score in this sub-criterion of all the options considered for this pipeline. However, the absolute impact 
of Option 5 is not expected to result in a significant environmental impact nor is the difference in the 
assessment of the impacts of Option 5 and Option 6 very great. We have therefore concluded that this  
sub-criterion does not strongly differentiate between the two options. 

Legacy Environmental Impacts 

Removing the pipeline in Option 6 would eliminate any legacy environmental impacts. Option 5 requires the 
use of rock to cover the whole pipeline which may result in a permanent habitat change i.e. attracting new 
species to the immediate area and reduced the score for this option to 0.80 on the global scale. However, 
the seabed in the Brent Field is known to have areas of boulders so this impact was not assessed by DNV 
GL to be a significant impact. The addition of the rock would limit the potential legacy environmental effects 
arising from the degradation of the pipeline over time. Overall, no significant environmental impacts are 
expected to occur and on this basis we have concluded that the sub-criterion ‘legacy environmental impacts’ 
is not a strong differentiator between the options. 

  



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 251 

12.3.10.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the best full 
removal option, Option 6 (Recover whole length by cut and lift) and Option 5 (Rock-dump whole length). 
However, the supporting data do show differences, particularly in the safety risk to other users of the sea 
(fishermen) sub-criterion, though the risk to fishermen in both options is low. Estimating the long-term safety risk 
for fishermen is complex and uncertain. Several important assumptions had to be accepted, and forecasts 
made – about fishing activity and pipeline longevity – going hundreds of years into the future 
(Section 11.4.2). In addition, the risk assessment PLLs used in the CA assumed that the 500 m safety zone 
around the Brent Alpha platform would no longer be in place when in reality, if derogation from the OSPAR 
98/3 Decision for the Brent Alpha jacket footings is granted, a 500 m safety zone will be applied for from 
the HSE (though not patrolled by a standby vessel). Overwhelmingly, the assumptions used in the calculations 
of risk have been conservative, and we believe that their individual and combined effects have been to over-
estimate the likelihood that fishing gear will snag on degrading pipelines on the seabed, and that snaggings 
will lead to accidents and that accidents will lead to fatalities. However, the risks to fishermen are less 
amenable to mitigation than those to project personnel. They are not under the control of the project, and 
would be reduced mainly by the application of good navigation practice and seamanship, by the use of 
present and future aids to navigation, and by the use and maintenance of systems such as FishSAFE.  

Option 6 would completely eliminate any future safety risk to fishermen; however, this would require an 
increase in expenditure of £3.4 million. When the performance in all other sub-criteria shows no significant 
differences, cost can be considered to be a driver. Mindful of the views expressed by the SFF during informal 
discussions, however, the PLT wished to investigate if a more cost efficient compromise between reducing 
safety risk to other users (fishermen) and project expenditure could be achieved. To this end, the data for 
Option 4 (Trench and backfill whole length) was re-examined as it would result in half the potential safety risk 
to fishermen. 

The reduction of the safety risk to fishermen from a PLL of 0.0125 in Option 5 to a PLL of 0.0062 in  
Option 4 over the predicted life of the pipeline (Table 51) would also result in a decrease in the total safety 
risk to project personnel from 0.0006 in Option 5 to 0.0004 in Option 4. Trenching and backfilling the 
pipeline would however, have an increased operational environmental impact when compared to Option 6, 
as greater disturbance of the seabed sediment would occur, but less of an operational impact compared 
with Option 5. Once operations are complete, the pipeline would be entirely buried and would minimise the 
legacy impacts of the degrading pipeline similar to Option 5, but without the potential for altering the 
seabed habitat by the use of a large volume of additional rock. Option 4 therefore performs better than 
Option 5 in the legacy environmental impact sub-criterion and is scored on a par with Option 6 on the 
global scale, achieving the highest possible score (1.0) though there is a difference between a negligible 
impact in Option 4 and the absence of an impact (Option 6). Trenching the pipeline would use less energy 
than either Option 5 or Option 6 (17,883 GJ) and would therefore generate fewer gaseous emissions than 
either option (1,355 CO2 tonnes). Trenching of the pipeline is thought to be slightly more difficult than 
removing the pipeline by cut and lift or rock-dumping the pipeline and is a function of the changeable and 
difficult seabed conditions known to exist in the Brent Field; however, the difference is not great and 
Option 4 still scores relatively highly on the global scale for the project in this sub-criterion. Option 4 is also 
less expensive than both Option 5 and Option 6 and although the intention of the re-examination was not to 
find a less expensive option than Option 5, being able to reduce the safety risk to fishermen and project 
personnel with minimal increases in operational environmental impact and a reduction in cost is an obvious 
advantage. 
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12.3.10.7 Recommended Option for PL049/N0301 

Option 4 (Trench and backfill whole length) presents what we believe to be a balanced recommendation for 
this pipeline, in which the concerns of our stakeholders can be addressed without significantly increasing 
operational environmental impacts. At the same time, this option reduces the safety risk to our project 
personnel and achieves a similar level of legacy environmental impact and effects on commercial fisheries as 
completely removing the pipeline for less expenditure than either removing the pipeline or rock-dumping the 
entire length. Although this pipeline will not be recorded on any navigational charts or in FishSAFE as it will 
be below the seabed surface, we remain responsible for monitoring the pipeline to ensure it remains buried 
and we remain liable for any third-party claims arising from damage caused by the pipeline. We have 
therefore concluded that the recommended decommissioning option for PL049/N0301 is Option 4 Trench 
and backfill whole length. 

Since the CA of this pipeline was conducted, the GEP pipeline PL4493/N0610 has been installed and 
now crosses this pipeline which will prevent trenching of the whole length of pipeline. Whilst the main length 
of the pipeline between the Brent Spar PLEM and the GEP pipeline crossing will be trenched as 
recommended by the CA and the short (approximately 200 m long) section of pipeline between the GEP 
pipeline crossing and Brent Alpha will be removed by cut and lift. 
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12.3.11 PL050/N0401 

12.3.11.1 Overview 

Diameter Length Service Location Type Status 

28 inch 3 km Flare gas 
(abandoned) 

BA to Brent Flare Rigid Exposed on seabed with rock 
dump at Brent Flare end 

12.3.11.2 Introduction 

This section presents the results of the CA for PL050/N0401 which runs between the Brent Alpha platform 
and the previous location of the Brent Flare. The remote end of the pipeline i.e. the Brent Flare end has 
previously been covered with over-trawlable rock-dump. It has been assumed that this section of the pipeline 
would remain under this undisturbed rock, even in the full removal options. For the purposes of the CA, it has 
been assumed that a 100 m long section is under this rock-dump and that the pipeline would be cut 15 m 
before this rock if the option required it. A small amount of rock would then be deposited over this short 
section of the pipeline. 

12.3.11.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 54. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 55. 

Table 54 Raw Data in each Sub-criterion for PL050/N0401. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel (PLL) 0.0004 0.0009 0.0005 0.0031 0.0050 

Safety risk to other users of the sea (PLL) 0.2600 0.0214 0.0428 0.0000 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0000 0.0003 0.0003 

Operational environmental impacts (score) 1.00 0.86 0.79 0.92 0.93 

Legacy environmental impacts (score) 0.93 1.00 0.85 1.00 1.00 

Energy use (GJ) 37,836 43,366 45,171 41,386 41,209 

Emissions (Te CO2) 3,007 3,405 3,430 2,742 2,782 

Technical feasibility (score) 1.00 0.80 1.00 0.84 0.35 

Effects on commercial fisheries (£) 0 246,538 197,230 246,538 246,538 

Employment (man-years) 2.8 7.0 6.4 37.0 48.8 

Impact on communities (score) 1.00 0.99 0.99 0.90 0.90 

Cost (£ million) 0.71 1.75 1.60 9.28 12.24 

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

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Table 55 Transformed and Weighted Sub-criteria Scores of the Options for PL050/N0401. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel  6.66 6.65 6.66 6.59 6.54 

Safety risk to other users of the sea  0.10 6.13 5.59 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts  5.00 4.30 3.95 4.60 4.65 

Legacy environmental impacts  4.65 5.00 4.25 5.00 5.00 

Energy use  4.89 4.88 4.87 4.88 4.88 

Emissions  4.90 4.89 4.89 4.91 4.91 

Technical feasibility  20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 0.00 0.71 0.57 0.71 0.71 

Employment 0.01 0.02 0.02 0.12 0.15 

Impact on communities 6.67 6.60 6.60 6.00 6.00 

Cost 19.97 19.93 19.94 19.65 19.54 

Total weighted score 79.53 81.78 84.01 82.60 72.73 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL050/N0401 is Option 5 (Rock-dump 
whole length). The total weighted score for this option is 84.01. The next best performing option is Option 6 
(Recover whole length by cut and lift) with a total weighted score of 82.60. Figure 129 illustrates the total 
weighted scores and the contributions of the sub-criteria and Figure 130 shows the contributions of the  
BEIS 5 main criteria. 
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Figure 129 The Total Weighted Scores of the Options for PL050/N0401 and the Contributions  
of the Sub-criteria. 

 

 

Figure 130 The Total Weighted Scores of the Options for PL050/N0401 and the Contributions  
of the BEIS 5 Main Criteria. 

 

 



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 256 

12.3.11.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 56 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 131 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is ranked first in four of the six weighting scenarios; in Scenario 2, 
‘weighted to Safety’ and Scenario 3, ‘weighted to Environmental’ Option 5 is ranked second. Option 6 
(Recover whole length by cut and lift) is ranked first or second in four of the six scenarios; in Scenario 4, 
‘weighted to Technical’ and Scenario 5, ‘weighted to Societal’, it is ranked third. The ranks of Options 1 
and 4 are also affected by the different weighing scenarios but the rank of Option 7 (Recover whole length 
by reverse S-lay (single joint)) is always ranked fifth. Of the scenarios in which Options 5 and Option 6 are 
ranked first and second (excluding Scenarios 4 and 5), the largest difference between them occurs in 
Scenario 1, ‘BEIS 5 main criteria’ and is only 1.41. The smallest difference between the two options occurs 
in Scenario 2, ‘weighted to Safety’ (0.20). These differences mean that the total weighted score for Option 5 
is never more than approximately 2% greater than that of Option 6. 

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline but we have taken the two options which usually have the 
highest total weighted scores into the next stage of assessment (Option 5 and Option 6). 
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Table 56 Total Weighted Scores and Ranking of the Options for PL050/N0401 under Different 
Weighting Scenarios. 

Weighting Scenario Option 1 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

79.53 81.78 84.01 82.60 72.73 

4 3 1 2 5 

2. Weighted to Safety 
Rank 

76.41 85.61 86.62 86.82 79.36 

5 3 2 1 4 

3. Weighted to Environmental 
Rank 

83.95 85.16 85.45 86.18 78.84 

4 3 2 1 5 

4. Weighted to Technical 
Rank 

84.64 81.33 88.00 82.94 63.29 

2 4 1 3 5 

5. Weighted to Societal 
Rank 

67.98 70.49 71.98 70.47 63.11 

4 2 1 3 5 

6. Standard Weighting without Economic 
Rank 

59.56 61.85 64.07 62.95 53.18 

4 3 1 2 5 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 131 Results of the Sensitivity Analysis of the Options for PL050/N0401. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.11.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is usually ranked first though it never scores 
significantly higher than Option 6 (Recover whole length by cut and lift) and most of the other options under 
consideration. As described in Section 12.3.1, the determination of the recommended option for this 
pipeline has been based on the comparison between the best full removal option, Option 6 (Recover whole 
length by cut and lift) and the CA-recommended option, Option 5 (Rock-dump whole length). The differences 
between Option 5 and Option 6 are illustrated in Figure 132. The positive differences of Option 5 over 
Option 6 are shown in green and the negative differences of Option 5 against Option 6 are shown in red. 

Figure 132 PL050/N0401 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 6 (Recover whole length by cut and lift) is preferable to Option 5 (Rock-dump whole length) in seven 
sub-criteria: safety risk to other users of the sea, legacy and operational environmental impacts, effects on 
commercial fisheries, employment and gaseous emissions and energy use. It should be noted that some of 
these differences are so small that the bars do not appear in Figure 132. Option 5 is preferable to Option 6 
in all the remaining sub-criteria: safety risk to onshore and offshore project personnel, cost, impact on 
communities and technical feasibility; again, some of the differences are so small that the bars do not appear 
on the difference chart. 

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 132 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL050/N0401. 

Technical Feasibility 

Option 5 was assessed to be one of the most feasible operations considered by the project (hence the score 
of 1.0) and to be more feasible that Option 6 (a score of 0.84). Rock-dumping is a routine operation in the 
industry and there are no concerns with our ability to successfully execute the option. The cutting and lifting  
of pipeline sections required in Option 6 is a relatively common operation in the industry but the score was 
reduced because of the age of the pipeline and some concerns over whether the concrete coating would 
have sufficient strength to be recovered without spalling off the steel pipeline. Option 6 may require some 
development of existing technologies and although not insurmountable, this will add complexity to the 
execution of the option. Any problems encountered with the removal of the pipeline in Option 6 are more 
likely therefore, to result in extended operations and hence overall cost. As a result, ‘technical feasibility’ does 
not, in our view act as a strong differentiator of the options. 
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Impact on Communities 

In Option 5, approximately 38 tonnes of material would be returned to shore and in Option 6, 
approximately 2,180 tonnes would be returned to shore. These are relatively small amounts of material and 
would not be expected to have any significant onshore impacts, particularly when compared with the 
amounts of material returned to shore from other scopes of work in the project. Accordingly, both options 
were scored highly on global scale (0.99 for Option 5 and 0.90 for Option 6). With no significant 
difference in the score of both options and the relatively small amounts of material returned to shore in each 
option, we have concluded that ‘impact on communities’ is not a strong differentiator between Option 5 and 
Option 6. (Note impacts from quarrying of rock were excluded from the scoring of the options). 

Cost 

The costs for the options for PL050/N0401 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £1.6 million, Option 5 (Rock-dump whole length) represents 
approximately 17% of the cost of Option 6 (Recover whole length by cut and lift) (£9.28 million). Option 6 
represents almost a six-fold increase in the expenditure of Option 5. ‘Cost’ should therefore be considered 
further in this assessment. 

Safety Risk to Project Personnel 

Option 5 has the lowest combined safety risk for project personnel (a PLL of 0.0005) whereas Option 6 has 
a combined project personnel PLL of 0.0034. The majority of the risk in both options is attributable to 
offshore project personnel. This means that Option 5 would have to be repeated 2,000 times and Option 6 
more than 294 times before there might be one fatality among the project personnel.  

When compared with the PLL thresholds used in the first step of evaluating E&P projects (an annual PLL 
of1 x 10 -3), the total PLLs for Option 5 falls within the ALARP range (0.5 x 10 -3). Option 6 is three times 
higher (3.4 x 10 -3) than the threshold and would require some degree of mitigation prior to execution to 
confirm  
it was ALARP. 

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6. 

Energy Use and Emissions 

Option 5 (Rock-dump whole length) would use more energy (45,171 GJ) than Option 6 (41,386 GJ),  
as a result of the vessels used and the penalty for not recycling the steel contained within the pipeline.  
Even though the steel would be recycled in Option 6, this option would still require 92% of the energy 
required for Option 5. On the basis of these estimates, ‘energy use’ does not act as a differentiator  
between the two options. 
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Option 5 would also generate more gaseous emissions (3,430 CO2 tonnes) than Option 6 (2,742 CO2 
tonnes); Option 6 would generate approximately 80% of the gaseous emissions of Option 5. The total CO2 

emissions from all four Brent platforms in 2011 were 396,000 tonnes, approximately 115 times higher than 
estimated total CO2 emissions of Option 5 or approximately 144 times higher than those of Option 6; they 
are considered to represent a small proportion of the operating emissions (less than 1%). The calculated 
emissions from each option are also very low when compared with the total CO2 emissions from all UKCS 
oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 [17] as 14.22 million tonnes 
in 2011 and when compared with the UK commitment under the Climate Change Act [18] which implies an 
average annual reduction of 47.6 million tonnes CO2, each year from 2013-2017. Given the small 
amounts of emissions associated with Option 5 and Option 6 we have concluded that ‘emissions’ does not 
act as a strong differentiator between the options. 

Employment 

Option 6 is more expensive than Option 5 and therefore supports a higher level of employment than  
Option 5 (37 man-years as opposed to 6 man-years). The employment supported in Option 5 would only be 
in offshore roles during the rock-dumping operations; the employment in Option 6 would be split between 
onshore (recycling of the material) and offshore (cut and lift operations). In absolute terms, the level in 
employment is not significant – the employment would not be continuous and would not support roles full-time 
in comparison with the Brent Decommissioning well abandonment programme, with an estimated 
3,800 man-years of employment, the level of employment supported by Option 5 and Option 6 represent 
small percentages (less than 1%). Consequently, we have concluded that the sub-criterion ‘employment’ is not 
a strong differentiator between the options. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). In both Option 5 and Option 6, there 
would be a net benefit to commercial fisheries compared with the current situation (£197,230 and 
£246,538) over the predicted lifetime of the pipeline. Per annum this represents a very small increase (£704 
and £880 respectively) so in absolute terms of benefit to commercial fishermen and in relative terms between 
the options, this is a small benefit. This sub-criterion is therefore not considered to be  
a strong differentiator between Option 5 and Option 6. 

Operational Environmental Impacts 

Option 6 would result in the minor disturbance of seabed sediments as the pipeline is cut into sections and 
recovered. It is expected that the short and limited nature of the disturbance would allow the rapid recovery 
of the seabed and benthic fauna, hence Option 6 scored highly on the global scale (0.92). The seabed 
would also be disturbed in Option 5, by the deposition of the new rock. This would probably result in a 
larger area of disturbance in order to create the over-trawlable profile of the deposited rock and so this 
option was scored the lowest of all the options under consideration for this pipeline in this sub-criterion 
(0.79). Neither option is expected to result in significant environmental impacts nor is the difference in the 
assessment of such impacts for the options very great, so this sub-criterion is not considered to act as a strong 
differentiator between the options. 

  



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 262 

Legacy Environmental Impacts 

The full removal of the pipeline in Option 6 will completely eliminate the legacy environmental impacts which 
might occur as the pipeline degrades and disintegrates. It was therefore accorded the highest score on the 
global scale (1.00). In Option 5, the pipeline and any disintegration products and hence environment 
impacts, including seabed litter, would be contained within the rock-dump and the effects would therefore be 
limited. The addition of the rock in Option 5 would have the potential to cause environmental changes in the 
form of habitat type and the type of species colonising the rock. However, the Brent seabed is known to be 
littered with rocks and boulders in various places, so this impact was not assessed by DNV GL to be a 
significant impact. The score for Option 5 has been reduced to 0.85 because of the amount of rock to be 
used in this option (51,000 tonnes). Overall, no significant environmental impacts are expected to occur and 
on this basis we have concluded that the sub-criterion ‘legacy environmental impacts’ is not a strong 
differentiator between the options. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case 
assessment. In Option 6, the pipeline would be removed and any risk to the fishermen would be eliminated. 
The total PLL for fishermen in Option 5 was calculated to be 0.0428 which means that if PL050/N0401 
pipelines were to be decommissioned by covering in rock-dump 23 times, there might be one fisherman 
fatality over the predicted lifetime of the pipeline. Anatec also calculated the annual PLL in Option 5 for this 
pipeline as 7.14 x 10 -5, which when compared to the annualised PLL threshold for E&P projects (1 x 10 -3),  
is well within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the potential 
risk to fishermen is considered to be acceptable in Option 5.  

12.3.11.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the two best 
performing options, Option 5 and Option 6. However, the supporting data do show differences, particularly 
in the safety risk to other users of the sea (fishermen) sub-criterion, though the risk to fishermen in both options 
is low or eliminated. Estimating the long-term safety risk for fishermen is complex and uncertain. In addition, 
the risk assessment PLLs used in the CA assumed that the 500 m safety zone around the Brent Alpha platform 
would no longer be in place when in reality, if derogation from the OSPAR 98/3 Decision for the Brent 
Alpha jacket footings is granted, a 500 m safety zone will be applied for from the HSE (though not patrolled 
by a standby vessel). Overwhelmingly, the assumptions used in the calculations of risk have been 
conservative, and we believe that their individual and combined effects have been to over-estimate the 
likelihood that fishing gear will snag on degrading pipelines on the seabed, and that snaggings will lead  
to accidents and that accidents will lead to fatalities. However, the risks to fishermen are less amenable to 
mitigation than those to project personnel. They are not under the control of the project and would be 
reduced mainly by the application of good navigation practice and seamanship, by the use of present and 
future aids to navigation and by the use and maintenance of systems such as FishSAFE.  

Option 6 would completely eliminate any future safety risk to fishermen; however, this would require an 
expenditure of £9.28 million – a significant increase in expenditure when compared with Option 5. When 
the performance in all other sub-criteria shows no significant differences, cost can be considered to be a 
driver. Mindful of the views expressed by the SFF during informal discussions, however, the PLT wished to 
investigate if a more cost efficient compromise between reducing safety risk to other users (fishermen) and 
project expenditure could be achieved. To this end, the data for Option 4 (Trench and backfill whole length) 
was re-examined as it would result in half the potential safety risk to fishermen. 
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In Option 4, the potential safety risk to fishermen over the predicted lifetime of the pipeline is half that of the 
PLL calculated in Option 5 (0.0214 and 0.0428 respectively) (Table 54). This reduction in the PLL for other 
users of the sea would result in a slight increase in the safety risk to project personnel from 0.0005 
(Option 5) to 0.0009 (Option 4). This is not a significant increase, however, and we are confident that the 
risk in Option 4 could be demonstrated to be ALARP. Trenching and backfilling the pipeline would have an 
increased operational environmental impact when compared to Option 6, as greater disturbance of the 
seabed sediment would occur, but Option 4 would have less of an operational impact compared with 
Option 5. Once operations are complete, the pipeline would be entirely buried and would minimise the 
legacy impacts of the degrading pipeline similar to Option 5, but without the potential for altering the 
seabed habitat by the use of a large volume of additional rock. Option 4 therefore performs better than 
Option 5 in the legacy environmental impact sub-criterion and is scored on a par with Option 6 on the 
global scale, achieving the highest possible score (1.0) - though there is a difference between a negligible 
impact in Option 4 and the absence of an impact in Option 6.  

Trenching the pipeline would use slightly more energy and generate slightly more gaseous emissions than 
Option 6, as the pipeline material would not be returned to shore, but would use less energy and generate 
less gaseous emissions than Option 5; however the differences in the calculated values are small. Trenching 
of the pipeline is thought to be slightly more difficult than removing the pipeline by cut and lift or rock-
dumping the pipeline and is a function of the changeable and difficult seabed conditions known to exist in 
the Brent Field; however, the difference is not great and Option 4 still scores relatively highly on the global 
scale for the project in this sub-criterion (0.80).  

12.3.11.7 Recommended Option for PL050/N0401 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our 
stakeholders can be addressed with minimal increase in the safety risk to our own project personnel and  
still to a level within the tolerable range. Although Option 4 would not completely remove the legacy 
environmental impact as in Option 6, it would result in less of an impact than Option 5. This more desirable 
outcome can be achieved with a marginally greater operational environmental impact when compared with 
Option 6, and less of an operational impact compared with Option 5. Once the pipeline is trenched, fishing 
can resume in the area to an estimated level similar to the situation if the pipeline had been removed. These 
benefits can be achieved with a very minor increase in project expenditure when compared with Option 5 
(approximately £15,000) as opposed to the significant cost required to remove the pipeline completely.  
 This pipeline will not be recorded on any navigational charts or in FishSAFE as it will be below the seabed 
surface; however, we remain responsible for monitoring the pipeline to ensure it remains buried and we 
remain liable for any third-party claims arising from damage caused by the pipeline. We have therefore 
concluded that the recommended decommissioning option for PL050/N0401 is Option 4 Trench and 
backfill whole length. 
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12.3.12 PL051/N0402 

12.3.12.1 Overview 

Diameter Length Service Location Type Status 

36 inch 2.6 km Flare gas 
(abandoned) 

BB to Brent Flare Rigid Exposed on seabed with rock 
dump at Brent Flare end 

12.3.12.2 Introduction 

This section presents the results of the CA for PL051/N0402 which runs between the Brent Bravo platform 
and the previous location of the Brent Flare. The remote end of the pipeline i.e. the Brent Flare end has 
previously been covered with over-trawlable rock-dump. It has been assumed that this section of the pipeline 
would remain under this undisturbed rock, even in the full removal options. For the purposes of the CA, it has 
been assumed that a 100 m long section is under this rock-dump and that the pipeline would be cut 15 m 
before this rock if the option required it. A small amount of rock would then be deposited over this short 
section of the pipeline. 

12.3.12.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 57. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 58. 

Table 57 Raw Data in each Sub-criterion for PL051/N0402. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel (PLL) 0.0000 0.0008 0.0004 0.0031 0.0052 

Safety risk to other users of the sea (PLL) 0.0796 0.0030 0.0060 0.0000 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0000 0.0003 0.0003 

Operational environmental impacts (score) 1.00 0.87 0.80 0.92 0.93 

Legacy environmental impacts (score) 0.93 1.00 0.85 1.00 1.00 

Energy use (GJ) 38,296 45,256 46,684 43,753 43,560 

Emissions (Te CO2) 3,145 3,645 3,657 2,893 2,933 

Technical feasibility (score) 1.00 0.80 1.00 0.84 0.35 

Effects on commercial fisheries (£) 0 167,880 134,304 167,880 167,880 

Employment (man-years) 0.2 6.4 5.9 38.3 50.6 

Impact on communities (score) 1.00 0.99 0.99 0.90 0.90 

Cost (£ million) 0.06 1.61 1.48 9.60 12.71 

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

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Table 58 Transformed and Weighted Sub-criteria Scores of the Options for PL051/N0402. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel  6.67 6.65 6.66 6.59 6.54 

Safety risk to other users of the sea  4.66 6.59 6.52 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts  5.00 4.35 4.00 4.60 4.65 

Legacy environmental impacts  4.65 5.00 4.25 5.00 5.00 

Energy use  4.89 4.87 4.87 4.87 4.87 

Emissions  4.90 4.88 4.88 4.91 4.91 

Technical feasibility  20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 0.00 0.48 0.39 0.48 0.48 

Employment 0.00 0.02 0.02 0.12 0.16 

Impact on communities 6.67 6.60 6.60 6.00 6.00 

Cost 20.00 19.94 19.94 19.64 19.52 

Total weighted score 84.11 82.06 84.80 82.35 72.47 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL051/N0402 is Option 5 (Rock-dump 
whole length). The total weighted score for this option is 84.80. The next best performing option is Option 1 
(Leave in situ with no further remediation) with a total weighted score of 84.11. Figure 133 illustrates the 
total weighted scores and the contributions of the sub-criteria and Figure 134 shows the contributions of the 
BEIS 5 main criteria. 
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Figure 133 The Total Weighted Scores of the Options for PL051/N0402 and the Contributions  
of the Sub-criteria. 

 

 

Figure 134 The Total Weighted Scores of the Options for PL051/N0402 and the Contributions  
of the BEIS 5 Main Criteria. 
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12.3.12.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

With such small differences between the total weighted scores of the majority of the options under 
consideration, it is difficult to identify a clear ‘Emerging recommendation’ for this pipeline; we have therefore 
taken the two options which usually have the highest weighted scores into the next stage of assessment 
(Option 5 and Option 1) but being mindful of the data for the other options which have performed similarly 
well across the weighting scenarios. 

Table 59 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 135 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is ranked first in all but one of the weighting scenarios; in Scenario 3, 
‘weighted to Environmental, Option 5 is ranked second and Option 1 (Leave in situ with no further 
remediation required) is ranked first. Option 1 is ranked second except in Scenario 3 and in Scenario 2, 
‘weighted to Safety’ in which it is ranked fourth. The ranks of the other options, excluding Option 7 are 
affected by the different weighing scenarios because the difference in the total weighting scores is never 
particularly great. Of the scenarios in which Option 5 and Option 1 are ranked first and second, including 
Scenario 3, the largest difference between them occurs in Scenario 3, (in which Option 1 is ranked first) and 
is only 1.28 (the total weighted score for Option 1 is approximately 1% greater than that for Option 5). The 
smallest difference between the two options occurs in Scenario 4, ‘weighted to Technical’ (0.52; the total 
weighted score for Option 5 is less than 1% greater than Option 1). 

With such small differences between the total weighted scores of the majority of the options under 
consideration, it is difficult to identify a clear ‘Emerging recommendation’ for this pipeline; we have therefore 
taken the two options which usually have the highest weighted scores into the next stage of assessment 
(Option 5 and Option 1) but being mindful of the data for the other options which have performed similarly 
well across the weighting scenarios. 
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Table 59 Total Weighted Scores and Ranking of the Options for PL051/N0402 under Different 
Weighting Scenarios. 

Weighting scenario Option 1 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

84.11 82.06 84.80 82.35 72.47 

2 4 1 3 5 

2. Weighted to Safety 
Rank 

85.55 86.41 88.38 86.64 79.16 

4 3 1 2 5 

3. Weighted to Environmental 
Rank 

87.37 85.42 86.09 85.98 78.63 

1 4 2 3 5 

4. Weighted to Technical 
Rank 

88.07 81.54 88.59 82.75 63.09 

2 4 1 3 5 

5. Weighted to Societal 
Rank 

71.40 70.41 72.34 70.00 62.64 

2 3 1 4 5 

6. Standard Weighting without Economic 
Rank 

64.11 62.12 64.85 62.71 52.95 

2 4 1 3 5 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 135 Results of the Sensitivity Analysis of the Options for PL051/N0402. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.12.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is usually ranked first though it never scores 
significantly higher than Option 1 (Leave tied in with no further remediation required) and most of the other 
options under consideration. As described in Section 12.3.1, the determination of the recommended option 
has been based on the comparison of the best full removal option and the best performing option based on 
the CA data after removal of Option 1 from consideration. In the case of PL051/N0402 this comparison is 
between Option 6 (Recover whole length by cut and lift) and Option 5 (Rock-dump whole length). The 
differences between Option 5 and Option 6 are illustrated in Figure 136. The positive differences of 
Option 5 over Option 6 are shown in green and the negative differences of Option 5 against Option 6 are 
shown in red. 

Figure 136 PL051/N0402 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 5 (Rock-dump whole length) is preferable to Option 6 (Recover whole length by cut and lift) in five 
sub-criteria: technical feasibility, impact on communities, cost and safety risk to onshore and offshore project 
personnel. Option 6 is preferable in the other seven sub-criteria (energy use and gaseous emissions, effects 
on commercial fisheries, employment, safety risk to other users of the sea and operational and legacy 
environmental impacts). It should be noted that some of these differences are so small that the bars do not 
appear in Figure 136.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 136 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL051/N0402. 

Technical Feasibility 

Option 5 was accorded the highest possible score on the global scale; rock-dumping is a routine operation 
in the industry and there are no concerns with our ability to successfully deposit the rock to the required depth 
of cover along the whole length of PL051/N0402. The score for Option 6 was reduced to 0.84 because 
although cut and lift operations are also standard within the industry, there are some concerns over our ability 
to recover a pipeline of this age, length and diameter, particularly without the concrete coating spalling from 
the pipeline. Recovering this pipeline efficiently may require the development of the existing equipment, 
though any modified equipment would be extensively tested prior to use. Compared with other options under 
consideration in the project, this is still a relatively high score and any difficulties with this operation are more 
likely to result in the increased duration and/or cost of Option 6. As such, we do not consider this sub-
criterion to act as a significant differentiator of the two options. 
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Impact on Communities 

In Option 5 only a very small amount (approximately 48 tonnes) would be recovered for processing and 
disposal. Option 5 therefore scores very highly on the global scale (0.99). Option 6 would return 
approximately 2,373 tonnes of material i.e. the mass of material with the exception of the section under the 
existing rock-dump at the Brent Flare location. This is a significant volume of material when compared with 
the material in Option 5 (approximately 50 times greater), but the volume returned in Option 6 still represents  
a relatively small mass being returned to shore, particularly when compared with the amounts of material 
returned to shore from other scopes of work in the project. With such a small difference in the scores of the 
options and the relatively small amount of material returned to shore in either option, we have concluded that 
‘impact on communities’ is not a strong differentiator between Option 5 and Option 6. (Note impacts from 
quarrying of rock were excluded from the scoring of the options). 

Cost 

The costs for the options for PL051/N0402 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

Both Option 5 and Option 6 score highly on the global scale: Option 5 is scored 1.00 (£1.48 million) and 
Option 6 is scored 0.98 (£9.6 million). These scores are very close but Option 6 is more than six times as 
expensive as Option 5. In absolute terms, ‘cost’ should be considered further in this assessment.  

Safety Risk to Project Personnel 

Of the two options, Option 5 has the lowest combined safety risk for project personnel (a PLL of 0.0004) 
and Option 6 has a PLL of 0.0034. The majority of the risk in both options is attributable to offshore project 
personnel. The PLL values mean that Option 5 would have to be completed 2,500 times and Option 6 more 
than 290 times before there might be one fatality among the project personnel. 

When compared with the PLL thresholds used in the first step of evaluating E&P projects (1 x 10 -3), the total 
PLL for Option 5 falls within the tolerable range but Option 6 is three times higher than the threshold and 
would require mitigation prior to execution. 

In all cases the assessments of safety risks are conservative (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 estimated PLLs presented here 
are unmitigated estimates, we are confident that both options could be executed safely and therefore that 
‘safety risk to project personnel’ does not act as a driver between Option 5 and Option 6. 

Energy Use and Emissions 

Different vessels would be required to execute Option 5 and Option 6. In Option 5, energy penalties are 
applied for leaving recyclable material in the field whereas the energy required to recycling this material is 
accounted for in Option 6. Option 6 therefore benefits from the fact that recycling material is less energy 
intensive than new manufacture and, consequently, it would require less energy than Option 5 to execute 
(43,753 GJ as opposed to 46,684 GJ). Option 6 therefore represents 94% of the energy required in 
Option 5. 

  



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 272 

A similar pattern is seen in the generation of gaseous emissions: Option 6 (2,893 CO2 tonnes) would 
generate approximately 79% of the emissions of Option 5 (3,657 CO2 tonnes). The total CO2 emissions 
from all four Brent platforms in 2011 were 396,000 tonnes, approximately 108 times higher than estimated 
total CO2 emissions of Option 5 or approximately 137 times higher than those of Option 6; they are 
considered to represent a very small proportion of the operating emissions (less than 1%). The calculated 
emissions from each option are also very low (less than 1%) when compared with the total CO2 emissions 
from all UKCS oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 [17] as 
14.22 million tonnes in 2011 and are very low when compared with the UK commitment under the Climate 
Change Act [18] which implies an average annual reduction of 47.6 million tonnes CO2, each year from 
2013-2017. Given the small amounts of emissions associated with Option 5 and Option 6 we have 
concluded that ‘energy use’ and ‘emissions’ are not strong differentiators between the options. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). In Option 6, the whole pipeline would 
be removed from the seabed, resulting in a net monetary benefit of £167,880 over the predicted lifetime of 
the pipeline. In Option 5, the benefit would be £134,304. Annually, this is a negligible annual benefit 
(£610 in Option 5 and £763 in Option 6) and we have therefore concluded that the sub-criterion ‘effect on 
commercial fisheries’ is not a strong differentiator between the options. 

Employment 

Option 5 (Rock-dump whole length) is less expensive than Option 6 (Recover whole length by cut and lift) 
and as such the level of employment supported by Option 5 (approximately 6 man-years) is also less than 
that supported by Option 6 (approximately 38 man-years). Most of the expenditure is associated with vessel 
costs and therefore the employment would mostly be of offshore vessel-based roles. The employment 
supported by either option would not be continuous and none of the roles could be supported full -time. In 
comparison with the Brent Decommissioning well abandonment programme, with an estimated 3,800 man-
years of employment, the level of employment supported by Option 6 represents a very small percentage 
(approximately 1%). Consequently, we have concluded that the sub-criterion ‘employment’ is not a strong 
differentiator between the options. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case risk 
assessment. In Option 6, the pipeline would be completely removed and so would any ongoing risk to 
fishermen. The Anatec study estimated that without the safety zones being in place, the total PLL for fishermen 
in Option 5 would be 0.0060 over the predicted lifetime of the pipeline, meaning that more than 160 
PL051/N0402 pipelines would have to be decommissioned in this way before there might be one 
fisherman fatality. Anatec also calculated the annual PLL for the different options for this pipeline assuming the 
safety zones were removed and the annualised PLL for Option 5 (9.98 x 10 -6) when compared to the 
annualised PLL threshold for E&P projects (1 x 10 -3), is well within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although there is a difference in the total PLLs of Option 5 and Option 6, the absolute PLLs 
indicate that the risk to fishermen is considered to be acceptable and therefore this sub-criterion is not a 
differentiator between the two options. 
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Operational Environmental Impacts 

The potential environmental effects of Option 5 and Option 6 are primarily related to disturbance of the 
seabed; in Option 6, there would be some degree of seabed disturbance when the pipeline is cut into 
sections. However, any disturbed sediment would resettle and it is expected that local communities of fauna 
would recolonize the area, hence the high score for this option of 0.92. In Option 5, the deposition of the 
rock would probably result in a larger area of disturbance in order to create the over-trawlable profile of the 
deposited rock and so this option was scored the lowest of all the options under consideration for this 
pipeline in this sub-criterion (0.80). However, the absolute impact of Option 5 is not expected to result in a 
significant environmental impact nor is the difference in the assessment of the impacts of Option 5 and 
Option 6 very great. We have therefore concluded that this sub-criterion does not strongly differentiate 
between the two options. 

Legacy Environmental Impacts 

The full removal of the pipeline in Option 6 will completely eliminate the legacy environmental impacts which 
might occur as the pipeline degrades and disintegrates. It was therefore accorded the highest score on the 
global scale (1.00). In Option 5, the addition of rock would limit the potential impacts on the environment 
from the pipeline, including seabed litter but may result in a permanent habitat change i.e. attracting new 
species to the immediate area. However, the seabed in the Brent Field is known to have areas of boulders 
so this impact was not assessed by DNV GL to be a significant impact. The score for Option 5 has been 
reduced to 0.85 on the global scale because of the amount of rock used in this option (44,200 tonnes). 
Overall, no significant environmental impacts are expected to occur and on this basis we have concluded 
that the sub-criterion ‘legacy environmental impacts’ is not a strong differentiator between the options.  

12.3.12.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the best full 
removal option, Option 6 and Option 5. However, the supporting data do show differences, particularly in 
the cost and safety risk to other users of the sea (fishermen) sub-criteria.  

Estimating the long-term safety risk for fishermen is complex and uncertain. Several important assumptions had 
to be accepted, and forecasts made – about fishing activity and pipeline longevity – going hundreds of 
years into the future (Section 11.4.2). In addition, the risk assessment PLLs used in the CA assumed that the 
500 m safety zone around the Brent Bravo platform would no longer be in place when in reality, if 
derogation from the OSPAR 98/3 Decision for this structure is granted, a 500 m safety zone will be applied 
for from the HSE (though not patrolled by a standby vessel). Overwhelmingly, the assumptions used in the 
calculations of risk have been conservative, and we believe that their individual and combined effects have 
been to over-estimate the likelihood that fishing gear will snag on degrading pipelines on the seabed, and 
that snaggings will lead to accidents and that accidents will lead to fatalities.  

An increase in absolute cost of £8.12 million for the full removal of this single pipeline compared with 
Option 5 is a significant increase in expenditure. Cost can be considered to be a driver, if the data indicates 
there are no significant differences in the other sub-criteria considered within the CA. Bearing in mind the 
views expressed by the SFF during informal discussions the PLT wished to investigate if a more cost efficient 
compromise between reducing safety risk to other users (fishermen) and project expenditure could be 
achieved. To this end, the data for Option 4 (Trench and backfill whole length), which performed nearly as 
well as Option 6 in the various weighting scenarios was re-examined.  
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In Option 4, although the safety risk is not completely removed as in Option 6, the total PLL for other users of 
the sea, over the predicted lifetime of the pipeline was calculated to be 0.0030, half that of the PLL 
calculated in Option 5 (Table 57). This is a worst case assessment as the calculations assumed that the safety 
zones around the platforms would have been removed, whereas in reality, we intend to apply for these 
safety zones to remain in place. The PLL would therefore be expected to be lower than those calculated. If 
Option 4 were selected, the safety risk to fishermen would halve (from 0.0060 in Option 5 to 0.0030 in 
Option 4). Option 4 would result in a lower PLL for project personnel when compared with Option 6 (from 
0.0008 to 0.0031) but the PLL for project personnel in Option 4 is twice that of Option 5 (0.0004), though 
it is still within the tolerable range. Although the trenching operations would have a greater effect on the 
seabed during the operation than in Option 6, it would have less operational impact than Option 5. Once 
operations are complete, the pipeline would be entirely buried and would minimise the legacy impacts of the 
degrading pipeline similar to Option 5, but without the potential for altering the seabed habitat by the use of 
a large volume of additional rock. Option 4 therefore performs better than Option 5 in the legacy 
environmental impact sub-criterion and is scored on a par with Option 6 on the global scale, achieving the 
highest possible score (1.0), though there is a difference between the absence of effect (Option 6) and a 
small or negligible effect (Option 5). The execution of the trenching operations would use slightly more 
energy than those in Option 6 and would not return any material to shore for recycling; however, the 
difference in the calculated energy and emissions are small. Trenching of the pipeline is thought to be slightly 
more difficult than removing the pipeline by cut and lift and is a function of the changeable and difficult 
seabed conditions known to exist in the Brent Field; however, the difference is not great and Option 4 still 
scores relatively highly on the global scale for the project in this sub-criterion. Finally, the trenching of the 
pipeline would re-open the same area for fishing as the full removal of the pipeline. 

12.3.12.7 Recommended Option for PL051/N0402 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our 
stakeholders can be addressed with minimal increases in the safety risk to our own project personnel to a 
level which is still considered to be ALARP. This pipeline will not be recorded on any navigational charts or in 
FishSAFE as it will be below the seabed surface; however, we remain responsible for monitoring the pipeline 
to ensure it remains buried and we remain liable for any third-party claims arising from damage caused by 
the pipeline. Although Option 4 would not completely remove the legacy environmental impact as in 
Option 6, it would result in less environmental impact than Option 5. This more desirable legacy impact can 
be achieved, albeit with a small increase in operational environmental impacts compared with Option 6, 
though the absolute impact is not believed to be significant and is less than that associated with Option 5. 
All of these benefits can be achieved with a very minor increase in project expenditure from the cheapest 
option (Option 5) of approximately £130,000 as opposed to the significant cost increase to remove the 
pipeline completely in Option 6. We have therefore concluded that the recommended decommissioning 
option for PL051/N0402 is Option 4 Trench and backfill whole length. 
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12.3.13 PL052/N040329 

12.3.13.1 Overview 

Diameter Length Service Location Type Status 

36 inch 2.3 km Gas export BB to BA Rigid Exposed on seabed with 
mattresses at BA end; short length 
of rock-dump at BA end; 
supported by grout bags  
at BB end 

12.3.13.2 Introduction 

This section presents the results of the CA for PL052/N0403 which runs between the Brent Alpha and Brent 
Bravo platforms. In the full removal options, the mattresses and grout bags will be recovered to allow 
recovery of the full length of the pipeline. It should be noted that the deposition of the grout bags to support 
the pipeline at the Brent Bravo end occurred after the information was compiled to complete the CA; 
however the leaving or recovering of such small items would not significantly affect any of the CA data. 

  

 

29 It should be noted that the CA for this pipeline was conducted before the BBY project was carried out; 
there has been no change to the options under consideration for this pipeline as a result of the BBY activities. 



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 276 

12.3.13.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 60. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 61. 

Table 60 Raw Data in each Sub-criterion for PL052/N0403. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel (PLL) 0.0007 0.0015 0.0012 0.0033 0.0051 

Safety risk to other users of the sea (PLL) 0.1400 0.0001 0.0002 0.0000 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0000 0.0003 0.0003 

Operational environmental impacts (score) 1.00 0.87 0.80 0.92 0.93 

Legacy environmental impacts (score) 0.93 1.00 0.85 1.00 1.00 

Energy use (GJ) 36,147 43,078 39,931 42,344 42,707 

Emissions (Te CO2) 3,119 3,577 3,279 2,853 2,926 

Technical feasibility (score) 1.00 0.80 1.00 0.87 0.35 

Effects on commercial fisheries (£) 0 405,026 324,021 405,026 405,026 

Employment (man-years) 5.2 12.3 6.7 38.3 49.4 

Impact on communities (score) 1.00 0.99 0.99 0.90 0.90 

Cost (£ million) 1.31 3.08 1.67 9.61 12.41 

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

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Table 61 Transformed and Weighted Sub-criteria Scores of the Options for PL052/N0403. 

Sub-criterion Option 1 Option 4 Option 5 Option 6 Option 7 

Safety risk to offshore project personnel  6.65 6.63 6.64 6.59 6.54 

Safety risk to other users of the sea  3.13 6.67 6.67 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts  5.00 4.35 4.00 4.60 4.65 

Legacy environmental impacts  4.65 5.00 4.25 5.00 5.00 

Energy use  4.90 4.88 4.89 4.88 4.88 

Emissions  4.90 4.89 4.90 4.91 4.91 

Technical feasibility  20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 0.00 1.17 0.93 1.17 1.17 

Employment 0.02 0.04 0.02 0.12 0.15 

Impact on communities 6.67 6.60 6.60 6.00 6.00 

Cost 19.95 19.88 19.94 19.64 19.54 

Total weighted score 82.54 82.77 85.50 83.64 73.17 

 
Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 

 

On the basis of this assessment, the ‘CA-recommended option’ for PL052/N0403 is Option 5 (Rock-dump 
whole length). The total weighted score for this option is 85.50. The next best performing option is Option 6 
(Recover whole length by cut and lift) with a total weighted score of 83.64. Figure 137 illustrates the total 
weighted scores and the contributions of the sub-criteria and Figure 138 shows the contributions of the BEIS 
5 main criteria. 
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Figure 137 The Total Weighted Scores of the Options for PL052/N0403 and the Contributions  
of the Sub-criteria. 

 

 

Figure 138 The Total Weighted Scores of the Options for PL052/N0403 and the Contributions  
of the BEIS 5 Main Criteria. 
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12.3.13.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 62 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 139 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is ranked first in five of the six weighting scenarios; in Scenario 3, 
‘weighted to Environmental’ it is ranked second. Option 6 (Recover whole length by cut and lift) is ranked first 
or second in four of the six scenarios; in Scenario 4, ‘weighted to Technical’ and Scenario 5, ‘weighted to 
Societal’, it is ranked third. The ranks of Options 1 and 4 are also affected by the different weighing 
scenarios but the rank of Option 7 (Recover whole length by reverse S-lay (single joint)) is always ranked fifth. 
Of the scenarios in which Options 5 and Option 6 are ranked first and second (excluding Scenarios 4 and 
5), the largest difference in the total weighted scores occurs in Scenario 1, ‘BEIS 5 main criteria’ and is only 
1.86. The smallest difference between the two options occurs in Scenario 3, ‘weighted to Environmental’ 
(0.30). These differences mean that the total weighted score for Option 5 is never more than approximately 
2% greater than that of Option 6. 

With such small differences between the total weighted scores of the options, it is difficult to identify a clear 
‘Emerging recommendation’ for this pipeline but we have taken the two options which usually have the 
highest total weighted scores into the next stage of assessment (Option 5 and Option 6). 
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Table 62 Total Weighted Scores and Ranking of the Options for PL052/N0403 under Different 
Weighting Scenarios. 

Weighting Scenario Option 1 Option 4 Option 5 Option 6 Option 7 

1. Standard Weighting 
Rank 

82.54 82.77 85.50 83.64 73.17 

4 3 1 2 5 

2. Weighted to Safety 
Rank 

82.45 87.01 89.06 87.59 79.69 

4 3 1 2 5 

3. Weighted to Environmental 
Rank 

86.20 85.96 86.65 86.95 79.16 

3 4 2 1 5 

4. Weighted to Technical 
Rank 

86.90 82.07 89.12 84.47 63.61 

2 4 1 3 5 

5. Weighted to Societal 
Rank 

70.25 71.82 73.55 71.82 64.01 

4 2 1 3 5 

6. Standard Weighting without Economic 
Rank 

62.59 62.89 65.56 64.00 53.63 

4 3 1 2 5 
 

Option 1 Leave in situ with no further remediation required 

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 

Option 7 Recover whole length by reverse S-lay (single joint) 
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Figure 139 Results of the Sensitivity Analysis of the Options for PL052/N0403. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.13.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is usually ranked first though it never scores 
significantly higher than Option 6 (Recover whole length by cut and lift) and most of the other options under 
consideration. As described in Section 12.3.1, the determination of the recommended option has been 
based on the comparison between the best full removal option and the best performing option based on the 
CA data. For PL052/N0403 this comparison is between Option 6 (Recover whole length by cut and lift)  
and Option 5 (Rock-dump whole length). The differences between Option 5 and Option 6 are illustrated  
in Figure 140. The positive differences of Option 5 over Option 6 are shown in green and the negative 
differences of Option 5 against Option 6 are shown in red. 

Figure 140 PL052/N0403 Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift) 
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length)  

 

Option 5 is preferable in five sub-criteria: safety risk to onshore and offshore project personnel, cost, impact 
on communities, energy use and technical feasibility. Some of the differences are so small that the bars do 
not appear on the difference chart. Option 6 (Recover whole length by cut and lift) is preferable to Option 5 
(Rock-dump whole length) in the remaining seven sub-criteria: legacy and operational environmental impacts, 
safety risk to other users of the sea, effects on commercial fisheries, employment and gaseous emissions.  
It should be noted that some of these differences are so small that the bars do not appear in Figure 140 and 
that the difference between the options in the safety risk to other users of the sea sub-criterion was calculated 
to be zero; the data in Table 60 demonstrates that Option 6 performs better than Option 5.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 140 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL052/N0403. 
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Technical Feasibility 

Option 5 was assessed to be one of the most feasible operations considered by the project (hence the score 
of 1.0) and to be more feasible that Option 6 (a score of 0.87). Rock-dumping is a routine operation in the 
industry and there are no concerns with our ability to successfully execute the option. The cutting and lifting  
of pipeline sections required in Option 6 is a relatively common operation in the industry but the score was 
reduced because of the age of the pipeline and some concerns over whether the concrete coating would 
have sufficient strength to be recovered without spalling off the steel pipeline. Option 6 may require some 
development of existing technologies and although not insurmountable, this will add complexity to the 
execution of the option. Any problems encountered with the removal of the pipeline in Option 6 are more 
likely therefore, to result in extended operations and hence overall cost. As a result, ‘technical feasibility’ does 
not, in our view act as a strong differentiator between the options. 

Impact on Communities 

In Option 5, approximately 103 tonnes of material would be returned to shore and in Option 6, 
approximately 2,030 tonnes would be returned to shore. These are relatively small amounts of material  
and would not be expected to have any significant onshore impacts, particularly when compared with the 
amounts of material returned to shore from other scopes of work in the project. Accordingly, both options 
were scored highly on global scale (0.99 for Option 5 and 0.90 for Option 6). With no significant 
difference in the score of both options and the relatively small amounts of material returned to shore in each 
option, we have concluded that ‘impact on communities’ is not a strong differentiator between Option 5 and 
Option 6. (Note impacts from quarrying of rock were excluded from the scoring of the options). 

Cost 

The costs for the options for PL052/N0403 were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £1.67 million, Option 5 (Rock-dump whole length) represents 
approximately 17% of the cost of Option 6 (Recover whole length by cut and lift) (£9.61 million); Option 6 
represents an almost six-fold increase in the expenditure of Option 5. In absolute terms, ‘cost’ should be 
considered further in the assessment. 

Safety Risk to Project Personnel 

Of the two best performing options, Option 5 has the lowest combined safety risk for project personnel  
(a PLL of 0.0012) whereas Option 6 has a combined project personnel PLL of 0.0036. The majority of the 
risk in both options is attributable to offshore project personnel. The calculated PLLs mean that Option 5 
would have to be repeated more than 830 times and Option 6 more than 270 times before there might be 
one fatality among the project personnel.  

When compared with the PLL thresholds used in the first step of evaluating E&P projects (an annual PLL  
of 1 x 10 -3), the total PLLs for both Options are higher than this threshold so both would require some  
degree of mitigation prior to execution to confirm either operation was ALARP. 

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6.  
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Energy Use 

Option 5 (Rock-dump whole length) would use less energy (39,931 GJ) than Option 6 (42,344 GJ) even 
though the steel would be recycled in Option 6 and a penalty for leaving the steel in-field in Option 5 has 
been applied. In other words, the benefit of recovering the pipeline material in Option 6 is outweighed by 
the energy required by the vessels and processing of the recovered material. Option 5 would require 94%  
of the energy of Option 6. On the basis of these estimates, ‘energy use’ does not act as a differentiator 
between the two options. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). These assessments assumed that 
all the safety zones around subsea infrastructure had been removed and as such were a worst case 
assessment. In Option 6, the pipeline would be removed and any risk to the fishermen would be eliminated. 
The total PLL for fishermen in Option 5 was calculated to be 0.0002 which means that if PL052/N0403 
pipelines were to be decommissioned by covering in rock-dump 5,000 times, there might be one fisherman 
fatality over the predicted lifetime of the pipeline. Anatec also calculated the annual PLL for this pipeline in 
Option 5 as 2.72 x 10 -7, which when compared to the annualised PLL threshold for E&P projects (1 x 10 -3), 
is well within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the potential 
risk to fishermen is considered to be acceptable in Option 5. 

Emissions 

Despite the pattern in energy use, Option 5 would generate more gaseous emissions (3,279 CO2 tonnes) 
than Option 6 (2,853 CO2 tonnes); Option 6 would generate approximately 87% of the gaseous emissions 
of Option 5. The total CO2 emissions from all four Brent platforms in 2011 were 396,000 tonnes, 
approximately 120 times higher than estimated total CO2 emissions of Option 5 or approximately 139 times 
higher than those of Option 6; they are considered to represent a small proportion of the operating emissions 
(less than 1%). The calculated emissions from each option are also very low when compared with the total 
CO2 emissions from all UKCS oil and gas platforms, reported in the Oil & Gas UK Environment Report 2013 
[17] as 14.22 million tonnes in 2011 and when compared with the UK commitment under the Climate 
Change Act [18] which implies an average annual reduction of 47.6 million tonnes CO2, each year from 
2013-2017. Given the small amounts of emissions associated with Option 5 and Option 6 we have 
concluded that ‘emissions’ is not a strong differentiator between the options. 

Employment 

Option 6 is more expensive than Option 5 and therefore supports a higher level of employment than  
Option 5 (38 man-years as opposed to 7 man-years). The employment supported in Option 5 would only be 
in offshore roles during the rock-dumping operations; the employment in Option 6 would be split between 
onshore (recycling of the material) and offshore (cut and lift operations). In absolute terms, the level in 
employment is not significant – the employment would not be continuous and would not support roles full-time 
in comparison with the Brent Decommissioning well abandonment programme, with an estimated 
3,800 man-years of employment, the level of employment supported by Option 5 and Option 6 represent 
small percentages (less than 1% and approximately 1% respectively). Consequently, we have concluded that 
the sub-criterion ‘employment’ is not a strong differentiator between the options.



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 285 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). In both Option 5 and Option 6, there 
would be a net benefit to commercial fisheries compared with the current situation (£324,021 and 
£405,026) over the predicted lifetime of the pipeline . Per annum this represents a very small increase 
(£540 and £675 respectively) so in absolute terms of benefit to commercial fishermen and in relative terms 
between the options, this is a small benefit. This sub-criterion is therefore not considered to be  
a strong differentiator between Option 5 and Option 6. 

Operational Environmental Impacts 

The potential environmental effects of Option 5 and Option 6 are primarily related to disturbance of the 
seabed; in Option 6, there would be some degree of seabed disturbance when the pipeline is cut into 
sections. However, any disturbed sediment would resettle and it is expected that local communities of fauna 
would recolonize the area, hence the score of 0.92 on the global scale. In Option 5, the deposition of the 
rock would probably result in a larger area of disturbance in order to create the over-trawlable profile of the 
deposited rock and so this option was scored the lowest of all the options under consideration in this sub-
criterion for this pipeline (0.80). Neither option is expected to result in significant environmental impacts nor 
is the difference in the assessment of such impacts for the options very great, so this sub-criterion is not 
considered to act as a strong differentiator between the options. 

Legacy Environmental Impacts 

The full removal of the pipeline in Option 6 will completely eliminate the legacy environmental impacts which 
might occur as the pipeline degrades and disintegrates. It was therefore accorded the highest score on the 
global scale (1.00). In Option 5, the pipeline and any disintegration products and hence environment 
impacts, including seabed litter, would be contained within the rock-dump and the effects would therefore be 
limited. The addition of the rock in Option 5 would have the potential to cause environmental changes in the 
form of habitat type and the type of species colonising the rock. However, the seabed in the Brent Field is 
known to have areas of boulders so this impact was not assessed by DNV GL to be a significant impact.  
The score for Option 5 has been reduced to 0.85 on the global scale because of the amount of rock used  
in this option (39,100 tonnes). Overall, no significant environmental impacts are expected to occur and on 
this basis we have concluded that the sub-criterion ‘legacy environmental impacts’ is not a strong 
differentiator between the options. 

12.3.13.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the two best 
performing options, Option 5 and Option 6. However, the supporting data do show differences, particularly 
in the safety risk to other users of the sea (fishermen) sub-criterion, though the risk to fishermen in both options 
is low or eliminated and the cost sub-criterion.  

Estimating the long-term safety risk for fishermen is complex and uncertain. In addition, the risk assessment 
PLLs used in the CA assumed that the 500 m safety zones around the Brent Alpha and Brent Bravo platforms 
would no longer be in place when in reality, if derogation from the OSPAR 98/3 Decision for the Brent 
GBSs and the Brent Alpha footings is granted, a 500 m safety zone will be applied for from the HSE at 
each end of the pipeline (though not patrolled by a standby vessel). Overwhelmingly, the assumptions used 
in the calculations of risk have been conservative (Section 11.4.2), and we believe that their individual and 
combined effects have been to over-estimate the likelihood that fishing gear will snag on degrading pipelines 
on the seabed, and that snaggings will lead to accidents and that accidents will lead to fatalities.  
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An increase in absolute cost of £7.94 million for the full removal of this single pipeline is a significant 
increase in expenditure. Cost can be considered to be a driver, if the data indicates there are no significant 
differences in the other sub-criteria considered within the CA. Bearing in mind the views expressed by the  
SFF during informal discussions the PLT wished to investigate if a more cost efficient compromise between 
reducing safety risk to other users (fishermen) and project expenditure could be achieved. To this end, the 
data for Option 4 (Trench and backfill whole length), which performed nearly as well as Option 6 in the 
various weighting scenarios was re-examined. 

In Option 4, although the safety risk is not completely removed as in Option 6, the total PLL for other users of 
the sea, over the predicted lifetime of the pipeline was calculated to be 0.0001, half that of the PLL 
calculated in Option 5 (Table 60). This is a worst case assessment as the calculations assumed that the safety 
zones around the platforms would have been removed, whereas in reality, we intend to apply for these 
safety zones to remain in place. The PLL would therefore be reduced further. We remain responsible for any 
section pipeline which remains in situ and we will ensure that any section of any pipeline which remains 
above the mean seabed level is marked on navigational charts and is registered in the FishSAFE database 
used by commercial fishing vessels. 

Reducing the safety risk for fishermen in Option 4 would also result in a lower PLL for project personnel 
(0.0015) when compared with Option 6 (0.0036) but a small increase in PLL when compared with 
Option 5 (0.0012). Although the trenching operations would have a greater effect on the seabed during the 
operation than in Option 6, it would have less operational impact than Option 5. Once operations are 
complete, the pipeline would be entirely buried and would minimise the legacy impacts of the degrading 
pipeline similar to Option 5, but without the potential for altering the seabed habitat by the use of a large 
volume of additional rock. Option 4 therefore performs better than Option 5 in the legacy environmental 
impact sub-criterion and is scored on a par with Option 6 on the global scale, achieving the highest possible 
score (1.0), though the difference between the absence of an impact and a small or insignificant impact is 
acknowledged. The execution of the trenching operations would use slightly more energy than those in 
Option 6 and would not return any material to shore for recycling; however, the difference in the calculated 
energy and emissions are small. Trenching of the pipeline is thought to be slightly more difficult than 
removing the pipeline by cut and lift and is a function of the changeable and difficult seabed conditions 
known to exist in the Brent Field; however, the difference is not great and Option 4 still scores relatively 
highly on the global scale for the project in this sub-criterion. 

12.3.13.7 Recommended Option for PL052/N0403 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our 
stakeholders can be addressed with minimal increases in the safety risk to our own project personnel to a 
level which is still considered to be ALARP. Although Option 4 would not completely remove the legacy 
environmental impact as in Option 6, it would result in less environmental impact than Option 5. This more 
desirable legacy impact can be achieved, albeit with a small increase in operational environmental impacts 
compared with Option 6 though the absolute impact is not believed to be significant and is less than that 
associated with Option 5. All of these benefits can be achieved with a very minor increase in project 
expenditure (<£1.5 million) as opposed to the significant cost increase to remove the pipeline completely. 
We have therefore concluded that the recommended decommissioning option for PL052/N0403 is 
Option 4 Trench and backfill whole length. 
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12.3.14 PL4730/N9903A 

12.3.14.1 Overview 

Diameter Length Service Location Type Status 

24 inch 1.7 km Oil production 
(abandoned) 

PL044/N0405 tie-in to 
PL1902/N0513 crossing 

Rigid Mainly exposed with some 
buried sections; line cut at 
Penguins pipeline crossing 

12.3.14.2 Introduction 

This section presents the results of the CA for PL4730/N9903A which is one section of the previously 
abandoned N9903 which was cut into two sections to allow Penguin pipelines to be installed. Because of 
the short length and age of this pipeline and because it has already been abandoned, some options do not 
apply  
to this pipeline. 

12.3.14.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 63. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 64. 

Table 63 Raw Data in each Sub-criterion for PL4730/N9903A. 

Sub-criterion Option 4 Option 5 Option 6 

Safety risk to offshore project personnel (PLL) 0.0005 0.0002 0.0014 

Safety risk to other users of the sea (PLL) 0.0000 0.0001 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0001 

Operational environmental impacts (score) 0.92 0.84 0.94 

Legacy environmental impacts (score) 1.00 0.87 1.00 

Energy use (GJ) 18,471 17,917 17,198 

Emissions (Te CO2) 1,429 1,327 1,152 

Technical feasibility (score) 0.80 1.00 0.81 

Effects on commercial fisheries (£) 109,768 87,814 109,768 

Employment (man-years) 4.6 2.8 16.5 

Impact on communities (score) 1.00 1.00 0.97 

Cost (£ million) 1.15 0.70 4.15 

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

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 
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Table 64 Transformed and Weighted Sub-criteria Scores of the Options for PL4730/N9903A. 

Sub-criterion Option 4 Option 5 Option 6 

Safety risk to offshore project personnel  6.66 6.66 6.63 

Safety risk to other users of the sea  6.67 6.67 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 

Operational environmental impacts  4.60 4.20 4.70 

Legacy environmental impacts  5.00 4.35 5.00 

Energy use  4.95 4.95 4.95 

Emissions  4.95 4.96 4.96 

Technical feasibility  16.00 20.00 16.20 

Effects on commercial fisheries 0.32 0.25 0.32 

Employment 0.01 0.01 0.05 

Impact on communities 6.67 6.67 6.47 

Cost 19.96 19.97 19.84 

Total weighted score 82.45 85.36 82.47 

 
Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 
 
On the basis of this assessment, the ‘CA-recommended option’ for PL4730/N9903A is Option 5 (Rock-
dump whole length). The total weighted score for this option is 85.36. The next best performing option is 
Option 6 (Recover whole length by cut and lift) with a total weighted score of 82.47. Figure 141 illustrates 
the total weighted scores and the contributions of the sub-criteria and Figure 142 shows the contributions of 
the BEIS 5 main criteria. 
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Figure 141 The Total Weighted Scores of the Options for PL4730/N9903A and the Contributions  
of the Sub-criteria. 

 

 
Figure 142 The Total Weighted Scores of the Options for PL4730/N9903A and the Contributions  

of the BEIS 5 Main Criteria. 
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12.3.14.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 65 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 143 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is consistently ranked first in all the weighting scenarios and Option 6 
(Recover whole length by cut and lift) is usually ranked second, with the exception of Scenario 2, ‘weighted 
to Safety’ and Scenario 5, ‘weighted to Societal’. Of the scenarios in which Option 5 and Option 6 are 
ranked first and second, the largest difference between the total weighted scores occurs in Scenario 4, 
‘weighted to Technical’ in which the difference is 6.92 (the score for Option 5 is 8% greater than the score 
for Option 6). The smallest difference between the two options occurs in Scenario 3, ‘weighted to 
Environmental’ (0.72, the score for Option 5 is less than 1% greater than the score for Option 6).  

From this examination of sensitivity, the ‘Emerging recommendation’ for this pipeline is Option 5 (Rock-dump 
whole length).  

Table 65 Total Weighted Scores and Ranking of the Options for PL4730/N9903A under  
Different Weighting Scenarios. 

Weighting scenario Option 4 Option 5 Option 6 

1. Standard Weighting 
Rank 

82.45 85.36 82.47 

3 1 2 

2. Weighted to Safety 
Rank 

86.80 88.99 86.78 

2 1 3 

3. Weighted to Environmental 
Rank 

86.21 87.08 86.36 

3 1 2 

4. Weighted to Technical 
Rank 

81.83 89.01 82.09 

3 1 2 

5. Weighted to Societal 
Rank 

70.57 72.67 70.38 

2 1 3 

6. Standard Weighting without Economic 
Rank 

62.50 65.39 62.62 

3 1 2 

 
Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 
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Figure 143 Results of the Sensitivity Analysis of the Options for PL4730/N9903A. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.14.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is always ranked first though it never scores 
significantly higher than Option 6 (Recover whole length by cut and lift) and most of the other options under 
consideration. As described in Section 12.3.1, the determination of the recommended option for this 
pipeline has been based on the comparison of the only full removal option considered for this pipeline, 
Option 6 (Recover whole length by cut and lift) and the best performing option based on the CA data, 
Option 5 (Rock-dump whole length). The differences between Option 5 and Option 6 are illustrated  
in Figure 144. The positive differences of Option 5 over Option 6 are shown in green and the negative 
differences of Option 5 against Option 6 are shown in red. 

Figure 144 PL4730/N9903A Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift)  
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length) 

 

Option 5 (Rock-dump whole length) is preferable to Option 6 (Recover whole length by cut and lift) in four  
of the sub-criteria (safety risk to offshore personnel, cost, impact on communities and technical feasibility). 
Option 6 is preferable to Option 5 in five sub-criteria: gaseous emissions, employment, effects on commercial 
fisheries and legacy and operational environmental impacts. In addition, the raw data show that Option 6 is 
preferable in the energy use and safety risk to other users of the sea sub-criteria and Option 5 is preferable in 
the safety risk to onshore project personnel sub-criterion, but due to the conversion on to the global scale and 
the weighting, the differences between the sub-criteria are essentially zero. As such, these and other 
differences which result in very short bars do not appear in Figure 144.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 144 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL4730/N9903A. 
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Technical Feasibility 

Option 5 was assessed to be one of the most feasible operations considered by the project (hence the score 
of 1.0) and to be more feasible that Option 6. Rock-dumping is a routine operation in the industry and there 
are no concerns with our ability to successfully execute the option. Although the cutting and lifting of pipeline 
sections in Option 6 is a relatively common operation in the industry, this pipeline has been lying on the 
seabed with the ends open to sea which has increased concerns regarding the structural integrity of the 
pipeline and hence the ability to successfully recover the sections. The score for Option 6 was therefore 
reduced to 0.81 on the global scale. Option 6 may require some development of existing technologies and 
although not insurmountable, this will add complexity to the execution of the option. However, we would 
extensively trial any new technologies and any difficulties are more likely to result in extended operations and 
hence cost. As a result, ‘technical feasibility’ does not, in our view, act as a strong differentiator between the 
options. 

Impact on Communities 

PL4730/N9903A lies disconnected on the seabed and so no tie-in spools or other sections of pipeline 
would need to be recovered before the pipeline could be trenched or rock-dumped. There would therefore 
be no impact to onshore communities resulting in the maximum score (1.0) for Option 5 in this sub-criterion. 
In Option 6, only approximately 820 tonnes would be returned to shore. This is a small amount of material 
and would not be expected to have any significant onshore impacts, particularly when compared with the 
amounts of material returned to shore from other scopes of work in the project. Accordingly, Option 6 
attained a high score of 0.97 on the global scale. With no significant difference in the score of both options 
and the relatively small amounts of material returned to shore in each option, we have concluded that 
‘impact on communities’ is not a strong differentiator between Option 5 and Option 6. (Note impacts from 
quarrying of rock were excluded from the scoring of the options). 

Cost 

The costs for the options for PL4730/N9903A were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £0.70 million, Option 5 (Rock-dump whole length) represents 
approximately 17% of the cost of Option 6 (Recover whole length by cut and lift) (£4.2 million). Option 6 
therefore represents a six-fold increase in the expenditure of Option 5 (an increase of £3.5 million), however 
‘cost’ is not a strong driver between the two options. 

Safety Risk to Project Personnel 

Option 5 has the lowest combined safety risk for project personnel (a PLL of 0.0002) whereas Option 6 has 
a combined project personnel PLL of 0.0015. The majority of the risk in both options is attributable to 
offshore project personnel. This means that Option 5 would have to be repeated approximately 5,000 times 
and Option 6 more than 660 times before there might be one fatality among the project personnel.  

When compared with the PLL thresholds used in the first step of evaluating E&P projects (an annual PLL 
of1 x 10 -3), the total PLLs for Option 5 falls within the ALARP range (0.3 x 10 -3). Option 6 very slightly 
exceeds this threshold but is probably within the error margin of the calculations (1.5 x 10 -3).  

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6. 
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Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). In Option 6, the pipeline would 
be removed and any risk to the fishermen would be eliminated. The total PLL for fishermen in Option 5 was 
calculated to be 0.0001 which means that if PL4730/N9903A was to be decommissioned by covering it 
completely in rock-dump 10,000 times, there might be one fisherman fatality over the predicted lifetime of 
the pipeline. Anatec also calculated the annual PLL for this pipeline in Option 5 as 1.02 x 10 -7, which when 
compared to the annualised PLL threshold for E&P projects (1 x 10 -3), is well within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the potential 
risk to fishermen is considered to be acceptable in Option 5.  

Energy Use and Emissions 

Option 5 (Rock-dump whole length) would use more energy (17,917 GJ) than Option 6 (17,198 GJ), but the 
estimates are very similar; Option 6 represents 96% of the energy requirements of Option 5. On the basis of 
these estimates, energy use does not act as a differentiator between the two options. 

Option 5 would also generate slightly more gaseous emissions (1,327 CO2 tonnes) than Option 6 (1,152 
CO2 tonnes); Option 6 therefore represents approximately 87% of the emissions of Option 5. The total CO2 

emissions from all four Brent platforms in 2011 were 396,000 tonnes; the emissions generated by either 
Option 5 or Option 6 are extremely small in comparison. The calculated emissions from each option are also 
extremely low when compared with the total CO2 emissions from all UKCS oil and gas platforms, reported in 
the Oil & Gas UK Environment Report 2013 [17] as 14.22 million tonnes in 2011 and when compared 
with the UK commitment under the Climate Change Act [18] which implies an average annual reduction of 
47.6 million tonnes CO2, each year from 2013-2017. Given the small relative and absolute amounts of 
emissions associated with Option 5 and Option 6 we have concluded that ‘energy use’ and ‘emissions’ are 
not strong differentiators between the options. 

Employment 

Option 6 is more expensive than Option 5 and therefore supports a higher level of employment than 
Option 5 but both values are very low (17 man-years as opposed to 3 man-years). The employment 
supported in Option 5 would only be in offshore roles during the rock-dumping operations; the employment 
in Option 6 would be split between onshore (recycling of the material) and offshore (cut and lift operations). 
In absolute terms, the level in employment is not significant – the employment would not be continuous and 
would not support roles full-time in comparison with the Brent Decommissioning well abandonment 
programme, with an estimated 3,800 man-years of employment, the level of employment supported by 
Option 5 and Option 6 represent small percentages (less than 1%). Consequently, we have concluded that 
the sub-criterion ‘employment’ is not a strong differentiator between the options. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). In both Option 5 and Option 6, there 
would be a net benefit to commercial fisheries compared with the current situation (£87,814 and 
£109,768) over the predicted lifetime of the pipeline . Per annum this represents a very small increase 
(£399 and £499 respectively) so in absolute terms of benefit to commercial fishermen and in relative terms 
between the options, this is a small benefit. This sub-criterion is therefore not considered to be a strong 
differentiator between Option 5 and Option 6. 
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Operational Environmental Impacts 

The potential environmental effects of Option 5 and Option 6 are primarily related to disturbance of the 
seabed; in Option 6, there would be some degree of seabed disturbance when the pipeline is cut into 
sections. However, any disturbed sediment would resettle and it is expected that local communities of fauna 
would recolonize the area. Option 6 was therefore scored relatively highly on the global scale (0.94); the 
score was reduced slightly as sections of this pipeline are thought to be buried. In Option 5, the deposition 
of the rock would probably result in a larger area of disturbance in order to create the over-trawlable profile 
of the deposited rock and so this option was scored the lowest of all the options under consideration in this 
sub-criterion (0.84). Neither option is expected to result in significant environmental impacts nor is the 
difference in the assessment of such impacts for the options very great, so this sub-criterion is not considered 
to act as a driver between the options. 

Legacy Environmental Impacts 

The full removal of the pipeline in Option 6 will completely eliminate the legacy environmental impacts which 
might occur as the pipeline degrades and disintegrates. It was therefore accorded the highest score on the 
global scale (1.00). In Option 5, the pipeline and any disintegration products and hence environment 
impacts, including seabed litter, would be contained within the rock-dump and the effects would therefore be 
limited. The addition of the rock in Option 5 would have the potential to cause environmental changes in the 
form of habitat type and the type of species colonising the rock. However, the seabed in the Brent Field is 
known to have areas of boulders so this impact was not assessed by DNV GL to be a significant impact. The 
score for Option 5 has been reduced to 0.87 on the global scale because of the amount of rock used in this 
option (28,900 tonnes). Overall, no significant environmental impacts are expected to occur and on this 
basis we have concluded that the sub-criterion ‘legacy environmental impacts’ is not a strong differentiator 
between the options. 

12.3.14.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the two best 
performing options, Option 5 and Option 6. However, the supporting data do show differences, particularly 
in the safety risk to other users of the sea (fishermen) sub-criterion, though the risk to fishermen in both options 
is low or eliminated, and in the cost sub-criterion.  

This pipeline is disconnected from all infrastructure and it is wholly outwith any existing or likely future safety 
zone. As has been previously discussed, we believe the estimate of risk to fishermen are conservative such 
that the likelihood of fishing gear snagging on the pipeline and that snagging will lead to accidents and  
that accidents will then lead to fatalities are likely to be over-estimates of the risk. However, given that the 
pipelines lie beyond any safety zone we might apply for, our ability to mitigate the presence of this pipeline 
is reduced. To fully remove the pipeline (Option 6) from the marine environment and so eliminate this risk 
would require an expenditure of £4.15 million. Compared with the CA-recommended option, Option 5, this 
is an increase of £3.45 million (Table 63). Close examination of the raw data and the CA scores shows that 
Option 4 (Trench and backfill whole length) performs almost as well as either Option 5 or Option 6. This, as 
well as the SFF preference for a seabed clear of obstructions led the PLT to re-examine the data for Option 4 
in greater detail. 

In Option 4, the total risk to fishermen over the predicted lifetime of the pipeline is reduced to 3.07 x 10 -5, 
which is half that of the PLL of Option 5. The annual PLL of 5.11 x 10 -8 calculated by Anatec for this option is 
well within the ALARP range. The risk to project personnel is slightly higher in Option 4 than in Option 5 
(though still well within the tolerable range) and is almost a third of that in Option 6. In terms of operational 
environmental impact, Option 4 is preferable to Option 5 and performs nearly as well as Option 6. 
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Trenching the pipeline would also minimise the legacy impacts of the degrading pipeline similar to the effect 
of rock-dumping the pipeline in Option 5, but without the potential for altering the seabed habitat by the use 
of additional rock. Option 4 therefore performs better than Option 5 in the legacy environmental impact sub-
criterion and is scored on a par with Option 6 on the global scale, achieving the highest possible score 
(1.0), though there is a difference between the absence of an effect in Option 6 and a small or negligible 
effect in Option 4. The execution of the trenching operations would use slightly more energy than those in 
Option 5 or Option 6 and would not return any material to shore for recycling; however, the differences in 
the calculated energy and emissions are small. Trenching of the pipeline is thought to be slightly more difficult 
than removing the pipeline by cut and lift and is a function of the changeable and difficult seabed conditions 
known to exist in the Brent Field; however, the difference is not great and Option 4 still scores relatively 
highly on the global scale for the project in this sub-criterion (0.80). Once trenched, the pipeline will no 
longer act as an obstruction to fishing activities and the area will be full available for fishing, as in Option 6. 

12.3.14.7 Recommended Option for PL4730/N9903A 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our 
stakeholders can be addressed without significantly increasing the safety risk to our own project personnel  
and with reduced legacy environmental impact for a minor increase in operational impacts compared  
with Option 6. Trenching the pipeline and leaving a clear seabed surface will incur an increased cost of 
<£500,000 from the cheapest option (Option 5) which is preferable to the significant increase in cost to 
fully remove the pipeline. Although this pipeline would not be recorded on any navigational charts or in 
FishSAFE as it will be below the seabed surface, we will be responsible for monitoring the pipeline to ensure 
it remains buried and we remain liable for any third-party claims arising from damage caused by the 
pipeline. We have therefore concluded that the recommended decommissioning option for 
PL4730/N9903A is Option 4 Trench and backfill whole length. 

12.3.15 PL4730/N9903B 

12.3.15.1 Overview 

Diameter Length Service Location Type Status 

24 inch 2.9 km Oil production 
(abandoned) 

PL044/N0405 tie-in to 
PL1902/N0513 crossing 

Rigid Mainly exposed with some buried 
sections; line cut at Penguins 
pipeline crossing 

12.3.15.2 Introduction 

This section presents the results of the CA for PL4730/N9903B which is one section of the previously 
abandoned N9903 which was cut into two sections to allow Penguin pipelines to be installed. Because of 
the short length and age of this pipeline and because it has already been abandoned, some options do not 
apply  
to this pipeline.  

12.3.15.3 Data and Weighted Scores 

The raw data on the performance of each option in each sub-criterion is presented in Table 66. The data 
were then transformed onto the global scales and weighted according to the ‘standard weighting’ described 
in Section 8.4.3. The weighted scores are shown in Table 67. 
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Table 66 Raw Data in each Sub-criterion for PL4730/N9903B. 

Sub-criterion Option 4 Option 5 Option 6 

Safety risk to offshore project personnel (PLL) 0.0006 0.0004 0.0025 

Safety risk to other users of the sea (PLL) 0.0029 0.0059 0.0000 

Safety risk to onshore project personnel (PLL) 0.0000 0.0000 0.0002 

Operational environmental impacts (score) 0.89 0.80 0.92 

Legacy environmental impacts (score) 1.00 0.79 1.00 

Energy use (GJ) 28,073 30,143 28,573 

Emissions (Te CO2) 2,185 2,233 1,909 

Technical feasibility (score) 0.80 1.00 0.81 

Effects on commercial fisheries (£) 187,251 149,801 187,251 

Employment (man-years) 4.8 4.5 27.4 

Impact on communities (score) 1.00 1.00 0.97 

Cost (£ million) 1.20 1.13 6.88 

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

Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 
 
Table 67 Transformed and Weighted Sub-criteria Scores of the Options for PL4730/N9903B. 

Sub-criterion Option 4 Option 5 Option 6 

Safety risk to offshore project personnel  6.66 6.66 6.61 

Safety risk to other users of the sea  6.60 6.52 6.67 

Safety risk to onshore project personnel  6.67 6.67 6.67 

Operational environmental impacts  4.45 4.00 4.60 

Legacy environmental impacts  5.00 3.95 5.00 

Energy use  4.92 4.91 4.92 

Emissions  4.93 4.93 4.94 

Technical feasibility  16.00 20.00 16.20 

Effects on commercial fisheries 0.54 0.43 0.54 

Employment 0.01 0.01 0.09 

Impact on communities 6.67 6.67 6.47 

Cost 19.96 19.96 19.74 

Total weighted score 82.40 84.72 82.44 

 
Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 
 
On the basis of this assessment, the ‘CA-recommended option’ for PL4730/N9903B is Option 5 (Rock-
dump whole length). The total weighted score for this option is 84.72. The next best performing option is 
Option 6 (Recover whole length by cut and lift) with a total weighted score of 82.44. Figure 145 illustrates 
the total weighted scores and the contributions of the sub-criteria and Figure 146 shows the contributions of 
the BEIS 5 main criteria. 
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Figure 145 The Total Weighted Scores of the Options for PL4730/N9903B and the Contributions  
of the Sub-criteria. 

 

 

Figure 146 The Total Weighted Scores of the Options for PL4730/N9903B and the Contributions  
of the BEIS 5 Main Criteria. 
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12.3.15.4 Assessing the Sensitivity of the CA-recommended Option 

Introduction 

To test the sensitivity of the CA-recommended option, we applied five weighting scenarios to the transformed 
scores (as described in Section 8.4.4). 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 for influencing the ranking of the options. 

Results of the Sensitivity Analysis 

Table 68 presents the results of the sensitivity analysis showing the total weighted scores of each option in 
each weighting scenario. Figure 147 illustrates the results of this sensitivity analysis in terms of the BEIS 5 
main criteria. 

Option 5 (Rock-dump whole length) is consistently ranked first in all the weighting scenarios, with the 
exception of Scenario 3, ‘weighted to Environmental’, in which it is ranked third. Option 6 (Recover whole 
length by cut and lift) is usually ranked second, with the exception of Scenario 5, ‘weighted to Societal’ in 
which it is ranked third and Scenario 3, in which Option 6 replaces Option 5 as the preferred option. Of the 
scenarios in which Option 5 and Option 6 are ranked first and second (excluding Scenarios 3 and 5), the 
largest difference between them occurs in Scenario 4, ‘weighted to Technical’ in which the difference is 
6.46 (the score for Option 5 is 8% greater than the score for Option 6). The smallest difference between the 
two options occurs in Scenario 2, ‘weighted to Safety’ (1.59, the score for Option 5 is approximately 2% 
greater than the score for Option 6).  

From this examination of sensitivity, the ‘Emerging recommendation’ for this pipeline is Option 5 (Rock-dump 
whole length).  

Table 68 Total Weighted Scores and Ranking of the Options for PL4730/N9903B under  
Different Weighting Scenarios. 

Weighting Scenario Option 4 Option 5 Option 6 

1. Standard Weighting 
Rank 

82.40 84.72 82.44 

3 1 2 

2. Weighted to Safety 
Rank 

86.67 88.32 86.73 

3 1 2 

3. Weighted to Environmental 
Rank 

85.91 85.77 86.14 

2 3 1 

4. Weighted to Technical 
Rank 

81.79 88.53 82.07 

3 1 2 

5. Weighted to Societal 
Rank 

70.81 72.41 70.68 

2 1 3 

6. Standard Weighting without Economic 
Rank 

62.44 64.76 62.70 

3 1 2 

 
Option 4 Trench and backfill whole length 

Option 5 Rock-dump whole length 

Option 6 Recover whole length by cut and lift 
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Figure 147 The Sensitivity Analysis of the Options for PL4730/N9903B. 

   
Scenario 1: Standard Weighting Scenario 2: Weighted to Safety Scenario 3: Weighted to Environmental 

   
Scenario 4: Weighted to Technical Scenario 5: Weighted to Societal Scenario 6: Standard Weighting without Economic 
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12.3.15.5 Identification and Discussion of the Recommended Option 

No strong driver has been identified as the reason for the differences in the total weighted scores under the 
different weighting scenarios. Option 5 (Rock-dump whole length) is always ranked first though it never scores 
significantly higher than Option 6 (Recover whole length by cut and lift) and most of the other options under 
consideration. As described in Section 12.3.1, the determination of the recommended pipeline has been 
based on the comparison of the only full removal option considered for this pipeline, Option 6 (Recover 
whole length by cut and lift) and the best performing option based on the CA data, Option 5 (Rock-dump 
whole length). The differences between Option 5 and Option 6 are illustrated in Figure 148. The positive 
differences of Option 5 over Option 6 are shown in green and the negative differences of Option 5 against 
Option 6 are shown in red. 

Figure 148 PL4730/N9903B Difference Chart Comparing the Weighted Scores for each Sub-criterion of 
Option 5 (Rock-dump Whole Length) with Option 6 (Recover Whole Length by Cut and Lift), 
under the Standard Weighting. 

 
Green bars: Option 5 (Rock-dump whole length) is better 

than Option 6 (Recover whole length by cut and lift)  
Red bars: Option 6 (Recover whole length by cut and lift) 

is better than Option 5 (Rock-dump whole length)  

 

Option 5 (Rock-dump whole length) is preferable to Option 6 (Recover whole length by cut and lift) in four of 
the twelve sub-criteria: technical feasibility, cost, impact on communities and safety risk to offshore project 
personnel. Option 6 is preferable to Option 5 in five sub-criteria: gaseous emissions, employment, effects on 
commercial fisheries, safety risk to other users of the sea and operational and legacy environmental impacts. 
In addition, the raw data show that Option 6 is preferable in the energy use sub-criterion and Option 5 is 
preferable in safety risk to onshore project personnel, but due to the conversion on to the global scale and 
the weighting, the difference is essentially zero. As such, these and other differences which result in very short 
bars do not appear in Figure 148.  

It is important to examine these differences to see if the differing performance of the options is related to 
significant and material differences in the raw data in the various sub-criteria. The following sections discuss 
the performances of the options in each of the sub-criteria in turn, as ordered in Figure 144 and determine 
the extent to which the differences could assist us in reaching a recommendation for PL4730/N9903B. 
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Technical Feasibility 

Option 5 was assessed to be one of the most feasible operations considered by the project (hence the score 
of 1.0) and to be more feasible that Option 6. Rock-dumping is a routine operation in the industry and there 
are no concerns with our ability to successfully execute the option. Although the cutting and lifting of pipeline 
sections in Option 6 is a relatively common operation in the industry, this pipeline has been lying on the 
seabed with the ends open to sea which has increased concerns regarding the structural integrity of the 
pipeline and hence the ability to successfully recover the sections. The score for Option 6 was therefore 
reduced to 0.81 on the global scale. Option 6 may require some development of existing technologies and 
although not insurmountable, this will add complexity to the execution of the option. However, we would 
extensively trial any new technologies and any difficulties are more likely to result in extended operations and 
hence cost. As a result, ‘technical feasibility’ does not, in our view act as a strong differentiator between the 
options. 

Cost 

The costs for the options for PL4730/N9903B were compiled using internal Shell expertise and some 
information provided by industry contractors; however these costs are only indicative because a formal 
tendering exercise has not yet been completed. 

With an estimated cost of approximately £1.13 million, Option 5 (Rock-dump whole length) represents 
approximately 16% of the cost of Option 6 (Recover whole length by cut and lift) (£6.88 million). Option 6 
therefore represents a six-fold increase in the expenditure of Option 5; however, ‘cost’ is not considered to 
act as a strong driver between the two options. 

Impact on Communities 

PL4730/N9903B lies disconnected on the seabed and so no tie-in spools or other sections of pipeline 
would need to be recovered before the pipeline could be trenched or rock-dumped. There would therefore 
be no impact to onshore communities, hence the maximum score for Option 5 in this sub-criterion. In 
Option 6, only approximately 1,398 tonnes would be returned to shore. This is a small amount of material 
and would not be expected to have any significant onshore impacts, particularly when compared with the 
amounts of material returned to shore from other scopes of work in the project. Accordingly, Option 6 
attained a high score of 0.97 on the global scale. With no significant difference in the score of both options 
and the relatively small amounts of material returned to shore in each option, we have concluded that 
‘impact on communities’ is not a strong differentiator between Option 5 and Option 6. (Note impacts from 
quarrying of rock were excluded from the scoring of the options). 

Safety Risk to Project Personnel 

Option 5 has the lowest combined safety risk for project personnel (a PLL of 0.0004) whereas Option 6  
has a combined project personnel PLL of 0.0027. The majority of the risk in both options is attributable to 
offshore project personnel. This means that if Option 5 were repeated more than 2,500 times, or if Option 6 
were repeated approximately 370 times, there might be one fatality among the project personnel. 

When compared with the PLL thresholds used in the first step of evaluating E&P projects (an annual PLL 
of1 x 10 -3), the total PLLs for Option 5 falls within the ALARP range (0.4 x 10 -3). Option 6 is almost three 
times higher (2.7 x 10 -3) than the threshold and would require some degree of mitigation prior to execution 
to confirm it was ALARP. 

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 both options could be executed safely and therefore that ‘safety risk to project 
personnel’ does not act as a driver between Option 5 and Option 6. 
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Energy Use and Emissions 

Option 5 (Rock-dump whole length) would use more energy (30,143 GJ) than Option 6 (28,573 GJ) 
because in Option 5 energy would be consumed by the vessels and there is a penalty for not recovering the 
recyclable steel in the pipeline. The estimated energy use for the two options is very similar with Option 6 
using 95% of the energy required in Option 5.  

Option 5 would also generate slightly more gaseous emissions (2,233 CO2 tonnes) than Option 6 (1,909 
CO2 tonnes); Option 6 therefore represents approximately 85% of the emissions of Option 5. The total CO2 

emissions from all four Brent platforms in 2011 were 396,000 tonnes; the emissions generated by either 
Option 5 or Option 6 are extremely small in comparison. The calculated emissions from each option are also 
extremely low when compared with the total CO2 emissions from all UKCS oil and gas platforms, reported in 
the Oil & Gas UK Environment Report 2013 [17] as 14.22 million tonnes in 2011 and when compared 
with the UK commitment under the Climate Change Act [18] which implies an average annual reduction of 
47.6 million tonnes CO2, each year from 2013-2017. Given the small relative and absolute amounts of 
emissions associated with Option 5 and Option 6 we have concluded that ‘energy use’ and ‘emissions’ are 
not strong differentiators between the options. 

Employment 

Option 6 is more expensive than Option 5 and therefore supports a higher level of employment than  
Option 5 but both values are very low (27 man-years as opposed to 5 man-years). The employment 
supported in Option 5 would only be in offshore roles during the rock-dumping operations; the employment 
in Option 6 would be split between onshore (recycling of the material) and offshore (cut and lift operations). 
In absolute terms, the level in employment is not significant – the employment would not be continuous and 
would not support roles full-time in comparison with the Brent Decommissioning well abandonment 
programme, with an estimated 3,800 man-years of employment, the level of employment supported by 
Option 5 and Option 6 represent small percentages (less than 1%). Consequently, we have concluded that 
the sub-criterion ‘employment’ is not a strong differentiator between the options. 

Effects on Commercial Fisheries 

The effects on commercial fisheries is the economic implications of the end point of the decommissioning 
option for the pipeline (based on information in [15]), compared with the current situation and multiplied by 
the predicted lifetime of the pipeline (based on information in [12]). In both Option 5 and Option 6, there 
would be a net benefit to commercial fisheries compared with the current situation (£149,801 and 
£187,251) over the predicted lifetime of the pipeline. Per annum this represents a very small increase 
(£681and £851 respectively) so in absolute terms of benefit to commercial fishermen and in relative terms 
between the options, this is a small benefit. This sub-criterion is therefore not considered to be a strong 
differentiator between Option 5 and Option 6. 

Safety Risk to Other Users of the Sea 

The other users of the sea who would be exposed to safety risks from the pipelines are fishermen who might 
trawl over the pipelines and snag their fishing gear. We commissioned Anatec to assess the potential safety 
risks to fishermen for the decommissioning options (Section 11.4 and [13]). In Option 6, the pipeline would 
be removed and any risk to the fishermen would be eliminated. The total PLL for fishermen in Option 5 was 
calculated to be 0.00587 which means that if 170 PL4730/N9903B pipelines were to be 
decommissioned by rock-dumping, there might be one fisherman fatality over the predicted lifetime of the 
pipeline. Anatec also calculated the annual PLL for this pipeline in Option 5 as 9.78 x 10 -6, which when 
compared to the annualised PLL threshold for E&P projects (1 x 10 -3), is well within the tolerable range.  

There have been no reported incidents of fishing gear interactions or accidents during the time this pipeline 
has been in place. Although the sub-criterion is a differentiator between Option 5 and Option 6, the potential 
risk to fishermen is considered to be acceptable in Option 5. 
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Operational Environmental Impacts 

The potential environmental effects of Option 5 and Option 6 are primarily related to disturbance of the 
seabed; in Option 6, there would be some degree of seabed disturbance when the pipeline is cut into 
sections. However, any disturbed sediment would resettle and it is expected that local communities of fauna 
would recolonize the area. In Option 5, the deposition of the rock would probably result in a larger area of 
disturbance in order to create the over-trawlable profile of the deposited rock and so this option was scored 
the lowest of all the options under consideration in this sub-criterion. Neither option is expected to result in 
significant environmental impacts nor is the difference in the assessment of such impacts for the options very 
great, so this sub-criterion is not considered to act as a driver between the options. 

Legacy Environmental Impacts 

The full removal of the pipeline in Option 6 will completely eliminate the legacy environmental impacts which 
might occur as the pipeline degrades and disintegrates. It was therefore accorded the highest score on the 
global scale (1.00). In Option 5, the pipeline and any disintegration products and hence environment 
impacts, including seabed litter, would be contained within the rock-dump and the effects would therefore be 
limited. The addition of the rock in Option 5 would have the potential to cause environmental changes in the 
form of habitat type and the type of species colonising the rock. However, the seabed in the Brent Field is 
known to have areas of boulders so this impact was not assessed by DNV GL to be a significant impact.  
The score for Option 5 has been reduced to 0.79 on the global scale because of the amount of rock used  
in this option (49,300 tonnes). Overall, no significant environmental impacts are expected to occur and on 
this basis we have concluded that the sub-criterion ‘legacy environmental impacts’ is not a strong 
differentiator between the options. 

12.3.15.6 Conclusions 

Following the assessment of the weighted scores for each sub-criterion and an examination of the data 
informing those scores, we have concluded that there are no strong drivers that differentiate the two best 
performing options, Option 5 and Option 6. However, the supporting data do show differences, particularly 
in the cost sub-criterion and the safety risk to other users of the sea (fishermen) sub-criterion, though the risk to 
fishermen in both options is low or eliminated.  

This pipeline is disconnected from all infrastructure and it is wholly outwith any existing or likely future safety 
zone. As has been previously discussed, we believe the estimate of risk to fishermen are conservative such 
that the likelihood of fishing gear snagging on the pipeline and that snagging will lead to accidents and that 
accidents will then lead to fatalities are likely to be over-estimates of the risk. However, given that the 
pipeline lies beyond any safety zone we might apply for, our ability to mitigate the presence of this pipeline 
is reduced. Removing the pipeline completely in Option 6, which would eliminate any safety risk to 
fishermen, would cost approximately £7 million. This is an increase of £5.75 million from the cost to rock-
dump the pipeline (Option 5) (Table 66). Close examination of the raw data and the CA scores shows that 
Option 4 (Trench and backfill whole length) performs almost as well as either Option 5 or Option 6. This, as 
well as the SFF preference for a seabed clear of obstructions, led us to re-examine the data for Option 4 in 
greater detail. 
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In Option 4, the total risk to fishermen over the predicted lifetime of the pipeline is reduced to 2.93 x 10 -3, 
which is half that of the PLL of Option 5. The annual PLL of 4.89 x 10 -6 calculated by Anatec for this option is 
well within the tolerable range. The risk to project personnel is slightly higher in Option 4 than in Option 5 
(though still well within the tolerable range) and is approximately one quarter of that in Option 6. In terms of 
operational environmental impact, Option 4 is preferable to Option 5 and performs nearly as well as 
Option 6. Trenching the pipeline would also minimise the legacy impacts of the degrading pipeline similar to 
the effect of rock-dumping the pipeline in Option 5, but without the potential for altering the seabed habitat 
by the use of additional rock. Option 4 was therefore scored higher than Option 5 in the legacy 
environmental impact sub-criterion and is scored on a par with Option 6 on the global scale, achieving the 
highest possible score (1.0), though there is a difference between the absence of an effect (in Option 6) and 
a small or negligible effect in Option 4. The execution of the trenching operations would use slightly less 
energy than Option 5 or Option 6 but would generate slightly more gaseous emissions than Option 6. 
Trenching of the pipeline is thought to be marginally more difficult than removing the pipeline by cut and lift 
and is a function of the changeable and difficult seabed conditions known to exist in the Brent Field; 
however, the difference between Option 4 and Option 6 is very small (0.80 and 0.81 respectively). Once 
trenched, the pipeline will no longer act as an obstruction to fishing activities and the area will be full 
available for fishing, as in Option 6. 

12.3.15.7 Recommended Option for PL4730/N9903B 

Option 4 presents what we believe to be a balanced recommendation in which the concerns of our 
stakeholders can be addressed without significantly increasing the safety risk to our own project personnel 
and with reduced legacy environmental impact for a minor increase in operational impacts compared with 
Option 6. Trenching the pipeline and leaving a clear seabed surface will incur an increased cost of 
approximately £70,000 from the cheapest option (Option 5) which is preferable to the significant increase 
in cost to fully remove the pipeline (a difference of more than £5.5 million between Option 4 and Option 6). 
Although this pipeline would not be recorded on any navigational charts or in FishSAFE as it will be below 
the seabed surface, we will be responsible for monitoring the pipeline to ensure it remains buried and we 
remain liable for any third-party claims arising from damage caused by the pipeline. We have therefore 
concluded that the recommended decommissioning option for PL4730/N9903B is Option 4 Trench and 
backfill whole length. 

12.3.16 Summary of Recommended Options for the Quantitative Pipelines 

Table 69 Summary of Recommended Options for the Brent Quantitative Pipelines. 

Shell Pipeline Number Pipeline Type Recommended Option 

PL001/N0501 Rigid pipeline Partial trench and backfill with isolated rock-dump 

PL002B/N0201 Rigid pipeline Trench and backfill whole length 

PL017A-D/N0601 Rigid pipeline Recover whole length by cut and lift 

PL044/N0405 Rigid pipeline Trench and backfill whole length 

PL045/N0303 Rigid pipeline Trench and backfill whole length 

PL046/N0304 Rigid pipeline Trench and backfill whole length 

PL047/N0404 Rigid pipeline Trench and backfill whole length 

PL048/N0302 Rigid pipeline Trench and backfill whole length 

PL049/N0301 Rigid pipeline Trench and backfill whole length 

PL050/N0401 Rigid pipeline Trench and backfill whole length 

PL051/N0402 Rigid pipeline Trench and backfill whole length 

PL052/N0403 Rigid pipeline Trench and backfill whole length 

PL4730/N9903A Rigid pipeline Trench and backfill whole length 

PL4730/N9903B Rigid pipeline Trench and backfill whole length 
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13 BRENT PIPELINE DECOMMISSIONING PROGRAMME OF WORK 

13.1 Introduction 

This section presents the programme of work that will be undertaken to decommission each of the Qualitative 
and Quantitative pipelines according to the recommended option determined by the comparative 
assessment. The programme of work will be the subject of a competitive tendering process and so the final 
method will be determined by the chosen contractor’s approach to achieving the intended decommissioning 
outcome for each pipeline. The pipeline scope of work may commence as early as 2019 though not all 
sections of every pipeline will be decommissioned immediately due to the presence of other currently active 
pipelines. The responsibility for decommissioning such sections will remain with the co-venturers but may not 
be executed by the BDP. We will discuss and agree with the Regulator the precise management of the 
delayed decommissioning of any section of pipeline, and document such management through the existing 
Section 29 Notices, the Pipelines Close-out Report and the permitting and consent framework. Should an 
option previously unconsidered within the CA or a full removal option which is not the recommended option 
in this document, become available or more attractive due to commercial or technological changes, we will 
discuss and agree the revised proposal with the Regulator. 

As the Brent platforms cease production, the pipelines will be cleaned as described in Section 10 and 
registered into the IPR as required under the existing legislation, pending formal approval of the pipelines DP. 
Due to the estimated length of time between formal approval and the execution of the pipeline scope of 
work, we may be required, under the IPR to monitor the status of the pipelines; this will be agreed with BEIS. 
Following formal approval of the pipelines DP, there will be an interim monitoring programme, which again 
will be agreed with BEIS, until the pipelines are decommissioned. Any part of the pipelines which are to be 
decommissioned in situ will then form part of the post-decommissioning monitoring requirements for the Brent 
Field. 

According to our CA processes for the Qualitative and Quantitative pipelines, the recommended options fall 
into discrete operational categories, which are listed below: 

• Recover whole length by cut and lift 

• Recover by reverse-reeling 

• Trench and backfill whole length 

• Leave in situ with remediation of the pipeline end by rock-dump 

• Leave in situ with no further remediation 

• Partial trench and backfill with isolation rock-dump 

For clarity, each operation has been described once and includes a table detailing which pipelines will be 
decommissioned in the described way.
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13.1.1 Recover Whole Length by Cut and Lift 

For the purposes of this assessment we have assumed that all cut and lift operations will be controlled from 
an ROVSV and all subsea cutting will be conducted by an ROV, using cold cutting techniques. The vessel 
will enter the field and commence an as-found survey of the pipeline. This will confirm the status of the 
pipeline and also identify any possible obstructions to the planned operations. Several of the pipelines have 
areas of natural burial, pipeline crossings and mattresses so the first stage of the operations will be to unbury, 
dismantle and recover such items. The dismantling of the pipeline crossings will depend on the status and 
position of the associated pipelines: if, for example, the associated pipeline(s) is still in use, the crossing will 
have to be left intact and undisturbed so as to avoid any risk of damaging the live pipeline(s). We will 
discuss our decommissioning plans with the relevant third parties and where necessary will make the 
appropriate plans to return to decommission the pipeline crossings at a later date. The pipelines will be cut 
into sections approximately 25 m long using a cold-cutting tool deployed from an ROV. Rigging will be 
attached to each end of the pipeline section and the vessel crane will then recover the section to the  
vessel deck. 

Table 70 presents the Brent Field pipelines that will be decommissioned by cut and lift and the following 
sections describe the operations that will be completed for each of these pipelines. 

Table 70 Pipelines to be Decommissioned by Cut and Lift Recovery. 

OGA 
pipeline 
number 

Shell pipeline 
number 

Type of pipeline Diameter Length 

Qualitative/ Quantitative Rigid/Flexible 

PL017A-D N0601 Quantitative Rigid 16 inch 0.400 km 

PL051 N0402a Qualitative Rigid 36 inch 0.147 km 

PL4493 N0610 Qualitative Rigid 16/24 inch 0.117 km 

PL4731 N9900 Qualitative Flexible 4 inch 2.1 km 

PL4732 N9902 Qualitative Flexible 4 inch 2.3 km 

PLU4733 N9901 Qualitative Flexible 4 inch 2.2 km 

Note: This table does not include those pipelines which may have sections removed by cut and lift because 
the new GEP export pipeline (PL4492/N0610) may now prevent the complete trenching of the pipelines.  

13.1.1.1 PL017A-D/N0601 

PL017A-D/N0601 is crossed by two pipelines, PLU4562/N0830 and PL164/C0603A (BP operated) 
and itself crosses over a third line PL049/N0301 (Section 6.2.9). The PLU4562/N0830 crossing is 
constructed of a concrete saddle with seven 5 m x 2 m x 0.15 m mattresses. The PL164/C0603A crossing 
is built of concrete mattresses. The crossing over PL049/N0301 is formed by a large grout bag ramp which 
supports PL017A-D/N0601. The crossings of PLU4562/N0830 and PL164/C0603A will have to be 
dismantled before PL017A-D/N0601 can be decommissioned.  

The PLU4562/N0830 mattresses and saddle will be dismantled once the PLU4562/N0830 pipeline has 
been recovered (Section 13.1.2.4) but BP’s plan for decommissioning PL164/C0603A is not known at the 
time of writing. A short section of C0603A was removed and wet stored during the BBY project when the 
NLGP pipeline was re-routed to the NL-WL PLEM.  As PL017A-D is underneath C0603A, we will have to 
agree the management of this crossing with BP.  

PL049/N0301 is to be decommissioned by trench and backfill (Section 13.1.3.7) and the grout bag ramp 
crossing will be recovered to allow this operation. 
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PL017A-D/N0601 is buried by rock-dump at the connection into the WLGP SSIV. As part of the BBY 
project, this section of the pipeline was exposed from under the rock and the connection to the SSIV was cut. 
The resulting sections of the pipeline have been left wet-stored on the seabed for the BDP to recover. The BBY 
project inserted an environmental plug into the end of the section of the pipeline which remains connected to 
the Brent Alpha platform riser, which in turn was cut at -84.5 m LAT as part of topside separation 
preparations. PL017A-D/N0601 will be completely removed from the seabed by the BDP; where 
necessary, the pipeline will be cut into sections approximately 25 m long and each section will be lifted to 
the vessel. No part of PL017A-D/N0601 will remain in the field at the end of the decommissioning 
operations. 

13.1.1.2 PL051/N0402a 

PL051/N0402a is an abandoned pipeline, lying open to the sea on the seabed. The whole pipeline will 
be removed by cut and lift. Since its structural integrity is expected to be poor, it may be necessary to cut the 
line into very small pieces and recover them using a debris basket. At the end of the operations, this pipeline 
will have been completely removed from the seabed. 

13.1.1.3 PL4493/N0610 

The mattresses protecting PL4493/N0610, the mattresses that were wet-stored during the installation of the 
pipeline, and all associated grout bags around and under the pipeline will be recovered. Each of the 
individual spool-pieces comprising the pipeline will be disconnected or cut and recovered to the surface. At 
the end of the operations, this pipeline and the associated materials will have been completely removed from 
the seabed. 

Many of the Penguins lines will still be in use after PL4493/N0610 becomes redundant. Because of the 
restricted working area close to the Brent Charlie platform, final decommissioning of PL4493/N0610 will 
be deferred until all the lines around Brent Charlie are taken out of use. Hence, responsibility for the removal 
of PL4493/N0610 between the GEP SSIV and the Brent Charlie platform will be transferred to the Penguins 
decommissioning project team. 

13.1.1.4 PL4731/N9900 

PL4731/N9900 will be completely removed by cut and lift due to the questionable structural integrity of the 
pipeline. There may be some areas of natural burial which might have to be removed to allow recovery of 
the pipeline No part of the pipeline will remain in the field following decommissioning. This pipeline crosses 
over the pipeline PL051/N0402 and umbilical PLU4733/N9901 (Section 6.3.4). The small metal bridge 
on which PL4731/N9900 crosses over PL051/N0402 will be removed. PLU4733/N9901 is to be 
removed (Section 13.1.1.5) and PL051/N0402 is to be trenched (Section 13.1.3.9) so PL4731/N9900 
will need to be recovered prior to these operations occurring. PL4731/N9900 is also crossed by an 
unknown umbilical or cable, which is assumed to be a section of equipment related to Brent 7, as there are 
no other lines in the area. The unknown line will be recovered as part of the cut and lift operations for 
pipeline PL4731/N9900. At the end of decommissioning activities, no part of PL4731/N9900 will be left 
in the field. 

13.1.1.5 PL4732/N9902 

The 2.3km pipeline will be completely removed by cut and lift, as its structural integrity is in question.  
There may be some areas of natural burial which might have to be removed to allow recovery of the 
pipeline. PL4732/N9902 crosses over PL051/N0402 via a small metal bridge which will also be 
recovered to shore for recycling. No part of the pipeline will remain in the field following decommissioning. 

13.1.1.6 PLU4733/N9901 

No protective structures are in place over PLU4733/N9901 but some natural burial has occurred 
(Section 6.3.4). The umbilical has already been cut into several sections and it will be completely removed 
by cut and lift. Recent surveys have indicated another unidentified flowline lying close to PLU4733/N9901. 
This will also be recovered during decommissioning. On completion of decommissioning no part of 
PLU4733/N9901 will remain in the field. 
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13.1.2 Recover by Reverse-Reeling 

For the purposes of this assessment we have assumed that any cutting operations and mattress or debris 
recovery operations will be conducted from a DSV. The recovery of the pipelines will most likely be 
conducted from a Multi-Support Vessel (MSV) with a carousel. The vessel will enter the field and commence 
an as-found survey of the pipeline. This will confirm the status of the pipeline and also identify any possible 
obstructions to the planned operations. Several of the pipelines have areas of natural burial and/or 
mattresses so the first stage of the operations will be to unbury the pipelines as necessary and recover the 
mattresses. The dismantling of the pipeline crossings may have been completed already (Section 13.1.1) 
depending on the availability of vessels and/or project planning requirements; however, if necessary any 
pipeline crossings could be retrieved from the DSV. We will discuss our decommissioning plans with the 
relevant third-parties and where necessary will make the appropriate plans to return to decommission the 
pipeline crossings at a later date. Once the pipelines are clear of any obstructions or protective items, an 
MSV with a carousel on board will enter the field to commence the reverse reeling operations.  

Table 71 presents the Brent Field pipelines that will be decommissioned by reverse-reeling and the following 
sections describe the operations that will be completed for each of these pipelines. 

Table 71 Pipelines to be Decommissioned by Reverse-Reeling. 

OGA 
Pipeline 
Number 

Shell Pipeline 
Number 

Type of Pipeline 
Diameter Length 

Qualitative/Quantitative Rigid/Flexible 

PL1955 N0310 Qualitative Flexible 16/19 inch 2.7 km 

PL1955 N0311 Qualitative Flexible 16 inch 0.27 km 

PLU4494 N4870 Qualitative Flexible 1 inch 0.06 km 

PLU4560 N2801 Qualitative Flexible 4 inch 0.423 km 

PLU4561 N1844 Qualitative Flexible 5 inch 2.9 km 

PLU4562 N0830 Qualitative Flexible 4 inch 0.5 km 

 

13.1.2.1 PL1955/N0310 

PL1955/N0310 comprises a riser and pipeline. The 15 concrete mattresses at Brent Alpha and the eight 
mattresses at the Brent Bravo SSIV currently installed on the pipeline will be removed. The riser section and 
the pipeline will be recovered to the MSV by reverse-reeling. No part of the pipeline will remain in the field. 

13.1.2.2 PL1955/N0311 

This is the continuation of PL1955/N0310 (Section 6.3.1) and lies unprotected on the seabed between the 
SSIV and Brent Bravo platform. The catenary riser at Bravo has already been cut and lies on the seabed at 
the base of the platform. PL1955/N0311 is crossed by PL052/N0403 which is to be trenched. It is likely 
that the short length of PL052/N0403 in which the crossings occur will be removed by cut and lift to allow 
the trenching equipment to be used which will then allow PL1955/N0311 to be removed 
Section 13.1.3.10). PL1955/N0311 will be completely removed by reverse-reeling. No part of the 
pipeline will remain in the field. 
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13.1.2.3 PLU4494/N4870 

The grout bags protecting the umbilical will be recovered and the umbilical will be disconnected from the 
GEP SSIV and the Penguins Production SSIV/Penguins Gas Lift SSIV. The umbilical will then be completely 
removed by reverse reeling, leaving no part of PLU4494/N4870 in the field. 

Many of the Penguins lines will still be in use after PLU4494/N4870 becomes redundant. Because of the 
restricted working area close to the Brent Charlie platform, final decommissioning of this umbilical will be 
deferred until all the lines around Brent Charlie are taken out of use. Hence, responsibility for the removal of 
PLU4494/N4870 between the GEP SSIV and the Brent Charlie platform will be transferred to the Penguins 
decommissioning project team. 

13.1.2.4 PLU4560/N2801 

The 30 mattresses protected PLU4560/N2801 (including the 13 shared with PLU4561/N1844) will be 
removed and the umbilical removed by reverse reeling. On completion of decommissioning, no part of 
PLU4560/N2801 will remain in the field. 

13.1.2.5 PLU4561/N1844 

The 21 concrete mattresses lying over PLU4561/N1844 at Brent Alpha and the 20 mattresses (including 
13 shared with PLU4560/N2801) at Brent Bravo and all other mattresses covering PLU4561/N1844 will 
be removed. At Brent Alpha, the cable has been cut inside the riser at a depth of approximately 86 m, and 
the cut end lies on top of the drill cuttings. This short length of cable shall be removed by cutting it at the 
point it enters the drill cuttings. The remaining length of the power cable will then be removed, including the 
short section buried by cuttings which will be pulled through the cuttings pile. On completion of 
decommissioning, no part of PLU4561/N1844 will remain in the field. 

13.1.2.6 PLU4562/N0830 

This umbilical has been disconnected from the Brent Alpha splitter box by the BBY project (Section 5.4.2). 
The eleven mattresses around the splitter box, the four mattresses forming the crossing with PL049/N0301 
and the six mattresses over the umbilical as it approaches the WLGP SSIV will be removed, as will any grout 
bags found in association with this pipeline. A 5 m long section of the umbilical, from approximately -
83.5 m LAT to -88.5 m LAT, has been cut out inside the Alpha riser. The whole umbilical, including the 
remaining part in the riser and the short section buried by the Alpha seabed drill cuttings pile, will be pulled 
out of the existing trench and backfill by reverse-reeling. It may be necessary to unbury the umbilical to effect 
the removal. The whole length of umbilical will be removed and no part will remain in the field. 

This umbilical is crossed by the newly installed PL4104/N0614 and GEP pipeline PL4492/N0610 but it 
should still be possible to remove this line by reverse reeling. 
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13.1.3 Trench and Backfill Whole Length 

During the assessment of the these pipelines we have presumed that a DSV will be used to complete the as-
found survey, necessary debris clearance for work to commence, cutting operations and recovery of any 
spool pieces and the recovery of any mattresses associated with the pipelines. Any section of pipeline that is 
already covered by over-trawlable rock-dump will remain in situ. In such places, the trenching tool will be 
recovered before the start of the rock-dump and deployed after it (if appropriate) to prevent disturbance to the 
stable rock-dump. Small amounts of additional rock will be used to mitigate the snagging risk of such 
unprotected sections of the pipeline remaining in the field (Section 13.4, Table 79). For the larger diameter 
pipelines we have assumed that a separate backfill run will be required, after the mechanical trencher has 
created the trench, to bury the pipeline. For the smaller diameter pipelines, we have assumed that a water-jet 
trenching tool would be used, which would not require a separate run to backfill the trench. Regardless of the 
trenching tool, each pipeline will be trenched to a minimum depth of 0.6 m above TOP. It is likely that the 
trenching operations will be completed as a single or multiple stage campaign, which is a more efficient use 
of the vessel time.  

Table 72 presents the Brent Field pipelines that will be decommissioned by trenching and backfilling the 
entire pipeline length and the following sections describe the operations that will be completed for each of 
these pipelines. 

Table 72 Pipelines to be Decommissioned by Trenching and Backfilling Whole Length. 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

Type of Pipeline 
Diameter Length 

Qualitative/Quantitative Rigid/Flexible 

PL002B N0201 Quantitative Rigid 36 inch 1.25 km 

PL044 N0405 Quantitative Rigid 24 inch 4.2 km 

PL045 N0303 Quantitative Rigid 24 inch 4.6 km 

PL046 N0304 Quantitative Rigid 20 inch 4.0 km 

PL047 N0404 Quantitative Rigid 30 inch 4.4 km 

PL048 N0302 Quantitative Rigid 16 inch 2.3 km 

PL049 N0301 Quantitative Rigid 16 inch 2.8 km 

PL050 N0401 Quantitative Rigid 28 inch 3.0 km 

PL051 N0402 Quantitative Rigid 36 inch 2.6 km 

PL052 N0403 Quantitative Rigid 36 inch 2.3 km 

PL4730 N9903A Quantitative Rigid 24 inch 1.7 km 

PL4730 N9903B Quantitative Rigid 24 inch 2.9 km 

13.1.3.1 PL002B/N0201 

PL002B/N0201 lies exposed on the seabed with occasional mattress protection and has a short length of 
rock-dump and has several spans along its length (Section 6.2.2). The operations will recover any debris 
immediately around the VASP structure and then recover the 20 mattresses from this location. The 50 m spool 
sections to the north of the VASP, the short length to the south of the VASP, the redundant section from south 
of the VASP (PL4664), and the tie-tin spool to the Brent Alpha platform will all be recovered by cut and lift. 
After the VASP structure has been removed (Section 13.5.5), the trenching equipment will be deployed and 
the remaining length of unprotected pipeline will be trenched to a minimum depth of 0.6 m over TOP.  
The trencher will be recovered before the existing rock-dumped section and may need to be redeployed on 
the other side, which will leave short lengths unprotected on the seabed. To mitigate any snagging risk to 
fishing gear, a small amount of new rock (a maximum of approximately 510 tonnes) will cover the cut end(s) 
to a depth of 0.5 m above TOP. The rock will be confirmed as over-trawlable at the end of the operations. 
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13.1.3.2 PL044/N0405 

At Brent Charlie, PL044/N0405 is supported by a metal bridge. This bridge, and the tie-in spool pieces at  
Brent Charlie (approximately 100 m long including the cut out section, PL044A) and Brent Delta (40 m long), 
will be recovered and the whole length of this pipeline will be trenched to a minimum depth of 0.6 m TOP. 

13.1.3.3 PL045/N0303 

At the Brent Bravo end of the pipeline, the 50 m tie-in spool and the 33 mattresses (each 6 m x 2 m x 0.5 m) 
will be recovered. PL045/N0303 has a dog-leg mid-line tie-in spool which could pose a snagging risk to 
demersal fishing gear; this spool will be cut out of the pipeline and recovered to shore. 

As PL045/N0303 approaches the Brent Charlie platform, it is crossed by the rock-dumped GEP pipeline 
PL4492/N0610 and trenching of the short section under the rock dump is not possible. The trenching 
operations will be stopped as close to the southern side of the existing rock as possible. This will leave a 
short section of PL045/N0303 protruding unprotected from the crossing which may pose a snagging risk to 
fishing gear; a small amount of rock (approximately 255 tonnes) will be used to cover this short section. 

On the platform side of the PL4492/N0610 crossing, approximately 70 m of PL045/N0303 is covered 
by the drill cuttings pile (Section 6.2.5). Within this section, PL045/N0303 is crossed by three pipelines 
(PL2228/N1141, PL047/N0404 and PLU1903/N1845). The crossing with PLU1903/N1845 is 
mattressed. Immediately after the cuttings end, the Penguin lines PL2228/N1141 and PLU1903/N1845 
cross PL045/N0303, again via mattressed crossings (Section 6.2.5). Our CA was completed assuming the 
whole length (120 m) of the Brent Charlie tie-in spool and the pipeline crossings could be removed to allow 
deployment of the trenching equipment; however, the presence of the new GEP pipeline PL4492/N0610 
will most likely prevent the use of trenching equipment on the platform side of the crossing. Instead, as much 
of the length of PL045/N0303 between the GEP crossing and the Brent Charlie platform will be removed 
by cut and lift; the length recovered will only be limited by the depth of drill cuttings covering this section of 
the pipeline. If the drill cuttings cover is found to be significant, we intend to leave a section of the pipeline 
and the crossings in situ so as not to disturb the drill cuttings. If this is the case, the crossings lying beyond the 
drill cuttings pile will be dismantled and part of the tie-in spool (approximately 50 m) removed. 

Many of the Penguins lines between PL4492/N0610 and the Brent Charlie platform are still in use. Final 
decommissioning of the length of PL045/N0303 between the GEP pipeline crossing and the platform will 
be deferred until all the lines around Brent Charlie have been taken out of use. Hence, responsibility for the 
removal of PL045/N0303 between the GEP crossing and the Brent Charlie platform will be transferred to 
the Penguins decommissioning project team.  

13.1.3.4 PL046/N0304 

The tie-in spools at Brent Delta (50 m) and Brent Charlie (65 m) and the metal support bridge for the closing 
span will be recovered to allow the trenching equipment to be deployed. The whole length of this pipeline 
will be trenched to a minimum depth of 0.6 m TOP.  

13.1.3.5 PL047/N0404 

The 60 m long tie-in spool at Brent Bravo will be removed by cut and lift and a section of pipeline will be 
removed from the southern side of the crossing with PL4492/N0610. The removed sections will allow the 
deployment and recovery of the trenching equipment. Once the main length of PL047/N0404 has been 
trenched and backfilled to a minimum depth of 0.6 m above TOP a short, unprotected section of 
PL047/N0404 will be left protruding from the rock-dumped crossing with PL4492/N0610. This short 
length will be protected with approximately 255 tonnes rock to mitigate any snagging risk to fishing gear. 
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As described in Section 6.2.7, the section of PL047/N0404 approaching Brent Charlie is buried or partly 
buried by drill cuttings for approximately 40 m, including the section where PL047/N0404 crosses the tie-in 
spool of PL045/N0303. The approach to Brent Charlie includes the mattressed pipeline crossing where 
PL047/N0404 is crossed by the Penguins 4 inch gas lift line. As described for PL045/N0303, our original 
CA assumed that at the least, a short (approximately 25 m long) length of pipeline, outwith the drill cuttings 
pile could be removed to allow the full trenching of PL047/N0404; however, the presence of GEP pipeline 
now makes the trenching of the platform approach section of the pipeline impossible. This section of 
PL047/N0404 will therefore be removed by cut and lift. 

In addition, the Penguins 4 inch gas lift line is still operational. Final decommissioning of the length of 
PL047/N0404 between the GEP crossing and the Brent Charlie platform will be deferred until the lines 
around Brent Charlie are all taken out of use. Hence, responsibility for the removal of PL047/N0404 
between the GEP crossing and the Brent Charlie platform will be transferred to the Penguins 
decommissioning project team.  

13.1.3.6 PL048/N0302 

The 50 m tie-in spool at the PLEM will be removed by cut and lift to provide access for the trenching 
equipment. As described for PL045/N0303 and PL047/N0302, our original CA assumed the tie-in spool 
at the Brent Bravo end would also be removed. However, due to the presence of the rock-dumped GEP 
export pipeline PL4492/N0610 at approximately 500 m from the Brent Bravo platform, the trenching 
operation will be stopped before encountering the existing rock-dump. If the length between the GEP crossing 
and the Brent Bravo platform can also be trenched, the 75 m tie-in spool at Brent Bravo will also be removed 
and the trenching equipment will be redeployed on the other side of the rock-dump. Alternatively, the section 
between the GEP crossing and the Brent Bravo platform will be removed by cut and lift. Regardless of 
whether the section of pipeline approaching Brent Bravo is trenched or removed by cut and lift, short sections 
of PL048/N0302 will be left protruding from the GEP pipeline rock-dump and could pose a snagging risk 
to fishing gear. A small amount of rock (estimated to be approximately 510 tonnes) will cover these two short 
sections to a depth of 0.5 m above TOP to mitigate this risk. The newly added rock will be confirmed as 
over-trawlable at the end of operations. 

After decommissioning, as a minimum, approximately 2.2 km of the pipeline will remain in field, trenched 
and backfilled to a minimum depth of 0.6 m TOP or covered in rock to 0.5 m TOP. 
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13.1.3.7 PL049/N0301 

The tie-in spool (50 m long) at Brent Alpha, the assumed 17 mattresses around the Brent Spar PLEM, the 
50 m tie-in spool to the PLEM and the PLEM itself will be removed, thus providing access for the trenching 
equipment.  

This pipeline is crossed by six other lines. 

• The pipeline PL017A-D/N0601 and the grout bag ramp crossing will be recovered 
(Section 13.1.3.2) 

• The concrete mattress crossing of PLU4562/N0830 comprising four 5 m x 3 m concrete mattresses 
will be removed and the umbilical recovered by reverse reeling (Section 13.1.2.4) 

• The C0815 umbilical is owned by BP and decommissioning of this line will be their responsibility.  
It is currently trenched and in order to decommission N0301, the two 5 m x 2 m mattresses forming 
the crossing and the section of the umbilical at the crossing location will be removed 

• The C0801 umbilical is also owned by BP and decommissioning will be their responsibility. The 
umbilical is currently lying disused on the seabed but has now also been crossed by the GEP 
pipeline (PL4492/N0610) and rock-dumped. It is therefore likely that the section of the flexible line 
under the rock cover and the small grout bag ramp crossing will be left in place 

• PL164/C0603A (owned by BP) is lying disconnected on the seabed following the BBY project. . 
This crossing was rock-dumped as part of the installation of PL4492/N0610 

• The rock covered GEP pipeline PL4492/N0610 which crosses C0801 and PL164/C0603A as 
described above, approximately 200 m from the Brent Alpha platform 

Although our original CA assumed this pipeline could be fully trenched and the necessary crossing 
dismantled, due to the presence of the rock-dumped GEP export pipeline (PL4492/N0610) the trenching 
operation will be stopped before encountering the existing rock-dump. Any crossings outwith existing rock-
dump and the pipeline between the GEP crossing and the Brent Alpha platform section will be removed by 
cut and lift. A small amount of rock (estimated to be approximately 510 tonnes) will cover either side of the 
existing rock covered PL4492/N0610 to a depth of 0.5 m above TOP to prevent snagging of fishing gear. 
The newly added rock will be confirmed as over-trawlable at the end of operations. 

After decommissioning, a 2.6 km section of PL049/N0301 will remain in the field, predominantly trenched 
and backfilled to a minimum depth of 0.6 m above TOP. 

13.1.3.8 PL050/N0401 

The tie-in spool at Brent Alpha will be removed by cut and lift. The trenching equipment will then trench the 
pipeline until just before the existing rock-dump at the Brent Flare location, where PL050/N0401 connects  
to PL050/N0952. The trencher will be recovered and a small amount of rock (approximately 255 tonnes) 
will be deposited to extend the existing rock cover over the short length that cannot be trenched.  
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13.1.3.9 PL051/N0402 

The metal bridge supporting the crossing of PL4731/N9900 and PL4732/N9902 will be removed and 
the lines will be recovered by cut and lift (Sections 13.1.1.4 and 13.1.1.5). The crossing of 
PLU4733/N9901 is unsupported and this line will also be recovered by cut and lift (Section 13.1.1.5). At 
the Brent Bravo end of this pipeline, drill cuttings have covered this pipeline (Section 6.2.11). Our CA has 
been conducted assuming the tie-in spool to Brent Bravo could be completely recovered to allow deployment 
of the trenching equipment; however, as with PL045/N0303 and PL047/N0404, depending on the depth 
of burial, we may elect to leave a portion of the tie-in spool undisturbed under the drill cuttings. If this is the 
case, we will cut the tie-in spool as close to the drill cuttings pile as possible to deploy the trenching 
equipment. At the non-platform end, PL051/N0402 connects to the rock-dumped jumper PL050/N0952 
and a short section of PL051/N0402 is under this rock cover. We will therefore have to cut and remove a 
section of the pipeline close to the rock-dump, without disturbing it, so that the trencher can be recovered. 
This will leave a short section of pipeline unprotected on the seabed. As cut ends pose a risk to fishing gear, 
we will add new rock (approximately 255 tonnes) to this cut end to mitigate the risk. 

13.1.3.10 PL052/N0403 

This pipeline is protected by rock-dump and 100 mattresses at the Brent Alpha end. Power cable 
PLU4561/N1844 lies on top of these mattresses for approximately 30 m but it is likely that the cable will 
have already been removed (Section 13.1.2.5). At the Brent Bravo end, the 60 m long tie-in spool piece is 
supported by a large metal support clamp. The pipeline is also supported by grout bags deposited in 2016 
and 2017 (Section 6.2.13). PL052/N0403 also crosses PL1955/N0311 near Brent Bravo. The tie-in 
spools will be removed by cut and lift to provide access for the trenching equipment and the metal support 
clamp, grout bags and mattresses, including the wet-stored gabion bag will be removed. The removal of 
these spools will also allow PL1955/N0311 to be recovered by reverse reel (Section 13.1.2.2). The 
remaining length of the pipeline will then be trenched and buried. The trencher will be recovered before the 
existing rock-dumped section and may need to be redeployed on the other side, which will leave short 
lengths unprotected on the seabed. To mitigate any snagging risk to fishing gear, a small amount of new 
rock (a maximum of approximately 510 tonnes) will cover these sections to a depth of 0.5 m above TOP. 
The rock will be confirmed as over-trawlable at the end of the operations. 

13.1.3.11 PL4730/N9903A and PL4730/N9903B 

Both pipelines were cut to allow for the installation of the Penguin Field pipelines. PL4730/N9903A has 
some areas of natural burial and PL4730/N9903B shows evidence of some trenching. Both pipelines will 
be trenched and buried to a minimum depth of 0.6 m TOP.  
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13.1.4 Leave in situ with Remediation of Pipeline End by Rock-dump 

During the assessment of the these pipelines we have presumed that a DSV will be used to complete the as-
found survey, necessary debris clearance for work to commence, cutting operations and recovery of any 
spool pieces. We have also assumed that an FFPV will be used to deposit the small volumes of rock required 
to cover each of the cut end of the pipelines for approximately 30 m, ensuring a depth of cover of 0.5 m 
over TOP. The rock itself will be profiled and confirmed to be over-trawlable. It is likely that the rock-dumping 
will be completed in a campaign, which would be a more efficient use of the vessel time. As part of these 
pipelines will remain above the mean seabed level (within the 500 m safety zone), we will record these 
pipeline sections on navigational charts and will register them in the FishSAFE database. 

Table 73 presents the Brent Field pipelines that will be decommissioned in situ with rock-dumping of the cut 
end of the pipeline and the following sections describe the operations that will be completed for each of 
these pipelines. 

Table 73 Pipelines to be Decommissioned in situ with Remediation of Pipeline End by Rock-dump. 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

Type of Pipeline 
Diameter Length 

Qualitative/Quantitative Rigid/Flexible 

PL987A N0738 Qualitative Rigid 10 inch 5 km 

PL987A N0739 Qualitative Rigid 10 inch 1.8 km 

PL987A.1-3 N0841 Qualitative Flexible 4.5 inch 5.3 km 

PL988A N0913 Qualitative Flexible 8 inch 5 km 

 

13.1.4.1 PL987A/N0738 

The majority of this pipeline was trenched at installation with rock-dump protection and mattresses at each 
end. The entire pipeline, including the two pipeline crossings (Section 6.2.14) will remain in place within the 
existing trench and beneath the existing rock-dump and mattresses. The ten 5 m x 2 m x 0.15 m mattresses at 
Brent Alpha will be left in situ. At the Brent South end, the existing rock-dump covers an estimated 
28 mattresses which will remain in place; the rock-dump has already been certified as over-trawlable at time 
of installation. The exposed flange at Brent South, which was not rock-dumped at the time of Brent South 
decommissioning, will be covered with additional rock-dump with an estimated 50 m3 of rock (approximately 
100 tonnes). The exposed section of the flange cannot be cut at the edge of the rock dump because there is 
insufficient space to allow deployment of the cutting equipment. The additional rock-dump is therefore 
required to mitigate against snagging risks. 

13.1.4.2 PL987A/N0739 

This pipeline was never commissioned into use (Section 6.2.15). It lies within a trench with a depth to TOP 
of >0.6 m and an estimated 16 mattresses at the Statfjord drill centre end and 29 mattresses at the Brent 
South end. At the time of decommissioning Brent South, these mattresses were covered with over-trawlable 
rock-dump. The subsea flanges were left exposed at the ends of the pipeline to allow future access to the 
pipeline, if required. The flanges are too short to be recovered by cut and lift so they will be covered by 
50 m3 of rock additional rock-dump each (a total of approximately 200 tonnes) to reduce any existing 
snagging risk. 

This pipeline is stable within its existing trench and beneath the mattresses and rock-dump at both ends.  
No part of the pipeline will be removed; PL987A/N0739 will be decommissioned in situ. 
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13.1.4.3 PL987A.1-3/N0841 

This umbilical was installed in the same trench as PL988A/N0913 (Section 6.4.1). At the Brent South end 
of the umbilical, it is covered by 26 concrete mattresses which were covered with rock-dump at the time of 
Brent South decommissioning. These mattresses will be left in place. There is also an exposed flushing head 
which is too short to allow deployment of the cutting equipment and so will be covered with approximately 
50 m3 (approximately 100 tonnes) of additional rock-dump to mitigate any snagging hazard. 

At Brent Alpha, the umbilical has been cut at a depth of approximately 85 m inside the riser, and the cut end 
lies on top of the seabed drill cuttings pile. This short exposed length will be removed by cutting the umbilical 
at the point it enters the cuttings pile. The remaining length of umbilical will be left in place in the existing 
trench, burial and rock-dump. 

13.1.4.4 PL988A/N0913 

PL988A/N0913 was installed in a trench with nine mattresses at Brent Alpha and 26 at the Brent South end 
(Section 6.2.16). The nine mattresses at Brent Alpha will be left in place. The mattresses at Brent South were 
covered with rock-dump at the time of decommissioning these facilities and these will remain in situ. One of 
the two pipeline crossings is also rock-dumped. The exposed blind flange at Brent South, which was left 
uncovered to allow future access, is too short to allow the cutting equipment to be deployed and so will be 
covered with 50 m3 (approximately 100 tonnes) of additional rock-dump to reduce any future snagging risk. 
No part of the pipeline will be removed; PL988A/N0913 will be decommissioned in situ. 

13.1.5 Leave in situ with No Further Remediation 

The only pipeline which falls into this category is PL050/N0952 which is currently completely covered by 
stable, over-trawlable rock-dump. No work is required to decommission this pipeline. We will remain liable 
for all pipeline sections remaining in the field. Table 74 presents the Brent Field pipelines that will be 
decommissioned in situ.  

Table 74 Pipelines to be Decommissioned in situ with no Further Remediation. 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

Type of Pipeline 
Diameter Length 

Qualitative/Quantitative Rigid/Flexible 

PL050 N0952 Qualitative Flexible 8 inch 0.03 km 

 

13.1.5.1 PL050/N0952 

PL050/N0952 is currently completely covered by over-trawlable rock-dump which was laid down as part  
of the Brent Flare decommissioning operations. No part of the jumper is exposed on the seabed. The jumper 
will be decommissioned in place.
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13.1.6 Partial Trench and Backfill with Isolated Rock-dump 

13.1.6.1 PL001/N0501 

For the purposes of this assessment we have assumed that all cut and lift operations and debris recovery 
operations will be controlled from an ROVSV and all subsea cutting will be conducted by an ROV, using 
cold cutting techniques. The vessel will enter the field and commence an as-found survey of the pipeline.  
This will confirm the status of the pipeline and also identify any possible obstructions to the planned 
operations. The vessel will also complete the preparatory works including spool piece recovery, recovery of 
the 62 mattresses already over the pipeline and boulder clearance in the areas to be trenched. As with all 
rock-dumping operations in the BDP programme of work, the rock will be deposited from a Flexible Fallpipe 
Vessel (FFPV). The trenching and backfilling operations will be most likely require the use of a mechanical 
trencher and separate backfilling tool, though ultimately the method of trenching will depend on the 
successful subcontractor, 

Table 75 presents the Brent Field pipeline that will be decommissioned in situ with additional rock-dump and 
trenching to bury those areas in which the pipeline is not trenched to a sufficient depth of 0.6 m or more.  

Table 75 Pipelines to be Decommissioned in situ by Partial Trench and Backfill with Isolated Rock-dump. 

OGA Pipeline 
Number 

Shell Pipeline 
Number 

Type of Pipeline 
Diameter Length 

Qualitative/Quantitative Rigid/Flexible 

PL001 N0501 Quantitative Rigid 30 inch 35.9 km 

 

All shallow-trenched sections (<0.6 m below mean seabed level) will be remediated. Where possible, we 
will trench those sections of sufficient length to allow deployment of the trenching and backfilling equipment. 
Where the sections are of insufficient length or where trenching does not reach the required depth of 0.6 m 
TOP, rock will be used to provide sufficient coverage (0.5 m or more) of the pipeline to mitigate against 
snagging risks to fishermen. In addition, the presence of the seven crossings over this pipeline, if they are to 
remain in situ, will prevent us from trenching sections of the line. As necessary, we will stop trenching 
operations and we may be required to add more rock cover either side of the crossings to prevent snagging. 
All of the seven pipelines are operated by third-parties. Four of these lines are still in operation and three are 
disused. We will liaise with the owners of these pipelines to coordinate the decommissioning works. The 
pipeline crossings on PL001/N0501 are: 

• N1826, Brent Charlie to Dunlin power cable. N1826 lies over a length of N0501 which is lying 
on the seabed and is protected by mattresses. This crossing will have to be dismantled prior to the 
decommissioning of PL001/N0501 by trenching and/or rock-dumping 

• PL164/C0603, 20 inch NLGP gas line from Magnus to Brent Alpha. This crossing is rock-dumped 

• C0503, 24 inch oil line from Magnus to Ninian Central. This crossing is rock-dumped 

• N0602 10 inch gas line from North Cormorant to the Welgas pipeline. This crossing is rock-
dumped 

• PL118/N0801A and B, control umbilical from Cormorant Alpha to Cormorant well P1. This 
crossing is rock-dumped and this umbilical is out of use 

• N0701A and B, 2 x 3 inch flexible oil lines from Cormorant well P1 to Cormorant Alpha. This 
crossing is rock-dumped and these lines are out of use 

• PL169/N0803, control umbilical from Cormorant Alpha to the UMC. This crossing is unprotected.  
This umbilical is out of use and crosses the tie-in spool of PL001/N0501. This spool piece will  
be removed during decommissioning of PL001/N0501. As PL169/N0803 is a small diameter 
flexible umbilical we believe it likely that this umbilical will be removed by reverse-reeling. As such it 
should not be an impediment to our decommissioning operations 
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As can be seen from the above, five pipeline crossings are rock-dumped. We believe it likely that these 
crossings will be decommissioned in situ to avoid disturbing the stable rock-dump. However, this cannot be 
confirmed at this time. Should the owners decide to remove the crossings and pipeline sections from over 
PL001/N0501 we would be able to gain access to the pipeline underneath. Depending on the timing  
of the decommissioning of the third- party pipelines, we may have already conducted our decommissioning 
operations, in which case we will most likely have rock-dumped either side of the crossings. In this case, the 
most prudent course of action would be to ensure the short sections of PL001/N0501 remaining will not 
cause a snagging risk to fishermen. If the pipeline sections under the crossings is not sufficiently trenched to 
>0.6 m, we will discuss the appropriate remediation option with BEIS, though this is likely to be rock-
dumping as it is unlikely to be possible to deploy trenching or cutting equipment. If we have not yet 
completed our decommissioning operations for PL001/N0501, and the third-party crossings have been 
removed, the pipeline sections under the crossings will be confirmed to be >0.6 m below seabed or 
remediated by trenching and/or rock-dump as per the rest of the pipeline. 

At Brent Charlie, the 75 m long tie-in spool will be removed by cut and lift. It is intended that the Cormorant 
Alpha tie-in spool, approximately 40 m long will also be removed in this way; however, recent information 
from the owners of the Cormorant Alpha platform indicates that this tie-in spool may be covered by both rock-
dump and drill cuttings. If this is found to be the case, then a section of surface laid pipeline outwith these 
obstructions will be cut out and removed to allow the trenching equipment to bury the cut ends. Depending 
on the distance to the remaining length of tie-in spool or pipeline, further rock may be added to extend the 
existing rock dump and to mitigate snagging hazards. As with the rest of PL001/N0501, any remaining 
length of this pipeline remaining in situ will remain the responsibility of the owners. 

Two FishSAFE spans have been previously identified on this pipeline. If these are found to be present, 
trenching these sections will not be possible. They will therefore be cut out of the pipeline and recovered. The 
main length of the pipeline (approximately 35.5 km) will remain in place within the new or existing sections 
of trench, natural burial and rock-dump. This will remediate those sections of the pipeline which are not 
trenched to the sufficient depth of 0.6 m to TOP and those sections which are currently lying on the seabed 
surface. 
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13.2 Pipeline Crossings 

Nineteen of the Brent pipelines cross or are crossed by pipelines or umbilicals owned by Shell or third-party 
operators.  

PL051/N0402 is crossed by PL4731/N9900, PLU4733/N9901 and PL4732/N9902. We propose to 
trench and backfill PL051/N0402 and to recover PL4731/N9900, PLU4733/N9901 and 
PL4732/N9902 by cut and lift. During these operations the two small metal bridges supporting 
PL4731/N9900 and PL4732/N9902 will also be recovered. 

PL052/N0403 crosses over PL1955/N0311 twice, near the base of the Brent Bravo GBS. The crossings 
are not protected by any structures. The length of PL052/N0403 in which the crossings occur will most 
likely be removed to enable the recovery of PL1955/N0311 by reverse reeling and allow access for the 
trenching equipment to trench and bury the main length of PL052/N0403.  

PL987A/N0738, PL987A.1-3/N0841 and PL988A/N0913 are all situated within trenches to a depth  
of burial of 0.6 m or more and are all crossed by third-party pipelines. The recommendation from the CA for 
the Shell pipelines is to leave these pipelines in situ. The crossings therefore do not need to be dismantled to 
allow these operations. 

The new GEP pipeline PL4493/N0610, which connects the new Brent Charlie GEP SSIV and the Brent 
Charlie platform, crosses three Penguin lines within the Brent Charlie 500 m zone: PLU1903/N1845, 
PL1902/N0513 and PL2228/N1141. As PL4493/N0610 will be fully recovered, its presence will not 
impede the decommissioning of the Penguin pipelines. The GEP SSIV control umbilical PLU4494/N4870, 
between the GEP SSIV and the Penguins Production and Gas Lift SSIVs, crosses PLU1903/N1845 and 
PL1902/N0513 near the connection point at the Penguins Production SSIV. PLU4494/N4870 will be fully 
removed and therefore will not impede the decommissioning of the Penguin pipelines. The main GEP export 
pipeline PL4492/N0610 crosses a total of five Brent pipelines and three third-party lines. Each crossing 
over the Brent lines is described in Table 76. 

The crossings of the seven remaining Shell pipelines are more complex and the details are presented  
in Table 76.  

Where a pipeline crossing cannot be dismantled by the BDP and we intend to completely remove the 
pipeline section at the crossing, we will sever the pipeline a minimum of 25 m either side of the pipeline 
crossing which will ensure that we do not disturb the crossing or risk adversely affecting the live pipelines.  
If the owners of the third-party pipelines were permitted to remove the pipelines which cross over the Brent 
pipelines, we would return at a later date to collect the severed section of each pipeline for recycling or 
disposal onshore. If the owners of the third-party pipelines were permitted to leave their pipelines in place, 
we would consult with BEIS on the best course of action regarding the decommissioning of the lengths of 
Brent pipelines remaining in place.  
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Table 76 Pipeline Crossings to be Decommissioned 

Pipeline 
Proposed 

Decommissioning 
Option 

Pipeline Crossings 

Crossing 1 Crossing 2 Crossing 3 Crossing 4 Crossing 5 Crossing 6 Crossing 7 

PL001/N0501 
Partial trench and 
backfill 

Crosses under Fairfield 
Energy power cable N1826 
from Brent Charlie to Dunlin at 
KP 0.15. Crossing is 
mattressed.1 

Crosses under EnQuest 
20 inch NLGP gas pipeline 
PL164/C0603, from 
Magnus to Brent Alpha at 
KP 5.46. Crossing is rock-
dumped.1 

Crosses under EnQuest 
24 inch oil line 
PL139/C0503 from Magnus 
to Ninian Central at KP 8.56. 
Crossing is rock-dumped.1 

Crosses under TAQA Bratani 
Ltd.10 inch gas line 
PL114/N0602 from North 
Cormorant to Welgas 
Junction at KP 30.98. 
Crossing is rock-dumped.1 

Crosses under TAQA Bratani 
Ltd. umbilical 
PL118/N0801B, from 
Cormorant A to Satellite well 
P1 at KP 34.42. Crossing is 
rock-dumped. 
(PL118/N0801B is listed in 
Shell imaps as abandoned).1 

Crosses under TAQA Bratani 
Ltd. 2 x 3 inch flexible 
flowlines N0701A and B 
from Cormorant Alpha to 
Cormorant Satellite well P1 at 
KP34.6. Crossing is rock-
dumped. (Both lines are listed 
in Shell imaps as 
abandoned).2 

Crosses under TAQA Bratani 
Ltd. umbilical 
PL169/N0803, from 
Cormorant A to Cormorant 
UMC at KP 35.9. 
(PL169/N0803 is listed in 
Shell imaps as abandoned 
and as being with line 
N0802).2 

PL017A-D/N0601 
Recover whole length 
by cut and lift 

Crosses under BP 20 inch 
NLGP gas pipeline 
PL164/C0603A, formerly 
from Magnus to Brent A at 
KP 41.2. Decommissioning of 
PL164/C0603A is the 
responsibility of BP. Before 
PL017/N0601 can be 
recovered PL164/C0603A 
and the associated crossing 
must be removed.1 

Crosses under Shell umbilical 
PLU4562/N0830, from 
Brent A to SSIV at KP 41.15. 
The crossing is formed of a 
concrete saddle and 
mattresses. The BDP will 
recover the concrete saddle 
and mattresses which form the 
crossing during the reverse-
reeling of 
PLU4562/N0830.2 

Crosses over Shell hazardous 
drains line PL049/N0301 
from Brent A to Brent SPAR 
PLEM at KP 41.10. The 
crossing is formed by a large 
grout bag ramp. The section 
of PL049/N0301 between 
PL4492/N0610 and the 
Brent Alpha platform will be 
recovered by cut and lift as 
described in Section 
13.1.3.7; the the crossing 
will be removed during the 
recovery of PL017A-
D/N0601.2 

    

PL045/N0303 
Trench and backfill 
whole length 

Crosses under Shell 4 inch 
gas lift line PL2228/N1141 
at KP 4.48, on the Brent 
Charlie platform side of the 
GEP export line 
PL4492/N0610. 

Decommissioning of 
PL2228/N1141 is the 
responsibility of Shell but not 
the BDP. Before 
PL045/N0303 can be 
decommissioned as 
described in 
Section 13.1.3.3,  
PL2228/N1141 and the 
crossing must be removed.3 

Crosses under Shell 30 inch 
gas line PL047/N0404 at 
KP 4.56, on the Brent Charlie 
platform side of the GEP 
export line PL4492/N0610. 

As described in 
Sections 13.1.3.3 and 
13.1.3.5, the lengths of 
pipelines PL045/N0303 
and PL047/N0404 between 
PL4492/N0610 and the 
Brent Charlie platform will be 
recovered by cut and lift, 
hence this crossing will be 
removed.4 

Crosses under Shell umbilical 
PLU1903/N1845 at 
KP 4.55, on the Brent Charlie 
platform side of the GEP 
export line PL4492/N0610. 
The crossing is mattressed. 
Decommissioning of 
PLU1903/N1845 is the 
responsibility of Shell but not 
the BDP. Before 
PL045/N0303 can be 
decommissioned as described 
in Section 13.1.3.3, 
PLU1903/N1845 and the 
crossing must be removed.4 

Crosses under Shell 4 inch 
gas lift line PL2228/N1141 
at KP 4.52, on the Brent 
Charlie platform side of the 
GEP export line 
PL4492/N0610. The 
crossing is mattressed. 
Decommissioning of 
PL2228/N1141 is the 
responsibility of Shell but not 
the BDP. Before 
PL045/N0303 can be 
decommissioned as 
described in 
Section 13.1.3.3,  
PL2228/N1141 and the 
crossing must be removed.4 

Crosses under Shell umbilical 
PLU1903/N1845 at 
KP 4.48, on the Brent Charlie 
platform side of the GEP 
export line PL4492/N0610. 
The crossing is mattressed. 
Decommissioning of 
PLU1903/N1845 is the 
responsibility of Shell but not 
the BDP. Before 
PL045/N0303 can be 
decommissioned as described 
in Section 13.1.3.3, 
PLU1903/N1845 and the 
crossing must be removed.4 

Crosses under 7 km GEP 
pipeline PL4492/N0610 at 
KP 0.196. Decommissioning 
of PL4492/N0610 is the 
responsibility of the Shell 
Penguins asset and not the 
BDP. Responsibility for 
decommissioning the section 
of PL045/N0303 which will 
remain under the rock-
dumped crossing will transfer 
to the Penguins 
decommissioning team.3 

 

Notes: 1. The BDP pipelines run underneath these third-party pipelines; the third-party pipelines must be taken out of use or removed before the BDP pipelines can be fully decommissioned. 

 2. This work is the responsibility of the BDP. 

 3. This crossing is the responsibility of Shell U.K. Limited but not the BDP. 

 4. The crossings of these pipelines may be covered by a significant amount of drill cuttings. Should this be the case, the crossings and the associated lengths of pipeline will remain in situ to prevent disturbance of the drill cuttings. Full details are presented in the 
programme of work descriptions for these pipelines.
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Table 76 Pipeline Crossings to be Decommissioned (continued). 

Pipeline 
Proposed 

Decommissioning 
Option 

Pipeline Crossings 

Crossing 1 Crossing 2 Crossing 3 Crossing 4 Crossing 5 Crossing 6 Crossing 7 

PL047/N0404 
Trench and backfill 
whole length 

Crosses over PL045/N0303 at 
KP0.010, on the Brent Charlie 
platform side of the GEP export 
line PL4492/N0610. As 
described in Sections 13.1.3.3 
and 13.1.3.5, the lengths of 
pipelines PL045/N0303 and 
PL047/N0404 between 
PL4492/N0610 and the Brent 
Charlie platform will be 
recovered by cut and lift, hence 
this crossing will be removed.4 

Crosses under 
PL2228/N1141 at 
KP0.050, on the Brent 
Charlie platform side of the 
GEP export line 
PL4492/N0610.  
Decommissioning of 
PL2228/N1141 is the 
responsibility of Shell but not 
the BDP. Before 
PL047/N0404 can be 
decommissioned as 
described in 
Section 13.1.3.5, 
PL2228/N1141 and the 
mattresses at the crossing 
must be removed.3 

Crosses under 7 km GEP 
pipeline, PL4492/N0610 at 
KP 0.148. Decommissioning 
of PL4492/N0610 is the 
responsibility of Shell but not 
the BDP. Responsibility for 
decommissioning the section 
of PL047/N0404 which will 
remain under the rock-
dumped crossing will transfer 
to the Penguins 
decommissioning team.3 

    

PL048/N0302 
Trench and backfill 
whole length 

Crosses under 7 km GEP 
pipeline PL4492/N0610 at 
KP 0.491. Decommissioning of 
PL4492/N0610 is the 
responsibility of Shell but not the 
BDP. Responsibility for 
decommissioning the section of 
PL048/N0302 which will 
remain under the rock-dumped 
crossing will transfer to the 
Penguins decommissioning 
team.3 

      

Notes: 1. The BDP pipelines run underneath these third-party pipelines; the third-party pipelines must be taken out of use or removed before the BDP pipelines can be fully decommissioned. 

 2. This work is the responsibility of the BDP. 

 3. This crossing is the responsibility of Shell U.K. Limited but not the BDP. 

 4. The crossings of these pipelines may be covered by a significant amount of drill cuttings. Should this be the case, the crossings and the associated lengths of pipeline will remain in situ to prevent disturbance of the drill cuttings. Full details are presented in the 
programme of work descriptions for these pipelines.
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Table 76 Pipeline Crossings to be Decommissioned (continued). 

Pipeline 
Proposed 

Decommissioning 
Option 

Pipeline Crossings 

Crossing 1 Crossing 2 Crossing 3 Crossing 4 Crossing 5 Crossing 6 Crossing 7 

PL049/N0301 
Trench and backfill 
whole length 

Crosses under Shell 16 inch 
gas line PL017A-D/N0601 
at KP 0.046 to KP 0.055. 
The crossing is formed by a 
large grout bag ramp. 
PL017A-D/N0601 will be 
recovered by cut and lift so 
the crossing will be 
dismantled and the material 
recovered.2 

Crosses under Shell umbilical 
PLU4562/N0830 at 
KP 0.127 to KP 0.131, on 
the Brent Alpha platform side 
of the GEP export line 
PL4492/N0610. The 
crossing is mattressed. During 
the reverse reeling of 
PLU4562/N0830 the four 
mattresses at the crossing will 
be recovered. The remaining 
length of PL049/N0301 
between PL4492/N0610 
and the Brent Alpha platform 
will be too short to trench; 
therefore, as described in 
Section 13.1.3.7, it will be 
recovered by cut and lift.2 

Crosses under BP umbilical 
C0815 at KP 0.179 to 
KP 0.182, on the Brent 
Alpha platform side of the 
GEP export line 
PL4492/N0610. The 
crossing comprises two 
mattresses. Decommissioning 
of C0815 is the responsibility 
of BP. Before PL049/N0301 
can be decommissioned as 
described in 
Section 13.1.3.7, the 
crossing and C0815 must be 
removed.1 

Crosses under disused BP 
umbilical C0801 at 
KP 0.189. The crossing is 
formed by a small grout bag 
ramp. Decommissioning of 
C0801 is the responsibility 
of BP. Before 
PL049/N0301 can be 
trenched, the crossing and 
C0801 must be removed; 
however, the 7 km GEP 
pipeline PL4492/N0610 
was installed over this 
crossing. Whilst the 
decommissioning of the 
section of PL049/N0301 
under the GEP pipeline will 
transfer to the Penguins 
decommissioning team, the 
ultimate fate of this crossing 
and the associated sections 
of pipelines will have to be 
agreed with BP.1, 3 

Crosses under 20 inch BP 
NLGP pipeline 
PL164/C0603A at 
KP 0.200 to KP 0.207. The 
crossing comprises eight 
mattresses. Decommissioning 
of PL164/C0603A is the 
responsibility of BP. Before 
PL049/N0301 can be 
trenched the crossing and 
PL164/C0603A must be 
removed; however, the 7 km 
GEP pipeline 
PL4492/N0610 was 
installed over this crossing. 
Whilst the decommissioning 
of the section of 
PL049/N0301 under the 
GEP pipeline will transfer to 
the Penguins 
decommissioning team, the 
ultimate fate of this crossing 
and the associated sections 
of pipelines will have to be 
agreed with BP.1, 3 

Crosses under the 7 km GEP 
pipeline, PL4492/N0610 at 
KP 0.207. Decommissioning 
of PL4492/N0610 is the 
responsibility of the Shell 
Penguins asset and not the 
BDP. Responsibility for 
decommissioning the section 
of PL049/N0301 which will 
remain under the rock-
dumped crossing will transfer 
to the Penguins 
decommissioning team.3 

 

PLU4562/N0830 Recover by reverse-
reeling 

Crosses under Shell 20 inch 
gas line PL4104/N0614 
approximately 100 m north of 
the WLGP SSIV. 
PL4104/N0614 crosses 
PLU4562/N0830 at a point 
where PLU4562/N0830 is 
trenched and buried. 
PL4104/N0614 has been 
rock-dumped; therefore the 
crossing is rock-dumped. 
Decommissioning of 
PL4104/N0614 is the 
responsibility of Shell but not 
the BDP. Responsibility for 
decommissioning the rock-
dumped section of 
PLU4562/N0830 will 
remain with Shell.3 

Crosses under Shell 16 inch 
gas line PL4492/N0610 
approximately 180 m north-
east of the WLGP SSIV. 
PL4492/N0610 crosses 
PLU4562/N0830 at a point 
where PLU4562/N0830 is 
trenched and buried. 
PL4492/N0610 has been 
rock-dumped; therefore the 
crossing is rock-dumped. 
Decommissioning of 
PL4492/N0610 is the 
responsibility of Shell but not 
the BDP. Responsibility for 
decommissioning the rock-
dumped section of 
PLU4562/N0830 will 
remain with Shell.3 

Crosses over 
PL049/N0301. The removal 
of PLU4562/N0830 will 
allow the mattressed crossing 
to be dismantled and 
recovered and will allow the 
section of PL049/N0301 
between the GEP pipeline 
PL4492/N0610 and the 
Brent Alpha platform to be 
recovered as described in 
Section 13.1.3.7. 

Crosses over 
PL017A - D/N0601. The 
crossing is formed of a 
concrete saddle and 
mattresses and is in an area 
in which natural burial has 
occurred. The concrete 
saddle and mattresses will be 
removed after the 
PLU4562/N0830 has been 
removed and PL017A-
D/N0601 will then be 
recovered by cut and lift.1  

   

Notes: 1. The BDP pipelines run underneath these third-party pipelines; the third-party pipelines must be taken out of use or removed before the BDP pipelines can be fully decommissioned. 

 2. This work is the responsibility of the BDP. 

 3. This crossing is the responsibility of Shell U.K. Limited but not the BDP. 

 4. The crossings of these pipelines may be covered by a significant amount of drill cuttings. Should this be the case, the crossings and the associated lengths of pipeline will remain in situ to prevent disturbance of the drill cuttings. Full details are presented in the 
programme of work descriptions for these pipelines.
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13.3 Span Remediation 

Of the 30 Brent Field pipelines, 12 will be completely removed from the field and so any spans present will 
also be removed. This will leave 18 lines in the field (either lying on the seabed or in a trench), which have 
spans, or may develop spans in the future. One pipeline is completely buried under rock-dump and therefore 
is not expected to develop any spans. Twelve pipelines will be trenched and backfilled, and four other 
pipelines will remain in their existing trenches. The shallow trenched sections of PL001/N0501 will be 
remediated with trenching and rock-dump; the existing FishSAFE spans thought to be present on this line will 
be removed by cut and lift if they are still present. If any spans are found in these18 pipelines during or after 
the decommissioning operations, then we will discuss possible remediation options with BEIS, and agree the 
most appropriate action on a case by case basis. 

13.4 Brent Pipeline System Materials Inventory 

Table 77 presents the summary of the materials in the Brent pipeline system and Table 78 presents the 
summary of fate of this material. These data do not include the weights of the crossings structures (grout bag 
saddles or the two metal bridges) because the mass of material in these items is not known. The mass of 
concrete mattresses which form crossings are included, as are any mattresses covering the pipelines in the 
vicinity of subsea structures. A summary of the volumes and locations of the new rock-dump that would be 
required is given in Table 79. 

Table 77 Summary of the Materials in the Combined Brent Pipeline System1. 

Material 
Material Weight 

(Tonnes) 
Total Weight  

(Tonnes) 
Total Length  

(km) 

Steel2 25,129 

50,300 103 
Concrete (excluding mattresses)  21,896 

Concrete mattresses 1,762 

Protective coatings and plastics2 1,513 

Notes 1. Excludes totals from PL4493/N0610 and PLU4494/N4870. 

 2. Excludes totals fromPL050/N0952, PL987A.1-3/N0841, PLU4560/N2801, PLU4561/N1844, 
PLU4562/N0830, PL4731/N9900, PLU4733/N9901, PL4732/N9902 because the proportions of the materials 
within these pipelines is not known. The data also exclude the material masses contained within the unknown lines lying 
close to PL4731/N9900 and PLU4733/N9901 because the characteristics of these pipelines are not known. 

 

Table 78 Summary of the Fates of the Materials from the Brent Pipeline System. 

Material 
Material Weight 

(Tonnes) 
Material Recovered to 

Shore (Tonnes) 
Material Left in Field 

(Tonnes) 

Steel 25,129 1,125 24,004 

Concrete (excluding mattresses) 21,896 542 21,353 

Concrete mattresses 1,762 1,085 677 

Protective coatings and plastics 1,513 165 1,348 

Total 50,300 2,917 47,382 
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Table 79 Amount of Rock to be used during Decommissioning Operations. 

Pipeline Approximate Weight (Tonnes)1 

PL001/N0501 146,8002 

PL002B/N0201 510 

PL045/N0303 255 

PL047/N0404 255 

PL048/N0302 510 

PL049/N0301 510 

PL050/N0401 255 

PL051/N0402 255 

PL052/N0403 510 

PL987A/N0738 100 

PL987A/N0739 200 

PL987A.1-3/N0841 100 

PL988A/N0913 100 

Total 150,360 

Notes: 1. These are the estimated totals at time of writing; the total has increased since the BDP EIA was 
completed. 

 2. This is an assumption made by the project at the time of writing: we have assumed that 30% of the 
length of PL001/N0501 that requires remediation may be rock-dumped. Our intention is to trench/re-
trench as much of this length as possible and rock-dump will only be used as necessary where the use 
of the trenching tool is not possible or is unsuccessful. 

 

13.5 Removal of Subsea Structures 

13.5.1 Introduction 

In compliance with the BEIS Guidance Notes, all the subsea structures associated with the Brent pipelines 
will be removed. Due to a lack of specific data on the structural integrity of some of these structures, it is likely 
that they will be transferred to specially designed subsea baskets, cradles or grillages for lifting to the vessel 
deck. Wherever possible the work will be completed by a Work-class ROV (WROV), although disconnection 
of flowlines from some structures will have to be undertaken by divers. The programme of work will be 
finalised in collaboration with the selected subsea contractor. The structures that will be recovered are listed 
in Table 80. Each structure is protected by a cathodic protection system. 

Table 80 Subsea Structures associated with the Brent Pipelines. 

Structure 

Brent Bravo SSIV 

Spar PLEM and protection structure 

Brent Alpha splitter box 

VASP 
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13.5.2 Brent Bravo SSIV 

The Brent Bravo SSIV was installed approximately 150 m west/south-west of the Brent Bravo platform 
(Figure 149) as part of the Brent Area Redevelopment project during 2002 to provide protection to the 
platform from the Alpha – Bravo oil production flowline (Figure 150). There is a removable grated roof panel 
which covers the central part of the structure, housing the SSIV valve, pipework and controls (Figure 151). 
Prior to removal the flexible pipelines and umbilical that tie in to the structure will be disconnected. The SSIV 
is not piled and consists of steel tubing and valves within a skirted steel frame incorporating a mud-matted 
base frame which supports ballast chests to provide gravity-based stability. Each ballast chest weighs 
19.5 tonnes and there is no evidence of the ballast chests being attached to the main structure. The SSIV is 
approximately 7.5 m x 7.5 m x 3 m high with a total weight of approximately 103 tonnes. The SSIV structure 
is also protected by mattresses and grout bags. It is expected that the four ballast chests would be recovered 
first to a subsea cradle and then brought to the vessel deck. Because of the mudmats on the structure, it is 
likely that any lift of the main SSIV structure would need to overcome the effects of suction between the mats 
and the seabed. It may be necessary to excavate or dredge some of the surrounding seabed to lessen this 
effect and allow the safe lift of the structure. 
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Figure 149 Location of the Brent Bravo SSIV Structure. 

 

Note a larger image is included in Appendix 16
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Figure 150 Brent Bravo SSIV Structure. 

 

 

Figure 151 Image of the Lifting Points of the Brent Bravo SSIV Structure. 

 

Umbilical 

SSIV structure 
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13.5.3 Brent Spar PLEM and Protection Structure 

The Spar PLEM was the base connection manifold for the Spar offloading system which has been removed. 
The PLEM is of steel construction, 10 m x 6 m x 2.35 m high, with associated pipework and valves.  
After installation the structure was filled with grout to increase its submerged weight to approximately  
134 tonnes. The PLEM is connected to the contaminated drains pipelines PL049/N0301 and 
PL048/N0302 (Figure 152 and Figure 153) which are connected to Brent Alpha and Bravo respectively.  
A protection structure was installed in 1995 over the Brent Spar PLEM following the removal of the Brent 
Spar. The protection structure is a rectangular steel structure complete with roof panel which fits over the 
PLEM (Figure 154). It is piled (the diameter of the piles is not known) into the seabed through two of the four 
corners; these piles will have to be cut 3 m below the seabed and may require dredging or excavation of 
the seabed to allow access to the piles. Attached to the central structure are four sloping panels which will 
need to be removed to allow access to the central structure and piles. Both the PLEM and the protection 
structure will most likely be recovered to a subsea cradle or other grillage structure on the seabed before the 
lift to the vessel deck. The final lifting operation will have to be agreed with the lifting contractor. We believe 
there are 19 concrete mattresses around the PLEM which will have to be moved and at some point 
recovered from the seabed.  

The protections structure is a rectangular steel structure, complete with roof panel which fits over the PLEM. It 
is piled (diameter not known) into the seabed through two of the four corners; these piles will have to be cut 
3 m below the seabed and may require dredging or excavation of the seabed to allow access to the piles. 
Attached to the central structure are four sloping panels which will need to be removed to allow access to the 
central structure and piles. Both the PLEM and the protection structure will most likely be recovered to a 
subsea cradle or other grillage structure on the seabed before the lift to the vessel deck. The final lifting 
operation will have to be agreed with the lifting contractor. We believe there are 19 concrete mattresses 
around the PLEM which will have to be moved and at some point recovered from the seabed. 
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Figure 152 Location of the Brent Spar PLEM. 

 

Note a larger image is included in Appendix 16
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Figure 153 Plan View of the Brent Spar PLEM and Protection Structure. 

 

 
The protection structure is a rectangular steel structure complete with roof panel which fits over the PLEM.  
It is piled (the diameter of the piles is not known) into the seabed through two of the four corners; these piles 
will have to be cut 3 m below the seabed and may require dredging or excavation of the seabed to allow 
access to the piles. Attached to the central structure are four sloping panels which will need to be removed to 
allow access to the central structure and piles. Both the PLEM and the protection structure will most likely be 
recovered to a subsea cradle or other grillage structure on the seabed before the lift to the vessel deck. The 
final lifting operation will have to be agreed with the lifting contractor. We believe there are 19 concrete 
mattresses around the PLEM which will have to be moved and at some point recovered from the seabed. 

Figure 154 Brent Spar PLEM Protection Structure. 

 

PLEM Protection 
Cover 

N0301/PL049 

N0302/PL048 
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13.5.4 Brent Alpha Splitter Box  

This structure was installed to house and protect the Brent Alpha SSIV umbilical splitter assembly and 
comprises three sections; the base, the main structure and the roof panel. The estimated size of the complete 
structure is approximately 4 m x 4 m x 3 m high and it weighs at least 30 tonnes. A general view of the 
complete structure is shown in Figure 155. The structure is piled into the seabed using two piles at either end, 
which are driven 3.6 m into the seabed. It is thought possible that the piles could be disconnected from the 
structure and recovered separately, once the splitter box has been removed. If this is not possible, the piles 
will have to be cut 3 m below the seabed to release the splitter box from the seabed and this may require 
dredging or excavation of the seabed to allow access to the piles. The splitter box is located on the base of 
the structure and is connected at the south side to the Brent Alpha umbilical riser PLU4562/N0830. The 
umbilical splitter has dual umbilical connections at the north side; these provide control connections to the 
NLGP and WLGP SSIVs. 

Figure 155 Exploded View of the Brent Alpha Splitter Box. 

 

 

13.5.5 Valve Assembly Spool Piece (VASP) 

The VASP is a subsea structure forming part of the FLAGS pipeline, and was installed in 1978. The VASP 
consists of an inner rectangular structure of steel tubes and sections. This measures approximately 16.4 m x 
4.3 m x 3.4 m high and weighs approximately 200 tonnes in air ( (Figure 156). The structure has three 
removable cover plates; although their weights are not known, it is believed that they are regularly removed 
for the purposes of inspection, repair and maintenance. A protection apron is attached around the top of the 
inner structure and protrudes about 2.2 m around the top chord. Fourteen hinged panels appear to be fixed 
to the apron structure at the top of the VASP and draped across the seabed. Recovery of the VASP is 
expected to be done piece-meal with the removal of the cover plates, protection apron and finally the hinged 
panels to subsea cradles for recovery to the vessel deck to be done separately. The structure is not piled but 
there has been evidence of sediment accumulation around the VASP and therefore some degree of seabed 
excavation might be required. Because there are grates in the structure, it may be that sediment has  
migrated into the structure which might add to the initial overall weight of the structure. 
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Figure 156 VASP Structure. 

 

 

13.6 Seabed Structures Materials Inventory 

Table 81 presents the inventory of the materials in the Brent seabed structures (excluding any mattresses). All 
the items will be recovered to shore for recycling or disposal, as appropriate. 

Table 81 Seabed Structures Materials Inventory. 

Subsea Structure Steel (Tonnes) Grout (Tonnes) 

Brent Bravo SSIV 99 2 

Spar PLEM  1641 189 

Valve Assembly Spool Piece (VASP) 133 - 

Splitter box 30 - 
1Approximately 100 tonnes of this weight is attributed to the Spar PLEM protection structure and is an estimate only. 

 

13.7 Removal of Subsea Mattresses and Grout Bags 

Concrete mattresses (Figure 157) and grout bags (Figure 158) have been used across the Brent Field to 
protect and support structures and pipelines. An estimate of the total numbers of these items has been derived 
from installation and survey records. The quantities of the mattresses and grout bags currently understood to 
be within the Brent Field are presented in Table 82. Mattresses and grout bags will be removed from the 
seabed to effect decommissioning of the structures and pipelines as determined by the proposed programme 
of work. Should any problems be encountered with the removal of the mattresses, we will consult with BEIS 
on the most appropriate course of action. However, as described in Section 0, some mattresses will be 
intentionally left in place on the seabed if this is required by the recommended decommissioning option for 
the pipelines. 
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Figure 157 Example of a Concrete Mattress in the Brent Field. 

 

 
Figure 158 Example of Individual Grout Bags Supporting Umbilical PLU4560/N2801. 
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Table 82 Mattresses and Grout Bags within the Brent Field1. 

Location Quantity of Mattresses 
Quantity of Grout 

Bags 

Brent Alpha(2) 187 375 

Brent Bravo 78 1,071 

Brent Charlie(3) 62 743 

Brent Delta 0 1,647 

Brent South 125 0(4) 

Brent Spar PLEM 19 120(5) 

VASP 20 200(5) 

Total 4916 4,1566 

Notes: 1. Figures are approximate 

 2. Excluding 10 mats which lie over BP operated lines C0801 and C0815. 

 3. Excluding 121 mats which lie over the Penguins flexible risers and jumpers, which are to be dealt with 
under the Penguins Redevelopment Project. 

 4. In 2005, the Brent South area was cleared of debris, including grout bags, and a successful trawl 
sweep was carried out. 

 5. Approximate estimates. 

 6. Excludes any protection (mattresses or grout bags) that may be present around the Brent Bravo SSIV  
as no information is available on the number or type of items; also excludes the 124 grout bags 
deposited in 2016 and 2017 under PL052/N0403. 

As described in Section 0, the mattresses at Brent South which are already covered with rock-dump will 
remain in situ. All concrete mattresses and grout bags associated with subsea structures and pipelines which 
are to be recovered will be removed. If any problems are encountered with these operations, however, we 
will contact BEIS for guidance. 

The intention is to recover the mattresses using speed-loaders or lifting baskets; it is likely that the ropes which 
form the lifting points have degraded and they may not be strong enough to bear the full weight of the 
mattresses during recovery. The mattresses will be loaded subsea into the speed-loader or basket using a 
lifting frame – which would require divers – or as an alternative, a mattress grab. The mechanical mattress 
grab is unlikely to be able to lift those mattresses that are closely associated with seabed structures; these 
mattresses will either have to be dragged clear or lifted clear using a frame. Five mattresses can be lifted at 
once in a lifting basket; speed-loaders can recover up to six mattresses per load and use less deck space 
than lifting baskets.  

Once placed in water, grout bags set and harden. Individual grout bags can be removed using an ROV. 
When packed close together however, grout bags may adhere to each other forming large heavy masses on 
the seabed. In such circumstances, the safest and most efficient method of removal is to use a mattress grab. 
Once lifted from the seafloor, either by grab or ROV, the grout bags will be recovered to the vessels in 
debris baskets.
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13.8 Recovery of Seabed Debris 

Debris within the platform 500 m zones are included in the installation Section 29 Notices and as such are 
included in the Brent Field DP [1]. Debris associated with the pipeline corridors and subsea infrastructure are 
included in the pipeline Section 29 Notice and are included in the Brent Field Pipelines DP [2]. 

Dedicated debris surveys were conducted in 2006 and 2011. The 2006 survey comprised side scan sonar 
sweeps, which revealed numerous objects within the 500 m safety zones of the platforms and along the 
pipeline corridors. In 2011 an ROV video survey provided detailed information on the debris within the Brent 
Bravo and Delta 500 m safety zones and along some of the in-field pipeline corridors. A summary of the 
findings to date are presented in Table 83. The identified seabed debris ranges from small, relatively light 
individual items (scaffolding poles, anchor chain (Figure 159) to large, heavy items (anchor block). On the 
basis of a target identified within the Brent 7 well (211/29-7) 500 m safety zone during the 2006 survey, 
the 2011 survey visually confirmed the presence of a drill guide structure partially buried in the seabed as 
well as several sections of small diameter wire (Figure 160). Although this well has been fully abandoned, 
we will also remove the guide base from this location. However, as the mass of this item is not known it is 
not included the inventory of materials. 

All the wet-stored items left after the completion of the BBY and GEP Projects will be recovered by the BDP 
during the programme of work to recover seabed debris. These items include (i) four mattresses and a 
number of grout bags left in the vicinity of PL4493/N0610 which connects the GEP SSIV to Brent Charlie; 
and (ii) a number of mattresses and grout bags left in the vicinity of the WLGP SSIV and at the junction of the 
NLGP where it is connected to the new NL-WL PLEM. 

Figure 159 Image of Anchor Chain End in Brent Bravo 500 m Safety Zone. 
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Figure 160 Well Guide Base at Abandoned Well 211/29-7. 

 

ROV video surveys will be conducted across the Brent Alpha and Charlie 500 m safety zones and the 
remaining pipeline corridors. However, using data from other types of surveys of the Brent Alpha and 
Charlie, it is estimated that approximately 109 tonnes of steel debris may be present within each 500 m 
safety zone around these platforms. 

Table 83 and the proposed programme of work do not include the removal of the Brent Bravo leg rope 
barrier system (comprising anchor and clump weights) which replaced the platform fenders in 2011. The 
recovery of these items is a separate programme of work from the BDP and has been completed now that 
fuel gas is no longer transported via one of the Brent Bravo legs. 
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Table 83 Debris Identified in the Brent Bravo and Delta 500 m Safety Zones [19]. 

Debris Description 
Bravo 500 m Safety Zone (1, 2) Delta 500 m Safety Zone (1, 2) 

Number of Items Weight (Tonnes) Number of Items Weight (Tonnes) 

Anchor block3 1 200 - - 

Anchor chain 4 

69.4 

0 

24.1 

Oil drum 1 0 

Metalwork 94 102 

Wire (not anchor 
cable) 

115 48 

Debris 357 244 

Pipeline crossing 1 0 

Other 6 0 

Scaffolding 846 67.2 576 52.7 

Notes: 1. The quantities indicated refer to individual locations identified within the survey area; each location may 
contain numerous individual items of debris. 

 2. In addition to debris items, 83 boulders and 362 boulders were identified in the Bravo and Delta 
500 m safety zones respectively. 

 3. The anchor block for Brent Bravo lies just outside the 500 m safety zone; however, as an identifiable 
piece of oil and gas related equipment used during the production of hydrocarbons from the Brent Field, 
we must remove this item. 

Several techniques have been identified for removing debris, depending on the size and shape of the debris 
item. These include using WROVs to either lift items into debris baskets or to attach the items to other lifting 
equipment, such as a vessel crane. The latter technique may require the use of divers. The use of WROVs is 
currently the preferred option as the technology has a good record and the equipment is readily available; 
however, WROV operations can be lengthy. Crawler ROVs could be used to collect and transfer debris to 
separate baskets for recovery to a vessel but this method is only practical in areas where the density of debris 
is high e.g. within 200 m of the platform. In areas of lower density e.g. along the pipeline corridors, support 
from a WROV would be required. Debris could also be removed using modified trawl nets, but if this method 
were employed all large debris items capable of snagging and damaging the nets would have to be 
removed in advance, probably with the use of a WROV. 

Regardless of the method to be used, debris will be cleared from within a 500 m radius of each installation 
[1] and within a 100 m corridor of each Brent pipeline [2], and returned to shore for recycling or disposal, 
as appropriate. In order to minimise disturbance of the historic drill cuttings on the seabed in the Brent Field, 
partially covered debris will be severed as close to the drill cuttings as possible and the unburied sections 
removed. Any debris fully embedded within the drill cuttings will be left undisturbed. If, during post-
decommissioning monitoring surveys, debris is found to have become uncovered over time, the appropriate 
course of action will be discussed and agreed with BEIS. 
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15 ACRONYMS AND GLOSSARY 

AIS Automatic Identification System 

ALARP As Low As Reasonably 
Practicable 

Anode Blocks of alloy (aluminium and 
zinc) that protect steel against 
corrosion 

BA Brent Alpha 

BB Brent Bravo 

BC Brent Charlie 

BD Brent Delta 

BAT Best Available Technique 

BBY Brent Bypass Project 

BDP Brent Decommissioning Project 

BEIS Department for Business, Energy 
and Industrial strategy 

Biofouling The accumulation of organisms, 
e.g. algae or animals on 
surfaces 

BPEO Best practicable environmental 
option 

CA(s) Comparative Assessment(s) 

Catenary Riser A steel or flexible pipe which 
connects pipelines on the 
seabed to other structures,  
such as platforms or vessels  
to transport fluids 

CO2 Carbon Dioxide 

Conductors Steel tubes running from the 
wells on the seabed to the 
topsides 

CRA Corrosion-Resistant Alloy 

DECC Department of Energy and 
Climate Change 

DEPCON Deposit of Materials Consent. 
The consent required from 
DECC to deposit materials such 
as rock or concrete mattresses 
on the seabed for the purpose 
of supporting or protection  
of a pipeline 

DP Decommissioning Programmes 
document 

Drill Cuttings The fragments of rock 
generated during the process  
of drilling a well 

DSV Diving Support Vessel 

DTI Department of Trade and 
Industry 

E & P Exploration and Production 

EIA Environmental Impact 
Assessment 

ES Environmental Statement.  
The document describing the 
results of the Environmental 
Impact Assessment 

FAR Fatal Accident Rate (fatalities  
per 100 million man hours  
of exposure 

FBE Fusion-Bonded Epoxy 

FFPV Flexible Fallpipe Vessel. A type 
of vessel used to deposit 
graded rock on the seabed 

FISH Safe A span that is both >10 m 
length (span) and 0.8 m height 

FLAGS Far North Liquids and 
Associated Gases System 

Flowline A pipeline between a well and 
the processing facilities 

Footings The lower part of the jacket, 
from the top of the bottles/pile 
sleeve or pile stick up to the 
seabed 

FPSO Floating Production, Storage 
and Offloading 

FRS Fisheries Research Services 
(now Marine Scotland) 

GBP Pounds Sterling (UK) 

GBS Gravity Base Structure 

GIS Geographic Information System 

GJ Giga Joules 

HSE UK Health and Safety Executive 

Hydrocarbon Any compound containing only 
hydrogen and carbon 

IBIS Inspection-Based Information 
System 

IPR Interim Pipeline Regime 

IRG Independent Review Group 

J-tube A J-shaped steel tube fixed  
to a platform which provides  
a conduit for small diameter 
pipelines from the seabed  
to the topsides 

Jacket The steel structure that supports 
the topsides. The lower section 
or ‘legs’ of an offshore platform 

kp Kilometre-point 

kpa kilo pascal (1,000 pa) 
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MAIB Marine Accident Investigation 
Branch 

Marine Scotland Part of the Scottish Government 
and a consultee to BEIS 

MBES Multi-Beam Echo Sounder 

MCDA Multi-Criteria Decision Analysis 

MSB Mean SeaBed 

MSV Multi-Support Vessel 

NLGP Northern Leg Gas Pipeline 

OIW Oil In Water 

OSPAR Oslo and Paris Convention for 
the Protection of the Marine 
Environment of the North-East 
Atlantic 

OSPAR OSPAR Decision of the disposal 
Decision 98/3 of disused offshore installations. 
 Passed at Ministerial Meeting  
 of the OSPAR Commission, 
 Sintra;  22-23 July 1998 

Pa Pascal 

Pig A device with blades or brushes 
inserted in a pipeline for 
transport purposes. The pressure 
of the stream of fluid behind the 
pig pushes the pig along the 
pipeline 

Pigging The act of forcing a device 
called a ‘pig’ through a 
pipeline for the purposes of 
displacing or separating fluids 
and cleaning or inspecting 
pipelines 

Pile Heavy beam of concrete or 
steel driven into the seabed as 
a foundation or support for the 
jacket or subsea structure 

PLEM Pipeline End Manifold 

PLL Potential Loss of Life 

QRA Quantitative Risk Assessment 

ROV Remotely-Operated Vehicle 

ROVSV ROV Support Vessel 

SFF Scottish Fishermen’s Federation 

Span A section of pipeline which has 
become unsupported 

SSIV Subsea isolation valve 

TD Technical Document 

TF Technical Feasibility 

TOP Top Of Pipe 

Trench A long deep furrow or ditch  
in the seabed 

UKCS United Kingdom Continental 
Shelf 

Umbilical Cable and tubing-like structure 
that provides utilities and 
communication to subsea 
equipment to allow it to be 
operated 

UMC Underwater Manifold Centre. 
Oil production centre controlled 
from the Cormorant Alpha 
Platform 

UV Ultra Violet 

VASP Valve Assembly Spool Piece 

Vessel spread The fleet of vessels used for any 
particular activity or operation 

WLGP Western Leg Gas Pipeline (also 
referred to as Brent Alpha SSIV  
in this document) 

XLPE Cross-Linked Polyethylene 

WROV Work-Class Remotely Operated 
Vehicle 
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APPENDIX 1 RECENT BRENT PIPELINE SPANOGRAMS 

PL001/N0501 Spanogram (2007-2017 data) 

 

 

PL002B/N0201 Spanogram (2007-2017 data) 
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PL017A-D/N0601 Spanogram (2007-2017 data) 

 

 

PL044/N0405 Spanogram (2007-2017 data) 
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PL045/N0303 Spanogram (2007-2017 data) 

 

 

PL046/N0304 Spanogram (2007-2017 data) 
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PL047/N0404 Spanogram (2007-2017 data) 

 

 

PL048/N0302 Spanogram (2007-2017 data) 
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PL049/N0301 Spanogram (2007-2017 data) 

 

 

PL050/N0401 Spanogram (2007-2014 data) 
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PL051/N0402 Spanogram (2007-2014 data) 

 

 

PL052/N0403 Spanogram (2007-2017 data) 
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PL987A/N0738 Spanogram (2009-2017 data) 

 

 

PL987A/N0739 Spanogram (2009-2017 data) 
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PL987A1-3/N0841 Spanogram (2008-2017 data) 

 

 

PL988A/N0913 Spanogram (2008-2017 data) 
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PL1955/N0310 Spanogram (2007-2017 data) 

 

 

PL1955/N0311 Spanogram (2007-2017 data) 
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PLU4560/N2801 Spanogram (2007-2017 data) 

 

 

PLU4561/N1844 Spanogram (2007-2017 data) 
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PLU4562/N0830 Spanogram (2007-2017 data) 

 

 

PL4731/N9900 Spanogram (2007-2017 data) 
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PL4732/N9902 Spanogram (2007-2017 data) 

 

 

PLU4733/N9901 Spanogram (2007-2017 data) 
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PL4730/N9903A and PL4730/N9903B Spanogram (2010-2017 data) 
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APPENDIX 2 PL001/N0501 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  1 6 7 8 9 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.64 5.91 5.64 6.54 6.56 

Safety risk to fishermen 6.7% 2.88 6.67 6.67 5.02 4.94 

Safety risk to onshore project personnel 6.7% 6.67 6.61 6.61 6.67 6.67 

Operational environmental impacts 5% 5.00 3.50 4.00 3.50 2.50 

Legacy environmental impacts 5% 2.50 5.00 5.00 4.50 0.00 

Energy use  5% 3.82 3.66 3.79 3.67 3.59 

Emissions  5% 3.97 3.98 4.08 3.86 3.81 

Technical feasibility 20% 20.00 16.80 7.00 15.00 20.00 

Effects on commercial fisheries 6.7% 0.00 6.67 6.67 6.23 5.60 

Employment  6.7% 0.01 0.96 1.12 0.12 0.15 

Impact on communities  6.7% 6.67 4.00 4.00 6.67 6.67 

Cost  20% 19.97 17.13 16.65 19.64 19.56 

Total 100.2% 78.13 80.89 71.22 81.42 80.04 

Rank 4 2 5 1 3 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 6 7 8 9 

20% Safety 16.19 19.19 18.92 18.23 18.17 

20% Environmental 15.29 16.14 16.87 15.53 9.90 

20% Technical 20.00 16.80 7.00 15.00 20.00 

20% Societal 6.68 11.63 11.79 13.01 12.42 

20% Economic 19.97 17.13 16.65 19.64 19.56 

Total 78.13 80.89 71.22 81.42 80.04 

Rank 4 2 5 1 3 
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Scenario 2: Weighted to Safety 

  Option 

  1 6 7 8 9 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.27 11.82 11.27 13.07 13.11 

Safety risk to fishermen 13.3% 5.76 13.33 13.33 10.03 9.87 

Safety risk to onshore project personnel 13.3% 13.33 13.21 13.21 13.33 13.33 

Operational environmental impacts 3.8% 3.75 2.63 3.00 2.63 1.88 

Legacy environmental impacts 3.8% 1.88 3.75 3.75 3.38 0.00 

Energy use  3.8% 2.87 2.74 2.84 2.76 2.69 

Emissions  3.8% 2.98 2.99 3.06 2.89 2.86 

Technical feasibility 15.0% 15.00 12.60 5.25 11.25 15.00 

Effects on commercial fisheries 5.0% 0.00 5.00 5.00 4.67 4.20 

Employment  5.0% 0.01 0.72 0.84 0.09 0.11 

Impact on communities  5.0% 5.00 3.00 3.00 5.00 5.00 

Cost  15.0% 14.98 12.85 12.48 14.73 14.67 

Total 100.1% 78.81 84.62 77.03 83.82 82.71 

Rank 4 1 5 2 3 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 6 7 8 9 

40% Safety 32.36 38.36 37.81 36.43 36.31 

15% Environmental 11.47 12.10 12.65 11.65 7.42 

15% Technical 15.00 12.60 5.25 11.25 15.00 

15% Societal 5.01 8.72 8.84 9.76 9.31 

15% Economic 14.98 12.85 12.48 14.73 14.67 

Total 78.81 84.62 77.03 83.82 82.71 

Rank 4 1 5 2 3 
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Scenario 3: Weighted to Environmental 

  Option 

  1 6 7 8 9 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.98 4.43 4.23 4.90 4.92 

Safety risk to fishermen 5.0% 2.16 5.00 5.00 3.76 3.70 

Safety risk to onshore project personnel 5.0% 5.00 4.95 4.95 5.00 5.00 

Operational environmental impacts 10.0% 10.00 7.00 8.00 7.00 5.00 

Legacy environmental impacts 10.0% 5.00 10.00 10.00 9.00 0.00 

Energy use  10.0% 7.65 7.31 7.58 7.35 7.18 

Emissions  10.0% 7.94 7.96 8.15 7.71 7.62 

Technical feasibility 15.0% 15.00 12.60 5.25 11.25 15.00 

Effects on commercial fisheries 5.0% 0.00 5.00 5.00 4.67 4.20 

Employment  5.0% 0.01 0.72 0.84 0.09 0.11 

Impact on communities  5.0% 5.00 3.00 3.00 5.00 5.00 

Cost  15.0% 14.98 12.85 12.48 14.73 14.67 

Total 100.0% 77.70 80.83 74.49 80.46 72.39 

Rank 3 1 4 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 6 7 8 9 

15% Safety 12.14 14.39 14.18 13.66 13.62 

40% Environmental 30.58 32.28 33.73 31.06 19.80 

15% Technical 15.00 12.60 5.25 11.25 15.00 

15% Societal 5.01 8.72 8.84 9.76 9.31 

15% Economic 14.98 12.85 12.48 14.73 14.67 

Total 77.70 80.83 74.49 80.46 72.39 

Rank 3 1 4 2 5 
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Scenario 4: Weighted to Technical 

  Option 

  1 6 7 8 9 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.98 4.43 4.23 4.90 4.92 

Safety risk to fishermen 5.0% 2.16 5.00 5.00 3.76 3.70 

Safety risk to onshore project personnel 5.0% 5.00 4.95 4.95 5.00 5.00 

Operational environmental impacts 3.8% 3.75 2.63 3.00 2.63 1.88 

Legacy environmental impacts 3.8% 1.88 3.75 3.75 3.38 0.00 

Energy use  3.8% 2.87 2.74 2.84 2.76 2.69 

Emissions  3.8% 2.98 2.99 3.06 2.89 2.86 

Technical feasibility 40.0% 40.00 33.60 14.00 30.00 40.00 

Effects on commercial fisheries 5.0% 0.00 5.00 5.00 4.67 4.20 

Employment  5.0% 0.01 0.72 0.84 0.09 0.11 

Impact on communities  5.0% 5.00 3.00 3.00 5.00 5.00 

Cost  15.0% 14.98 12.85 12.48 14.73 14.67 

Total 100.2% 83.59 81.65 62.15 79.80 85.02 

Rank 2 3 5 4 1 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 6 7 8 9 

15% Safety 12.14 14.39 14.18 13.66 13.62 

15% Environmental 11.47 12.10 12.65 11.65 7.42 

40% Technical 40.00 33.60 14.00 30.00 40.00 

15% Societal 5.01 8.72 8.84 9.76 9.31 

15% Economic 14.98 12.85 12.48 14.73 14.67 

Total 83.59 81.65 62.15 79.80 85.02 

Rank 2 3 5 4 1 
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Scenario 5: Weighted to Societal 

  Option 

  1 6 7 8 9 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.98 4.43 4.23 4.90 4.92 

Safety risk to fishermen 5.0% 2.16 5.00 5.00 3.76 3.70 

Safety risk to onshore project personnel 5.0% 5.00 4.95 4.95 5.00 5.00 

Operational environmental impacts 3.8% 3.75 2.63 3.00 2.63 1.88 

Legacy environmental impacts 3.8% 1.88 3.75 3.75 3.38 0.00 

Energy use  3.8% 2.87 2.74 2.84 2.76 2.69 

Emissions  3.8% 2.98 2.99 3.06 2.89 2.86 

Technical feasibility 15.0% 15.00 12.60 5.25 11.25 15.00 

Effects on commercial fisheries 13.3% 0.00 13.33 13.33 12.44 11.20 

Employment  13.3% 0.02 1.91 2.24 0.24 0.30 

Impact on communities  13.3% 13.33 8.00 8.00 13.33 13.33 

Cost  15.0% 14.98 12.85 12.48 14.73 14.67 

Total 100.1% 66.93 75.18 68.13 77.30 75.53 

Rank 5 3 4 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 6 7 8 9 

15% Safety 12.14 14.39 14.18 13.66 13.62 

15% Environmental 11.47 12.10 12.65 11.65 7.42 

15% Technical 15.00 12.60 5.25 11.25 15.00 

40% Societal 13.35 23.24 23.56 26.01 24.82 

15% Economic 14.98 12.85 12.48 14.73 14.67 

Total 66.93 75.18 68.13 77.30 75.53 

Rank 5 3 4 1 2 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  1 6 7 8 9 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.64 5.91 5.64 6.54 6.56 

Safety risk to fishermen 6.7% 2.88 6.67 6.67 5.02 4.94 

Safety risk to onshore project personnel 6.7% 6.67 6.61 6.61 6.67 6.67 

Operational environmental impacts 5.0% 5.00 3.50 4.00 3.50 2.50 

Legacy environmental impacts 5.0% 2.50 5.00 5.00 4.50 0.00 

Energy use  5.0% 3.82 3.66 3.79 3.67 3.59 

Emissions  5.0% 3.97 3.98 4.08 3.86 3.81 

Technical feasibility 20.0% 20.00 16.80 7.00 15.00 20.00 

Effects on commercial fisheries 6.7% 0.00 6.67 6.67 6.23 5.60 

Employment  6.7% 0.01 0.96 1.12 0.12 0.15 

Impact on communities  6.7% 6.67 4.00 4.00 6.67 6.67 

Cost  20% - - - - - 

Total 100.0% 58.16 63.76 54.57 61.77 60.49 

Rank 4 1 5 2 3 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 6 7 8 9 

20% Safety 16.19 19.19 18.92 18.23 18.17 

20% Environmental 15.29 16.14 16.87 15.53 9.90 

20% Technical 20.00 16.80 7.00 15.00 20.00 

20% Societal 6.68 11.63 11.79 13.01 12.42 

20% Economic - - - - - 

Total 58.16 63.76 54.57 61.77 60.49 

Rank 4 1 5 2 3 

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 3 PL002B/N0201 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.64 6.65 6.63 6.59 

Safety risk to fishermen 6.7% 4.67 4.32 6.66 6.66 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts 5% 4.95 4.90 4.55 4.25 4.55 4.75 

Legacy environmental impacts 5% 4.75 4.75 5.00 4.50 5.00 5.00 

Energy use  5% 4.93 4.94 4.93 4.93 4.93 4.92 

Emissions  5% 4.94 4.94 4.93 4.94 4.95 4.94 

Technical feasibility 20% 18.40 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.00 0.66 0.53 0.66 0.66 

Employment  6.7% 0.02 0.01 0.03 0.02 0.06 0.10 

Impact on communities  6.7% 6.67 6.67 6.67 6.67 6.34 6.34 

Cost  20% 19.95 19.96 19.92 19.93 19.81 19.71 

Total 100.2% 82.61 83.83 82.66 85.75 83.07 73.34 

Rank 5 2 4 1 3 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

20% Safety 18.00 17.65 19.98 19.98 19.97 19.93 

20% Environmental 19.57 19.53 19.41 18.62 19.43 19.61 

20% Technical 18.40 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.69 6.68 7.36 7.22 7.06 7.09 

20% Economic 19.95 19.96 19.92 19.93 19.81 19.71 

Total 82.61 83.83 82.66 85.75 83.07 73.34 

Rank 5 2 4 1 3 6 
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Scenario 2: Weighted to Safety 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.30 13.31 13.28 13.30 13.25 13.17 

Safety risk to fishermen 13.3% 9.34 8.63 13.32 13.31 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.33 13.32 13.32 

Operational environmental impacts 3.8% 3.71 3.68 3.41 3.19 3.41 3.56 

Legacy environmental impacts 3.8% 3.56 3.56 3.75 3.38 3.75 3.75 

Energy use  3.8% 3.70 3.70 3.69 3.70 3.70 3.69 

Emissions  3.8% 3.70 3.71 3.70 3.70 3.71 3.71 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.00 0.49 0.40 0.49 0.49 

Employment  5.0% 0.01 0.01 0.02 0.02 0.05 0.07 

Impact on communities  5.0% 5.00 5.00 5.00 5.00 4.75 4.75 

Cost  15.0% 14.96 14.97 14.94 14.95 14.86 14.78 

Total 100.1% 84.43 84.90 86.94 89.26 87.22 79.88 

Rank 5 4 3 1 2 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

40% Safety 35.97 35.27 39.93 39.93 39.90 39.82 

15% Environmental 14.68 14.65 14.56 13.96 14.58 14.71 

15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 

15% Societal 5.01 5.01 5.51 5.41 5.29 5.32 

15% Economic 14.96 14.97 14.94 14.95 14.86 14.78 

Total 84.43 84.90 86.94 89.26 87.22 79.88 

Rank 5 4 3 1 2 6 
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Scenario 3: Weighted to Environmental 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.98 4.99 4.97 4.94 

Safety risk to fishermen 5.0% 3.50 3.24 5.00 4.99 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 10.0% 9.90 9.80 9.10 8.50 9.10 9.50 

Legacy environmental impacts 10.0% 9.50 9.50 10.00 9.00 10.00 10.00 

Energy use  10.0% 9.87 9.88 9.85 9.86 9.87 9.85 

Emissions  10.0% 9.88 9.89 9.87 9.88 9.90 9.88 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.00 0.49 0.40 0.49 0.49 

Employment  5.0% 0.01 0.01 0.02 0.02 0.05 0.07 

Impact on communities  5.0% 5.00 5.00 5.00 5.00 4.75 4.75 

Cost  15.0% 14.96 14.97 14.94 14.95 14.86 14.78 

Total 100.0% 86.41 87.28 86.25 87.57 86.58 79.51 

Rank 4 2 5 1 3 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 13.49 13.23 14.98 14.98 14.97 14.94 

40% Environmental 39.15 39.07 38.82 37.23 38.87 39.23 

15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 

15% Societal 5.01 5.01 5.51 5.41 5.29 5.32 

15% Economic 14.96 14.97 14.94 14.95 14.86 14.78 

Total 86.41 87.28 86.25 87.57 86.58 79.51 

Rank 4 2 5 1 3 6 
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Scenario 4: Weighted to Technical 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.98 4.99 4.97 4.94 

Safety risk to fishermen 5.0% 3.50 3.24 5.00 4.99 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.71 3.68 3.41 3.19 3.41 3.56 

Legacy environmental impacts 3.8% 3.56 3.56 3.75 3.38 3.75 3.75 

Energy use  3.8% 3.70 3.70 3.69 3.70 3.70 3.69 

Emissions  3.8% 3.70 3.71 3.70 3.70 3.71 3.71 

Technical feasibility 40.0% 36.80 40.00 32.00 40.00 33.60 14.00 

Effects on commercial fisheries 5.0% 0.00 0.00 0.49 0.40 0.49 0.49 

Employment  5.0% 0.01 0.01 0.02 0.02 0.05 0.07 

Impact on communities  5.0% 5.00 5.00 5.00 5.00 4.75 4.75 

Cost  15.0% 14.96 14.97 14.94 14.95 14.86 14.78 

Total 100.2% 84.95 87.86 81.99 89.30 83.29 63.75 

Rank 3 2 5 1 4 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 13.49 13.23 14.98 14.98 14.97 14.94 

15% Environmental 14.68 14.65 14.56 13.96 14.58 14.71 

40% Technical 36.80 40.00 32.00 40.00 33.60 14.00 

15% Societal 5.01 5.01 5.51 5.41 5.29 5.32 

15% Economic 14.96 14.97 14.94 14.95 14.86 14.78 

Total 84.95 87.86 81.99 89.30 83.29 63.75 

Rank 3 2 5 1 4 6 
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Scenario 5: Weighted to Societal 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.98 4.99 4.97 4.94 

Safety risk to fishermen 5.0% 3.50 3.24 5.00 4.99 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.71 3.68 3.41 3.19 3.41 3.56 

Legacy environmental impacts 3.8% 3.56 3.56 3.75 3.38 3.75 3.75 

Energy use  3.8% 3.70 3.70 3.69 3.70 3.70 3.69 

Emissions  3.8% 3.70 3.71 3.70 3.70 3.71 3.71 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 13.3% 0.00 0.00 1.32 1.05 1.32 1.32 

Employment  13.3% 0.03 0.03 0.05 0.05 0.13 0.20 

Impact on communities  13.3% 13.33 13.33 13.33 13.33 12.66 12.66 

Cost  15.0% 14.96 14.97 14.94 14.95 14.86 14.78 

Total 100.1% 70.30 71.21 71.17 73.32 71.11 63.85 

Rank 5 2 3 1 4 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 13.49 13.23 14.98 14.98 14.97 14.94 

15% Environmental 14.68 14.65 14.56 13.96 14.58 14.71 

15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 

40% Societal 13.36 13.36 14.70 14.43 14.11 14.18 

15% Economic 14.96 14.97 14.94 14.95 14.86 14.78 

Total 70.30 71.21 71.17 73.32 71.11 63.85 

Rank 5 2 3 1 4 6 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.64 6.65 6.63 6.59 

Safety risk to fishermen 6.7% 4.67 4.32 6.66 6.66 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts 5.0% 4.95 4.90 4.55 4.25 4.55 4.75 

Legacy environmental impacts 5.0% 4.75 4.75 5.00 4.50 5.00 5.00 

Energy use  5.0% 4.93 4.94 4.93 4.93 4.93 4.92 

Emissions  5.0% 4.94 4.94 4.93 4.94 4.95 4.94 

Technical feasibility 20.0% 18.40 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.00 0.66 0.53 0.66 0.66 

Employment  6.7% 0.02 0.01 0.03 0.02 0.06 0.10 

Impact on communities  6.7% 6.67 6.67 6.67 6.67 6.34 6.34 

Cost  20% - - - - - - 

Total 80.0% 62.66 63.87 62.74 65.82 63.26 53.63 

Rank 5 2 4 1 3 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

20% Safety 18.00 17.65 19.98 19.98 19.97 19.93 

20% Environmental 19.57 19.53 19.41 18.62 19.43 19.61 

20% Technical 18.40 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.69 6.68 7.36 7.22 7.06 7.09 

20% Economic - - - - - - 

Total 62.66 63.87 62.74 65.82 63.26 53.63 

Rank 5 2 4 1 3 6 

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 4 PL017A-D/N0601 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  2 3 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.66 6.66 

Safety risk to fishermen 6.7% 6.23 6.23 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 

Operational environmental impacts 5% 4.95 4.95 4.75 4.90 

Legacy environmental impacts 5% 4.75 4.75 4.60 5.00 

Energy use  5% 4.98 4.98 4.98 4.98 

Emissions  5% 4.99 4.99 4.99 4.99 

Technical feasibility 20% 18.00 20.00 20.00 16.00 

Effects on commercial fisheries 6.7% 0.00 0.00 0.06 0.08 

Employment  6.7% 0.01 0.01 0.01 0.02 

Impact on communities  6.7% 6.67 6.67 6.67 6.60 

Cost  20% 19.97 19.97 19.96 19.94 

Total 100.2% 83.89 85.89 86.03 82.51 

Rank 3 2 1 4 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 5 6 

20% Safety 19.57 19.56 20.00 20.00 

20% Environmental 19.67 19.67 19.32 19.87 

20% Technical 18.00 20.00 20.00 16.00 

20% Societal 6.68 6.68 6.74 6.70 

20% Economic 19.97 19.97 19.96 19.94 

Total 83.89 85.89 86.03 82.51 

Rank 3 2 1 4 
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Scenario 2: Weighted to Safety 

  Option 

  2 3 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.32 13.32 13.31 13.30 

Safety risk to fishermen 13.3% 12.46 12.45 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.33 

Operational environmental impacts 3.8% 3.71 3.71 3.56 3.68 

Legacy environmental impacts 3.8% 3.56 3.56 3.45 3.75 

Energy use  3.8% 3.74 3.74 3.74 3.74 

Emissions  3.8% 3.74 3.74 3.74 3.74 

Technical feasibility 15.0% 13.50 15.00 15.00 12.00 

Effects on commercial fisheries 5.0% 0.00 0.00 0.04 0.06 

Employment  5.0% 0.01 0.01 0.01 0.01 

Impact on communities  5.0% 5.00 5.00 5.00 4.95 

Cost  15.0% 14.98 14.98 14.97 14.96 

Total 100.1% 87.34 88.84 89.49 86.84 

Rank 3 2 1 4 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 5 6 

40% Safety 39.10 39.10 39.97 39.96 

15% Environmental 14.75 14.75 14.49 14.90 

15% Technical 13.50 15.00 15.00 12.00 

15% Societal 5.01 5.01 5.05 5.02 

15% Economic 14.98 14.98 14.97 14.96 

Total 87.34 88.84 89.49 86.84 

Rank 3 2 1 4 
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Scenario 3: Weighted to Environmental 

  Option 

  2 3 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 5.00 4.99 4.99 

Safety risk to fishermen 5.0% 4.67 4.67 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 

Operational environmental impacts 10.0% 9.90 9.90 9.50 9.80 

Legacy environmental impacts 10.0% 9.50 9.50 9.20 10.00 

Energy use  10.0% 9.97 9.97 9.97 9.97 

Emissions  10.0% 9.97 9.97 9.98 9.98 

Technical feasibility 15.0% 13.50 15.00 15.00 12.00 

Effects on commercial fisheries 5.0% 0.00 0.00 0.04 0.06 

Employment  5.0% 0.01 0.01 0.01 0.01 

Impact on communities  5.0% 5.00 5.00 5.00 4.95 

Cost  15.0% 14.98 14.98 14.97 14.96 

Total 100.0% 87.50 89.00 88.66 86.71 

Rank 3 1 2 4 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 5 6 

15% Safety 14.67 14.67 14.99 14.99 

40% Environmental 39.34 39.34 38.64 39.74 

15% Technical 13.50 15.00 15.00 12.00 

15% Societal 5.01 5.01 5.05 5.02 

15% Economic 14.98 14.98 14.97 14.96 

Total 87.50 89.00 88.66 86.71 

Rank 3 1 2 4 
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Scenario 4: Weighted to Technical 

  Option 

  2 3 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 5.00 4.99 4.99 

Safety risk to fishermen 5.0% 4.67 4.67 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.71 3.71 3.56 3.68 

Legacy environmental impacts 3.8% 3.56 3.56 3.45 3.75 

Energy use  3.8% 3.74 3.74 3.74 3.74 

Emissions  3.8% 3.74 3.74 3.74 3.74 

Technical feasibility 40.0% 36.00 40.00 40.00 32.00 

Effects on commercial fisheries 5.0% 0.00 0.00 0.04 0.06 

Employment  5.0% 0.01 0.01 0.01 0.01 

Impact on communities  5.0% 5.00 5.00 5.00 4.95 

Cost  15.0% 14.98 14.98 14.97 14.96 

Total 100.2% 85.41 89.41 89.51 81.87 

Rank 3 2 1 4 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 5 6 

15% Safety 14.67 14.67 14.99 14.99 

15% Environmental 14.75 14.75 14.49 14.90 

40% Technical 36.00 40.00 40.00 32.00 

15% Societal 5.01 5.01 5.05 5.02 

15% Economic 14.98 14.98 14.97 14.96 

Total 85.41 89.41 89.51 81.87 

Rank 3 2 1 4 
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Scenario 5: Weighted to Societal 

  Option 

  2 3 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 5.00 4.99 4.99 

Safety risk to fishermen 5.0% 4.67 4.67 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.71 3.71 3.56 3.68 

Legacy environmental impacts 3.8% 3.56 3.56 3.45 3.75 

Energy use  3.8% 3.74 3.74 3.74 3.74 

Emissions  3.8% 3.74 3.74 3.74 3.74 

Technical feasibility 15.0% 13.50 15.00 15.00 12.00 

Effects on commercial fisheries 13.3% 0.00 0.00 0.12 0.15 

Employment  13.3% 0.02 0.02 0.02 0.04 

Impact on communities  13.3% 13.33 13.33 13.33 13.20 

Cost  15.0% 14.98 14.98 14.97 14.96 

Total 100.1% 71.25 72.75 72.93 70.24 

Rank 3 2 1 4 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 5 6 

15% Safety 14.67 14.67 14.99 14.99 

15% Environmental 14.75 14.75 14.49 14.90 

15% Technical 13.50 15.00 15.00 12.00 

40% Societal 13.35 13.35 13.47 13.39 

15% Economic 14.98 14.98 14.97 14.96 

Total 71.25 72.75 72.93 70.24 

Rank 3 2 1 4 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  2 3 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.66 6.66 

Safety risk to fishermen 6.7% 6.23 6.23 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 

Operational environmental impacts 5.0% 4.95 4.95 4.75 4.90 

Legacy environmental impacts 5.0% 4.75 4.75 4.60 5.00 

Energy use  5.0% 4.98 4.98 4.98 4.98 

Emissions  5.0% 4.99 4.99 4.99 4.99 

Technical feasibility 20.0% 18.00 20.00 20.00 16.00 

Effects on commercial fisheries 6.7% 0.00 0.00 0.06 0.08 

Employment  6.7% 0.01 0.01 0.01 0.02 

Impact on communities  6.7% 6.67 6.67 6.67 6.60 

Cost  20% - - - - 

Total 80.0% 63.92 65.91 66.06 62.57 

Rank 3 2 1 4 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 5 6 

20% Safety 19.57 19.56 20.00 20.00 

20% Environmental 19.67 19.67 19.32 19.87 

20% Technical 18.00 20.00 20.00 16.00 

20% Societal 6.68 6.68 6.74 6.70 

20% Economic - - - - 

Total 63.92 65.91 66.06 62.57 

Rank 3 2 1 4 

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 5 PL044/N0405 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 6.7% 6.67 6.65 6.65 6.58 6.52 

Safety risk to fishermen 6.7% 3.13 6.61 6.55 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5% 5.00 4.25 3.85 4.55 4.60 

Legacy environmental impacts 5% 4.15 5.00 3.25 5.00 5.00 

Energy use  5% 4.91 4.89 4.87 4.88 4.88 

Emissions  5% 4.92 4.90 4.90 4.91 4.91 

Technical feasibility 20% 20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 6.7% 0.00 0.78 0.62 0.78 0.78 

Employment  6.7% 0.00 0.02 0.03 0.12 0.17 

Impact on communities  6.7% 6.67 6.67 6.67 6.14 6.14 

Cost  20% 19.99 19.93 19.92 19.63 19.49 

Total 100.2% 82.11 82.37 83.98 83.32 72.82 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 16.47 19.93 19.87 19.91 19.86 

20% Environmental 18.98 19.04 16.87 19.34 19.39 

20% Technical 20.00 16.00 20.00 17.40 7.00 

20% Societal 6.67 7.47 7.32 7.04 7.09 

20% Economic 19.99 19.93 19.92 19.63 19.49 

 Total 82.11 82.37 83.98 83.32 72.82 

 Rank 4 3 1 2 5 
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Scenario 2: Weighted to Safety 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 13.3% 13.32 13.28 13.29 13.15 13.04 

Safety risk to fishermen 13.3% 6.26 13.21 13.09 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.32 13.32 

Operational environmental impacts 3.8% 3.75 3.19 2.89 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.68 3.66 3.65 3.66 3.66 

Emissions  3.8% 3.69 3.68 3.67 3.68 3.68 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 5.0% 0.00 0.58 0.47 0.58 0.58 

Employment  5.0% 0.00 0.02 0.02 0.09 0.13 

Impact on communities  5.0% 5.00 5.00 5.00 4.60 4.60 

Cost  15.0% 14.99 14.95 14.94 14.72 14.62 

Total 100.1% 82.14 86.65 87.79 87.35 79.41 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

40% Safety 32.92 39.82 39.72 39.79 39.69 

15% Environmental 14.23 14.28 12.65 14.51 14.54 

15% Technical 15.00 12.00 15.00 13.05 5.25 

15% Societal 5.00 5.60 5.49 5.28 5.31 

15% Economic 14.99 14.95 14.94 14.72 14.62 

Total 82.14 86.65 87.79 87.35 79.41 

Rank 4 3 1 2 5 
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Scenario 3: Weighted to Environmental 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 5.00 4.98 4.99 4.93 4.89 

Safety risk to fishermen 5.0% 2.35 4.96 4.91 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 10.0% 10.00 8.50 7.70 9.10 9.20 

Legacy environmental impacts 10.0% 8.30 10.00 6.50 10.00 10.00 

Energy use  10.0% 9.81 9.77 9.74 9.76 9.76 

Emissions  10.0% 9.84 9.80 9.79 9.82 9.82 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 5.0% 0.00 0.58 0.47 0.58 0.58 

Employment  5.0% 0.00 0.02 0.02 0.09 0.13 

Impact on communities  5.0% 5.00 5.00 5.00 4.60 4.60 

Cost  15.0% 14.99 14.95 14.94 14.72 14.62 

Total 100.0% 85.29 85.56 84.06 86.66 78.84 

Rank 3 2 4 1 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 12.35 14.94 14.90 14.93 14.89 

40% Environmental 37.95 38.07 33.73 38.69 38.77 

15% Technical 15.00 12.00 15.00 13.05 5.25 

15% Societal 5.00 5.60 5.49 5.28 5.31 

15% Economic 14.99 14.95 14.94 14.72 14.62 

Total 85.29 85.56 84.06 86.66 78.84 

Rank 3 2 4 1 5 
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Scenario 4: Weighted to Technical 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 5.00 4.98 4.99 4.93 4.89 

Safety risk to fishermen 5.0% 2.35 4.96 4.91 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.75 3.19 2.89 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.68 3.66 3.65 3.66 3.66 

Emissions  3.8% 3.69 3.68 3.67 3.68 3.68 

Technical feasibility 40.0% 40.00 32.00 40.00 34.80 14.00 

Effects on commercial fisheries 5.0% 0.00 0.58 0.47 0.58 0.58 

Employment  5.0% 0.00 0.02 0.02 0.09 0.13 

Impact on communities  5.0% 5.00 5.00 5.00 4.60 4.60 

Cost  15.0% 14.99 14.95 14.94 14.72 14.62 

Total 100.2% 86.57 81.76 87.97 84.23 63.36 

Rank 2 4 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 12.35 14.94 14.90 14.93 14.89 

15% Environmental 14.23 14.28 12.65 14.51 14.54 

40% Technical 40.00 32.00 40.00 34.80 14.00 

15% Societal 5.00 5.60 5.49 5.28 5.31 

15% Economic 14.99 14.95 14.94 14.72 14.62 

Total 86.57 81.76 87.97 84.23 63.36 

Rank 2 4 1 3 5 
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Scenario 5: Weighted to Societal 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 5.00 4.98 4.99 4.93 4.89 

Safety risk to fishermen 5.0% 2.35 4.96 4.91 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.75 3.19 2.89 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.68 3.66 3.65 3.66 3.66 

Emissions  3.8% 3.69 3.68 3.67 3.68 3.68 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 13.3% 0.00 1.56 1.25 1.56 1.56 

Employment  13.3% 0.01 0.05 0.06 0.25 0.34 

Impact on communities  13.3% 13.33 13.33 13.33 12.26 12.26 

Cost  15.0% 14.99 14.95 14.94 14.72 14.62 

Total 100.1% 69.91 71.10 72.12 71.28 63.46 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 12.35 14.94 14.90 14.93 14.89 

15% Environmental 14.23 14.28 12.65 14.51 14.54 

15% Technical 15.00 12.00 15.00 13.05 5.25 

40% Societal 13.34 14.94 14.63 14.07 14.16 

15% Economic 14.99 14.95 14.94 14.72 14.62 

Total 69.91 71.10 72.12 71.28 63.46 

Rank 4 3 1 2 5 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 6.7% 6.67 6.65 6.65 6.58 6.52 

Safety risk to fishermen 6.7% 3.13 6.61 6.55 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5.0% 5.00 4.25 3.85 4.55 4.60 

Legacy environmental impacts 5.0% 4.15 5.00 3.25 5.00 5.00 

Energy use  5.0% 4.91 4.89 4.87 4.88 4.88 

Emissions  5.0% 4.92 4.90 4.90 4.91 4.91 

Technical feasibility 20.0% 20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 6.7% 0.00 0.78 0.62 0.78 0.78 

Employment  6.7% 0.00 0.02 0.03 0.12 0.17 

Impact on communities  6.7% 6.67 6.67 6.67 6.14 6.14 

Cost  20% - - - - - 

Total 80.0% 62.12 62.44 64.06 63.70 53.33 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 16.47 19.93 19.87 19.91 19.86 

20% Environmental 18.98 19.04 16.87 19.34 19.39 

20% Technical 20.00 16.00 20.00 17.40 7.00 

20% Societal 6.67 7.47 7.32 7.04 7.09 

20% Economic - - - - - 

Total 62.12 62.44 64.06 63.70 53.33 

Rank 4 3 1 2 5 

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 6 PL045/N0303 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.63 6.64 6.57 6.47 

Safety risk to fishermen 6.7% 5.14 6.63 6.59 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5% 5.00 4.20 3.75 4.50 4.55 

Legacy environmental impacts 5% 4.15 5.00 3.25 5.00 5.00 

Energy use  5% 4.90 4.87 4.86 4.87 4.85 

Emissions  5% 4.91 4.89 4.88 4.90 4.88 

Technical feasibility 20% 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.85 0.68 0.85 0.85 

Employment  6.7% 0.00 0.04 0.04 0.14 0.22 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% 19.99 19.89 19.89 19.58 19.33 

Total 100.2% 84.10 82.27 83.86 82.55 72.50 

Rank 1 4 2 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 18.47 19.93 19.90 19.90 19.81 

20% Environmental 18.96 18.95 16.74 19.27 19.28 

20% Technical 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.67 7.49 7.32 7.00 7.08 

20% Economic 19.99 19.89 19.89 19.58 19.33 

Total 84.10 82.27 83.86 82.55 72.50 

Rank 1 4 2 3 5 
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Scenario 2: Weighted to Safety 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.32 13.25 13.28 13.12 12.94 

Safety risk to fishermen 13.3% 10.27 13.25 13.17 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.32 13.32 

Operational environmental impacts 3.8% 3.75 3.15 2.81 3.38 3.41 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.67 3.65 3.64 3.65 3.63 

Emissions  3.8% 3.68 3.66 3.66 3.68 3.66 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.64 0.51 0.64 0.64 

Employment  5.0% 0.00 0.03 0.03 0.11 0.17 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.99 14.92 14.92 14.68 14.50 

Total 100.1% 86.13 86.58 87.74 86.75 79.10 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

40% Safety 36.92 39.83 39.78 39.77 39.58 

15% Environmental 14.22 14.21 12.55 14.45 14.46 

15% Technical 15.00 12.00 15.00 12.60 5.25 

15% Societal 5.00 5.62 5.49 5.25 5.31 

15% Economic 14.99 14.92 14.92 14.68 14.50 

Total 86.13 86.58 87.74 86.75 79.10 

Rank 4 3 1 2 5 
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Scenario 3: Weighted to Environmental 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.97 4.98 4.92 4.85 

Safety risk to fishermen 5.0% 3.85 4.97 4.94 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 10.0% 10.00 8.40 7.50 9.00 9.10 

Legacy environmental impacts 10.0% 8.30 10.00 6.50 10.00 10.00 

Energy use  10.0% 9.79 9.73 9.71 9.73 9.69 

Emissions  10.0% 9.82 9.77 9.76 9.80 9.76 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.64 0.51 0.64 0.64 

Employment  5.0% 0.00 0.03 0.03 0.11 0.17 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.99 14.92 14.92 14.68 14.50 

Total 100.0% 86.76 85.38 83.81 85.99 78.46 

Rank 1 3 4 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.85 14.94 14.92 14.92 14.85 

40% Environmental 37.91 37.91 33.48 38.54 38.55 

15% Technical 15.00 12.00 15.00 12.60 5.25 

15% Societal 5.00 5.62 5.49 5.25 5.31 

15% Economic 14.99 14.92 14.92 14.68 14.50 

Total 86.76 85.38 83.81 85.99 78.46 

Rank 1 3 4 2 5 
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Scenario 4: Weighted to Technical 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.97 4.98 4.92 4.85 

Safety risk to fishermen 5.0% 3.85 4.97 4.94 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 3.8% 3.75 3.15 2.81 3.38 3.41 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.67 3.65 3.64 3.65 3.63 

Emissions  3.8% 3.68 3.66 3.66 3.68 3.66 

Technical feasibility 40.0% 40.00 32.00 40.00 33.60 14.00 

Effects on commercial fisheries 5.0% 0.00 0.64 0.51 0.64 0.64 

Employment  5.0% 0.00 0.03 0.03 0.11 0.17 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.99 14.92 14.92 14.68 14.50 

Total 100.2% 88.06 81.69 87.88 82.90 63.11 

Rank 1 4 2 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.85 14.94 14.92 14.92 14.85 

15% Environmental 14.22 14.21 12.55 14.45 14.46 

40% Technical 40.00 32.00 40.00 33.60 14.00 

15% Societal 5.00 5.62 5.49 5.25 5.31 

15% Economic 14.99 14.92 14.92 14.68 14.50 

Total 88.06 81.69 87.88 82.90 63.11 

Rank 1 4 2 3 5 
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Scenario 5: Weighted to Societal 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.97 4.98 4.92 4.85 

Safety risk to fishermen 5.0% 3.85 4.97 4.94 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 3.8% 3.75 3.15 2.81 3.38 3.41 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.67 3.65 3.64 3.65 3.63 

Emissions  3.8% 3.68 3.66 3.66 3.68 3.66 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 13.3% 0.00 1.71 1.37 1.71 1.71 

Employment  13.3% 0.01 0.07 0.07 0.28 0.45 

Impact on communities  13.3% 13.33 13.20 13.20 12.00 12.00 

Cost  15.0% 14.99 14.92 14.92 14.68 14.50 

Total 100.1% 71.40 71.05 72.03 70.64 63.20 

Rank 2 3 1 4 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.85 14.94 14.92 14.92 14.85 

15% Environmental 14.22 14.21 12.55 14.45 14.46 

15% Technical 15.00 12.00 15.00 12.60 5.25 

40% Societal 13.34 14.98 14.63 13.98 14.15 

15% Economic 14.99 14.92 14.92 14.68 14.50 

Total 71.40 71.05 72.03 70.64 63.20 

Rank 2 3 1 4 5 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.63 6.64 6.57 6.47 

Safety risk to fishermen 6.7% 5.14 6.63 6.59 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5.0% 5.00 4.20 3.75 4.50 4.55 

Legacy environmental impacts 5.0% 4.15 5.00 3.25 5.00 5.00 

Energy use  5.0% 4.90 4.87 4.86 4.87 4.85 

Emissions  5.0% 4.91 4.89 4.88 4.90 4.88 

Technical feasibility 20.0% 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.85 0.68 0.85 0.85 

Employment  6.7% 0.00 0.04 0.04 0.14 0.22 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% - - - - - 

Total 80.0% 64.10 62.38 63.96 62.97 53.16 

Rank 1 4 2 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 18.47 19.93 19.90 19.90 19.81 

20% Environmental 18.96 18.95 16.74 19.27 19.28 

20% Technical 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.67 7.49 7.32 7.00 7.08 

20% Economic - - - - - 

Total 64.10 62.38 63.96 62.97 53.16 

Rank 1 4 2 3 5 

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 7 PL046/N0304 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.64 6.65 6.60 6.54 

Safety risk to fishermen 6.7% 2.37 6.62 6.57 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts 5% 5.00 4.30 3.90 4.55 4.60 

Legacy environmental impacts 5% 4.15 5.00 3.25 5.00 5.00 

Energy use  5% 4.93 4.91 4.90 4.91 4.90 

Emissions  5% 4.94 4.92 4.92 4.93 4.92 

Technical feasibility 20% 20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 6.7% 0.00 0.74 0.59 0.74 0.74 

Employment  6.7% 0.00 0.03 0.03 0.09 0.15 

Impact on communities  6.7% 6.67 6.67 6.67 6.14 6.14 

Cost  20% 20.00 19.92 19.92 19.72 19.56 

Total 100.2% 81.41 82.42 84.07 83.42 72.89 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 15.71 19.94 19.90 19.94 19.88 

20% Environmental 19.02 19.13 16.96 19.39 19.42 

20% Technical 20.00 16.00 20.00 17.40 7.00 

20% Societal 6.67 7.44 7.29 6.97 7.02 

20% Economic 20.00 19.92 19.92 19.72 19.56 

Total 81.41 82.42 84.07 83.42 72.89 

Rank 4 3 1 2 5 
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Scenario 2: Weighted to Safety 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.33 13.28 13.29 13.19 13.08 

Safety risk to fishermen 13.3% 4.75 13.24 13.14 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.32 13.32 

Operational environmental impacts 3.8% 3.75 3.23 2.93 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.70 3.68 3.67 3.68 3.67 

Emissions  3.8% 3.71 3.69 3.69 3.70 3.69 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 5.0% 0.00 0.56 0.45 0.56 0.56 

Employment  5.0% 0.00 0.02 0.02 0.07 0.11 

Impact on communities  5.0% 5.00 5.00 5.00 4.60 4.60 

Cost  15.0% 15.00 14.94 14.94 14.79 14.67 

Total 100.1% 80.67 86.71 87.89 87.45 79.49 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

40% Safety 31.40 39.84 39.76 39.84 39.73 

15% Environmental 14.27 14.35 12.72 14.55 14.57 

15% Technical 15.00 12.00 15.00 13.05 5.25 

15% Societal 5.00 5.58 5.47 5.23 5.27 

15% Economic 15.00 14.94 14.94 14.79 14.67 

Total 80.67 86.71 87.89 87.45 79.49 

Rank 4 3 1 2 5 
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Scenario 3: Weighted to Environmental 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 

Safety risk to offshore project personnel 5.0% 5.00 4.98 4.99 4.95 4.91 

Safety risk to fishermen 5.0% 1.78 4.96 4.93 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 10.0% 10.00 8.60 7.80 9.10 9.20 

Legacy environmental impacts 10.0% 8.30 10.00 6.50 10.00 10.00 

Energy use  10.0% 9.87 9.82 9.79 9.82 9.80 

Emissions  10.0% 9.88 9.84 9.83 9.87 9.85 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 5.0% 0.00 0.56 0.45 0.56 0.56 

Employment  5.0% 0.00 0.02 0.02 0.07 0.11 

Impact on communities  5.0% 5.00 5.00 5.00 4.60 4.60 

Cost  15.0% 15.00 14.94 14.94 14.79 14.67 

Total 100.0% 84.83 85.72 84.24 86.80 78.94 

Rank 3 2 4 1 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 11.78 14.95 14.91 14.94 14.90 

40% Environmental 38.05 38.26 33.92 38.79 38.84 

15% Technical 15.00 12.00 15.00 13.05 5.25 

15% Societal 5.00 5.58 5.47 5.23 5.27 

15% Economic 15.00 14.94 14.94 14.79 14.67 

Total 84.83 85.72 84.24 86.80 78.94 

Rank 3 2 4 1 5 
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Scenario 4: Weighted to Technical 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.98 4.99 4.95 4.91 

Safety risk to fishermen 5.0% 1.78 4.96 4.93 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.75 3.23 2.93 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.70 3.68 3.67 3.68 3.67 

Emissions  3.8% 3.71 3.69 3.69 3.70 3.69 

Technical feasibility 40.0% 40.00 32.00 40.00 34.80 14.00 

Effects on commercial fisheries 5.0% 0.00 0.56 0.45 0.56 0.56 

Employment  5.0% 0.00 0.02 0.02 0.07 0.11 

Impact on communities  5.0% 5.00 5.00 5.00 4.60 4.60 

Cost  15.0% 15.00 14.94 14.94 14.79 14.67 

Total 100.2% 86.05 81.81 88.04 84.31 63.41 

Rank 2 4 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 11.78 14.95 14.91 14.94 14.90 

15% Environmental 14.27 14.35 12.72 14.55 14.57 

40% Technical 40.00 32.00 40.00 34.80 14.00 

15% Societal 5.00 5.58 5.47 5.23 5.27 

15% Economic 15.00 14.94 14.94 14.79 14.67 

Total 86.05 81.81 88.04 84.31 63.41 

Rank 2 4 1 3 5 
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Scenario 5: Weighted to Societal 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.98 4.99 4.95 4.91 

Safety risk to fishermen 5.0% 1.78 4.96 4.93 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.75 3.23 2.93 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.70 3.68 3.67 3.68 3.67 

Emissions  3.8% 3.71 3.69 3.69 3.70 3.69 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 13.3% 0.00 1.49 1.19 1.49 1.49 

Employment  13.3% 0.00 0.06 0.06 0.19 0.29 

Impact on communities  13.3% 13.33 13.33 13.33 12.26 12.26 

Cost  15.0% 15.00 14.94 14.94 14.79 14.67 

Total 100.1% 69.38 71.10 72.15 71.27 63.43 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 11.78 14.95 14.91 14.94 14.90 

15% Environmental 14.27 14.35 12.72 14.55 14.57 

15% Technical 15.00 12.00 15.00 13.05 5.25 

40% Societal 13.33 14.87 14.57 13.94 14.04 

15% Economic 15.00 14.94 14.94 14.79 14.67 

Total 69.38 71.10 72.15 71.27 63.43 

Rank 4 3 1 2 5 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.64 6.65 6.60 6.54 

Safety risk to fishermen 6.7% 2.37 6.62 6.57 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts 5.0% 5.00 4.30 3.90 4.55 4.60 

Legacy environmental impacts 5.0% 4.15 5.00 3.25 5.00 5.00 

Energy use  5.0% 4.93 4.91 4.90 4.91 4.90 

Emissions  5.0% 4.94 4.92 4.92 4.93 4.92 

Technical feasibility 20.0% 20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 6.7% 0.00 0.74 0.59 0.74 0.74 

Employment  6.7% 0.00 0.03 0.03 0.09 0.15 

Impact on communities  6.7% 6.67 6.67 6.67 6.14 6.14 

Cost  20% - - - - - 

Total 80.0% 61.41 62.51 64.15 63.70 53.33 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 15.71 19.94 19.90 19.94 19.88 

20% Environmental 19.02 19.13 16.96 19.39 19.42 

20% Technical 20.00 16.00 20.00 17.40 7.00 

20% Societal 6.67 7.44 7.29 6.97 7.02 

20% Economic - - - - - 

Total 61.41 62.51 64.15 63.70 53.33 

Rank 4 3 1 2 5 

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 8 PL047/N0404 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.65 6.65 6.56 6.50 

Safety risk to fishermen 6.7% 5.08 6.63 6.59 6.67 6.67 
Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 
Operational environmental impacts 5% 5.00 4.25 3.85 4.55 4.60 
Legacy environmental impacts 5% 4.15 5.00 3.25 5.00 5.00 
Energy use  5% 4.86 4.84 4.82 4.84 4.85 
Emissions  5% 4.87 4.86 4.85 4.88 4.89 
Technical feasibility 20% 20.00 16.00 20.00 17.40 7.00 
Effects on commercial fisheries 6.7% 0.00 0.82 0.65 0.82 0.82 
Employment  6.7% 0.00 0.02 0.03 0.17 0.20 
Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% 20.00 19.93 19.91 19.50 19.39 

Total 100.2% 83.97 82.27 83.88 83.04 72.58 

Rank 1 4 2 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 18.41 19.95 19.91 19.89 19.83 

20% Environmental 18.88 18.94 16.77 19.27 19.33 

20% Technical 20.00 16.00 20.00 17.40 7.00 

20% Societal 6.67 7.44 7.29 6.99 7.02 

20% Economic 20.00 19.93 19.91 19.50 19.39 
Total 83.97 82.27 83.88 83.04 72.58 
Rank 1 4 2 3 5 
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Scenario 2: Weighted to Safety 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.33 13.28 13.29 13.10 12.99 

Safety risk to fishermen 13.3% 10.14 13.25 13.18 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.31 13.31 

Operational environmental impacts 3.8% 3.75 3.19 2.89 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.64 3.63 3.62 3.63 3.63 

Emissions  3.8% 3.66 3.64 3.64 3.66 3.66 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 5.0% 0.00 0.61 0.49 0.61 0.61 

Employment  5.0% 0.00 0.02 0.02 0.12 0.15 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 15.00 14.95 14.93 14.63 14.54 

Total 100.1% 85.96 86.60 87.77 87.11 79.19 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

40% Safety 36.80 39.87 39.80 39.74 39.63 

15% Environmental 14.16 14.21 12.58 14.45 14.50 

15% Technical 15.00 12.00 15.00 13.05 5.25 

15% Societal 5.00 5.58 5.46 5.24 5.27 

15% Economic 15.00 14.95 14.93 14.63 14.54 

Total 85.96 86.60 87.77 87.11 79.19 

Rank 4 3 1 2 5 
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Scenario 3: Weighted to Environmental 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.98 4.98 4.91 4.87 

Safety risk to fishermen 5.0% 3.80 4.97 4.94 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 10.0% 10.00 8.50 7.70 9.10 9.20 

Legacy environmental impacts 10.0% 8.30 10.00 6.50 10.00 10.00 

Energy use  10.0% 9.72 9.67 9.64 9.67 9.69 

Emissions  10.0% 9.75 9.71 9.70 9.76 9.77 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 5.0% 0.00 0.61 0.49 0.61 0.61 

Employment  5.0% 0.00 0.02 0.02 0.12 0.15 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 15.00 14.95 14.93 14.63 14.54 

Total 100.0% 86.57 85.37 83.86 86.36 78.59 

Rank 1 3 4 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.80 14.95 14.93 14.91 14.87 

40% Environmental 37.77 37.89 33.54 38.53 38.66 

15% Technical 15.00 12.00 15.00 13.05 5.25 

15% Societal 5.00 5.58 5.46 5.24 5.27 

15% Economic 15.00 14.95 14.93 14.63 14.54 

Total 86.57 85.37 83.86 86.36 78.59 

Rank 1 3 4 2 5 
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Scenario 4: Weighted to Technical 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.98 4.98 4.91 4.87 

Safety risk to fishermen 5.0% 3.80 4.97 4.94 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 3.8% 3.75 3.19 2.89 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.64 3.63 3.62 3.63 3.63 

Emissions  3.8% 3.66 3.64 3.64 3.66 3.66 

Technical feasibility 40.0% 40.00 32.00 40.00 34.80 14.00 

Effects on commercial fisheries 5.0% 0.00 0.61 0.49 0.61 0.61 

Employment  5.0% 0.00 0.02 0.02 0.12 0.15 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 15.00 14.95 14.93 14.63 14.54 

Total 100.2% 87.96 81.69 87.90 84.02 63.17 

Rank 1 4 2 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.80 14.95 14.93 14.91 14.87 

15% Environmental 14.16 14.21 12.58 14.45 14.50 

40% Technical 40.00 32.00 40.00 34.80 14.00 

15% Societal 5.00 5.58 5.46 5.24 5.27 

15% Economic 15.00 14.95 14.93 14.63 14.54 

Total 87.96 81.69 87.90 84.02 63.17 

Rank 1 4 2 3 5 
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Scenario 5: Weighted to Societal 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.98 4.98 4.91 4.87 

Safety risk to fishermen 5.0% 3.80 4.97 4.94 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 3.8% 3.75 3.19 2.89 3.41 3.45 

Legacy environmental impacts 3.8% 3.11 3.75 2.44 3.75 3.75 

Energy use  3.8% 3.64 3.63 3.62 3.63 3.63 

Emissions  3.8% 3.66 3.64 3.64 3.66 3.66 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 13.3% 0.00 1.63 1.31 1.63 1.63 

Employment  13.3% 0.00 0.05 0.06 0.33 0.41 

Impact on communities  13.3% 13.33 13.20 13.20 12.00 12.00 

Cost  15.0% 15.00 14.95 14.93 14.63 14.54 

Total 100.1% 71.30 70.99 72.00 71.00 63.19 

Rank 2 4 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.80 14.95 14.93 14.91 14.87 

15% Environmental 14.16 14.21 12.58 14.45 14.50 

15% Technical 15.00 12.00 15.00 13.05 5.25 

40% Societal 13.33 14.88 14.56 13.96 14.04 

15% Economic 15.00 14.95 14.93 14.63 14.54 

Total 71.30 70.99 72.00 71.00 63.19 

Rank 2 4 1 3 5 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.65 6.65 6.56 6.50 

Safety risk to fishermen 6.7% 5.08 6.63 6.59 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5.0% 5.00 4.25 3.85 4.55 4.60 

Legacy environmental impacts 5.0% 4.15 5.00 3.25 5.00 5.00 

Energy use  5.0% 4.86 4.84 4.82 4.84 4.85 

Emissions  5.0% 4.87 4.86 4.85 4.88 4.89 

Technical feasibility 20.0% 20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 6.7% 0.00 0.82 0.65 0.82 0.82 

Employment  6.7% 0.00 0.02 0.03 0.17 0.20 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% - - - - - 

Total 80.0% 63.97 62.34 63.97 63.54 53.19 

Rank 1 4 2 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 18.41 19.95 19.91 19.89 19.83 

20% Environmental 18.88 18.94 16.77 19.27 19.33 

20% Technical 20.00 16.00 20.00 17.40 7.00 

20% Societal 6.67 7.44 7.29 6.99 7.02 

20% Economic - - - - - 

Total 63.97 62.34 63.97 63.54 53.19 

Rank 1 4 2 3 5 

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 9 PL048/N0302 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.67 6.66 6.66 6.63 6.59 

Safety risk to fishermen 6.7% 5.55 5.33 6.62 6.57 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts 5% 4.95 4.85 4.45 4.10 4.65 4.70 

Legacy environmental impacts 5% 4.80 4.75 5.00 4.25 5.00 5.00 

Energy use  5% 4.96 4.97 4.96 4.95 4.95 4.94 

Emissions  5% 4.97 4.97 4.97 4.96 4.96 4.95 

Technical feasibility 20% 18.40 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.00 0.43 0.34 0.43 0.43 

Employment  6.7% 0.01 0.01 0.01 0.02 0.05 0.09 

Impact on communities  6.7% 6.60 6.60 6.60 6.60 6.47 6.47 

Cost  20% 19.98 19.98 19.96 19.95 19.85 19.72 

Total 100.2% 83.55 84.80 82.33 85.07 83.13 73.23 

Rank 3 2 5 1 4 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

20% Safety 18.88 18.67 19.95 19.90 19.97 19.93 

20% Environmental 19.68 19.54 19.38 18.26 19.57 19.59 

20% Technical 18.40 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.61 6.61 7.04 6.96 6.95 6.99 

20% Economic 19.98 19.98 19.96 19.95 19.85 19.72 

Total 83.55 84.80 82.33 85.07 83.13 73.23 

Rank 3 2 5 1 4 6 
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Scenario 2: Weighted to Safety 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.32 13.32 13.31 13.31 13.25 13.17 

Safety risk to fishermen 13.3% 11.08 10.66 13.23 13.13 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.33 13.33 13.33 

Operational environmental impacts 3.8% 3.71 3.64 3.34 3.08 3.49 3.53 

Legacy environmental impacts 3.8% 3.60 3.56 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.72 3.72 3.72 3.71 3.72 3.70 

Emissions  3.8% 3.73 3.73 3.72 3.72 3.72 3.71 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.00 0.32 0.26 0.32 0.32 

Employment  5.0% 0.01 0.00 0.01 0.01 0.04 0.07 

Impact on communities  5.0% 4.95 4.95 4.95 4.95 4.85 4.85 

Cost  15.0% 14.98 14.99 14.97 14.96 14.88 14.79 

Total 100.1% 86.23 86.91 86.66 88.64 87.28 79.80 

Rank 5 3 4 1 2 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

40% Safety 37.74 37.31 39.87 39.77 39.91 39.83 

15% Environmental 14.76 14.65 14.53 13.69 14.68 14.69 

15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 

15% Societal 4.96 4.95 5.28 5.22 5.21 5.24 

15% Economic 14.98 14.99 14.97 14.96 14.88 14.79 

Total 86.23 86.91 86.66 88.64 87.28 79.80 

Rank 5 3 4 1 2 6 
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Scenario 3: Weighted to Environmental 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 5.00 4.99 4.99 4.97 4.94 

Safety risk to fishermen 5.0% 4.16 4.00 4.96 4.92 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 10.0% 9.90 9.70 8.90 8.20 9.30 9.40 

Legacy environmental impacts 10.0% 9.60 9.50 10.00 8.50 10.00 10.00 

Energy use  10.0% 9.93 9.93 9.92 9.90 9.91 9.88 

Emissions  10.0% 9.94 9.94 9.93 9.92 9.93 9.90 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.00 0.32 0.26 0.32 0.32 

Employment  5.0% 0.01 0.00 0.01 0.01 0.04 0.07 

Impact on communities  5.0% 4.95 4.95 4.95 4.95 4.85 4.85 

Cost  15.0% 14.98 14.99 14.97 14.96 14.88 14.79 

Total 100.0% 87.26 88.01 85.96 86.61 86.80 79.40 

Rank 2 1 5 4 3 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 14.15 14.00 14.96 14.92 14.97 14.94 
40% Environmental 39.36 39.08 38.75 36.52 39.14 39.18 
15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 
15% Societal 4.96 4.95 5.28 5.22 5.21 5.24 

15% Economic 14.98 14.99 14.97 14.96 14.88 14.79 

Total 87.26 88.01 85.96 86.61 86.80 79.40 

Rank 2 1 5 4 3 6 
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Scenario 4: Weighted to Technical 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 5.00 4.99 4.99 4.97 4.94 

Safety risk to fishermen 5.0% 4.16 4.00 4.96 4.92 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.71 3.64 3.34 3.08 3.49 3.53 

Legacy environmental impacts 3.8% 3.60 3.56 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.72 3.72 3.72 3.71 3.72 3.70 

Emissions  3.8% 3.73 3.73 3.72 3.72 3.72 3.71 

Technical feasibility 40.0% 36.80 40.00 32.00 40.00 33.60 14.00 

Effects on commercial fisheries 5.0% 0.00 0.00 0.32 0.26 0.32 0.32 

Employment  5.0% 0.01 0.00 0.01 0.01 0.04 0.07 

Impact on communities  5.0% 4.95 4.95 4.95 4.95 4.85 4.85 

Cost  15.0% 14.98 14.99 14.97 14.96 14.88 14.79 

Total 100.2% 85.65 88.59 81.74 88.79 83.34 63.66 

Rank 3 2 5 1 4 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 14.15 14.00 14.96 14.92 14.97 14.94 

15% Environmental 14.76 14.65 14.53 13.69 14.68 14.69 

40% Technical 36.80 40.00 32.00 40.00 33.60 14.00 

15% Societal 4.96 4.95 5.28 5.22 5.21 5.24 

15% Economic 14.98 14.99 14.97 14.96 14.88 14.79 

Total 85.65 88.59 81.74 88.79 83.34 63.66 

Rank 3 2 5 1 4 6 
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Scenario 5: Weighted to Societal 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 5.00 4.99 4.99 4.97 4.94 

Safety risk to fishermen 5.0% 4.16 4.00 4.96 4.92 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.71 3.64 3.34 3.08 3.49 3.53 

Legacy environmental impacts 3.8% 3.60 3.56 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.72 3.72 3.72 3.71 3.72 3.70 

Emissions  3.8% 3.73 3.73 3.72 3.72 3.72 3.71 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 13.3% 0.00 0.00 0.85 0.68 0.85 0.85 

Employment  13.3% 0.02 0.01 0.02 0.04 0.10 0.18 

Impact on communities  13.3% 13.20 13.20 13.20 13.20 12.93 12.93 

Cost  15.0% 14.98 14.99 14.97 14.96 14.88 14.79 

Total 100.1% 70.91 71.84 70.54 72.49 71.02 63.64 

Rank 4 2 5 1 3 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 14.15 14.00 14.96 14.92 14.97 14.94 

15% Environmental 14.76 14.65 14.53 13.69 14.68 14.69 

15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 

40% Societal 13.21 13.21 14.07 13.92 13.89 13.97 

15% Economic 14.98 14.99 14.97 14.96 14.88 14.79 

Total 70.91 71.84 70.54 72.49 71.02 63.64 

Rank 4 2 5 1 3 6 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.67 6.66 6.66 6.63 6.59 

Safety risk to fishermen 6.7% 5.55 5.33 6.62 6.57 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts 5.0% 4.95 4.85 4.45 4.10 4.65 4.70 

Legacy environmental impacts 5.0% 4.80 4.75 5.00 4.25 5.00 5.00 

Energy use  5.0% 4.96 4.97 4.96 4.95 4.95 4.94 

Emissions  5.0% 4.97 4.97 4.97 4.96 4.96 4.95 

Technical feasibility 20.0% 18.40 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.00 0.43 0.34 0.43 0.43 

Employment  6.7% 0.01 0.01 0.01 0.02 0.05 0.09 

Impact on communities  6.7% 6.60 6.60 6.60 6.60 6.47 6.47 

Cost  20% - - - - - - 

Total 80.0% 63.58 64.82 62.37 65.12 63.29 53.51 

Rank 3 2 5 1 4 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

20% Safety 18.88 18.67 19.95 19.90 19.97 19.93 

20% Environmental 19.68 19.54 19.38 18.26 19.57 19.59 

20% Technical 18.40 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.61 6.61 7.04 6.96 6.95 6.99 

20% Economic - - - - - - 

Total 63.58 64.82 62.37 65.12 63.29 53.51 

Rank 3 2 5 1 4 6 

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 10 PL049/N0301 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.66 6.65 6.62 6.58 

Safety risk to fishermen 6.7% 4.56 4.54 6.51 6.35 6.67 6.67 
Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 6.67 6.67 
Operational environmental impacts 5% 4.95 4.85 4.40 4.00 4.60 4.65 
Legacy environmental impacts 5% 4.80 4.75 5.00 4.00 5.00 5.00 
Energy use  5% 4.95 4.96 4.95 4.93 4.94 4.93 
Emissions  5% 4.96 4.96 4.96 4.95 4.95 4.95 
Technical feasibility 20% 18.40 20.00 16.00 20.00 16.80 7.00 
Effects on commercial fisheries 6.7% 0.00 0.00 0.52 0.42 0.52 0.52 
Employment  6.7% 0.01 0.01 0.01 0.02 0.07 0.11 
Impact on communities  6.7% 6.60 6.60 6.60 6.60 6.47 6.47 

Cost  20% 19.97 19.97 19.96 19.93 19.80 19.67 

Total 100.2% 82.54 83.97 82.24 84.53 83.11 73.21 

Rank 4 2 5 1 3 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

20% Safety 17.90 17.87 19.84 19.68 19.96 19.92 

20% Environmental 19.66 19.52 19.31 17.88 19.50 19.53 

20% Technical 18.40 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.61 6.61 7.14 7.04 7.06 7.10 

20% Economic 19.97 19.97 19.96 19.93 19.80 19.67 
Total 82.54 83.97 82.24 84.53 83.11 73.21 
Rank 4 2 5 1 3 6 
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Scenario 2: Weighted to Safety 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.32 13.32 13.31 13.30 13.23 13.15 

Safety risk to fishermen 13.3% 9.12 9.06 13.01 12.70 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.33 13.33 13.33 

Operational environmental impacts 3.8% 3.71 3.64 3.30 3.00 3.45 3.49 

Legacy environmental impacts 3.8% 3.60 3.56 3.75 3.00 3.75 3.75 

Energy use  3.8% 3.71 3.72 3.71 3.70 3.71 3.70 

Emissions  3.8% 3.72 3.72 3.72 3.71 3.72 3.71 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.00 0.39 0.31 0.39 0.39 

Employment  5.0% 0.01 0.01 0.01 0.02 0.05 0.08 

Impact on communities  5.0% 4.95 4.95 4.95 4.95 4.85 4.85 

Cost  15.0% 14.97 14.98 14.97 14.95 14.85 14.75 

Total 100.1% 84.24 85.28 86.45 87.97 87.24 79.77 

Rank 5 4 3 1 2 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

40% Safety 35.76 35.71 39.65 39.33 39.88 39.81 

15% Environmental 14.75 14.64 14.48 13.41 14.62 14.64 

15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 

15% Societal 4.96 4.96 5.35 5.28 5.29 5.32 

15% Economic 14.97 14.98 14.97 14.95 14.85 14.75 

Total 84.24 85.28 86.45 87.97 87.24 79.77 

Rank 5 4 3 1 2 6 
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Scenario 3: Weighted to Environmental 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.99 4.99 4.96 4.93 

Safety risk to fishermen 5.0% 3.42 3.40 4.88 4.76 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 10.0% 9.90 9.70 8.80 8.00 9.20 9.30 

Legacy environmental impacts 10.0% 9.60 9.50 10.00 8.00 10.00 10.00 

Energy use  10.0% 9.90 9.91 9.90 9.87 9.88 9.86 

Emissions  10.0% 9.92 9.92 9.91 9.90 9.91 9.89 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.00 0.39 0.31 0.39 0.39 

Employment  5.0% 0.01 0.01 0.01 0.02 0.05 0.08 

Impact on communities  5.0% 4.95 4.95 4.95 4.95 4.85 4.85 

Cost  15.0% 14.97 14.98 14.97 14.95 14.85 14.75 

Total 100.0% 86.47 87.37 85.80 85.74 86.69 79.31 

Rank 3 1 4 5 2 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 13.42 13.39 14.87 14.75 14.96 14.93 

40% Environmental 39.32 39.04 38.61 35.76 38.99 39.05 

15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 

15% Societal 4.96 4.96 5.35 5.28 5.29 5.32 

15% Economic 14.97 14.98 14.97 14.95 14.85 14.75 

Total 86.47 87.37 85.80 85.74 86.69 79.31 

Rank 3 1 4 5 2 6 

 

  



 BRENT FIELD PIPELINES DECOMMISSIONING 
 TECHNICAL DOCUMENT 

 

Page | 412 

Scenario 4: Weighted to Technical 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.99 4.99 4.96 4.93 

Safety risk to fishermen 5.0% 3.42 3.40 4.88 4.76 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.71 3.64 3.30 3.00 3.45 3.49 

Legacy environmental impacts 3.8% 3.60 3.56 3.75 3.00 3.75 3.75 

Energy use  3.8% 3.71 3.72 3.71 3.70 3.71 3.70 

Emissions  3.8% 3.72 3.72 3.72 3.71 3.72 3.71 

Technical feasibility 40.0% 36.80 40.00 32.00 40.00 33.60 14.00 

Effects on commercial fisheries 5.0% 0.00 0.00 0.39 0.31 0.39 0.39 

Employment  5.0% 0.01 0.01 0.01 0.02 0.05 0.08 

Impact on communities  5.0% 4.95 4.95 4.95 4.95 4.85 4.85 

Cost  15.0% 14.97 14.98 14.97 14.95 14.85 14.75 

Total 100.2% 84.89 87.97 81.67 88.39 83.32 63.65 

Rank 3 2 5 1 4 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 13.42 13.39 14.87 14.75 14.96 14.93 

15% Environmental 14.75 14.64 14.48 13.41 14.62 14.64 

40% Technical 36.80 40.00 32.00 40.00 33.60 14.00 

15% Societal 4.96 4.96 5.35 5.28 5.29 5.32 

15% Economic 14.97 14.98 14.97 14.95 14.85 14.75 

Total 84.89 87.97 81.67 88.39 83.32 63.65 

Rank 3 2 5 1 4 6 
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Scenario 5: Weighted to Societal 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.99 4.99 4.96 4.93 

Safety risk to fishermen 5.0% 3.42 3.40 4.88 4.76 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.71 3.64 3.30 3.00 3.45 3.49 

Legacy environmental impacts 3.8% 3.60 3.56 3.75 3.00 3.75 3.75 

Energy use  3.8% 3.71 3.72 3.71 3.70 3.71 3.70 

Emissions  3.8% 3.72 3.72 3.72 3.71 3.72 3.71 

Technical feasibility 15.0% 13.80 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 13.3% 0.00 0.00 1.04 0.83 1.04 1.04 

Employment  13.3% 0.02 0.02 0.03 0.05 0.13 0.22 

Impact on communities  13.3% 13.20 13.20 13.20 13.20 12.93 12.93 

Cost  15.0% 14.97 14.98 14.97 14.95 14.85 14.75 

Total 100.1% 70.16 71.23 70.59 72.19 71.13 63.77 

Rank 5 2 4 1 3 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

15% Safety 13.42 13.39 14.87 14.75 14.96 14.93 

15% Environmental 14.75 14.64 14.48 13.41 14.62 14.64 

15% Technical 13.80 15.00 12.00 15.00 12.60 5.25 

40% Societal 13.22 13.22 14.27 14.07 14.10 14.19 

15% Economic 14.97 14.98 14.97 14.95 14.85 14.75 

Total 70.16 71.23 70.59 72.19 71.13 63.77 

Rank 5 2 4 1 3 6 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  2 3 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.66 6.65 6.62 6.58 

Safety risk to fishermen 6.7% 4.56 4.54 6.51 6.35 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.67 6.67 6.67 

Operational environmental impacts 5.0% 4.95 4.85 4.40 4.00 4.60 4.65 

Legacy environmental impacts 5.0% 4.80 4.75 5.00 4.00 5.00 5.00 

Energy use  5.0% 4.95 4.96 4.95 4.93 4.94 4.93 

Emissions  5.0% 4.96 4.96 4.96 4.95 4.95 4.95 

Technical feasibility 20.0% 18.40 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.00 0.52 0.42 0.52 0.52 

Employment  6.7% 0.01 0.01 0.01 0.02 0.07 0.11 

Impact on communities  6.7% 6.60 6.60 6.60 6.60 6.47 6.47 

Cost  20% - - - - - - 

Total 80.0% 62.57 64.00 62.29 64.60 63.31 53.55 

Rank 4 2 5 1 3 6 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 2 3 4 5 6 7 

20% Safety 17.90 17.87 19.84 19.68 19.96 19.92 

20% Environmental 19.66 19.52 19.31 17.88 19.50 19.53 

20% Technical 18.40 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.61 6.61 7.14 7.04 7.06 7.10 

20% Economic - - - - - - 

Total 62.57 64.00 62.29 64.60 63.31 53.55 

Rank 4 2 5 1 3 6 

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 11 PL050/N0401 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.65 6.66 6.59 6.54 

Safety risk to fishermen 6.7% 0.10 6.13 5.59 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5% 5.00 4.30 3.95 4.60 4.65 

Legacy environmental impacts 5% 4.65 5.00 4.25 5.00 5.00 

Energy use  5% 4.89 4.88 4.87 4.88 4.88 

Emissions  5% 4.90 4.89 4.89 4.91 4.91 

Technical feasibility 20% 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.71 0.57 0.71 0.71 

Employment  6.7% 0.01 0.02 0.02 0.12 0.15 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% 19.97 19.93 19.94 19.65 19.54 

Total 100.2% 79.53 81.78 84.01 82.60 72.73 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 13.43 19.45 18.92 19.93 19.88 

20% Environmental 19.45 19.07 17.96 19.39 19.44 

20% Technical 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.68 7.33 7.19 6.83 6.87 

20% Economic 19.97 19.93 19.94 19.65 19.54 

 Total 79.53 81.78 84.01 82.60 72.73 

 Rank 4 3 1 2 5 
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Scenario 2: Weighted to Safety 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.31 13.29 13.31 13.17 13.08 

Safety risk to fishermen 13.3% 0.20 12.25 11.17 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.32 13.32 

Operational environmental impacts 3.8% 3.75 3.23 2.96 3.45 3.49 

Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.67 3.66 3.65 3.66 3.66 

Emissions  3.8% 3.68 3.67 3.67 3.68 3.68 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.53 0.43 0.53 0.53 

Employment  5.0% 0.01 0.02 0.01 0.09 0.11 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.98 14.95 14.96 14.74 14.66 

Total 100.1% 76.41 85.61 86.62 86.82 79.36 

Rank 5 3 2 1 4 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

40% Safety 26.84 38.87 37.80 39.82 39.72 

15% Environmental 14.58 14.30 13.47 14.55 14.58 

15% Technical 15.00 12.00 15.00 12.60 5.25 

15% Societal 5.01 5.50 5.39 5.12 5.15 

15% Economic 14.98 14.95 14.96 14.74 14.66 

Total 76.41 85.61 86.62 86.82 79.36 

Rank 5 3 2 1 4 
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Scenario 3: Weighted to Environmental 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.98 4.99 4.94 4.91 

Safety risk to fishermen 5.0% 0.08 4.59 4.19 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 10.0% 10.00 8.60 7.90 9.20 9.30 

Legacy environmental impacts 10.0% 9.30 10.00 8.50 10.00 10.00 

Energy use  10.0% 9.78 9.75 9.74 9.76 9.76 

Emissions  10.0% 9.81 9.78 9.78 9.83 9.82 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.53 0.43 0.53 0.53 

Employment  5.0% 0.01 0.02 0.01 0.09 0.11 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.98 14.95 14.96 14.74 14.66 

Total 100.0% 83.95 85.16 85.45 86.18 78.84 

Rank 4 3 2 1 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 10.07 14.58 14.18 14.94 14.90 

40% Environmental 38.89 38.13 35.92 38.79 38.89 

15% Technical 15.00 12.00 15.00 12.60 5.25 

15% Societal 5.01 5.50 5.39 5.12 5.15 

15% Economic 14.98 14.95 14.96 14.74 14.66 

Total 83.95 85.16 85.45 86.18 78.84 

Rank 4 3 2 1 5 
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Scenario 4: Weighted to Technical 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.98 4.99 4.94 4.91 

Safety risk to fishermen 5.0% 0.08 4.59 4.19 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.75 3.23 2.96 3.45 3.49 

Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.67 3.66 3.65 3.66 3.66 

Emissions  3.8% 3.68 3.67 3.67 3.68 3.68 

Technical feasibility 40.0% 40.00 32.00 40.00 33.60 14.00 

Effects on commercial fisheries 5.0% 0.00 0.53 0.43 0.53 0.53 

Employment  5.0% 0.01 0.02 0.01 0.09 0.11 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.98 14.95 14.96 14.74 14.66 

Total 100.2% 84.64 81.33 88.00 82.94 63.29 

Rank 2 4 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 10.07 14.58 14.18 14.94 14.90 

15% Environmental 14.58 14.30 13.47 14.55 14.58 

40% Technical 40.00 32.00 40.00 33.60 14.00 

15% Societal 5.01 5.50 5.39 5.12 5.15 

15% Economic 14.98 14.95 14.96 14.74 14.66 

Total 84.64 81.33 88.00 82.94 63.29 

Rank 2 4 1 3 5 
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Scenario 5: Weighted to Societal 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.98 4.99 4.94 4.91 

Safety risk to fishermen 5.0% 0.08 4.59 4.19 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.75 3.23 2.96 3.45 3.49 

Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.67 3.66 3.65 3.66 3.66 

Emissions  3.8% 3.68 3.67 3.67 3.68 3.68 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 13.3% 0.00 1.42 1.13 1.42 1.42 

Employment  13.3% 0.02 0.04 0.04 0.23 0.31 

Impact on communities  13.3% 13.33 13.20 13.20 12.00 12.00 

Cost  15.0% 14.98 14.95 14.96 14.74 14.66 

Total 100.1% 67.98 70.49 71.98 70.47 63.11 

Rank 4 2 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 10.07 14.58 14.18 14.94 14.90 

15% Environmental 14.58 14.30 13.47 14.55 14.58 

15% Technical 15.00 12.00 15.00 12.60 5.25 

40% Societal 13.35 14.66 14.37 13.65 13.72 

15% Economic 14.98 14.95 14.96 14.74 14.66 

Total 67.98 70.49 71.98 70.47 63.11 

Rank 4 2 1 3 5 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.65 6.66 6.59 6.54 

Safety risk to fishermen 6.7% 0.10 6.13 5.59 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5.0% 5.00 4.30 3.95 4.60 4.65 

Legacy environmental impacts 5.0% 4.65 5.00 4.25 5.00 5.00 

Energy use  5.0% 4.89 4.88 4.87 4.88 4.88 

Emissions  5.0% 4.90 4.89 4.89 4.91 4.91 

Technical feasibility 20.0% 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.71 0.57 0.71 0.71 

Employment  6.7% 0.01 0.02 0.02 0.12 0.15 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% - - - - - 

Total 80.0% 59.56 61.85 64.07 62.95 53.18 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 13.43 19.45 18.92 19.93 19.88 

20% Environmental 19.45 19.07 17.96 19.39 19.44 

20% Technical 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.68 7.33 7.19 6.83 6.87 

20% Economic - - - - - 

 Total 59.56 61.85 64.07 62.95 53.18 

 Rank 4 3 1 2 5 

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 12 PL051/N0402 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.65 6.66 6.59 6.54 

Safety risk to fishermen 6.7% 4.66 6.59 6.52 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5% 5.00 4.35 4.00 4.60 4.65 

Legacy environmental impacts 5% 4.65 5.00 4.25 5.00 5.00 

Energy use  5% 4.89 4.87 4.87 4.87 4.87 

Emissions  5% 4.90 4.88 4.88 4.91 4.91 

Technical feasibility 20% 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.48 0.39 0.48 0.48 

Employment  6.7% 0.00 0.02 0.02 0.12 0.16 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% 20.00 19.94 19.94 19.64 19.52 

Total 100.2% 84.11 82.06 84.80 82.35 72.47 

Rank 2 4 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 18.00 19.91 19.85 19.92 19.87 

20% Environmental 19.44 19.10 18.00 19.38 19.43 

20% Technical 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.67 7.11 7.01 6.61 6.64 

20% Economic 20.00 19.94 19.94 19.64 19.52 

Total 84.11 82.06 84.80 82.35 72.47 

Rank 2 4 1 3 5 
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Scenario 2: Weighted to Safety 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.33 13.29 13.31 13.17 13.07 

Safety risk to fishermen 13.3% 9.31 13.18 13.03 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.32 13.32 

Operational environmental impacts 3.8% 3.75 3.26 3.00 3.45 3.49 

Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.67 3.65 3.65 3.66 3.66 

Emissions  3.8% 3.67 3.66 3.66 3.68 3.68 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.36 0.29 0.36 0.36 

Employment  5.0% 0.00 0.02 0.01 0.09 0.12 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 15.00 14.95 14.96 14.73 14.64 

Total 100.1% 85.55 86.41 88.38 86.64 79.16 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

40% Safety 35.97 39.80 39.66 39.82 39.71 

15% Environmental 14.58 14.33 13.50 14.54 14.57 

15% Technical 15.00 12.00 15.00 12.60 5.25 

15% Societal 5.00 5.33 5.25 4.95 4.98 

15% Economic 15.00 14.95 14.96 14.73 14.64 

Total 85.55 86.41 88.38 86.64 79.16 

Rank 4 3 1 2 5 
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Scenario 3: Weighted to Environmental 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.99 4.99 4.94 4.90 

Safety risk to fishermen 5.0% 3.49 4.94 4.89 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 10.0% 10.00 8.70 8.00 9.20 9.30 

Legacy environmental impacts 10.0% 9.30 10.00 8.50 10.00 10.00 

Energy use  10.0% 9.78 9.74 9.73 9.75 9.75 

Emissions  10.0% 9.80 9.77 9.77 9.82 9.81 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 5.0% 0.00 0.36 0.29 0.36 0.36 

Employment  5.0% 0.00 0.02 0.01 0.09 0.12 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 15.00 14.95 14.96 14.73 14.64 

Total 100.0% 87.37 85.42 86.09 85.98 78.63 

Rank 1 4 2 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.49 14.93 14.88 14.94 14.90 

40% Environmental 38.88 38.21 36.00 38.76 38.86 

15% Technical 15.00 12.00 15.00 12.60 5.25 

15% Societal 5.00 5.33 5.25 4.95 4.98 

15% Economic 15.00 14.95 14.96 14.73 14.64 

Total 87.37 85.42 86.09 85.98 78.63 

Rank 1 4 2 3 5 
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Scenario 4: Weighted to Technical 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.99 4.99 4.94 4.90 

Safety risk to fishermen 5.0% 3.49 4.94 4.89 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 3.8% 3.75 3.26 3.00 3.45 3.49 

Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.67 3.65 3.65 3.66 3.66 

Emissions  3.8% 3.67 3.66 3.66 3.68 3.68 

Technical feasibility 40.0% 40.00 32.00 40.00 33.60 14.00 

Effects on commercial fisheries 5.0% 0.00 0.36 0.29 0.36 0.36 

Employment  5.0% 0.00 0.02 0.01 0.09 0.12 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 15.00 14.95 14.96 14.73 14.64 

Total 100.2% 88.07 81.54 88.59 82.75 63.09 

Rank 2 4 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.49 14.93 14.88 14.94 14.90 

15% Environmental 14.58 14.33 13.50 14.54 14.57 

40% Technical 40.00 32.00 40.00 33.60 14.00 

15% Societal 5.00 5.33 5.25 4.95 4.98 

15% Economic 15.00 14.95 14.96 14.73 14.64 

Total 88.07 81.54 88.59 82.75 63.09 

Rank 2 4 1 3 5 

 

  



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 425 

Scenario 5: Weighted to Societal 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 5.00 4.99 4.99 4.94 4.90 

Safety risk to fishermen 5.0% 3.49 4.94 4.89 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 3.8% 3.75 3.26 3.00 3.45 3.49 

Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.67 3.65 3.65 3.66 3.66 

Emissions  3.8% 3.67 3.66 3.66 3.68 3.68 

Technical feasibility 15.0% 15.00 12.00 15.00 12.60 5.25 

Effects on commercial fisheries 13.3% 0.00 0.97 0.77 0.97 0.97 

Employment  13.3% 0.00 0.04 0.04 0.24 0.32 

Impact on communities  13.3% 13.33 13.20 13.20 12.00 12.00 

Cost  15.0% 15.00 14.95 14.96 14.73 14.64 

Total 100.1% 71.40 70.41 72.34 70.00 62.64 

Rank 2 3 1 4 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 13.49 14.93 14.88 14.94 14.90 

15% Environmental 14.58 14.33 13.50 14.54 14.57 

15% Technical 15.00 12.00 15.00 12.60 5.25 

40% Societal 13.33 14.20 14.01 13.20 13.28 

15% Economic 15.00 14.95 14.96 14.73 14.64 

Total 71.40 70.41 72.34 70.00 62.64 

Rank 2 3 1 4 5 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.67 6.65 6.66 6.59 6.54 

Safety risk to fishermen 6.7% 4.66 6.59 6.52 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5.0% 5.00 4.35 4.00 4.60 4.65 

Legacy environmental impacts 5.0% 4.65 5.00 4.25 5.00 5.00 

Energy use  5.0% 4.89 4.87 4.87 4.87 4.87 

Emissions  5.0% 4.90 4.88 4.88 4.91 4.91 

Technical feasibility 20.0% 20.00 16.00 20.00 16.80 7.00 

Effects on commercial fisheries 6.7% 0.00 0.48 0.39 0.48 0.48 

Employment  6.7% 0.00 0.02 0.02 0.12 0.16 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% - - - - - 

Total 80.0% 64.11 62.12 64.85 62.71 52.95 

Rank 2 4 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 18.00 19.91 19.85 19.92 19.87 

20% Environmental 19.44 19.10 18.00 19.38 19.43 

20% Technical 20.00 16.00 20.00 16.80 7.00 

20% Societal 6.67 7.11 7.01 6.61 6.64 

20% Economic - - - - - 

Total 64.11 62.12 64.85 62.71 52.95 

Rank 2 4 1 3 5 

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 13 PL052/N0403 TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.65 6.63 6.64 6.59 6.54 

Safety risk to fishermen 6.7% 3.13 6.67 6.67 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5% 5.00 4.35 4.00 4.60 4.65 

Legacy environmental impacts 5% 4.65 5.00 4.25 5.00 5.00 

Energy use  5% 4.90 4.88 4.89 4.88 4.88 

Emissions  5% 4.90 4.89 4.90 4.91 4.91 

Technical feasibility 20% 20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 6.7% 0.00 1.17 0.93 1.17 1.17 

Employment  6.7% 0.02 0.04 0.02 0.12 0.15 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% 19.95 19.88 19.94 19.64 19.54 

Total 100.2% 82.54 82.77 85.50 83.64 73.17 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 16.45 19.97 19.98 19.92 19.87 

20% Environmental 19.45 19.11 18.03 19.39 19.43 

20% Technical 20.00 16.00 20.00 17.40 7.00 

20% Societal 6.69 7.81 7.56 7.29 7.32 

20% Economic 19.95 19.88 19.94 19.64 19.54 

Total 82.54 82.77 85.50 83.64 73.17 

Rank 4 3 1 2 5 
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Scenario 2: Weighted to Safety 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.29 13.26 13.27 13.16 13.07 

Safety risk to fishermen 13.3% 6.26 13.33 13.32 13.33 13.33 
Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 13.32 13.32 
Operational environmental impacts 3.8% 3.75 3.26 3.00 3.45 3.49 
Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 
Energy use  3.8% 3.67 3.66 3.66 3.66 3.66 
Emissions  3.8% 3.68 3.66 3.67 3.68 3.68 
Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 
Effects on commercial fisheries 5.0% 0.00 0.87 0.70 0.87 0.87 
Employment  5.0% 0.01 0.03 0.02 0.09 0.12 
Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.96 14.91 14.95 14.73 14.65 

Total 100.1% 82.45 87.01 89.06 87.59 79.69 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

40% Safety 32.88 39.91 39.92 39.81 39.72 

15% Environmental 14.58 14.33 13.52 14.54 14.58 

15% Technical 15.00 12.00 15.00 13.05 5.25 

15% Societal 5.01 5.85 5.66 5.46 5.49 

15% Economic 14.96 14.91 14.95 14.73 14.65 
Total 82.45 87.01 89.06 87.59 79.69 
Rank 4 3 1 2 5 
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Scenario 3: Weighted to Environmental 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.97 4.98 4.94 4.90 

Safety risk to fishermen 5.0% 2.35 5.00 5.00 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 10.0% 10.00 8.70 8.00 9.20 9.30 

Legacy environmental impacts 10.0% 9.30 10.00 8.50 10.00 10.00 

Energy use  10.0% 9.79 9.75 9.77 9.76 9.75 

Emissions  10.0% 9.80 9.77 9.79 9.82 9.81 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 5.0% 0.00 0.87 0.70 0.87 0.87 

Employment  5.0% 0.01 0.03 0.02 0.09 0.12 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.96 14.91 14.95 14.73 14.65 

Total 100.0% 86.20 85.96 86.65 86.95 79.16 

Rank 3 4 2 1 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 12.33 14.97 14.97 14.93 14.90 

40% Environmental 38.89 38.22 36.06 38.77 38.87 

15% Technical 15.00 12.00 15.00 13.05 5.25 

15% Societal 5.01 5.85 5.66 5.46 5.49 

15% Economic 14.96 14.91 14.95 14.73 14.65 

Total 86.20 85.96 86.65 86.95 79.16 

Rank 3 4 2 1 5 
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Scenario 4: Weighted to Technical 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.97 4.98 4.94 4.90 

Safety risk to fishermen 5.0% 2.35 5.00 5.00 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 3.8% 3.75 3.26 3.00 3.45 3.49 

Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.67 3.66 3.66 3.66 3.66 

Emissions  3.8% 3.68 3.66 3.67 3.68 3.68 

Technical feasibility 40.0% 40.00 32.00 40.00 34.80 14.00 

Effects on commercial fisheries 5.0% 0.00 0.87 0.70 0.87 0.87 

Employment  5.0% 0.01 0.03 0.02 0.09 0.12 

Impact on communities  5.0% 5.00 4.95 4.95 4.50 4.50 

Cost  15.0% 14.96 14.91 14.95 14.73 14.65 

Total 100.2% 86.90 82.07 89.12 84.47 63.61 

Rank 2 4 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 12.33 14.97 14.97 14.93 14.90 

15% Environmental 14.58 14.33 13.52 14.54 14.58 

40% Technical 40.00 32.00 40.00 34.80 14.00 

15% Societal 5.01 5.85 5.66 5.46 5.49 

15% Economic 14.96 14.91 14.95 14.73 14.65 

Total 86.90 82.07 89.12 84.47 63.61 

Rank 2 4 1 3 5 
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Scenario 5: Weighted to Societal 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.97 4.98 4.94 4.90 

Safety risk to fishermen 5.0% 2.35 5.00 5.00 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 4.99 4.99 

Operational environmental impacts 3.8% 3.75 3.26 3.00 3.45 3.49 

Legacy environmental impacts 3.8% 3.49 3.75 3.19 3.75 3.75 

Energy use  3.8% 3.67 3.66 3.66 3.66 3.66 

Emissions  3.8% 3.68 3.66 3.67 3.68 3.68 

Technical feasibility 15.0% 15.00 12.00 15.00 13.05 5.25 

Effects on commercial fisheries 13.3% 0.00 2.33 1.86 2.33 2.33 

Employment  13.3% 0.03 0.08 0.04 0.24 0.31 

Impact on communities  13.3% 13.33 13.20 13.20 12.00 12.00 

Cost  15.0% 14.96 14.91 14.95 14.73 14.65 

Total 100.1% 70.25 71.82 73.55 71.82 64.01 

Rank 4 2 1 3 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

15% Safety 12.33 14.97 14.97 14.93 14.90 

15% Environmental 14.58 14.33 13.52 14.54 14.58 

15% Technical 15.00 12.00 15.00 13.05 5.25 

40% Societal 13.36 15.60 15.10 14.57 14.64 

15% Economic 14.96 14.91 14.95 14.73 14.65 

Total 70.25 71.82 73.55 71.82 64.01 

Rank 4 2 1 3 5 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  1 4 5 6 7 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.65 6.63 6.64 6.59 6.54 

Safety risk to fishermen 6.7% 3.13 6.67 6.67 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 6.66 6.66 

Operational environmental impacts 5.0% 5.00 4.35 4.00 4.60 4.65 

Legacy environmental impacts 5.0% 4.65 5.00 4.25 5.00 5.00 

Energy use  5.0% 4.90 4.88 4.89 4.88 4.88 

Emissions  5.0% 4.90 4.89 4.90 4.91 4.91 

Technical feasibility 20.0% 20.00 16.00 20.00 17.40 7.00 

Effects on commercial fisheries 6.7% 0.00 1.17 0.93 1.17 1.17 

Employment  6.7% 0.02 0.04 0.02 0.12 0.15 

Impact on communities  6.7% 6.67 6.60 6.60 6.00 6.00 

Cost  20% - - - - - 

Total 80.0% 62.59 62.89 65.56 64.00 53.63 

Rank 4 3 1 2 5 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 1 4 5 6 7 

20% Safety 16.45 19.97 19.98 19.92 19.87 

20% Environmental 19.45 19.11 18.03 19.39 19.43 

20% Technical 20.00 16.00 20.00 17.40 7.00 

20% Societal 6.69 7.81 7.56 7.29 7.32 

20% Economic - - - - - 

Total 62.59 62.89 65.56 64.00 53.63 

Rank 4 3 1 2 5 

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. 

 

  



BRENT FIELD PIPELINES DECOMMISSIONING  
TECHNICAL DOCUMENT  

 

Page | 433 

APPENDIX 14 PL4730/N9903A TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.63 

Safety risk to fishermen 6.7% 6.67 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 

Operational environmental impacts 5% 4.60 4.20 4.70 

Legacy environmental impacts 5% 5.00 4.35 5.00 

Energy use  5% 4.95 4.95 4.95 

Emissions  5% 4.95 4.96 4.96 

Technical feasibility 20% 16.00 20.00 16.20 

Effects on commercial fisheries 6.7% 0.32 0.25 0.32 

Employment  6.7% 0.01 0.01 0.05 

Impact on communities  6.7% 6.67 6.67 6.47 

Cost  20% 19.96 19.97 19.84 

Total 100.2% 82.45 85.36 82.47 

Rank 3 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

20% Safety 20.00 20.00 19.97 

20% Environmental 19.50 18.46 19.61 

20% Technical 16.00 20.00 16.20 

20% Societal 7.00 6.93 6.84 

20% Economic 19.96 19.97 19.84 

Total 82.45 85.36 82.47 

Rank 3 1 2 
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Scenario 2: Weighted to Safety 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.30 13.32 13.26 

Safety risk to fishermen 13.3% 13.33 13.33 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.33 

Operational environmental impacts 3.8% 3.45 3.15 3.53 

Legacy environmental impacts 3.8% 3.75 3.26 3.75 

Energy use  3.8% 3.71 3.71 3.71 

Emissions  3.8% 3.72 3.72 3.72 

Technical feasibility 15.0% 12.00 15.00 12.15 

Effects on commercial fisheries 5.0% 0.24 0.19 0.24 

Employment  5.0% 0.01 0.01 0.04 

Impact on communities  5.0% 5.00 5.00 4.85 

Cost  15.0% 14.97 14.98 14.88 

Total 100.1% 86.80 88.99 86.78 

Rank 2 1 3 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

40% Safety 39.96 39.98 39.91 

15% Environmental 14.63 13.84 14.71 

15% Technical 12.00 15.00 12.15 

15% Societal 5.25 5.20 5.13 

15% Economic 14.97 14.98 14.88 

Total 86.80 88.99 86.78 

Rank 2 1 3 
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Scenario 3: Weighted to Environmental 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 5.00 4.97 

Safety risk to fishermen 5.0% 5.00 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 

Operational environmental impacts 10.0% 9.20 8.40 9.40 

Legacy environmental impacts 10.0% 10.00 8.70 10.00 

Energy use  10.0% 9.89 9.90 9.90 

Emissions  10.0% 9.91 9.92 9.93 

Technical feasibility 15.0% 12.00 15.00 12.15 

Effects on commercial fisheries 5.0% 0.24 0.19 0.24 

Employment  5.0% 0.01 0.01 0.04 

Impact on communities  5.0% 5.00 5.00 4.85 

Cost  15.0% 14.97 14.98 14.88 

Total 100.0% 86.21 87.08 86.36 

Rank 3 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

15% Safety 14.99 14.99 14.97 

40% Environmental 39.00 36.91 39.23 

15% Technical 12.00 15.00 12.15 

15% Societal 5.25 5.20 5.13 

15% Economic 14.97 14.98 14.88 

Total 86.21 87.08 86.36 

Rank 3 1 2 
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Scenario 4: Weighted to Technical 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 5.00 4.97 

Safety risk to fishermen 5.0% 5.00 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.45 3.15 3.53 

Legacy environmental impacts 3.8% 3.75 3.26 3.75 

Energy use  3.8% 3.71 3.71 3.71 

Emissions  3.8% 3.72 3.72 3.72 

Technical feasibility 40.0% 32.00 40.00 32.40 

Effects on commercial fisheries 5.0% 0.24 0.19 0.24 

Employment  5.0% 0.01 0.01 0.04 

Impact on communities  5.0% 5.00 5.00 4.85 

Cost  15.0% 14.97 14.98 14.88 

Total 100.2% 81.83 89.01 82.09 

Rank 3 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

15% Safety 14.99 14.99 14.97 

15% Environmental 14.63 13.84 14.71 

40% Technical 32.00 40.00 32.40 

15% Societal 5.25 5.20 5.13 

15% Economic 14.97 14.98 14.88 

Total 81.83 89.01 82.09 

Rank 3 1 2 
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Scenario 5: Weighted to Societal 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 5.00 4.97 

Safety risk to fishermen 5.0% 5.00 5.00 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.45 3.15 3.53 

Legacy environmental impacts 3.8% 3.75 3.26 3.75 

Energy use  3.8% 3.71 3.71 3.71 

Emissions  3.8% 3.72 3.72 3.72 

Technical feasibility 15.0% 12.00 15.00 12.15 

Effects on commercial fisheries 13.3% 0.63 0.50 0.63 

Employment  13.3% 0.03 0.02 0.10 

Impact on communities  13.3% 13.33 13.33 12.93 

Cost  15.0% 14.97 14.98 14.88 

Total 100.1% 70.57 72.67 70.38 

Rank 2 1 3 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

15% Safety 14.99 14.99 14.97 

15% Environmental 14.63 13.84 14.71 

15% Technical 12.00 15.00 12.15 

40% Societal 13.99 13.85 13.66 

15% Economic 14.97 14.98 14.88 

Total 70.57 72.67 70.38 

Rank 2 1 3 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.63 

Safety risk to fishermen 6.7% 6.67 6.67 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 

Operational environmental impacts 5.0% 4.60 4.20 4.70 

Legacy environmental impacts 5.0% 5.00 4.35 5.00 

Energy use  5.0% 4.95 4.95 4.95 

Emissions  5.0% 4.95 4.96 4.96 

Technical feasibility 20.0% 16.00 20.00 16.20 

Effects on commercial fisheries 6.7% 0.32 0.25 0.32 

Employment  6.7% 0.01 0.01 0.05 

Impact on communities  6.7% 6.66 6.66 6.63 

Cost  20% - - - 

Total 80.0% 62.50 65.39 62.62 

Rank 3 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

20% Safety 20.00 20.00 19.97 

20% Environmental 19.50 18.46 19.61 

20% Technical 16.00 20.00 16.20 

20% Societal 7.00 6.93 6.84 

20% Economic - - - 

Total 62.50 65.39 62.62 

Rank 3 1 2 

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 15 PL4730/N9903B TOTAL WEIGHTED SCORES UNDER EACH 
SUB-CRITERIA AND BEIS CRITERIA UNDER THE SET WEIGHTING SCENARIOS 

Scenario 1: BEIS 5 Main Criteria 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.61 

Safety risk to fishermen 6.7% 6.60 6.52 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 

Operational environmental impacts 5% 4.45 4.00 4.60 

Legacy environmental impacts 5% 5.00 3.95 5.00 

Energy use  5% 4.92 4.91 4.92 

Emissions  5% 4.93 4.93 4.94 

Technical feasibility 20% 16.00 20.00 16.20 

Effects on commercial fisheries 6.7% 0.54 0.43 0.54 

Employment  6.7% 0.01 0.01 0.09 

Impact on communities  6.7% 6.67 6.67 6.47 

Cost  20% 19.96 19.96 19.74 

Total 100.2% 82.40 84.72 82.44 

Rank 3 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

20% Safety 19.92 19.85 19.94 

20% Environmental 19.30 17.79 19.46 

20% Technical 16.00 20.00 16.20 

20% Societal 7.22 7.12 7.09 

20% Economic 19.96 19.96 19.74 

Total 82.40 84.72 82.44 

Rank 3 1 2 
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Scenario 2: Weighted to Safety 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 13.3% 13.30 13.31 13.21 

Safety risk to fishermen 13.3% 13.18 13.03 13.33 

Safety risk to onshore project personnel 13.3% 13.33 13.33 13.32 

Operational environmental impacts 3.8% 3.34 3.00 3.45 

Legacy environmental impacts 3.8% 3.75 2.96 3.75 

Energy use  3.8% 3.69 3.68 3.69 

Emissions  3.8% 3.70 3.70 3.70 

Technical feasibility 15.0% 12.00 15.00 12.15 

Effects on commercial fisheries 5.0% 0.40 0.32 0.40 

Employment  5.0% 0.01 0.01 0.06 

Impact on communities  5.0% 5.00 5.00 4.85 

Cost  15.0% 14.97 14.97 14.81 

Total 100.1% 86.67 88.32 86.73 

Rank 3 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

40% Safety 39.81 39.68 39.86 

15% Environmental 14.47 13.34 14.59 

15% Technical 12.00 15.00 12.15 

15% Societal 5.42 5.33 5.32 

15% Economic 14.97 14.97 14.81 

Total 86.67 88.32 86.73 

Rank 3 1 2 
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Scenario 3: Weighted to Environmental 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.95 

Safety risk to fishermen 5.0% 4.94 4.89 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 

Operational environmental impacts 10.0% 8.90 8.00 9.20 

Legacy environmental impacts 10.0% 10.00 7.90 10.00 

Energy use  10.0% 9.84 9.83 9.84 

Emissions  10.0% 9.86 9.86 9.88 

Technical feasibility 15.0% 12.00 15.00 12.15 

Effects on commercial fisheries 5.0% 0.40 0.32 0.40 

Employment  5.0% 0.01 0.01 0.06 

Impact on communities  5.0% 5.00 5.00 4.85 

Cost  15.0% 14.97 14.97 14.81 

Total 100.0% 85.91 85.77 86.14 

Rank 2 3 1 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

15% Safety 14.93 14.88 14.95 

40% Environmental 38.60 35.58 38.91 

15% Technical 12.00 15.00 12.15 

15% Societal 5.42 5.33 5.32 

15% Economic 14.97 14.97 14.81 

Total 85.91 85.77 86.14 

Rank 2 3 1 
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Scenario 4: Weighted to Technical 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.95 

Safety risk to fishermen 5.0% 4.94 4.89 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.34 3.00 3.45 

Legacy environmental impacts 3.8% 3.75 2.96 3.75 

Energy use  3.8% 3.69 3.68 3.69 

Emissions  3.8% 3.70 3.70 3.70 

Technical feasibility 40.0% 32.00 40.00 32.40 

Effects on commercial fisheries 5.0% 0.40 0.32 0.40 

Employment  5.0% 0.01 0.01 0.06 

Impact on communities  5.0% 5.00 5.00 4.85 

Cost  15.0% 14.97 14.97 14.81 

Total 100.2% 81.79 88.53 82.07 

Rank 3 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

15% Safety 14.93 14.88 14.95 
15% Environmental 14.47 13.34 14.59 
40% Technical 32.00 40.00 32.40 
15% Societal 5.42 5.33 5.32 

15% Economic 14.97 14.97 14.81 

Total 81.79 88.53 82.07 

Rank 3 1 2 
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Scenario 5: Weighted to Societal 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 5.0% 4.99 4.99 4.95 

Safety risk to fishermen 5.0% 4.94 4.89 5.00 

Safety risk to onshore project personnel 5.0% 5.00 5.00 5.00 

Operational environmental impacts 3.8% 3.34 3.00 3.45 

Legacy environmental impacts 3.8% 3.75 2.96 3.75 

Energy use  3.8% 3.69 3.68 3.69 

Emissions  3.8% 3.70 3.70 3.70 

Technical feasibility 15.0% 12.00 15.00 12.15 

Effects on commercial fisheries 13.3% 1.08 0.86 1.08 

Employment  13.3% 0.03 0.03 0.17 

Impact on communities  13.3% 13.33 13.33 12.93 

Cost  15.0% 14.97 14.97 14.81 

Total 100.1% 70.81 72.41 70.68 

Rank 2 1 3 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

15% Safety 14.93 14.88 14.95 

15% Environmental 14.47 13.34 14.59 

15% Technical 12.00 15.00 12.15 

40% Societal 14.44 14.22 14.18 

15% Economic 14.97 14.97 14.81 

Total 70.81 72.41 70.68 

Rank 2 1 3 
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Scenario 6: BEIS 5 Main Criteria without Economic 

  Option 

  4 5 6 

 Weight Weighted Score across Sub-criteria 
Safety risk to offshore project personnel 6.7% 6.66 6.66 6.61 

Safety risk to fishermen 6.7% 6.60 6.52 6.67 

Safety risk to onshore project personnel 6.7% 6.67 6.67 6.67 

Operational environmental impacts 5.0% 4.45 4.00 4.60 

Legacy environmental impacts 5.0% 5.00 3.95 5.00 

Energy use  5.0% 4.92 4.91 4.92 

Emissions  5.0% 4.93 4.93 4.94 

Technical feasibility 20.0% 16.00 20.00 16.20 

Effects on commercial fisheries 6.7% 0.54 0.43 0.54 

Employment  6.7% 0.01 0.01 0.09 

Impact on communities  6.7% 6.67 6.67 6.47 

Cost  20%- - - - 

Total 80.0% 62.44 64.76 62.70 

Rank 3 1 2 

 

 

 

Total Weighted Score across BEIS Criteria 

 Option 

 4 5 6 

20% Safety 19.92 19.85 19.94 

20% Environmental 19.30 17.79 19.46 

20% Technical 16.00 20.00 16.20 

20% Societal 7.22 7.12 7.09 

20% Economic - - - 

Total 62.44 64.76 62.70 

Rank 3 1 2 

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 16 BRENT FACILITIES PRE-DECOMMISSIONING SUBSEA DIAGRAMS 

Index of Diagrams 

BDE-F-SUB-UA-4024-00001 Brent Alpha  

BDE-F-SUB-UA-4024-00002 Brent Bravo 

BDE-F-SUB-UA-4024-00003 Brent Charlie 

BDE-F-SUB-UA-4024-00004 Brent Delta 

BDE-F-SUB-UA-4024-00005 Brent Spar PLEM 

BDE-F-SUB-UA-4024-00006 Brent Flare  

BDE-F-SUB-UA-4024-00007 Brent 7 

BDE-F-SUB-UA-4024-00008 VASP 

BDE-F-SUB-UA-4024-00009 Statfjord drill centre 

BDE-F-SUB-UA-4024-00010 Brent South 

BDE-F-SUB-UA-4024-00014 Brent Charlie – Brent Delta 

BDE-F-SUB-UA-4024-00015 Brent Bravo – Brent Charlie 

BDE-F-SUB-UA-4024-00016 Brent Alpha – Brent Bravo 

BDE-F-SUB-UA-4024-00017 Brent South – Alpha 

BDE-F-SUB-UA-4024-00020 Brent Field Pre-decommissioning Field layout 
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APPENDIX 17 BRENT FACILITIES POST-DECOMMISSIONING SUBSEA DIAGRAMS 

Index of Diagrams 

BDE-F-SUB-UA-4024-00038 Brent Alpha 

BDE-F-SUB-UA-4024-00039 Brent Bravo 

BDE-F-SUB-UA-4024-00040 Brent Charlie 

BDE-F-SUB-UA-4024-00041 Brent Delta 

BDE-F-SUB-UA-4024-00042 Brent Spar PLEM 

BDE-F-SUB-UA-4024-00043 Brent Flare 

BDE-F-SUB-UA-4024-00044 Brent 7 

BDE-F-SUB-UA-4024-00045 VASP 

BDE-F-SUB-UA-4024-00046 Statfjord drill centre 

BDE-F-SUB-UA-4024-00047 Brent South 

BDE-F-SUB-UA-4024-00054 Brent Charlie – Brent Delta 

BDE-F-SUB-UA-4024-00055 Brent Bravo – Brent Charlie 

BDE-F-SUB-UA-4024-00056 Brent Alpha – Brent Bravo 

BDE-F-SUB-UA-4024-00057 Brent South – Brent Alpha 

BDE-F-SUB-UA-4024-00060 Brent Field Post-decommissioning layout 

 

 

 


