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1. EXECUTIVE SUMMARY  

Comparative Assessment (CA) of decommissioning options is a key consideration within the 
overall Decommissioning Programme submitted to the Department of Energy and Climate 
Change (DECC).  

The Stamford field, located in the UKCS, is tied back to the Markham Platform in the NLCS with 
a 7.4km 6” gas pipeline controlled with a 7.7km umbilical. In the UKCS and NLCS for the most 
part the pipeline and umbilical are either trenched and buried to a depth greater than 0.6m or 
rock dumped (refer Figure 8, Appendix B). Within the Stamford and Markham platform 500m 
safety zones the pipeline and umbilical are protected with grout bags and concrete mattresses. 
There is no indication that the burial status is likely to change. The pipeline is connected to the 
Markham platform via a flexible riser bolted to the pipeline. 

In the UKCS outside the Stamford 500m safety zone there are two short lengths of umbilical 
either side of the 60m rock dump shown in Figure 8 (Appendix B) that are buried to a depth 
slightly shallower than 0.6m but remain stable, so in these areas the umbilical will remain 
untouched. 

This document summarises the two most feasible options for the decommissioning of the 
Stamford subsea pipeline and umbilical: 

 Complete removal of the pipeline or umbilical and all related grout bags and mattresses 
 Partial removal, leaving the buried pipeline or umbilical in place and cutting back the short 

ends exposed from the rock dump 

Both options include removal of other, non-ferrous features such as mattresses and grout bags 
in accordance with mandatory requirements. 

The options were assessed using the DECC Decommissioning Guidance Notes and Centrica 
comparative assessment guidelines. During the assessment process, evaluations were made 
principally on a qualitative basis using Centrica's established corporate risk assessment tables 
but also combined with deterministic values from the cost and energy usage estimates which 
were normalised to provide a consistent measure against all CA evaluation criteria of: 

 Safety 
 Environmental 
 Technical 
 Societal 
 Cost 

The results of the assessment showed both options to be acceptable for the pipeline and 
umbilical, therefore, in alignment with the DECC guidance cost has been used as a 
differentiator. A potential cost saving of £1MM to £3MM has been identified in favour of the 
partial removal option. 

Therefore, based upon Comparative Assessment the recommendation for decommissioning the 
Stamford pipeline and umbilical is partial removal. That is, to remove the pipeline and umbilical 
ends near the Stamford well in the UK sector and remove any unprotected pipeline and 
umbilical ends from inside the Markham 500m zone, leaving a small section of umbilical near 
the Markham platform where it is protected by concrete mattresses.  The flexible riser will be left 
for a potential re-use opportunity and decommissioning with the Markham facilities. 
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TERMS AND ABBREVIATIONS 

ACRONYM DESCRIPTION 

ALARP As Low As Reasonably Practicable 

Broadly Acceptable Risk are broadly acceptable but controls shall be subject to continuous improvement 
through the implementation of the HSEQMS and in light of changes such as 
technology improvements 

CA Comparative Assessment 

Centrica Centrica North Sea Gas Limited 

CO2 Carbon Dioxide 

Markham Platform Markham Compression Tower Platform and J6A Platform 

DECC Department of Energy and Climate Change 

DP Dynamic Positioning 

GJ Giga-Joules 

HAZID Hazard Identification Workshop 

HSE Health, Safety and Environment 

Intolerable Impacts are intolerable.  Controls and measures to reduce impact to as low as 
reasonably practicable (at lease to Medium) require identification, documentation, 
implementation and approval.   

IOP Institute of Petroleum 

km Kilometres 

MEA Ministry of Economic Affairs (NL) 

MM Million 

NL Netherlands 

OGP Oil & Gas Producers 

SSM State Supervision of Mines (NL; English translation of SodM) 

SUTU Subsea Umbilical Termination Unit 

Tolerable Risks are tolerable and managed to ALARP.  Controls and measures to reduce risks 
to ALARP require identification, documentation and approval by the responsible 
leader.  

TUTU Topsides Umbilical Termination Unit 

UK United Kingdom 

UKCS United Kingdom Continental Shelf 

WHPS Wellhead Protection Structure 
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2. INTRODUCTION 

2.1 Overview 

The Stamford field is wholly owned by Centrica and lies in the UK sector (block 49/10c of the 
southern North Sea). The field was discovered in 1990 by Total Oil Marine, but was developed 
by Venture Production in 2008 and ownership moved to Centrica North Sea Gas Limited in 
2009 following the Venture acquisition. 

The field was developed by tying back a single Stamford appraisal/development well to the 
Markham Platform located in the Dutch sector 7.5km from the Stamford well. Production from 
Stamford has been intermittent since the latter part of 2010 with production ceasing in mid-
2012. A cessation of production justification was submitted on 20 August 2014 and accepted by 
DECC by letter dated 10 September 2014. 

The Stamford pipeline and umbilical crosses the median line into the Dutch sector. Therefore, 
Centrica is liaising with the Department of Energy and Climate Change (DECC) in the UK and 
the State Supervision of Mines (SSM) and the Ministry of Economic Affairs (MEA) in the 
Netherlands. 

Following public, stakeholder and regulatory consultation, the decommissioning programmes 
will be submitted in full compliance with DECC guidance notes [3]. The decommissioning 
programmes [2] explain the principles of the removal activities and are supported by an 
environmental impact assessment. The decommissioning programme for the pipeline and 
umbilical is supported by this comparative assessment. 

Stamford comprises: 

 Subsea installation – one wellhead protection structure (UK) 
 6” Gas Pipeline – 7.4km (5.1km UK, 2.3km NL)1 
 6” Flexible Riser – 0.2km (NL) 
 Umbilical – 7.7km (5.4km UK, 2.3km NL)1 
 Production Well 49/10c-7 – one (UK) 
 Tie-in pipe spools – 0.0392km (all UK) 
 Stabilisation features (including concrete mattresses and grout bags) 

DECC Guidelines state, in most cases, burial or trenching to a minimum depth of 0.6m above 
top of pipeline is necessary for pipelines decommissioned in situ. In the NL sector the minimum 
depth or burial required is 0.2m. 

For the most part both the pipeline and umbilical are either trenched and buried to a depth 
greater than 0.6m or rock dumped (refer Appendix B). In the UKCS outside of the Stamford 
500m safety zone the short lengths of umbilical either side of the 60m rock dump shown in 
Figure 8 are buried to a depth slightly shallower than 0.6m but remain stable; there is good 
correlation between the original burial profiles and more recent survey data. Within the 500m 
safety zones the pipe-spools and sections of pipeline and umbilical rest on the seabed and are 
protected with grout bags and concrete mattresses. In the UKCS these stabilisation features will 
be removed. In the NLCS they will be left to be decommissioned in future along with the 
Markham platform. 

2.2 Purpose 

The purpose of this document is to present a comparative assessment for the Stamford 
pipelines in support of the decommissioning programme. The document describes the 
decommissioning options considered, the method used in the comparative assessment and the 

                                                 

1 Lengths of pipeline in UK and NL sectors respectively 
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findings. 

Figure 1 shows the Stamford infrastructure and the battery limits. Figure 8 in Appendix B shows 
the locations of the rock dump. 

 

Figure 1: Stamford installation & pipelines prior to decommissioning 

3. DECOMMISSIONING OPTIONS 

The options considered for decommissioning the 6” gas pipeline in this CA are: 

 Re-use in situ – This option not taken forward  

Options for re-use in situ of the complete facilities have been exhausted and therefore this 
option is excluded. However, a potential re-use option has been identified for the flexible 
riser. 

 Decommission in situ – This option not taken forward 

Pipelines being decommissioned in situ will be made safe prior to decommissioning and this 
will include dealing with all elements considered to present an unacceptable risk to other 
users of the sea. For the purposes of this comparative assessment this option is the same 
as partial removal. Some of the protective material in the Markham 500m zone will be 
reused or left in place to protect sections of pipelines remaining to be decommissioned 
when Markham facilities are decommissioned. Otherwise, the intention is that all concrete 
mattresses and grout bags be fully recovered. 

 Partial removal – This option taken forward and analysed in more detail 

Partial removal of the pipeline, leaving the bulk of the pipeline in situ but with full removal of 
pipe spools being used to connect the pipeline to the Xmas tree, with sections of pipe 
insufficiently buried either being removed or trenched to an acceptable depth of burial. 

 Complete removal – This option taken forward and analysed in more detail 

Complete removal of the pipeline involves complete recovery of the pipeline including pipe 
spools used to connect the pipeline to the Xmas tree as well as a flexible riser at Markham 
platform. 

The options considered for decommissioning the umbilical in this CA are: 

 Partial removal 

Decommissioning the majority of the umbilical in situ but removing any section found to 
present an unacceptable risk to other users of the sea. 
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 Complete removal 

Remove all except the section left protected in the Markham 500m zone for 
decommissioning when the Markham facilities are decommissioned. 

These decommissioning options are shown pictorially in Figure 2 and Figure 3. It should be 
noted that the figures show both the pipeline and the umbilical however the decommissioning 
options are independent of each other, i.e. it is possible to recommend removal of the pipeline 
or the umbilical while leaving the other in situ. 
 

 

Figure 2: Stamford pipeline decommissioning - complete removal 

 

 

 

Figure 3: Stamford pipeline decommissioning – partial removal 
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Further details of the decommissioning options are shown in Table 1. The majority of the 
decommissioning activities will be carried out using a DSV, except removal of the buried 
pipeline which would be executed by reel lay vessel. 

Item 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Buried Pipeline (UK & NL) Remove Leave in place 

Exposed pipeline ends in Stamford 500m zone 
(approx. 12 metres total UK) 

Remove Cut and remove 

Exposed pipeline ends in Markham 500m zone Remove Cut and remove 

Tie-In Spools @ Stamford (39.2m, UK) Remove Remove 

Flexible riser, 200m long in Markham 500m 
zone 

Leave in situ with 
Markham for possible 
reuse for 
decommissioning in future 

Leave in situ with Markham 
for possible reuse for 
decommissioning in future 

Umbilical Remove except for 
protected length inside 
Markham 500m zone for 
decommissioning with the 
Markham facilities 

Remove poorly buried 
sections, decommission 
acceptably buried sections in 
situ 

Table 1: Decommissioning options - detail 

3.1 Decommissioning options – Methods for removal 

Table 2 and Table 3 summarise the methods that would be used for each decommissioning 
option. Cutting the pipeline into sections on the seabed and lifting them to deck (i.e. ‘cut and lift’) 
was considered to be a worse option for all criteria as it would need to be cut into c.12m lengths, 
and so was not assessed. 

Item 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Buried Pipeline Remove. Use pipe reel lay construction 
vessel to pull pipeline out through covered 
trench and onto reel using “reverse lay” 
technique. Return pipe to shore for cutting 
into transportable lengths and processing 

Leave in place. No work 

Exposed Pipeline 
Ends 

Remove. Recover with reel lay vessel as 
part of reverse lay process 

Cut and Remove. Use divers from DSV to 
unbolt flexible riser from buried pipeline and 
set up cutting tools inside pipeline. Cut 
back pipeline to point underneath rock 
dump where not exposed from burial. This 
may also involve local water jetting. 

Tie-In Spools ( 
UKCS only) 

Remove. Divers disconnect flanges and 
rig spools for lifting to Dive Support 
Vessel 

Remove. As “Complete Removal” 

Table 2: Details of methods for Pipeline decommissioning options 

  



 

Stamford Decommissioning Comparative Assessment Page 11 

Item 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Umbilical  Remove. Pull umbilical out through 
covered trench and onto a reel mounted 
on a vessel, probably the Diver Support 
Vessel.  Return umbilical to shore for 
cutting into transportable lengths / weights 
and processing 

Remove poorly buried or potentially 
unstable sections and leave acceptably 
buried sections in situ. 

Locate poorly buried sections, expose 
end extremities by local water jetting, cut, 
and connect to winch for recovering to 
deck of vessel. Approximately 100 metres 
recovered. 

Umbilical End at 
the Markham 
Platform 

Remove. Disconnect from TUTU on 
topsides, connect rigging to subsea end 
and pull section out from bottom of J tube 
to deck of DSV using winch. 

Remove. As “Complete removal” 

SUTU and 
Umbilical End at 
well 

Remove with umbilical: SUTU is part of 
umbilical and will be recovered by DSV 

Remove with umbilical end section 

As “Complete Removal” 

Table 3: Details of methods for Umbilical decommissioning options 

4. COMPARATIVE ASSESSMENT 

4.1 Method 

The majority of the comparative assessment is assessed qualitatively at a level sufficient to 
differentiate between the options. However, in some cases, such as cost, it is necessary to 
examine the differences in more detail to provide clarity. The comparative assessment 
considers the following generic evaluation criteria and specific sub-criteria: 

 Safety: 
 Safety risk to offshore project personnel 
 Safety risk to other users of the sea 
 Safety risk to onshore project personnel 

 Environment: 
 Environmental impacts of operations 
 Legacy environmental impacts 
 Gaseous emissions (CO2) (quantitative) 
 Energy use (GJ) (quantitative) 

 Technical: 
 Risk of major project failure 

 Societal: 
 Effect on commercial activities 
 Employment 
 Communities or impact on amenities 

 Cost 

The options are compared in terms of absolute performance relative to existing benchmarks and 
relative performance of the options to each other, allowing an assessment of actual difference 
between options and significance of these differences. 

The options are also assessed against Business Risk Assessment Criteria to consider 
Centrica’s Business Principles and Corporate Responsibility commitments. 

Scoring is achieved using risk matrices, with high figures indicating high risk and less desirable 
outcomes. High costs also attract a high score. 
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The following paragraphs describe the philosophy and processes followed for the comparative 
assessment using generic, high level evaluation criteria. The results of the assessment are 
summarised in Section 4.8. 

4.2 Safety 

Definition: 

An assessment of the potential safety risk to people directly or indirectly involved in the 
programme of work offshore and onshore, or who may be exposed to risk as the work is carried 
out. Safety risk is assessed using three specific sub-criteria. 

Sub-criteria: 

1. The safety risks for project personnel who would be engaged in carrying out 
decommissioning activities offshore are presented in Table 4: 

Hazard Description Example sources of harm 

Personnel under water (Diving) Vessel loss of DP, hydrocarbon release 

Overhead Equipment (Lifting) 
Vessel-based lifts, uncertainty surrounding structural 
integrity of pipeline sections and lift points 

Reverse Reeling 
Pipeline parting or buckling, limited experience 
surrounding process for trenched and buried pipelines 

Boat collision hazard to other vessels and 
offshore structures 

Shipping lane traffic, product transport vessels, supply 
and maintenance barges and boats, drifting boats 

Environmental Conditions 
Poor weather that prohibits work and increases the 
number of man hours required offshore 

Hazardous substances 
Residual materials within pipelines such as methanol, 
chemicals from umbilical cores, wax deposits, 
hydrocarbons or NORMs 

Table 4: Description of offshore hazards 

2. The safety risks for project personnel who would be engaged in carrying out 
decommissioning activities onshore are presented in Table 5: 

Hazard Description Example sources of harm 

Hazardous substances 
Residual materials within pipelines such as methanol, 
chemicals from umbilical cores, wax deposits, 
hydrocarbons or NORMs 

Onshore Cutting Dismantling of structures, pipeline, umbilical  

Overhead Equipment (Lifting) 
Onshore lifts, uncertainty surrounding structural 
integrity of aged pipeline sections, mattresses and lift 
points 

Table 5: Description of onshore hazards 

3. The residual risk to fishermen and other marine users on successful completion of the 
option are presented in Table 6: 

Hazard Description Example sources of harm 

Snagging Risk Exposed pipeline or umbilical sections 

Table 6: Description of residual hazards 
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Assessment of sub-criterion: 

At a Hazard Identification workshop the different types of hazards relating to the 
decommissioning options were listed and then grouped into 16 categories. The list and 
categorisation of the hazards is given in the tables in Appendix A, together with their evaluation. 
The assessment was carried out in accordance with the Centrica Comparative Assessment 
Guidance [1]. 

As many of the hazards are common for both the complete removal and the partial removal 
options, only those hazards giving rise to differences between the options were assessed. 
Examples of this are: 

 Where a hazard exists for one option but not the other (e.g. risks relating to pipeline failure 
during reverse reel lay recovery) 

 Where the hazard exists for both options but is different in magnitude (e.g. risks relating to 
dropped objects if whole pipeline is recovered to shore (to be cut into transportable pieces) 

The groups of hazards identified in the HAZID workshop were categorised and grouped further 
according to the sub-criteria. 

The differences were then assessed against the Risk Matrix [1] to allow an understanding of the 
level of significance of the risk and the differences in risk between options. A consistent 
approach, discussed and agreed through consultation within a group of discipline technical 
specialists, was taken when scoring hazards. Hazards were scored on a credible / most 
probable basis, as opposed to a worst case scenario.  

The following steps were taken to assess each of the sub-criteria: 

1. Create a list of hazards for each sub criterion 

2. Rate each of the sub criteria for impact and probability  

3. Discount any hazards which are not differentiators between complete and partial removal 

4. Take the average score for each sub criterion and assign a colour based on the CEU 
matrices and a traffic light system2. 

The results of the safety assessment were initially expressed numerically using the risk matrix 
for each of the sub-criteria. The results were then rolled up into a single number to represent the 
overall significance of the difference in safety risk. 

The safety evaluation is given in Appendix A, Appendix A.1 and Appendix A.7. 

Pipeline Assessment  

Safety Risk to Offshore Project Personnel 

All hazards were assessed as broadly acceptable with the exception of the risk associated with 
the heavy object on or near the vessel during reverse reeling. This was assessed as tolerable 
for complete removal. The key differences between the options are as follows. 

 Risk to divers and personnel on vessel from hydrocarbon or hazardous substance releases 
was greater for complete removal than for partial removal. 

 Risk associated with the heavy object on or near the vessel during reverse reeling but 
eliminated for partial removal. 

 Increase risk to all activities due to adverse weather greater for complete removal than for 
partial removal. 

 Risks associated with legacy survey activities (risks associated with vessels being used) 
greater for partial removal than for complete removal. 

                                                 

2 Using a traffic light system, a risk associated with green is low and broadly acceptable; yellow the risk is medium 
and broadly requires attention and a risk identified as red in high and broadly intolerable. 



 

Stamford Decommissioning Comparative Assessment Page 14 

Safety Risk to Onshore Project Personnel  

Both hazards identified as differences between the two options were assessed as being 
tolerable for complete removal, and broadly acceptable for partial removal. The key differences 
between the options are: 

1. Risks associated with cutting of pipeline resulting in injury. 

2. Risks associated with lifting and handling pipeline sections. 

Residual Safety Risk to Fishermen and Other Marine Users 

All hazards were assessed as broadly acceptable with the key differences between the options 
being as follows: 

 Potential risk of snagging of fishing gear on pipeline for partial removal but eliminated for 
complete removal. 

 Potential risk of snagging of equipment during other offshore construction (wind) for partial 
removal but eliminated for complete removal. 

Summary  

Many of the hazards described above are common to both decommissioning options. Based on 
the differences, the partial removal option gives rise to lower risks to personnel for the following 
three reasons: 

 Less offshore work. 
 Less onshore handling. 
 Little experience of the decommissioning of trenched and buried pipelines in the North Sea 

by reverse reeling, resulting in an increase in perceived risk. 

By completely removing the pipeline, the risk of snagging is removed in perpetuity and therefore 
the complete removal option results in lower residual risks to mariners and other users of the 
sea. However, residual snagging hazards for the partial removal option are also low as a recent 
survey shows that the pipeline depth of cover is greater than 0.6m along the pipeline for the 
majority of the length (shown in Appendix B). Residual snagging risks associated with the partial 
removal option may not necessarily be present in perpetuity but surveys will need to be done in 
order to verify the risk of snagging will remain low for the foreseeable future. 

Table 7 summarises this assessment. The colour coding (green being best) indicates whether 
the risks are broadly acceptable or tolerable. It should be noted that these risks are for the 
differences between options only. 
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Individual hazard scores can be seen in Appendix A. 

Sub-Criterion 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Safety risk 
offshore project 
personnel 

More offshore work and more onshore 
handling than partial removal. Little 
experience in the North Sea of reverse 
reeling pipelines. Reverse reeling activity 
is assessed as tolerable. 

Less offshore work and more onshore 
handling than partial removal. 
Experience in the North Sea of removal 
of pipeline sections. 

Safety risk to 
mariners 

Lower risk as potential snag hazards 
completely removed. 

Degradation of remaining pipeline will 
occur over a long period of time within 
seabed sediment and not expected to 
represent a hazard to other users of the 
sea. Greater risk as potential snag 
hazards completely removed, although 
the pipeline is buried. 

Safety risk 
onshore project 
personnel 

More onshore cutting, lifting and handling. 
Less onshore cutting, lifting and 
handling. 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 7: Technical safety assessment for the Pipeline 

Umbilical Assessment 

Safety Risk to Offshore Project Personnel 

All hazards were assessed as broadly acceptable. However there were some key differences: 

 Risk to divers and personnel on vessel from hydrocarbon or hazardous substance releases 
was greater for complete removal than for partial removal. 

 There is a risk associated with the presence of a heavy object on or near the vessel during 
reverse reeling for the complete removal option but eliminated for the partial removal option. 

 The increase in risk to all activities due to adverse weather is greater for complete removal 
than for partial removal. 

 Risks associated with legacy survey activities (risks associated with vessels being used) are 
greater for partial removal than for complete removal. 

Safety Risk to Onshore Project Personnel 

The hazards identified as differences between the two options were assessed as broadly 
acceptable. The key differences between the options are: 

 Risks associated with onshore cutting of umbilical resulting in injury 
 Risks associated with onshore lifting and handling umbilical sections 

Residual Safety Risk to Fishermen and Other Marine Users 

The risk of snagging fishing gear was assessed as tolerable and the risk of snagging equipment 
during offshore construction was assessed as broadly acceptable. The key differences between 
the options are: 

 There is a risk of snagging fishing gear on the umbilical in future for partial removal but this 
is eliminated for complete removal 

 There is a potential risk of snagging equipment during other offshore construction (e.g. wind) 
for partial removal but it is eliminated for complete removal 

  



 

Stamford Decommissioning Comparative Assessment Page 16 

Summary 

As with the pipeline, many of the hazards associated with decommissioning the umbilical are 
common to both options. Due to the relative ease of removal of the umbilical compared to the 
pipeline, both options for the umbilical are considered to carry lower risk to offshore project 
personnel than the decommissioning of the pipeline. Although all sub criteria are assessed as 
green (broadly acceptable), the partial removal option gives rise to lower risks to personnel for 
the following key reasons: 

 The reverse reeling required to remove the umbilical carries more risk than leaving in situ 
 Partial removal represents the lower risk to onshore personnel due to less material being 

dealt with during cutting, lifting and handling 

However, complete removal gives rise to lower residual risks to mariners and other users of the 
sea because there is no potential snagging hazard in future. For the most part the umbilical is 
either trenched and buried to a depth greater than 0.6m or rock dumped (refer Figure 6 in 
Appendix B). In the UKCS outside of the Stamford 500m safety zone the short lengths of 
umbilical either side of the 60m rock dump shown in Figure 8 are buried to a depth slightly 
shallower than 0.6m but remain stable. Therefore after the partial removal of the umbilical the 
residual snagging risks will remain low. 

Table 8 summarises this assessment. The colour coding (green being best) indicates whether 
the risks are broadly acceptable or tolerable. It should be noted that these risks are for the 
differences between options only. 

Sub-Criterion 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Safety risk offshore 
project personnel 

More offshore work and more onshore 
handling than partial removal. Little 
experience in the North Sea of reverse 
reeling umbilicals. 

Less offshore work and more onshore 
handling than partial removal. 
Experience in the North Sea of 
removal of umbilical sections. 

Safety risk to 
mariners 

Lower risk as potential snag hazards 
completely removed. 

Degradation of the remaining umbilical 
will occur over a long period of time 
within seabed sediment and not 
expected to represent a hazard to 
other users of the sea. Greater risk as 
potential snag hazards completely 
removed, although the umbilical is 
buried. Overall assessed as broadly 
acceptable. However, although the 
snagging interaction with fishing gear 
is assessed as tolerable, it is mitigated 
with pipeline status surveys. 

Safety risk onshore 
project personnel 

More onshore cutting, lifting and 
handling. 

Less onshore cutting, lifting and 
handling. 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 8: Technical safety assessment for the Umbilical 

4.3 Environmental 

This CA uses four sub-criteria for the assessment of environmental impacts. These are 
described below. 

Definition: An assessment of the significance of the risks / impacts to the environmental 
receptors as a result of operations or the legacy. Environmental impact is assessed using four 
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specific sub-criteria. 

Sub-criteria: 

1. Environmental impacts of operations 

2. Legacy environmental impacts 

3. Gaseous emissions 

4. Energy use 

Assessment of sub-criteria: 

An environmental assessment workshop was held where the impacts of the decommissioning 
options were discussed. The findings from the workshop were summarised in an Environmental 
Management Worksheet and these were then assessed to form the input to the CA. 

Common risks were treated in the same way as the Safety Assessment, i.e. only those risks 
where there was a difference between decommissioning options were included in the overall 
score. 

Two of the evaluation sub-criteria (Gaseous emissions and Energy use) are quantitative (tonnes 
of emissions and GJ) while the others are qualitative and assessed according to the Centrica 
Environmental Impact Assessment matrix [1]. Although this gives two different types of 
measurement scale, these were harmonised into a single figure to represent overall 
environmental evaluation. To do this, gaseous emissions and the energy use figures are 
normalised against a value of 5, with the option requiring greater energy usage scoring 5; and 
the option with lesser energy usage scored proportionately less. There is little difference (when 
put into the context of emissions from the UKCS 20,671,000 tonnes CO2) between gaseous 
emissions (3,635 and 3,024 tonnes CO2) and energy use (37,519 and 40,759 GJ) for the two 
options. The numbers are not dissimilar, and the effect of the normalisation on the overall 
environmental scoring is trivial. This is discussed further in "Sensitivities", section 5. 

Sub-criterion: 

1. Environmental impacts of operations 

Definition: The severity of environmental risks associated with unplanned events or the impact 
to the marine and terrestrial environments from planned operational events. 

Sub-criterion: 

1. Legacy environmental impacts 

Definition: The severity of environmental risks associated with unplanned legacy events or the 
impact to the marine and terrestrial environments from planned legacy activities.  

Sub-criterion: 

1. Gaseous emissions (CO2) 

Definition: The total emissions of CO2 from the proposed offshore and onshore activities 
associated with the complete programme of work for each option.  This includes all the “direct” 
emissions from vessel use and the transportation, treatment, recycling and disposal of any 
recovered materials or waste. It also includes an estimate of the “indirect” emissions that would 
arise during the new manufacture of material that would theoretically be required to replace 
otherwise recyclable materials that were deliberately not recovered or recycled. 

Sub-criterion: 

1. Energy use 

Definition: The total predicted energy use required to complete the proposed offshore and 
onshore activities to complete the programme of work for each option. This includes all the 
“direct” energy use from vessel use and the transportation, treatment, recycling and disposal of 
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any recovered materials or waste. It also includes an estimate of the “indirect” energy that would 
theoretically be required for the new manufacture of material to replace otherwise recyclable 
materials that were deliberately not recovered or recycled. 

It should be noted that emissions to air and energy requirements are representations of the 
same input data, fuel use and energy for waste handling activities. 

Assessment 

The environmental assessment was developed by identifying the interactions with the 
environment for each of the activities for each of the options. The activities that were not 
differentiators were screened out. Those remaining activities with interactions with the 
environment were assessed for consequence and duration to determine the potential level of 
significance of the environmental impact. The interactions with the environment were grouped 
into the four CA sub-criteria. The scores were averaged to give a score for the sub-criteria. 

4.3.1 Pipeline 

The assessment of decommissioning the pipeline considered the key activities which resulted in 
differences in the level of impact to the environment.  These were: 

 Durations of vessels used in the field for the decommissioning activities and legacy surveys.  
The interactions with the environment (activity which has the potential to impact the 
environment) which differed between the options were: 
 liquid discharges from vessels 
 noise in water from vessels  

 Amount of cutting, lifting and disposal required. The interactions with the environment which 
differed between options were 
 liquid discharges to sea  
 noise in water  
 seabed disturbance 
 resource use – landfill space  

 Emissions to air 
 Energy requirements 

The duration vessels are required in the field for the partial removal option is estimated to be 
approximately 2/3 of the time for the complete removal, therefore this is reflected in the liquid 
discharges to sea, noise, emissions to air and energy requirements. Conversely the legacy 
survey requirements for partial removal are greater than for complete removal. 

The amount of cutting, lifting and disposal requirements are related to the length of pipeline to 
be recovered. Therefore the discharge to sea from the pipeline, noise in water from cutting, 
seabed disturbance from lifting and the use of landfill space is greater for complete removal 
than for partial removal. 

Estimated emissions to air and energy requirements showed that there is a difference between 
options. However, the gap between complete removal and partial removal narrows when 
indirect emissions and energy requirements such as would be used for replacement of 
unrecovered material - are taken into account. 

The significance of the impacts associated with the interactions with the environment was 
assessed using the Environmental Impact Matrix in the CA guidance document [1]. This was 
done to allow an understanding of the significance of the impacts and to aid in decision making 
where conflicts between assessment criteria and sub criteria arise. These are reflected in the 
traffic light colour coding. The results are presented in Table 10 with a more detailed breakdown 
available in Appendix A.2. All impacts were assessed as low significance with the exception of 
those in Table 9 which were assessed with medium significance. 
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Option Interaction with the environment / activity Discussion 

Complete removal – 
sub criteria 
environmental impacts 
of operations and 
gaseous emissions 
from vessel 

Liquid discharge to surface water from waste 
management activities 

All due to longer duration of the 
activities in the field pushing the 
significance up to medium 
significance rather than the 
consequence/ severity 

Noise in water from vessel use 

Disturbance of sediment from lifting of pipeline 

Table 9: Impacts of Medium significance for the Pipeline 

Aspect Sub-Criterion 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Environmental 

Environmental 
impacts of 
operations 

Although the impacts (discharges to 
sea and noise from vessels and 
cutting, disturbance to the seabed, 
disposal requirements) are 
localised, the duration of the 
activities is longer than for partial 
removal which puts the assessment 
into the medium region, where 
additional controls and mitigation 
measures are required. 

Assessed as broadly acceptable 
due to shorter duration of vessel 
use. 

Legacy 
environmental 
impacts 

Assessed as low environmental 
significance due to shorter duration 
of vessel use associated with fewer 
legacy survey requirements as 
completely removed. 

Greater environmental 
significance due to longer 
duration of vessel use 
associated with greater legacy 
survey requirements. 

Gaseous 
emissions 
(CO2) 

Greater environmental significance 
due to longer duration of vessel use 
(direct emissions). 

Lower environmental impact due 
to longer duration of vessel use 
(direct emissions). 

Energy use 
(GJ) 

Greater environmental impact due 
to longer duration of vessel use 
(direct emissions). 

Lower environmental impact due 
to longer duration of vessel use 
(direct emissions). 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 10: Environmental assessment for the Pipeline 

4.3.2 Umbilical 

As with pipelines, the assessment for the umbilical decommissioning options identified the 
activities and the interactions with the environment that had a different level of impact on the 
environment for each option. These were: 

 Duration of vessel use (during decommissioning and legacy surveys) 
 Liquid discharges to sea 
 Noise in water 

 Amount of cutting, lifting and disposal requirements 
 Liquid discharges to surface water 
 Noise in air 
 Disturbance of the sediment  
 Use of space in landfills 

 Emissions to air 
 Energy requirements 
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It should be noted that emissions to air and energy requirements are representations of the 
same input data, fuel use and energy for waste handling activities. 

As for the pipeline, the required duration of vessel use is lower for partial removal than for 
complete removal, as are all vessel associated impacts. Likewise impacts associated with the 
cutting, lifting and removal activities are lower for partial removal than for complete removal.  

The impacts associated with the legacy surveys are greater for partial removal than for 
complete removal due to the remaining infrastructure and associated survey requirements. 

The significance of the impacts associated with the interactions with the environment was 
assessed using the Environmental Impact Assessment Matrix in the CA guidance document [1], 
the results of which are presented in Table 11. Unlike the pipeline assessment, all impacts were 
assessed as low. The assessment of the significance is reflected in the traffic light colour coding 
in Table 11 which is a summary of the environmental assessment. A more detailed breakdown 
can be found in Appendix A.8. 

Aspect Sub-Criterion 
Option 1 

Complete Removal  

Option 2 

Partial Removal 

Environmental 

Environmental impacts 
of operations 

Greater environmental impact 
due to longer duration of 
vessel use (discharges to sea 
and noise from vessels and 
cutting, disturbance to the 
seabed, disposal 
requirements). 

Lower environmental impact 
due to shorter duration of 
vessel use.  

Legacy environmental 
impacts 

Lower environmental impact 
due to shorter duration of 
vessel use associated with 
fewer legacy survey 
requirements as completely 
removed.  

Greater environmental 
impact due to longer 
duration of vessel use 
associated with greater 
legacy survey requirements 
and potential as a 
navigational hazard  
(although it is buried)  

Gaseous emissions 
(CO2) 

Greater environmental impact 
due to longer duration of 
vessel use (direct emissions). 

Lower environmental impact 
due to longer duration of 
vessel use (direct 
emissions). 

Energy use (GJ) 
Greater environmental impact 
due to longer duration of 
vessel use (direct emissions). 

Lower environmental impact 
due to longer duration of 
vessel use (direct 
emissions). 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 11: Environmental assessment for Umbilical 

4.4 Technical 

The technical aspect of the assessment is concerned with the risk of major project failure. 
Technical feasibility confirms whether the approach being assessed is physically possible given 
the technical issues to be addressed. 

The technical evaluation is simply the application of a measure to express the complexity of a 
job, which can be expected to proceed without major consequence, or failure, if it is adequately 
planned and executed. 
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4.4.1 Pipeline Assessment 

Both pipeline decommissioning options are technically feasible. The technical option for 
complete removal of the pipeline is by reeling, a reverse method of installation. 

There is limited experience in reverse reeling trenched and buried pipelines in the UKCS and so 
this counts against the technical feasibility of complete removal. The alternative is that the 
pipeline would need to be recovered in sections using ‘cut and lift’. 

In contrast, partial removal requires just the pipeline ends to be cut and lifted. This is a well-
established activity with little technical uncertainty. This option has been widely used for 
removing shorter sections of pipe, either for the removal of a short pipeline in its entirety, or 
when discrete sections are being removed under a decommissioning plan. It is usually the 
preferred removal option for short sections of pipe, when it is impractical or prohibitively 
expensive to mobilise major equipment for removal. 

The added complexity for Stamford is to remove the pipeline, in its entirety or the end sections; 
it must be removed from the backfill or rock. This can be achieved by either pulling it through the 
material or by removing the material first by jetting. Reverse reeling a pipeline from a trench 
which has been backfilled and in some places, rock dumped has not been undertaken in the 
similar conditions previously. Jetting to remove the cover has been widely used for short lengths 
of pipeline, although this would be time consuming and costly for the entire pipeline. 

The technical uncertainties associated with the pipeline decommissioning options have been 
assessed using the Project Risk Assessment Matrix in the Comparative Assessment guidance 
document [1], the results of which are presented in Table 12 below. A more detailed breakdown 
can be found in Appendix A.3. 

Aspect Sub-Criterion 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Technical Technical feasibility 

Reverse reel not used 
for trenched and buried 
pipelines, cut and lift 
method to be avoided 

‘Cut and lift’ method can be 
used for short sections of pipe

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 12: Technical assessment for Pipeline 

4.4.2 Umbilical Assessment 

Complete removal of the umbilical requires reverse reeling and this is a more established 
process than the reverse reeling of steel pipelines. Technical difficulties are around securing the 
umbilical and pulling it up from the seabed and rock dump. However, challenges such as these 
are not considered significant. A partial removal strategy would require removal of those 
sections not sufficiently buried or stable. Identifying the cut locations may be slightly 
problematic, but feasible. The results of the assessment are presented in Table 13. A more 
detailed breakdown can be found in Appendix A.9. 
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Aspect Sub-Criterion 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Technical Technical feasibility 

Reverse reel is a viable 
option albeit with 
technical challenges 
associated with it being 
pulled from the seabed 
and from underneath 
rock dump 

Both ‘cut and lift’ and 
reverse reel methods can be 
used for short sections of 
umbilical 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 13: Technical assessment for Umbilical 

4.5 Societal 

Definition: An assessment of the significance of the impacts on societal activities including 
offshore and onshore activities associated with the complete programme of work for each option 
and the legacy impact. This includes all the “direct” societal effects (e.g. employment on vessels 
undertaking the work) as well as “indirect” societal effects (e.g. employment associated with 
services in the locality to onshore workscope, accommodation etc.). 

Sub-criterion: 

1. Effects on commercial activities 

2. Employment 

3. Communities or impact on amenities 

Assessment of criterion: 

A qualitative assessment was undertaken to differentiate between options from a societal 
perspective. 

Assessment 

The assessment of the other criteria (safety, environment, cost and technical) considers the 
level of detrimental effect whereas the assessment of impacts on employment concludes a 
positive effect.  The indicator of resource effort is vessel time, which is defined in the cost 
estimate. 

Commercial activities 

The potential effects on commercial fisheries could be loss of fishing revenue due to exclusions 
from fishing grounds or the damage of equipment on material left in place. 

Both of the options will leave the seabed clear of material that could snag equipment. This will 
be verified by an over trawl sweep and there is an obligation on the operator to ensure this 
remains the case. There is no exclusion zone associated with the pipeline; therefore this doesn’t 
differ between options. Therefore, in overall terms the effect on commercial activities is not a 
differentiator. There may be small differences between options around the duration of the 
vessels in the field undertaking the works; however, this was not considered material to the 
assessment. 

Employment 

The duration of vessels required to undertake the activities for each option can be considered to 
be representative of the effect that the options will have on employment. This will also be 
indicative of the employment requirements onshore for waste management. Decommissioning 
involving more vessel time will score more positively. The complete removal option has a 
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greater vessel duration and waste management requirements and therefore scores more 
positively than the partial removal option. The effect on employment will be the continuation of 
existing jobs, as opposed to the creation of new opportunities; therefore the significance of the 
positive impact has been assessed as Low. 

Communities 

The port and the disposal site have yet to be established, however they will be existing sites 
which are used for oil and gas activities and hold the required permits for the waste 
management. The communities around the port and the waste disposal sites are therefore 
expected to be adapted to the types of activities required and the Stamford decommissioning 
will be an extension of the existing situation. Therefore, the effect on communities is not 
considered a differentiator between options. 

4.5.1 Pipeline 

The societal impacts associated with the pipeline decommissioning options have been 
assessed based on the Comparative Assessment guidance document [1], the results of which 
are presented in Table 14. 

Aspect Sub-Criterion 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Societal 

Effect on commercial activities 
Not a differentiator as the seabed will be clear  of 
potential snag hazards for both options 

Employment 

Positive effect proportional to vessel use and volumes of 
waste. The vessel use is greater for complete removal 
than for partial removal therefore complete removal is 
higher, although the difference between the two options 
is not material as it will probably result in a continuation 
of existing employment, rather than the creation of new 
opportunities. 

Communities 
Not a differentiator as existing port and disposal sites will 
be selected, therefore community not anticipated to be 
materially changed from the existing. 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 14: Societal assessment for Pipeline 

4.5.2 Umbilical 

The societal impacts associated with the umbilical decommissioning options have been 
assessed based on the Comparative Assessment guidance document [1], the results of which 
are presented in Table 15. 
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Aspect Sub-Criterion 
Option 1 

Complete Removal 

Option 2 

Partial Removal 

Societal 

Effect on commercial fisheries 
Not a differentiator as the seabed will be clear of 
potential snag hazards for both options. 

Employment 

Positive effect proportional to vessel use and volumes of 
waste. The vessel use is greater for complete removal 
than for partial removal therefore complete removal is 
higher, although the difference between the two options 
is not material as it will probably be a continuation of 
existing employment, rather than the creation of new 
opportunities. 

Communities 
Not a differentiator as existing port and disposal sites will 
be selected, therefore community not anticipated to  
materially change from  existing. 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 15: Societal assessment for Umbilical 

4.6 Cost 

Cost is assessed quantitatively and directly compares the cost of partial removal to the cost of 
full removal. The difference between the two costs is in the region of £1MM to £3MM which is 
8% greater for complete removal than for partial removal (including allowance for legacy 
surveys). The costs include consideration of risks and the subsequent additional costs that 
could be incurred. 

This has been presented as a fraction before normalising the result to a value of 5, the value 
equivalent to the cost of full removal. This was to show the difference in cost as being 
comparable to the other evaluation criteria (i.e. Safety, Environmental, Technical and Societal) 
and it allows an understanding of the significance of the difference. For costs, consideration of 
the absolute difference is important and the key indicator for the preferred option. 

The results of the pipeline cost assessment are presented in Table 16 below. Quantitative costs 
can be found in Appendix A.5. 

Aspect Sub-Criterion 
Option 1 

Complete Removal  

Option 2 

Partial Removal 

Cost Cost 

The cost of complete 
removal is higher than 
the cost of partial 
removal 

The cost of partial removal is 
92% of the cost of full 
removal 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 16: Cost assessment for Pipeline 

The results of the umbilical cost assessment are presented in Table 17 below. Quantitative 
costs can be found in Appendix A.11. 
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Aspect Sub-Criterion 
Option 1 

Complete Removal  

Option 2 

Partial Removal 

Cost Cost 
The cost of complete removal of 
the umbilical is higher than the 
cost of partial removal 

The cost of partial removal is 
92% of the cost of full removal 

Colour Key 

Low / Broadly Acceptable Medium / Tolerable High / Intolerable 

Table 17: Cost assessment for Umbilical 

4.7 Assumptions, limitations and gaps in knowledge 

The most significant assumptions, limitations and knowledge gaps relating to the CA are listed 
below. 

 No fully quantitative assessment of risk has been undertaken.  
 Presentation of the different categories of risks in a manner which allows their comparison 

has required a degree of engineering judgement and application of techniques such as 
normalisation. 

 There is limited experience of reverse reeling trenched and buried pipelines from the 
seabed, so estimations of the safety risks, technical challenges and cost implications carry 
some uncertainty. 

 Societal benefits are assumed to be proportional to vessel duration. 
 Safety hazards were scored on a credible / most probable basis, as opposed to a worst 

case scenario. 

4.8 Comparative Assessment Overall Score 

4.8.1 Pipeline 

Table 18 presents a summary of the assessment for the pipeline. The partial removal option is 
recommended. This option has been assessed as having the lowest safety risk, lowest 
environmental risk and impact and is deemed to be the most technically feasible, but the 
assessment finds little to differentiate between the options; the differences between options 
have not been assessed as material with the exception of safety to onshore personnel and 
environmental impact.  

The biggest differentiators between the two decommissioning options concern the technical and 
safety elements. Examination of the sub-sub criteria shows that the concerns relate to: 

1. Uncertainties as to the reliability of recovering a pipeline of unknown condition to the deck of 
the vessel and effect on those working in close proximity if pipeline fails during reeling. 

2. The large amount of handling and particularly lifting involved in recovering the pipeline to 
shore, where it will need to be cut and moved in transportable lengths. 

3. The lack of experience in reverse reeling, leading to higher safety risks and higher 
probability that the project will significantly over-run in both cost and schedule. 

It can also be seen that environmental assessment favours leaving the pipeline in situ. This is 
primarily because of the lesser disturbance to ecosystems from removal activities and less 
impact associated with vessel use (emissions to air, discharges to sea, noise and disposal 
requirements), and these were considered to outweigh the impact of the ongoing and 
occasional monitoring surveys needed for the sections of pipeline remaining in situ after 
decommissioning. 



 

Stamford Decommissioning Comparative Assessment Page 26 

Aspect Sub-Criterion 
Option 1 

Complete Removal  

Option 2 

Partial Removal 

Safety Safety risk to offshore project personnel   

Safety risk to mariners   

Safety risk to onshore project personnel   

Environmental Environmental impacts of operations   

Legacy environmental impacts   

Gaseous emissions (CO2)   

Energy use (GJ)   

Technical Technical feasibility   

Societal 
Effect on commercial fisheries 

Not a differentiator as the seabed will be 
clear for fishing for both options 

Employment   

Communities 
Not considered to be a significant 
differentiator. 

Cost   

Colour Key3 

Low / Acceptable Medium / Attention High / Undesirable 

Table 18: Overview of combined assessment for the Pipeline 

4.8.2 Umbilical 

Table 19 presents a summary of the assessment for the umbilical. The evaluation shows that 
there is little difference between the decommissioning options for the umbilical; the differences 
between options have been assessed as low. 

Modest differences are found between the environmental assessment scoring (leave in place 
favoured largely because of lesser ecosystem disturbance from removal activities and less 
impact associated with vessel use (emissions to air, discharges to sea, noise and disposal 
requirements)) and societal scoring (removal favoured as more resources are required). 

Small differences are found between the safety assessment with more work required offshore 
and onshore for the complete removal than partial removal and consequently higher safety risk. 
Conversely there is lower safety risk to mariners from complete removal than for partial removal 
due to the complete removal of the pipeline as a potential snag hazard. 

The umbilical is close to the seabed at two locations near to the Stamford well and these 
sections, totalling around 100m in length, cannot be decommissioned in situ without initial 
remedial work as they are shallower than the notional target depth of 0.6m to top of pipe – as 
detailed in Section 2.1.4. The Partial removal option therefore includes an allowance to remove 
these sections of umbilical by cutting, and the CA evaluation (principally the cost estimate) 
reflects this. 

  

                                                 

3 The colour key is a combination of more than one matrix, so they are not directly comparable. It provides an 
indication of the level of significance for each row in the table, i.e. each criteria, rather than between different criteria 
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Aspect Sub-Criterion 
Option 1 

Complete Removal  

Option 2 

Partial Removal 

Safety Safety risk offshore project personnel   

Safety risk to mariners   

Safety risk onshore project personnel   

Environmental Environmental impacts of operations   

Legacy environmental impacts   

Gaseous emissions (CO2)   

Energy use (GJ)   

Technical Technical feasibility   

Technical uncertainty risk to safety, 
environment, cost & schedule 

  

Societal 
Effect on commercial fisheries 

Not a differentiator as the seabed will be 
clear for fishing for both options 

Employment   

Communities 
Not considered to be a significant 
differentiator. 

Cost   

Colour Key3 

Low / Acceptable Medium / Attention High / Undesirable 

Table 19: Overview of combined assessment for the Umbilical 
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5. PIPELINE AND UMBILICAL SENSITIVITY CASES 

Sensitivity cases for both the pipeline and umbilical were run to assess the effects of changes in 
the assessment input parameters on the results. The findings are reported in this section. 

Sensitivity cases and their effect on the results are shown in Table 20 and Table 21. Total 
numerical scores were used to rate the options and the ratio of option 1 and option 2 used as a 
guide to compare options over different cases. 

Case Description 
Ratio of Scores 
(Removal/Partial 

Removal) 

Reduction 
in Score 

Ratio 

Changes 
Result? 

0 Base Case 1.88 n/a n/a

1 Safety score normalised to 20 1.59 15% No

2 Maximum safety score taken 2.07 -10% No

3 Environmental score normalised to 20 1.77 6% No

4 Environment - Energy use normalised to 10 1.86 1% No

5 Technical score normalised to 10 2.22 -18% No

6 Societal score removed 1.67 11% No

7 Cost score normalised to 20 1.46 22% No

Table 20: Sensitivity cases for the Pipeline4 

With the exception of the ‘maximum safety score’ and ‘technical normalisation to 10’ cases, for 
the pipeline it can be seen that each of the sensitivity cases affects the results in the same 
direction of change, in narrowing the gap between options. The effect on the overall CA score 
(3rd column) is however small. This supports the recommendation of the partial removal 
strategy. 

Case Description 
Ratio of Scores 
(Removal/Partial 

Removal) 

Reduction 
in Score 

Ratio 

Changes 
Result? 

0 Base Case 1.07 n/a n/a

1 Safety score normalised to 10 1.03 3.84% No

2 Maximum safety score taken 0.89 16.67% Yes

3 Environmental score normalised to 10 1.24 -16.12% No

4 Environment - Legacy inspection 
consequence reduced 

1.18 -10.64% No

5 Technical score normalised to 10 1.04 2.77% No

6 Societal score removed 1.10 -3.00% No

7 Cost of umbilical removal increases by £5m 1.17 -9.19% No

Table 21: Sensitivity cases for the Umbilical 

For the umbilical, variations in input parameters influence the results but only to a limited 
degree. The largest effect is if the maximum safety score for any given hazard is taken (as 

                                                 

4 As the pipeline scores for safety and environment were greater than for the umbilical a greater number was used 
during the sensitivity analysis (20 rather than 10) to allow variations in the score to be seen. 
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opposed to the average of all hazards across the sub criterion). For Option 1 (Total removal) 
this is reeling of the umbilical, while for Option 2 (Partial removal) this is the legacy hazard of 
snagging of fishing gear. Adoption of the single maximum safety score moves the result 17% 
towards the total removal option, changing the result to favour this approach. However, the 
differences between options are small for all sensitivities, and it is a marginal decision as to the 
preferred decommissioning strategy. 

6. CONCLUSION 

The comparative assessment was undertaken with a focus on the decommissioning options for 
the 6” pipeline and the 5” control umbilical: complete removal or partial removal. The 
assessment considered five criteria: safety related risks (three sub-criteria), environment (four 
sub-criteria), technical feasibility, societal effects (three sub-criteria), and cost. 

The assessment found that the partial removal of the pipeline was best for safety, environment, 
technical and cost compared to complete removal where for at least one of the sub-criteria the 
difference between the options was found to be material. The partial removal option also 
minimises disturbance to the seabed. 

The assessment found little to differentiate between partial removal and complete removal of 
the umbilical with no material differences between options when compared using the matrices. 
However, in absolute terms there are differences, albeit relatively small, with partial removal 
being preferred for safety, environment, technical and cost. 

For both the pipeline and the umbilical complete removal options involves incurring higher cost, 
unplanned risk and greater short-term impact on the environment. Offshore there would an 
increased risk to safety of personnel and environmental impacts associated with transferring 
and disposing of any recovered material onshore. 

By completely removing the pipeline or umbilical the risk of snagging is removed in perpetuity 
and therefore the complete removal option results in lower residual risks to mariners and other 
users of the sea. Residual snagging hazards for both partial removal options are also deemed 
low on the basis that the section of pipeline and umbilical remaining in situ will either remain 
trenched and buried or rock dumped and those short sections buried to a depth slightly less 
than 0.6m will remain stable. Historical survey data has shown that the depth of cover for both 
the pipeline and umbilical – which are buried in different trenches, is greater than 0.6m for the 
majority of the length. Any material that presents a risk of snagging will be removed. 

Residual snagging risks associated with the partial removal option may not necessarily occur in 
perpetuity but surveys will need to be done in order to verify that the risk of snagging will remain 
low for the foreseeable future. 

In conclusion, based on the Comparative Assessment the recommended option for 
decommissioning the Stamford pipeline and umbilical is partial removal; to remove the pipeline 
and umbilical ends near the Stamford well in the UK sector, and leave the pipeline and umbilical 
ends inside the Markham 500m zone protected by concrete mattresses for removal in future 
along with the Markham platform. The flexible riser will also be left for a potential re-use 
opportunity and decommissioned with the Markham platform. 
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APPENDIX A COMPARATIVE ASSESSMENT TABLES 

The following section details the numerical CA made between decommissioning options. Scores for sub-sub criteria are in accordance with 
Centrica guidance notes. Sub criteria scores are calculated by taking the average of each constituent sub-sub criterion. Criteria scores are 
calculated by taking the average of each constituent sub-sub criterion (as opposed to the average of each sub-criterion). 
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Appendix A.1 Pipeline Safety 

 

Impact 
Rating

Probability 
Rating Rating

Impact 
Rating

Probability 
Rating Rating

Loss of DP
Diver looses connection with 
vessel.

Follow DP certification and 
operation procedures

3 1 3 1

Hydrocarbon or hazardous substance 
release

Contamination of diver or 
personnel on vessel.

Pipeline cleaned before spools 
disconnected, pig trap residue will 
be bagged and sealed.  Follow 
procedures.

1 2 3 1 1 1

Dropped objects
Diver hit with equipment or 
debris

Follow procedures to ensure divers 
are not in high risk zones during 
lifts and all deck equipment is 
safely fastened

3 2 3 2

Cutting
Diver injury due to cutting, 
debris, faulty equipment

Follow procedures, ensure 
equipment is suitable and in good 
repair

2 1 4 2 2 8

Lifts

Spools lifts

Matts/grout bag lifts
Deck handling

Personnel hit with equipment 
or debris.

Follow procedures to ensure safe 
handling and clear lift areas

2 2 2 2

Reverse Reeling

Pick up pipe and spool on

Unspooling of pipe Pipeline failure, large energy release
Uncontrolled heavy object on 
or near vessel

Pipeline condition evaluation.  
Follow procedures, ensure vessel 
and reel equipment are suitable 
and in good repair

5 1 19 0 0 0

General Vessel Activities
Risk of collision with installation due to 
requirement of vessels working within 
500m zone

Damage to installation and 
potential injury

Follow procedures, ensure vessels 
are suitable and in good repair.  
Minimise sim ops

3 1 3 1

Adverse Weather
All activities become more 
hazardous

Adhere to clear weather windows, 
determined for each vessel and 
activity

1 3 6 1 2 3

Trans Boundary Issues

Different legislation applying 
to UK / Netherlands leading 
to increased risk of incidents 
through lack of consistency

Ensure procedures are well 
developed and comply with both 
authorities where necessary

1 2 1 2

Ongoing inspection activities Risks associated with vessel in water
Risks associated with vessel 
in water

Adhere to existing procedures 0 0 0 1 2 3

Subtotal 32 15
Subtotal (Average) 6.4 3.0

Fishing gear irretrievably snagged on 
wellhead

Possible capsizing of fishing 
vessel.

Guard vessel stationed after 
protection structure removed

3 1 3 1

Fishing gear irretrievably snagged on 
pipeline

Possible capsizing of fishing 
vessel.

Ongoing surveys to ensure pipeline 
remains buried.  Remedial work if 
pipeline becomes exposed.

0 0 0 3 1 10

Offshore construction (e.g. wind) results 
in interference of construction 
equipment with pipeline

Injury to divers
Ensure decommissioned pipeline 
is recorded on naval charts

0 0 0 1 1 1

Subtotal 0 11
Subtotal (Average) 0 5.5

Disposal of hydrocarbons 
and hazardous waste

Analysis and disposal of pig trap contents

Disposal of NORM/Hg in pipeline
Unplanned contact with hazardous 
material

Contamination of onshore 
personnel

Pig trap content will be delivered 
sealed, and appropriate 
precautions will be taken for 
NORM/Hg

1 2 1 2

Onshore Cutting
Dismantling of wellhead protection 
structure, spools, etc

Cutting
Injury due to cutting, debris, 
faulty equipment

Follow procedures, ensure 
equipment is suitable and in good 
repair

2 3 12 2 2 8

Lifts Lifts from port to transit Lift handling
Personnel hit with equipment 
or debris.

Follow procedures to ensure safe 
handling and clear lift areas

3 2 13 3 1 10

Subtotal 25 18

Subtotal (Average) 12.5 9

Subtotal (Average of all Subcriteria) 6.3 5.8

Subtotal (Average of all Sub-Subcriteria) 6.3 4.9

All

Snagging
Snagging on pipeline (if it becomes 
exposed)

Safety risk onshore project personnel

Safety

Mitigation

Option 1 - Total Removal Option 2 - Partial Removal

ImpactCriterion Sub Criteria Activity Component activity Issues associated with main activity

Safety risk offshore project personnel

Diving

Disconnecting/removal of spools

Removal of mattresses & grout bags

Installing pig receiver, emptying pig 
receiver

Repositioning of flexible end

Rigging of items to be lifted

Cutting spools (if unbolting is not feasible)

Safety risk to mariners

Other

Post Mitigation Post Mitigation
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Appendix A.2 Pipeline Environmental 

 

Differentiators Assumptions
Consequence Duration  Scr Consequence Duration  Scr

Water Flushing No difference 

Assuming that the same level of cleanliness is required for both leave in situ 
and recovery.  This might not be the case, depending on the disposal route, 
handling requirements (occupational health issues) and waste management 

requirements. 

Chemical use No difference 

Assuming that the same level of cleanliness is required for both leave in situ 
and recovery.  This might not be the case, depending on the disposal route, 
handling requirements (occupational health issues) and waste management 

requirements. 

Lifting

Related to the number of sections or length of pipe recovered from the seabed. 
For complete removal the contents of the pipeline is anticipated to be released 

to sea during the recovery activities.  For option 2 only the content of the 
sections of pipeline recovered and the end sections of the pipeline left in place 

will be released to the sea. 

Greater number of lifts or a longer duration of lifting the end of the pipeline as it 
is reeled. All content will be released to sea which ever option is selected but 

over a different time frame. 
1 4 8 1 2 3

Marine Growth - waste 
disposal

No difference 
Assuming that the pipeline is completely buried and therefore not covered in 

marine growth. 
Breaking containment No difference 

From vessels 
Duration of vessels in the field is greater therefore the discharges are 

proportional to the duration in the field. 
Discharges unlikely to be detectable. 1 4 8 1 2 3

1
Liquid discharge to surface 

water
From waste treatment onshore Proportional to the length of pipeline returned to shore. 

Discharges of residual fluids onto the waste disposal site could include NORM 
or heavy metals. 2 4 16 2 2 5

1 Noise in air
From onshore waste treatment 

and disposal
Proportional to the length of pipeline returned to shore. 

Assuming the selected yard frequently undertakes cutting, therefore the noise 
isn't new to the surrounding area, but rather a continuation of the existing. 1 4 8 1 2 3

Cutting Proportional to the number of cuts. Depends on the method used for complete recovery, assumes reverse reeling 2 3 7 2 2 5
Vessel use Proportional to the duration and number of vessels in the field. 2 4 16 2 2 5

1 Odour Maine Growth No difference 
Assuming that the pipeline is completely buried and therefore not covered in 

marine growth. 

1
Resource use - Ecosystem 

disturbance 
Disturbance of sediment Proportional to the length of pipeline recovered. This doesn't consider recovery time. 2 4 16 2 2 5

Anchoring No difference Assuming pipeline removal vessel (DSV) is DP rather than anchored. 

Landfill space 
Proportional to the length of pipeline recovered, although the intention would be 

to recycle as much as possible, in line with the waste hierarchy. 2 3 7 2 2 5

Socioeconomic use 
Removal of safety 

zone 
No difference No safety zone around the pipeline 

Subtotal 86 34
Subtotal Average 12.3 4.9

2 Liquid discharges to sea Survey Vessels
Duration of vessels in the field is greater therefore the discharges are 

proportional to the duration in the field. 
Discharges unlikely to be detectable. 1 2 3 1 3 6

2 Noise in water Survey Vessels Proportional to the duration and number of vessels in the field. 1 2 3 2 3 7
Subtotal 6 13

Subtotal Average 3.0 6.5
Hydrocarbon Management Blowdown No difference 

Hydrocarbon Management 
Breaking 

containment 
No difference 

Power Generation Fuel Combustion No difference 

Vessel movements (DSV) Fuel Combustion Difference in duration of vessel for removal 2591 1785
Vessel movements (HLV) Fuel Combustion No difference 

Vessel movements (supply, 
survey, standby)

Fuel Combustion Difference in support vessels during removal 722 482

Vessel movements (survey) Fuel Combustion Difference in survey vessels for legacy 7 43
Power Generation Difference in volume of waste returning to shore between options

Biodegradation Difference in volume of waste returning to shore between options

Incineration Difference in volume of waste returning to shore between options

3 Subtotal 5.0 4.2

Power generation Proportional to the vessel use duration and the volume of waste sent to shore.  See separate calculation sheet. 

Replacement of material not 
recovered

Proportional to the volume of material left in situ. See separate calculation sheet. 

4 Subtotal normalised 4.6 5.0
Notes:  Normalised energy use to 5.

Average whole environmental score based on number of sub criteria. 

315 714

2591

722

7

1785

482

43

315 714

40759 5

4

Resource use - Energy 37519 4.6

3 Gaseous emissions to air 

Waste Production 

Option 1
(Complete Removal )

Option 2
(Partial Removal)

2

1 Resource use - Physical area

1

Subcriteria 
Interaction with the 

environment (Evaluation 
Criteria)

Detailed Activity (s)

1 Liquid discharge to sea

1 Noise in water
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Appendix A.3 Pipeline Technical 

 

 

Appendix A.4 Pipeline Societal 

 

Total Removal Partial Removal

Issues (E.g. impact on Safety, 
Environment, Cost, Reputation and 
Schedule)

Severity 
of 
Impact

Likelihood of 
Occurrence Rating

Severity 
of Impact

Likelihood of 
Occurrence Rating

Removal of Mats/Grout Bags Yes
Very limited, as there is nothing 
unusual or challenging about the work

1 1 1 1

Installation and removal of pig trap Yes
Very limited, as there is nothing 
unusual or challenging about the work

1 1 1 1

Cleaning/Flushing Pipeline Yes
Very limited, as there is nothing 
unusual or challenging about the work

1 1 1 1

Removal of Wellhead Protection Structure Yes Wellhead will be cut prior to removal.  Ris 2 2 2 2

Removal of Spools Yes
Very limited, as there is nothing 
unusual or challenging about the work

1 1 1 1

Removal of Exposed Pipeline Sections Yes
Very limited, as there is nothing 
unusual or challenging about the work

0 0

Cut Exposed Sections Yes
Limited, routine activity, no expected 
issues with soil

0 1 2 2

Mass Excavation of pipeline covering Yes
Limited, routine activity, rock and soil 
expected to be moved without issue

2 1 3 0

Reverse Reeling of Pipeline Yes

Uncertainties over pipeline buckling, 
and possiblility of occurance may 
significantly impact schedule and cost 
(and also limited safety, environmental 
and societal)

5 2 19 0

Subtotal 22 2
Subtotal (Average) 5.5 0.5

Technically Possible?

Technical

Differentiators Assumptions

Scr Scr

Effects on commercial 
activities

No difference 

Assuming the pipeline is buried to 
below 0.6m and there has not been 
a history of spans and there are no 
significance spoil heaps left 
following overtrawable surveys. 

Employment

Greater number of jobs 
maintained, in line with greater 
vessel use duration and waste 
management requirements. 

Assuming that it isn't within ullage of 
existing vessel availably and waste 
management capacity. 

113 98

Communities or impact on 
amenities

No difference 

Possible impacts on communities at 
disposal site.  Unable to evaluate if 
this is positive or negative as the 
location has not been selected. 
Therefore assume no difference. 

Subtotal 113 98
Subtotal Normalised -5 -4.4

Notes:  Positive effect, therefore it can't be assessed on matrix. So used estimated vessel durations as an indicator of magnitude of impact. 
Normalised to ‐5 as it is a positive impact. 

Sub criteria 
Interaction with the 

environment (Evaluation 
Criteria)

Option 1
(Complete 
Removal )

Societal 

Societal 
Community and socio-
economic interaction

Option 2
(Partial 

Removal)Detailed Activity (s)
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Appendix A.5 Pipeline Cost 

 

Appendix A.6 Pipeline Summary 

 

 

 

Total 
Removal (£M)

Partial 
Removal (£M)

Low £22.87 £20.35
Medium £25.41 £22.60
High £27.96 £24.86

Subtotal 
Normalised 5 4.4

Aspect
Total 

Removal
Partical 

Removal
Notes

6.4 3.0
0.0 5.5

12.5 9.0

6.3 5.8 Mean of the 3 sub criteria

12.3 4.9
3.0 6.5

5.0 4.2

4.6 5.0

6.2 5.1 Mean of the 4 sub criteria

Feasible Feasible

5.5 0.5
Assessment to Centrica Project 
Matrix

5.5 0.5
None None

-5.0 -4.4
Normalised against minus 5, -ve 
to reflect beneficial effect

None None

-5 -4.4

5.0 4.4
From Cost Estimate, normalised 
against 5

5.0 4.4

3.6 2.3
Mean of all major criterion 
scores

Assessment to Centrica HSE 
Matrix

COST SCORE

OVERALL SCORE (Mean of all values)

Legacy environmental impacts

Gaseous emissions (CO2)

Energy use (GJ)

ENVIRONMENT SCORE
Technical feasibility

Environmental impacts of operations Assessment to Centrica HSE 
Matrix

Normalised against 5

Technical uncertainty risk to safety, 
environment, cost & schedule

TECHNICAL SCORE
Effect on commercial fisheries

Employment
Communities

SOCIETAL SCORE

Cost

Safety

Environmental

Technical

Societal

Cost

Sub-Criterion

Safety risk offshore project personnel
Safety risk to mariners
Safety risk onshore project personnel

SAFETY SCORE
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Appendix A.7 Umbilical Safety 

 

 

  

Impact 
Rating

Probability 
Rating Rating

Impact 
Rating

Probability 
Rating Rating

Loss of DP
Diver looses connection with 
vessel.

Follow DP certification and 
operation procedures

3 1 3 1

Hazardous substance release
Contamination of diver or  
personnel on vessel .

Umbilical flushed before being cut.  
Follow procedures.

1 2 3 1 1

Dropped objects
Diver hit with equipment or 
debris

Follow procedures to ensure divers 
are not in high risk zones during 
lifts and all deck equipment is 
safely fastened

2 2 2 2

Cutting
Diver injury due to cutting, 
debris, faulty equipment

Follow procedures, ensure 
equipment is suitable and in good 
repair

2 1 2 1

Lifts
Spools lifts

Matts/grout bag lifts

Deck handling
Personnel hit with equipment 
or debris.

Follow procedures to ensure safe 
handling and clear lift areas

2 2 2 2

Reverse Reeling

Load on reel

Pick up pipe and spool on

Unspooling of pipe

Drop umbilical
Uncontrolled heavy object 
leaving vessel

Follow procedures, ensure vessel 
and reel equipment are suitable 
and in good repair

3 1 10 0 0 0

Adverse Weather
All activities become more 
hazardous

Adhere to clear weather windows, 
determined for each vessel and 
activity

1 2 3 1 2 3

Trans Boundary Issues

Different legislation applying 
to UK / Netherlands leading 
to increased risk of incidents 
through lack of consistency

Ensure procedures are well 
developed and comply with both 
authorities where necessary

1 2 1 2

Ongoing inspection activities Risks associated with vessel in water
Risks associated with vessel 
in water

Adhere to existing procedures 0 0 0 1 2 3

Subtotal 16 6
Subtotal (Average) 4.0 2

Fishing gear irretrievably snagged
Possible capsizing of fishing 
vessel.

Ongoing surveys to ensure 
umbilical remains buried.  
Remedial work if umbilical 
becomes exposed.

0 0 0 3 2 13

Offshore construction (e.g. wind) results 
in interference of construction 
equipment with pipeline

Injury to divers
Ensure decommissioned pipeline 
is recorded on naval charts

0 0 0 1 1 1

Subtotal 0 14
Subtotal (Average) 0 7

Onshore Cutting
Dismantling of wellhead protection 
structure, spools, umbilical, etc

Cutting
Injury due to cutting, debris, 
faulty equipment

Follow procedures, ensure 
equipment is suitable and in good 
repair 1 3 6 1 2 3

Lifts Lifts from port to transit Lift handling
Personnel hit with equipment 
or debris.

Follow procedures to ensure safe 
handling and clear lift areas 1 3 6 1 2 3

Subtotal 12 6

Subtotal (Average of all Subcriteria) 6 3

Subtotal (Average of all Subcriteria) 3.3 4.0

Subtotal (Average of all Sub-Subcriteria) 4.0 3.7

All
Other

Option 2 - Partial Removal
Post Mitigation Post Mitigation

Safety

Impact Mitigation

Option 1 - Total Removal

Criterion Sub Criteria Activity Component activity Issues associated with main activity

Safety risk offshore project personnel

Diving

Removal of mattresses & grout bags

Rigging of items to be lifted

Cutting umbilical ends

Safety risk to mariners

Safety risk onshore project personnel

Snagging
Snagging on umbilical (if it becomes 
exposed)
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Appendix A.8 Umbilical Environmental 

 

 

Consequence  Duration  Scr Consequence  Duration  Scr

Water Flushing No difference 

Assuming that the same level of cleanliness is required for both leave in situ 
and recovery.  This might not be the case, depending on the disposal route, 
handling requirements (occupational health issues) and waste management 

requirements. 

Chemical use No difference 

Assuming that the same level of cleanliness is required for both leave in situ 
and recovery.  This might not be the case, depending on the disposal route, 
handling requirements (occupational health issues) and waste management 

requirements. 

Lifting No difference 
Umbilical will be capped so no discharge in addition to the discharge at the 

time of cutting and capping. 
Marine Growth - waste 

disposal
No difference 

Assuming that the umbilical is completely buried and therefore not covered in 
marine growth. 

Breaking containment No difference 

From vessels 
Duration of vessels in the field is greater therefore the discharges are 

proportional to the duration in the field. 
Discharges unlikely to be detectable. 1 2 3 1 1 1

1
Liquid discharge to surface 

water
From waste treatment onshore Proportional to the length of umbilical returned to shore. 

Discharges of residual fluids onto the waste disposal site. Umbilical may 
contain residual chemicals. 2 1 2 1 1 1

1 Noise in air
From onshore waste treatment 

and disposal
Proportional to the length of umbilical returned to shore. 

Assuming the selected yard frequently undertakes cutting, therefore the noise 
isn't new to the surrounding area, but rather a continuation of the existing. 1 2 3 1 1 1

Cutting Proportional to the number of cuts. 
Depends on the method used for complete recovery.  Assumed reel vessel to 

be used therefore cuts minimal.

Vessel use Proportional to the duration and number of vessels in the field. 1 2 3 1 1 1

1 Odour Marine Growth No difference 
Assuming that the umbilical is completely buried and therefore not covered in 

marine growth. 

1
Resource use - Ecosystem 

disturbance 
Disturbance of sediment Proportional to the length of umbilical recovered. Assumed recovery within 2 years. 1 2 3 1 1 1

Anchoring No difference Assuming umbilical removal vessel (DSV) is DP rather than anchored. 

Landfill space 
Proportional to the length of umbilical recovered, although the intention would 

be to recycle as much as possible, in line with the waste hierarchy. 2 3 7 1 1 1

Socioeconomic use 
Removal of safety 

zone 
No difference No safety zone around the umbilical

Subtotal 21 6
Subtotal Average 3.5 1.0

2 Liquid discharges to sea Survey Vessels
Duration of vessels in the field is greater therefore the discharges are 

proportional to the duration in the field. 
Discharges unlikely to be detectable. 1 2 3 1 3 6

2 Noise in water Survey Vessels Proportional to the duration and number of vessels in the field. 1 2 3 2 3 7
Subtotal 6 13

Subtotal Average 3.0 6.5
Hydrocarbon Management Blowdown No difference 

Hydrocarbon Management 
Breaking 

containment 
No difference 

Power Generation Fuel Combustion No difference 

Vessel movements (DSV) Fuel Combustion Difference in duration of vessels for removal 374 317
Vessel movements (supply, 

survey, standby)
Fuel Combustion Difference in support vessels during removal 17 14

Vessel movements (survey) Fuel Combustion Difference in survey vessels for legacy 7 43
Power Generation Difference in volume of waste returning to shore between options

Biodegradation Difference in volume of waste returning to shore between options

Incineration Difference in volume of waste returning to shore between options

3 Subtotal 5.0 4.7

Power generation Proportional to the vessel use duration and the volume of waste sent to shore.  See separate calculation sheet. 

Replacement of material not 
recovered

Proportional to the volume of material left in situ. See separate calculation sheet. 

4 Subtotal normalised 5.0 4.8
Notes:  Normalised energy use to 5.

Averaged whole environmental score based on number of Sub Subcriteria. 

11

374

17

7

11

317

14

43

1111

4.8

4

Resource use - Energy 8657 5 8382

Option 2
(Partial Removal)

1 Liquid discharge to sea

Detailed Activity (s) Differentiators Assumptions
Option 1

(Complete Removal )

1

2

3 Gaseous emissions to air 

Waste Production 

1 Resource use - Physical area

Subcriteria 
Interaction with the 

environment (Evaluation 
Criteria)

1 Noise in water
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Appendix A.9 Umbilical Technical 

 

Appendix A.10 Umbilical Societal 

 

Appendix A.11 Umbilical Cost 

 

 

Appendix A.12 Umbilical Summary 

 

Total Removal Minimal Removal
Issues (E.g. impact on Safety, 
Environment, Cost, Reputation and 
Schedule)

Severity 
of 
Impact

Likelihood of 
Occurrence Rating

Severity 
of Impact

Likelihood of 
Occurrence Rating

Removal of Mats/Grout Bags Yes
Very limited, as there is nothing 
unusual or challenging about the work

1 1 1 1

Flushing Umbilical Yes
Very limited, as there is nothing 
unusual or challenging about the work

1 1 1 1

Recovery of Umbilical ends Yes
Very limited, as there is nothing 
unusual or challenging about the work

1 1 1 1

Recovery of insufficient burial section Yes
Limited, locating shallow sections could 
pose slight challenge

0 0 0 2 2 5

Reverse Reeling of Umbilical Yes
Limited, gripping umbilical and pulling 
through soils

2 2 5 0 0 0

Subtotal 5 5
Subtotal (Average) 2.50 2.50

Technically 
Possible?

Technical

Differentiators Assumptions

Scr  Scr

Effects on commercial 
activities

No difference 

Assuming the umbilical is buried to 
below 0.6m and there has not been 
a history of spans and there are no 
significance spoil heaps left 
following overtrawable surveys. 

Employment

Greater number of jobs 
maintained, in line with greater 
vessel use duration and waste 
management requirements. 

Assuming that it isn't within ullage of 
existing vessel availability and 
waste management capacity. 

13.0 11.0

Communities or impact on 
amenities

No difference 

Possible impacts on communities at 
disposal site.  Unable to evaluate if 
this is positive or negative as the 
location has not been selected. 
Therefore assume no difference. 

Subtotal 13.0 11.0
-5 -4.2

Notes:  Positive effect, therefore it can't be assessed on matrix. So used estimated vessel durations as an indicator of magnitude of impact. 

Societal 

Societal 
Community and socio-
economic interaction

Option 1
(Complete 
Removal )

Option 2
(Partial 

removal)Subcriteria 

Interaction with the 
environment (Evaluation 

Criteria)

Total 
Removal (£M)

Partial 
Removal (£M)

Low £0 -£0.69

Medium £0 -£0.76

High £0 -£0.84

Subtotal 
Normalised 5 4.8



 

Stamford Decommissioning Comparative Assessment Page 39 

 

  

Aspect
Total 

Removal
Partial

Removal
Notes

4.0 2.0
0.0 7.0
6.0 3.0

3.3 4.0 Mean of the 3 sub criteria

3.5 1.0
3.0 6.5

5.0 4.7

5.0 4.8

4.1 4.3 Mean of the 4 sub criteria

Feasible Feasible

2.5 2.5
Assessment to Centrica Project 
Matrix

2.5 2.5
None None

-5.0 -4.2
Normalised against minus 5, -ve 
to reflect beneficial effect

None None

-5.0 -4.2

5.0 4.8
From Cost Estimate, normalised 
against 5

5.0 4.8

2.0 2.3
Mean of all major criterion 
scores

ENVIRONMENT SCORE
Technical feasibility
Technical uncertainty risk to safety, 
environment, cost & schedule

COST SCORE

OVERALL SCORE (Mean of all values)

TECHNICAL SCORE
Effect on commercial fisheries

Employment
Communities

SOCIETAL SCORE

Cost

Safety

Environmental

Technical

Societal

Cost

Assessment to Centrica HSE 
Matrix

Normalised against 5

Environmental impacts of operations

Sub-Criterion

Safety risk offshore project personnel
Safety risk to mariners
Safety risk onshore project personnel

SAFETY SCORE

Assessment to Centrica HSE 
Matrix

Legacy environmental impacts

Gaseous emissions (CO2)

Energy use (GJ)
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APPENDIX B DEPTH OF BURIAL - PIPELINE & UMBILICAL 

Stamford pipeline survey data from 2014 is presented in Figure 4, where the Markham platform 
is depicted at KP0, and the Stamford well at KP7.4. The pipeline shows excellent levels of burial 
along the majority of the length. 

 

Figure 4: Stamford Pipeline burial profile 

KP6.4 onwards is shown in Figure 5, where towards the well end the pipeline rises out of the 
trench into a length buried in rock dumped. The survey shows consistent cover of 0.6m above 
the pipeline (pipeline depth of cover is indicated by the solid blue line). 

 

Figure 5: Pipeline burial profile at Stamford well end 
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Figure 6: Stamford Umbilical burial profile 

Stamford umbilical survey data from 2014 is presented in Figure 6, where the Markham platform 
is depicted at KP0, and the Stamford well at KP7.6. There is good depth of cover exceeding the 
desired depth of 0.6m along the majority of the umbilical. However, there are some sections 
towards the Stamford well end which have less cover Figure 7. 

 

Figure 7: Umbilical profile at Stamford well end 

Umbilical survey data from KP6.4 onwards is shown in Figure 7. Here, two sections at 
approximately KP6.7 and KP6.8 to KP6.9 show less depth of cover than the majority of the 
umbilical. However, this area is outside the Stamford 500m zone and seabed is stable, so it is 
proposed that these short and stable lengths of umbilical are left ‘as is’. 
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Figure 8: Sketch showing locations of rock dump 

 


