
 

 

 

 

 

Brent Decommissioning Project 

Stakeholder Events 2011 - Souk Session Questions and Responses 

This document provides answers to all questions asked at the “souk” sessions which took place at the 
stakeholder dialogue events 2011. Questions are listed and the responses follow in a narrative format. 
Questions are charaterised into eight topic areas: Brent Alpha, Bravo and Charlie platforms: differences to 
Brent Delta, Brent Alpha steel jacket removal, the monitoring programme, gravity base structures (GBS) legs, 
pipelines and debris, storage tank (“cell”) contents and sampling, the Environmental Impact Assessment 
(EIA) scoping report and miscellaneous.  
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1.0 Brent Alpha, Bravo and Charlie platforms: Differences to Brent Delta 

Questions asked at the “souk” sessions surrounding differences to Brent Delta:  

 In terms of decommissioning: will Delta be first? 

 Where else is decommissioning being done worldwide? 

 Debris: I do not want the sea bed to be polluted like space 

 Gravity Base Structures (GBS): How safe is it to leave it?  Will its condition be monitored? 

 Legs up creates a surface hazard:  We are concerned for mariners  

 The starting point [should be clean seas]: We‟re never going to be satisfied unless assured all is 
coming out 

 What are the cumulative effects of drill cuttings?   

 Drill cuttings: Would it not be logical to analyse drill cuttings around all the platforms before making 
a decision? What level of oil is in the drill cuttings? 

 Are the cells the same dimension in Bravo and Charlie as in Delta? 

 I‟m happy with the concept of top side removal but want local economic benefit [from this]? 

 If leave the GBS are you leaving the cells?   

 Will you monitor the GBS?  What will you monitor?   

 Will you remove the attic oil? 

 Drill cuttings are like a beehive.  Supposing Shell went bust.  Who then carries the liabilities? 

 What are the options to remove drill cuttings?   

 If degradation takes place over many years, will Shell be around to deal with it?  Or who will deal 
with it?   

 If it‟s possible to refloat Bravo and Charlie, would Shell do it? 
 
Response 
 
Brent Delta will be decommissioned first, then Brent Alpha and Bravo, and finally Brent Charlie. Brent Delta 
is the first as it is the most northerly of the four platforms and also the “simplest” to isolate having only two 
export lines connecting it to the other Brent facilities. It makes sense to start here and carry forward learning 
gained on Brent Delta to the other three platforms. Learning is also being taken from other decommissioning 
projects which have already taken place in the Norwegian, Dutch and UK sectors of the North Sea, the Gulf 
of Mexico and also from projects in the Far East. 

In terms of design Bravo is essentially the same as Delta with three legs and 16 oil storage tanks (“cells”) in 
the base (“caisson”). The cells are not separate to the GBS but an integrated part of the whole structure. 
Three additional “cells” actually form the three legs, two of which contain the well conductors and the third is 
a utility leg.   Brent Charlie is a different GBS design with four legs and a total of 36 cells for various uses in 
the base. The cells on Brent Bravo and Delta each measure some 60 metres tall and 20 metres in diameter. 
The cells on Brent Charlie are some 57 metres in height and some 13 metres x 13 metres square. 

We expect to find attic oil (oil “trapped” on the underside of the domed cell top roof) in all of the cells on 
Brent Delta. We also expect that, due to the pipework arrangements in the Brent Charlie storage tanks, there 
will be oil trapped there too; only ten Brent Charlie cells are designed for oil storage use; 8 for crude oil 
storage and 2 for diesel. 

In contrast, different piping configuration leads us to believe that Brent Bravo does not have attic oil present. 
The exact status will be confirmed by survey on each installation and ultimately we plan to remove all attic oil 
across the field.  
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In regards to GBS removal our studies indicate that the technical and safety risks associated with removing 
the Brent Bravo and Charlie GBSs via refloat would be similar to those identified for Brent Delta. The risks 
associated with refloat for Brent Delta were such that it would not be recommended.  
 
If refloat were an acceptable option from a risk point of view, there would be other considerations such as 
the amount of time, energy and other resources that would be required to remove and dispose of the 
structures, as well as the amount of onshore landfill space that would be required to accommodate them, 
since the majority of the structures or their constituent materials could not practically be reused.  
 
We believe that the negatives outweigh the benefits of removal and all three GBSs are candidates for 
derogation. In their review of the Brent Delta refloat studies the Independent Review Group (the “IRG”) 
were satisfied that the technical risks for Brent Delta would preclude removal by refloat. Whilst the IRG have 
not yet carried out their review of the Brent Bravo and Brent Charlie refloat studies, the technical risks are 
analogous with Brent Delta and also do not favour refloat. The cells are an integral part of these structures, 
and they would be left behind as part of the GBS. 
 
OSPAR Decision 98/3 is premised on the principle of full removal. It however recognises that in some cases 
the operators can make a case for derogation. The case for derogation should be based on a comparative 
assessment between removal and leaving in situ, demonstrating that the safety, environmental and technical 
issues favour leaving in situ. The GBSs on Brent Bravo, Charlie and Delta fall into this category along with 
the Brent Alpha jacket footings (>10,000 tonnes). The current view is therefore that all three GBSs and the 
Alpha jacket footings will be proposed in the Decommissioning Programme as derogation cases.  
 
The monitoring programme is being devised at present, and a full monitoring regime will be included in the 
Decommissioning Programme.  

For any structures that would be left in place following decommissioning a long-term inspection and 
maintenance proposal would need to be submitted as part of the Decommissioning Programme. After 
decommissioning we shall undertake monitoring activities that are consistent with DECCs Decommissioning 
Guidelines. These will help us to understand (i) the impact, if any, that the offshore decommissioning 
operations themselves have had on the environment; (ii) possible long-term impacts from the presence of 
pipelines and derogated structures left in place on the seabed; and (iii) the continued recovery of the local 
seabed from the effects of the historic discharge of drill cuttings.  

This information will allow the owners of the facilities, Shell and ExxonMobil, in dialogue with DECC and 
other government departments, to determine if unexpected adverse effects have arisen, and if so to agree any  
mitigation measures which may be necessary. 

As part of the long term arrangements associated with leaving structures in place, if the GBS are to be left 
“legs up”, there will be aids to navigation installed on each of the structures to reduce any risk to mariners.  
Information on these structures will also be documented in the FishSAFE database. This is a system that 
helps fishermen to fish safely in UK waters by providing them with navigational information on oil and gas 
related surface and subsurface structures.  

Current indications show that if left in situ the GBS base structures would remain largely intact for 400-500 
years, dependent on several factors including the condition at time of leaving in place. Further studies are 
being carried out to gain greater understanding of the leg degradation and possible collapse mechanisms with 
a view to understanding the implications of leaving the legs in-place and initially intact.  

Shell and ExxonMobil will remain liable for any remaining facilities, pipelines and drill cuttings piles post 
decommissioning in line with applicable legislation, including any derogated structures such as the GBSs and 
Alpha jacket footings. Ultimately the UK government would take on liability if Shell and ExxonMobil ever 
ceased to exist. 
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Liability will also, as mentioned above, include debris and drill cuttings. As with Brent Delta, the other three 
platforms have debris on the seabed. Extreme weather and storms in this part of the North Sea can 
sometimes result in the loss of temporary structures over board; these typically comprise scaffolding lost 
during 35 years of operations. As for Brent Delta, all debris will be removed within a 500 metre radius of each 
platform and 100 metres either side of any pipelines on the seabed. A seabed survey using a vessel performing 
an over-trawl of the area will be conducted after the debris removal operations. Debris will not be removed if 
doing so will result in a significant disturbance of any drill cuttings piles present.  

In terms of drill cuttings, the piles around each of the platforms have been analysed.  The maximum 
concentration of oil that we have found in samples is 148,000µg/g (about 14%).  Most samples from piles 
had less than 10% oil. The oil comes from oil based drilling muds used in the early days to drill the wells. 

In the early stages of the decommissioning project we did look at several possible other remediation options 
for drill cuttings and some questions on these were raised by stakeholders at previous dialogue events (June 
/July 2010). Recovery methods currently available are in early stages of development and pose significant 
technical challenges at 140m water depth. 

Remotely operated vehicle mounted dredge pumps have been used for small-scale trials with some success, 
but not at the water depths encountered at Brent Delta and it would only be practical where the pile is 
adjacent to an existing facility.  Although it may be feasible to develop vessel based recovery (and processing) 
systems, extended operational durations and the costs involved might make this impractical.  The high ratio 
of recovered water to pile material means that the operation is very time consuming.  

We have estimated that across the field, persistence and rate of oil release from all the piles, values are below 
the “Stage 1” thresholds of the OSPAR Recommendation 2006/5 on drill cuttings recommendation.  
OSPAR 2006/5 recommends that piles with values below these thresholds are best left undisturbed to 
degrade naturally. It is therefore recommended that leaving the drill cuttings piles in place to naturally degrade 
should be adopted as the preferred scenario for all Brent platforms. 

As required under OSPAR Recommendation 2006/5 all the drill cuttings piles in the Brent Field were subject 
to a Phase 1 screening assessment in late 2007 to determine (i) the rate of oil release to the water column and, 
(ii) the persistence of the area of seabed contaminated.  The cuttings piles at each location were treated as 
separate entities. 

The assessment was based on the latest survey data for each pile.  The physical extent and dimensions of each 
pile was surveyed by MBES (multi-beam echo sounder) in 2007.  In that same year, a detailed benthic 
environmental survey was completed, and this provided data on the total hydrocarbon concentrations of 
material from seabed cuttings piles and adjacent seabed sediments.  The screening study of the cuttings piles, 
also used historical comparative data on the sizes of the piles derived from surveys carried out in 1997 and 
2004. 

We concluded that in each Brent pile the values for both the rate of oil release and the persistence of the area 
of seabed contaminated were well below the OSPAR thresholds of 10 te/yr and 500 km2/yr respectively.  
Accordingly it was not necessary to undertake a Phase 2 characterisation study on any of the Brent piles. 

We do not believe it is appropriate or necessary under OSPAR Recommendation 2006/5 to sum the values 
for oil release or area persistence from the individual piles at individual platforms. 

Options for the management of historic cuttings piles in the Brent field will be covered in the Environmental 
Impact Assessment, and this will include an assessment of the cumulative impacts that might arise from the 
presence of the five separate piles in the field.  The separations between the piles in the Brent Field, from 
north to south, are approximately 4km, 4.4km, 2.3km and 5km. 
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The environmental impacts of different options will be informed in part by the results of detailed pile-specific 
modelling of the long-term fate and effects of the piles if they were left in place without any treatment. 

Finally, in terms of topsides removal, like Delta, all topsides will be removed and brought onshore for 
dismantling. The process of prequalifying dismantling sites has been completed and the contracting process 
has commenced. No decisions have yet been made as to where the structures will be brought ashore to be 
dismantled.  
 
We have strict contracting and procurement processes which will be followed as well as adhering to 
applicable law. Shell will adhere to Shell General Business Principles and Shell Contracting and Procurement 
procedures, and comply with applicable law in order to ensure a fair, transparent and non-discriminatory 
vendor qualification and selection process.  
 
Shell recognises the potential benefit to the local economy of the onshore dismantling activities. Studies 
indicate however, the employment benefits may be modest in terms of dismantling jobs created. Perhaps of 
greater importance is the role Brent could play in further building skills and capability in the supply chain in 
the decommissioning sector. This sector is forecasted to grow considerably over the next few decades both in 
the North Sea and other areas around the world. Exporting intellectual capability and technology to other 
countries undertaking decommissioning could bring wealth and value to the UK economy. 
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2.0 Brent Alpha Steel Jacket Removal 

 

Questions asked at the “souk” sessions surrounding Alpha jacket removal: 

 Who regulates the top sides (disposal etc)? 

 Is there fishing interest in the space currently occupied by the Alpha jacket‟s base? 

 Are all the wells being shut off?  Will any be revisited in future? 

 Are there any radioactive substances (on any rigs)? 

 What is the weight of the whole jacket? 

 Can we have more detail on why [the steel jacket removal proposed is] the Best Environmental 
Option? 

 To which water depth can divers work in the North Sea? 

 How does this process compare to similar projects, for example, North West Hutton? 

 What are the reasons for not removing the full jacket? What determined the height you are leaving? 
Could you leave more of the footings in place? What is the major driver for leaving some of the 
footings? The cost is fine, but can you technically achieve full removal the structure? 

 Does the topside onshore tendering process include suitability of onshore licensing? 

 What are the risks of leaving the footings? 

 Have you considered other uses for the platforms, for example, wind turbines? 

 Is the process [of removing the jacket] diver free? 
 

Response 

 

Brent Alpha is the only one of the four Brent platforms that has a steel jacket. Installed in 1976 the jacket 
weighs around 16,500 tonnes and stands in water deep enough to completely submerge the London Eye at a 
water depth of 140 metres. The current jacket weight is around 21,400 tonnes including piles, grout and 
marine growth.  
 
We do not propose to remove the entire jacket due to concerns regarding the levels of technical and 
execution risk involved. These risks increase as more of the jacket is removed with total removal representing 
the most technically challenging option. The extended nature of the operations, deep under the water, 
exposes operational personnel to potentially higher risks in the short term.  Currently the practical limit for 
saturation diving is 300 metres, considerably deeper than the depths encountered in the Brent field. However, 
as explained above, these short term potential safety risks to personnel must take precedence. For partial 
removal it is likely that divers may be required to undertake some parts of the removal operations but Remote 
Operated Vehicle intervention will always be used in preference to divers and wherever practicable. Results 
from the removal studies suggest that the jacket upper section can be removed without the need for divers.  
 
Removing the entire jacket also carries increased operational environmental risks associated with disturbing 
the drill cuttings. This risk is greatly reduced with partial removal. Short term execution safety risk has to be 
evaluated against long term residential risk to safety from leaving part of the structure on the seabed.  
 
The cost of full removal is over twice that of removal to -84.5 metres. This increased expenditure is not 
viewed as justified in the absence of environmental benefit. There is a direct relationship between scope, 
schedule and cost. The greater the extent of removal the longer the removal activity and greater the cost.  
 
Similarly, there is a direct link between energy used and emissions discharged during removal and disposal 
activities against the amount of energy saved from recovering and recycling steel from the project. The 
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recommendation of leaving the jacket footings could be revisited if new techniques and /or vessels become 
available and technical feasibility of total and safe removal can be demonstrated. 

 
In terms of what we propose to leave behind, the „footings‟ of a piled steel jacket are clearly defined (in the 
OSPAR regulations) as: “those parts of a steel installation which are below the highest point of the piles 
which connect the installation to the sea bed”.  
 
For the Brent Alpha jacket, the cut elevation is selected at a nominal distance above the highest steel pile, 
whilst allowing sufficient clearance for fixing cutting equipment to the jacket members.  
 
Whilst we believe it may be technically feasible to remove the full jacket, for the reasons outlined above and 
on pages 10, 11 and 12 of the 2011 stakeholder engagement event pre-read [www.shell.co.uk/brentdecomm], 
we currently believe the best practical and balanced option is to leave the jacket footings in place.  
 
Another example of where footings have been left behind, although a different design to the Alpha jacket was 
the NW Hutton field. Its decommissioning proposal was to leave footings in place as a derogation case, 
which was accepted as part of their broader decommissioning programme.  
 
Leaving the footings and removing the steel structure to a -84.5 metres level is viewed as being the best 

environmental option, although there is little to distinguish between the options in terms of environmental 

impact.  

Any long term obstruction risk to fishing vessels caused by leaving behind the lower section of the jacket at 

60 metres above the sea bed (-84.5 metres below sea level) is judged to be manageable and low. The 

implications for prolonged effect on seabed sediments, loss of fishing grounds and any potential for a small 

release of contaminants from the anodes is also considered very localized and insignificant.  

Studies indicate that there is relatively little fishing activity in the area (International Council for the 

Exploration of the Sea (ICES) rectangle 51F1) of the Brent field. The area of the Brent Alpha jacket base 

(about 6,000 sq metres) is a very small proportion (about 0.0002%) of ICES rectangle 51F1.  The area that 

would be occupied by the base of the jacket if it were left in place with a 500 metre radius safety zone around 

it would also be very small, about 0.8 km2, approximately 0.03% of the ICES rectangle 51F1.  

Historical fishing data also shows a low level of fishing activity and low value of catch from the Brent area. 

Consequently there will be a low residual risk to fishermen through leaving the footings in place.  

The 500 metre exclusion zone in place around the structures during their operational life will remain 

following decommissioning as a mitigation measure, marked on relevant charts and maps. Information on 

these structures will also be documented in the FishSAFE database. This is a system that helps fishermen to 

fish safely in UK waters providing them with navigational information on oil and gas related surface and 

subsurface structures.  

Although knowledge is limited it is believed that potential “reuse” of the footings as an artificial reef in 140 

metre water depth would provide only a relatively low level of benefit in this part of the North Sea. 

In regards to NORM (Naturally Occurring Radioactive Material) there will be some recovered from some of 
the topsides‟ and wells‟ pipework as a part of the decommissioning process. This will be managed and 
disposed of on shore fully in line with current regulations for dealing with NORM, which is a routine and 
well established process in operating oil and gas facilities. There is also likely to be NORM in the GBS storage 
cells.  

http://www.shell.co.uk/home/content/gbr/aboutshell/shell_businesses/e_and_p/decommissioning/brent_field_decomm_studies/stakeholder_dialogue/
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Based on the information we have we estimated that the volume of any sediment in the Brent Bravo and 
Delta cells may vary between wide range of some 1,000 m3 and 20,000 m3. Brent Charlie platform cells may 
contain up to 6,000 m3.  
 
It is possible that the following components could be present in any sediment - BTEX (Benzene, Toluene, 
Ethylbenzene, Xylene), H2S, NORM, TPH (Total Petroleum Hydrocarbon), PAH (Polycyclic Aromatic 
Hydrocarbons), PCB (Polychlorinated Biphenyl) and heavy metals.  
 
This sediment (mostly sand) has been deposited over 30 years of operations from fluids extracted from the 

reservoir and stored over time in the cells.  

As mentioned previously, we don‟t yet know specifically what the sediment contains nor is what amounts, as 

we are yet to obtain samples, but physically we believe it could be solid to semi-solid oily/waxy deposit. 

Getting a sample can help us decide possible management approaches to deal with the cell contents. It will 

also help us to understand more regarding potential LSA/NORM (Low Specific Activity/Naturally 

Occurring Radioactive Material) deposit within the cells.  

We do not have confirmation that there is definitely LSA/NORM deposit in the cells, although data collected 

from produced water on the platforms does indicate low traces of NORM, suggesting that LSA/NORM 

precipitation will be present inside the storage cells. There are no signs of increased radioactivity in the cells as 

the NORM levels in the water phase samples were fairly low. 

A cell survey project is being developed and implemented with the aim to enter one or two typical cells on 

Brent Delta and to obtain data on the contents inside the cell. This is now planned for 2012. 

In regards to regulating topsides disposal, the disposal contract will be let by Shell as we want to be sure Shell 

has significant influence and control of the process.  The regulations applied to these activities will be 

impacted by the final location of the disposal yard, such as trans- shipment of waste.   

Contracts for the disposal of waste will go through a Shell tendering exercise and waste management team 

auditing programme before being reviewed with SEPA (Scottish Environment Protection Agency), the legal 

authority in this case.  

The prequalification process for onshore disposal ensures that tenderers will have all required licences for the 

receipt, handling, treatment and disposal of waste streams. 

Before we can begin the process of removing topsides, production of oil and gas across each platform will 
cease. This is a significant stage in the decommissioning of the platforms and represents the point at which 
the Brent field will no longer contribute to the UK‟s gas and oil supplies. Production from Brent has been 
declining over recent years after 35 years of world class production performance and eventually the decline 
will be such that production is no longer viable. 
 
After the end of production we can move towards completing the abandonment of every well. Well 

abandonment work has been underway for 3 years and currently 29 of the 40 wells on Brent Delta and 3 of 

the 38 wells on Brent Bravo are complete (as at January 2012). Work on Brent Alpha is due to commence in 

Q4-2012 and on Brent Charlie in Q1-2013. A monitoring programme is being developed to confirm the 

integrity of the abandonment work carried out on each well. 
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We have looked at a range of possible re-use options for the Brent platforms. For technical, economic and 
logistical reasons, none of these options have shown a potential which would warrant further and more 
detailed study. 
 
From a wide range of some 35 possible re-use ideas gleaned from other previous decommissioning projects, 
both within Shell and based on other operator‟s ideas, this was narrowed down to some 10 options ranging 
from energy related reuses to recreational to research applications.  
 
Brent is far offshore (180 kms) and even further from major centers of population. Oil and gas operational 
and maintenance costs are high (some £20+ million p.a. per platform) imposing major restrictions on the 
economic viability of reuse opportunities. Distance from the shore and being limited to a small scale makes 
reuse opportunities for alternative energy currently non-viable.  
 
Some have asked Brent structures could make artificial reefs. Generally open lattice type structures e.g. steel 
jackets provide a greater surface area as a substrate for living organisms and also provide greater protection 
for a range of species of various sizes. Current experience of redundant oil and gas rigs being used as artificial 
reefs (e.g. in the Gulf of Mexico) are limited to steel structures.  
 
Some species e.g. the cold water coral Lophelia are however found growing on concrete structures as well as 
steel jackets. Generally the Brent concrete structures and their location (far off shore in deeper waters) do not 
make them attractive candidates for re-use as artificial reefs. 

 
With regards to individual items of equipment and their potential for re-use, we will continue to explore 
opportunities for equipment re-use (such as high value machinery etc). However we estimate that some 95% 
of the steel will be recycled as scrap steel. 
 
If third parties want to study other uses, we are very willing to discuss these. It should be noted that any such 
reuse potential options will have to accommodate the expensive maintenance and operational costs of these 
large facilities offshore as well as the ongoing decommissioning liabilities by the potential re-use operator. 
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3.0 Monitoring Programme 

 

Questions asked at the “souk” sessions surrounding the monitoring programme:  

 Baseline seabed surveys: are they going to be made available before the formal decommissioning 
programme is released? 

 What exactly is the maintenance plan? What will a longer term monitoring programme look like? How 
long is the monitoring commitment, for example is it 100‟s of years? What is the long term 
contingency? Who will do the monitoring for example if Shell no longer exists? When does monitoring 
cease to be Shell‟s responsibility? 

 What evidence is there for integrity of the concrete cells? 

 How is the decision made to stop monitoring? 

 Will we have a comprehensive understanding of likely impact?  Will monitoring assess against this 
hypothesis? 

 Does Shell have a financial plan for potential remediation in future (even if Shell as a company does 
not exist)? 

 What will Shell do if the original assumptions were wrong, for example the leach rate, cell stability? 

 Regarding monitoring: If environmental impact is not high, will monitoring cease? 

 How good is the inventory of drilling and production chemicals used on rigs so far? 

 Is there potential to control-release the cells over time?   Trial one and assess impact first? 

 If things go according to plan, what impacts would occur? 

 Are the environmental survey reports going to be publicly available? 

 What will be left behind?  How much oil? 

 How quickly will the cells degrade and leak? How likely is it that contaminants will escape into the sea?  
What is the timescale? 

 Will it be a primarily financial decision on what to do with the cells? 

 Are pipelines going to be cleaned enough to serve as habitat for marine life? 

 What financial provision will there be to secure future liability? 

 Long term risk is the key issue: There is a long term difficulty in monitoring: you must monitor the 
long-term integrity of the cell walls.   

 Is there anything we can do biologically or chemically to deal with the sediment? 

 Is there anyone identified to do the monitoring? 

 Will you monitor different contaminants separately, i.e. use different methods of detection? 

 There‟s not enough detail at this point to decide if I‟m satisfied with the proposal. 
 

Response  

 

After decommissioning we shall undertake monitoring activities that are consistent with the Department of 
Energy and Climate Change (DECC) Decommissioning Guidelines. These will help us to understand:  

i. The impact, if any, that the offshore decommissioning operations themselves have had on the 
environment;  

ii. Possible long-term impacts from the presence of pipelines and derogated structures left in place on 
the seabed;  

iii. The continued recovery of the local seabed from the effects of the historic discharge of drill cuttings.  
 
This information will allow the owners, in dialogue with DECC and other government departments, to 
determine if unexpected adverse effects have arisen, and if so to agree any mitigation measures which may be 
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necessary. The monitoring programme will be designed to answer what, if any, impacts from our offshore 
operations have been, and what, if any, are the long-term legacy impacts and how we plan to manage them. 
 
The owners of the Brent field fully acknowledge their responsibilities with respect to future monitoring 
liabilities for any remaining facilities. 
 
The initial 10 years of monitoring will help dictate subsequent levels of monitoring required for the future – 
based on those initial findings.   
 
Current decommissioning and, if required, future remediation costs will be borne by the owners. Shell and its 
co-venturer ExxonMobil shall remain liable for any remaining facilities, pipelines and drill cuttings piles post 
decommissioning, including any derogated structures.  
 
Ultimately the UK government would take on liability if both Shell and ExxonMobil ever ceased to exist. 
This is unlikely since Shell and ExxonMobil are both very long established companies with a history of strong 
cash flows and credit ratings. 
 
The monitoring programme will be constructed in conjunction with DECC and be informed by the 
Environmental Impact Assessment (EIA) report, which is currently being compiled. Upon completion, the 
EIA will provide an independent assessment of the possible impacts on the environment. Details of the 
monitoring programme will be described in the Decommissioning Programme which will be submitted to 
DECC later in 2012 and, which will then be subject to a period of public disclosure and consultation.  
 
The long term monitoring requirements will become known and agreed with DECC when initial data is 
obtained from the first few years of monitoring. We will continually assess the results and determine with the 
regulators if any further course of action is required.  
 
There is also a DECC requirement to reassess periodically decommissioned facilities in the light of 
monitoring results and further technical developments that may require us to undertake further 
decommissioning activity.  
 
If monitoring data indicates that the initial modelling is not accurate then the EIA will be revised with the 
actual field measurements to verify whether there could be a potential environmental impact. If this is the 
case, then corrective actions shall be proposed by Shell to DECC prior to implementation. 
 
Our Decommissioning Programme is likely to propose that derogation from the general rule of complete 
removal is sought for the concrete Gravity Base Structures (GBS) and the footings of the Brent Alpha jacket.  
 
The drill cuttings are likely to be left undisturbed on the seabed as they do not exceed the thresholds 
stipulated in OSPAR Recommendation 2006/5.  
 
Pipelines do not fall under OSPAR Decision 98/3 but are subject to individual comparative assessments. It is 
likely that some will be removed and some left buried or trenched in place.  
 
On completion of the decommissioning programme, therefore, the seabed, any derogated structures and the 
remaining pipelines will have to be monitored for many years to come. In dialogue with DECC, Shell as the 
operator will establish a full and responsible monitoring programme to achieve this. Organisations to 
undertake the required monitoring on our behalf will be identified later as decommissioning gets underway. 
 
GBS and Cells Contents  
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As mentioned above our Decommissioning Programme is likely to propose to leave the GBSs containing the 
storage cells in place as refloat at this time has been deemed to carry technical risks which are unacceptably 
high to safely achieve complete removal.   
 
The 16 GBS storage cells at Brent Bravo and Delta which we plan to leave in place each measure some 60m 
in height and a diameter of 20m. The cells on Brent Delta and Charlie contain attic oil (oil trapped in the tops 
of the cells). We propose that this oil is removed and either reinjected into a waste disposal well or piped to 
Brent Charlie for export or shipped to shore for treatment. It is estimated that Brent Delta may contain up to 
50m3 of trapped attic oil per cell (i.e. around 800 m3 in total).  
 
The proposal for the GBS of legs up vs. legs down (i.e. removal) is still undecided pending the results of a 
study looking into the possible leg degradation. This study is due for completion during the first half of 2012. 
 
Dealing with the cell contents is however a much more complex task and we are currently undertaking a cell 
survey project in order to better determine what may be in the cells. When we get a sample, its analysis will 
provide information which will help inform our cell management strategy.  
 
Alongside data on the sediment it will also help determine the composition of any waste water in the cells. 
These can then be analysed against the complete inventory of the materials of the platforms we have 
available, along with our good understanding of chemicals that were used during drilling and production 
operations. Standards of record keeping in the early years were not as comprehensive as today; nevertheless 
we believe we still have a good basis of data to use for this analysis.  
 
Currently two cell options are being carried forward for cell sediments, (1) leave in place or (2) remove and 
reinject. If leave in place is determined as the best option, sediment monitoring methods will be assessed.  
 
In order to do this we, as previously mentioned, are currently studying possible leg degradation mechanisms 
and how they might affect the concrete caisson base structure where the storage cells are.  
 
Leg collapse may have an impact on the cells and their contents if left in situ. It is however extremely difficult 
to predict with any degree of certainty how these structures will fail.  
 
The study will address three main questions:  

 How might the legs collapse and how many cells may fail?  

 How might the contents be exposed to the sea?  

 What might the cell contents be composed of?  
 
Current indications suggest that the legs could remain largely intact for a period between 150 and 300 years, 
but this is without another uncertainty of the effects of debris falling from the legs onto the caisson and how 
this might in turn affect the support available to the legs.  
 
The caisson structure and storage cells themselves might be expected to remain largely intact for a 
considerably longer period of time - in excess of 500 years - but this does depend on the size, shape and 
effect of debris falling from the legs as they degrade, particularly in what is called the splash zone around sea-
level in a scenario where the legs remain intact and protruding above the water. 
 
As part of the current investigations, modelling studies will address the possible release of cell contents if cell 
collapse and failure were to occur. As previously indicated we do not yet know the exact volume or 
composition of the cell sediments, so for the purposes of our studies we have estimated there may be a range 
of one to seven meters of sediment in each cell (e.g. 7 meters of sediment depth would be equivalent to 
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approximately 35,000 m³ of material from all three platforms).  We think that the sediment may be one third 
oil i.e. up to potentially some 12,000 m3 oil by volume.  
 
We do not favour the option of a deliberate, planned and controlled release over time and at present we are 
studying this issue to better understand the impacts of natural breakdown of the cells and subsequent 
exposure of the contents over a prolonged period of time. 
 
In regards to what could be done chemically or biologically to the cell contents, these concepts have been 
studied and rejected. Chemical treatment would need the sediments to be agitated (requiring high and long 
term energy use) to mix the high volumes of chemical additives required. Biological treatment would also 
require agitation or it would only penetrate the surface layers of sediment. The low temperature found at the 
bottom of the North Sea (around 4 deg. C) would also limit the effectiveness of biological or chemical 
treatments. 
 
It is important to note that the decision of what to do with the cell contents will not be primarily a financial 
decision. Technical and operational feasibility, safety, social and environmental impact (both short and long 
term) and cost will all be factors in our consideration. As touched on above we are currently exploring what 
technical solutions are available to us. We will take samples from the storage tanks to help us decide whether 
it is feasible to mobilise, remove and then re-inject the sediment back into old oil wells deep underground, or 
alternatively to help us evaluate the impact on the environment of sealing the sediment and leaving it in place 
in the concrete tanks. Whilst the cost differential will be a factor in our integrated decision making, it will not 
be the principal deciding factor.  
 
Pipelines and Debris 
There are several different types of pipelines in the Brent field that will require case by case evaluation as to 
decommissioning solutions.  Some pipelines will be removed while others may remain on or trenched in the 
seabed. Some may also be “rock dumped” (rock is placed from a vessel to cover and protect the pipeline) to 
protect the seabed and fishing activities. All pipelines that are left will be cleaned and left filled with seawater 
but the inside of the pipelines will not be open to the sea (any exposed ends will be sealed). There is no need 
to clean the outside of pipelines as they have over years been exposed to the marine environment and serve in 
some cases as habitat for some species. 
 
Debris on the seabed is to be removed from Brent installations in a 500m zone around the platforms and 
within 100m either side of decommissioned pipelines, except where removal would unduly disturb drill 
cuttings. Pre and post decommissioning surveys and post-debris removal over trawling will be performed.  
 
The EIA report, containing environmental survey data, will be released and publically available as a part of 
the EIA component of the Decommissioning Programme to be submitted to DECC later in 2012. It will 
then be subject to a period of public consultation. All baseline survey work will not be available before this 
phase but released as a part of the EIA component.  
 
If any stakeholder wishes to discuss baseline data, they are welcome to contact us. There is also further 
information included in the pre-read material for the recent stakeholder dialogue events and also in the 
responses to previous events [www.shell.co.uk/brentdecomm]. More information will become available as the 
remaining studies are completed. Ultimately the Decommissioning Programme (DP) submitted to DECC will 
contain all the information and rationale required for stakeholders to assess the options preferred and will be 
subject to a period of statutory public consultation. In the meantime if any stakeholder wishes to discuss with 
Shell any aspect of our studies and plans, they are welcome to contact us. 
 
 
 

 

http://www.shell.co.uk/home/content/gbr/aboutshell/shell_businesses/e_and_p/decommissioning/brent_field_decomm_studies/stakeholder_dialogue/
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4.0 Gravity Base Structures (GBS) Legs 

 

Questions asked at the “souk” sessions surrounding GBS legs:  

 Gravity Base Structure (GBS) legs: if cutting the legs below the surface, will these be marked with a 
buoy? 

 If you are removing the legs with a] single heavy lift, are there any vessels that can do that? 

 Is the availability of vessels and issue for the supply chain of marine development?  Do you think there 
may be a shortage of vessels or competition for them?  Could that impact on costs? 

 Do you envisage a requirement to build more single heavy lift vessels? 

 Will Shell invest in vessels?  Are diving support vessels the exception [i.e. Shell owns rather than 
commissions them?] 

 How much time does it take to remove each leg? 

 How many Gravity Base Structures are there to remove? 

 Do some of the legs have pipes in them?  Will they be sealed?  

 Do you think that those contractors conducting the decommissioning studies will then move on to 
delivery? 

 You‟ve identified three sites for reuse/recycling processing? Why these sites? 

 Will there be a radio-beacon on the GBS legs? Will they be marked for navigation? 

 How will the navigation lights work?  What simulation studies will be done prior to deployment? 

 £70million for removal of each GBS leg: How have you reached that estimate? 

 What sort of maintenance regime will there be for navigation aids with GBS legs down? 

 How will the structures left (legs) be monitored and maintained?  

 Demolition of legs: what experience is out there [globally] of sub-sea demolition of legs? 

 Are Bravo and Delta slightly different?  Is Bravo an optimised version of Delta?  Is Bravo the hub of 
operations?  Is Delta a more stand alone platform? 

 Charlie has had problems with „glugging‟ in the cells: how will you monitor the production of gas [for 
all platforms]? 

 How will you detect gas if it accumulates? 

 How are we going to manage the loss of this North Sea history [what process is there in place to 
record the field‟s development, use and decommissioning]? 

 How high above the water will the legs be if left behind (where would the cut be made)? 

 What potential hazards to shipping might there be? 

 Has there been any monitoring of traffic in the area, for example, is it constant?  What if something 
broke down and drifted? 

 Will climate change/higher waves speed up the process of leg degradation? Do you have any data on 
wave height? 

 Comment: Whatever decisions are taken may set a precedent for other platforms in future. 

 Has there been any failure mode analysis for the GBS legs? 
 
Response 
 
In the Brent field there are three gravity based structures (GBS) - Brent Bravo, Charlie and Delta. Although 

Bravo and Delta GBS are of the same basic Condeep design there are differences in their design. Further, 

there are differences in the topsides configurations. Brent Delta is a less integrated platform as it is only 

connected to Brent Charlie via one gas export line and one oil export line. Brent Bravo is the start of the 

FLAGS (Far North Liquids and Associated Gas System) gas export line to St. Fergus on the Scottish 
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mainland and as such handles gas from the other Brent platforms as well as from fields run by other 

operators. 

The Brent Bravo, Charlie and Delta GBS have utility systems and equipment connecting the topsides with the 

storage facility within the caisson structure. Two of the legs on each of the Brent Bravo and Delta GBS 

contain the well conductors. Should the GBS be left in-situ with the legs left initially intact, the majority of 

the hardware inside the legs would likely be left in place to degrade naturally over time. Any items left would 

not be expected to adversely affect the natural environment. Should the entire structures be left in place after 

completion of decommissioning activities, the current expectation is that a concrete cap would be placed over 

the legs to act as a seal. 

Current and provisional estimates would seem to suggest that it may cost approximately up to some 

£70million to remove each leg. This would equate to a cost of £700million to remove the legs from all three 

GBS). This very provisional estimate is based on available possible technology, time and resources required to 

remove the legs and it‟s possible that more detailed study work currently underway will affect this estimate. 

That the GBS should be left in-situ with the legs left initially intact is thought to be the preferred 

decommissioning scenario on the basis that a departure from this – for example, leg removal, would result in 

increased exposure to technical risk, increase cost, and increased environmental risk. However, it is 

recognised that leaving the legs initially intact could have longer-term implications and so the 

Decommissioning Project is undertaking further work to understand the longer-term implications of leaving 

the GBS where they are after the decommissioning process has been completed. This further work entails 

trying to establish what is most likely to happen to the structures they start to degrade, and also to establish 

whether it would be feasible to remove the legs. The purpose of these studies is to understand whether there 

would be a justification for removing the legs, and if so, would removal of the legs be feasible. 

The topsides facilities would be removed in all instances. However, should the Decommissioning Programme 

include a recommendation to leave all the GBS with the legs initially intact protruding from the sea; the Bravo 

and Delta legs would all be left such they would protrude approximately 18-20 metres above Lowest 

Astronomical Tide (LAT). However, the legs on Brent Charlie would only protrude around 6 metres, so it 

would be necessary to extend at least one of the legs upwards by about 18-20 metres to ensure that in future 

the Aid to Navigation would not be unnecessarily vulnerable to damage from winter storms. 

Although currently it is not our preferred proposal, should the Decommissioning Programme include the 

recommendation that the legs be removed - “Legs Down”, at the very least, the legs would be removed to 

provide 55m clear water depth below LAT, possibly more, although this would depend on many factors, not 

least of which would be technical. In any event the leg sections would be removed, probably as a single 

section and then transported to shore for dismantling, recycling or disposal, as appropriate. The weight of 

each leg removal would be approximately 3000 tonnes.  

The current indications are that there are already heavy lift crane a vessel with sufficient capacity to remove 

the legs, however, the use of such vessels does depend on sea states, structure and vessel movements, and 

snatch effects and the ability to keep any leg section stable during the final stages of any cutting operation. 

Any commitment to using any heavy lift crane vessels as part of any leg removal operations would follow the 

usual contractual protocols used by Shell, but as leg removal feasibility studies have not yet been completed it 

we cannot comment further at this stage. 

The use of explosives 



Stakeholder Events 2011 -          16 

Souk Session Questions and Responses BDE-F-GEN-AA-6048-00009 

 

The use of explosives has been considered for complete removal scenarios. However the Brent GBS are 

massive structures and there is no historical precedent on the scale of Brent. At this time we view the science 

behind such a technique as inexact and it would be difficult to predict with any degree of certainty how the 

legs may topple; the consequences with respect to potential damage to the storage cells and the environment 

difficult to predict. 

The use of explosives on one metre thick concrete walls of the legs could also be considered unreliable, 

especially at the water depths required. Primarily this is because it would be difficult to forecast the state in 

which the legs would remain. 

We would also not favour using explosives for environmental reasons as the potential environmental impact 

would be very difficult to predict with certainty. In any event, traditionally the use of explosives is considered 

a last resort in terms of decommissioning. 

Further, firing explosive charges to topple a structure would be the “point of no return”, and may result in an 

unplanned situation from which it may be impossible or extremely difficult and dangerous to recover; that is, 

the end result may not be enough to fully topple and not enough to ensure 55m clearance from sea-level, thus 

requiring yet further high risk work on an unsafe structure to complete the operation. 

Long term fate modelling 

Some failure analysis work has already been carried out for the long term fate of the GBS, but studies are 

ongoing and should be completed early 2012. These studies will look into the potential effects of climate 

change and hence sea levels. The data used is an extension of the statistical data used for the design of marine 

structures today. It is possible that higher water levels and wave height might speed up the leg degradation 

process but the science of prediction in this content is very inexact and difficult to quantify. 

How the legs might fail is extremely difficult to predict with any degree of certainty, but current indications 

suggest that the legs could remain largely intact for a period between 150 and 300 years, but this currently 

does not take into account the possible effects of debris falling from the legs and on to the caisson. This in 

turn might affect the legs and the way they are supported.  

The caisson structure itself might be expected to remain largely intact for a considerably longer period of time 

- in excess of 500 years, but this depends on the size, shape and effect of possible debris falling from the legs 

as they degrade, particularly from what is called the splash zone around the tops of the legs at the sea-level.  

Monitoring 

After decommissioning the Brent Field partners shall undertake monitoring activities that are consistent with 

DECC‟s Decommissioning Guidelines. These will help us to understand: 

• The impact, if any, that the offshore decommissioning operations themselves have had on the 

environment;  

• Possible long-term impacts from the presence of pipelines and derogated structures left in place on 

the seabed;  

• The continued recovery of the local seabed from the effects of the historic discharge of drill cuttings.  

This information will allow the owners (Shell and Exxon), in dialogue with DECC and other government 

departments, to determine if unexpected adverse effects have arisen, and to agree mitigation measures which 

may be necessary. 
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The International Maritime Organisation (IMO) state that, if leaving structures in place but removing the legs, 

they need to be cut to at least 55m below sea level. 

The monitoring programme is currently being devised, and a full monitoring regime shall be proposed and 

included in the Decommissioning Programme.  

The IMO state that for structures greater than 55m below sea level there would be no requirement to mark 

the remaining structure with a buoy. We would provide appropriate notification to the UK Hydrographic 

Office so that mariners could be advised in a timely manner of the change of status of the installation, and so 

that appropriate amendments could be made to charts. 

The structure would also be incorporated in the FishSAFE system. FishSAFE is a PC-based safety device that 

provides the skipper of a fishing vessel with detailed information about subsea obstructions, and provides a 

timely warning of any nearby oil and gas related infrastructure.  FishSAFE clearly shows the position of all 

surface and subsea structures up to six miles from the vessel. 

Should the GBS be left “legs up”, Aids to Navigation (AtoN) would be installed. The type of AtoN would be 

the subject of agreement and discussions with the Northern Lighthouse Board, the authority responsible for 

such matters.   

Typically, navigation aids are battery operated and subject to regular monitoring and maintenance and 

changed out by helicopter. Also if the legs left protruding above the water, in addition to AtoN, the agreed 

monitoring regime will assess the formation of any gas in the legs.  

In regards to shipping traffic in the Brent area, detailed collision risk assessments, and snagging risk 

assessment for fishing vessels, are being prepared by independent consultants. The results of these studies 

will be incorporated in our Comparative Assessment of options.  

Historical fishing data shows a low level of fishing activity and a relatively low value of catch from the Brent 

area. There will be a low residual risk to fishermen through leaving the Brent Alpha jacket footings in place.  

Mitigation measures will be put in place for any structures left in place. The 500m exclusion zone already in 

place around the GBS structures will remain and sites will be marked on relevant charts and maps. 

Information on these structures will also be documented in the FishSAFE database.  

Working with others 

Currently we are working with a range of contractors undertaking decommissioning studies for us. Looking 

forward to the next stages of decommissioning, those enterprises who have decommissioning execution 

capability will be amongst those contractors considered for performing project execution roles, in accordance 

with Shell Contracting and Procurement Procedures.  

We are currently in the Prequalification Evaluation process for onshore removals locations. At the moment 

we have seven sites identified for reuse/recycling processing who are being assessed as part of this process. 

These sites are in the north east of England, eastern mainland Scotland, Shetland and Norway. The 

geographical location of the disposal site is significant, as the transit time from the Brent Field, some 180kms 

north east of Shetland, is a major driver of offshore removal costs. 

Decisions taken on the Brent project will not set a precedent. Under the OSPAR Decision 98/3 and the 

DECC guidelines it is stated that each decommissioning project must essentially be considered on its own 

merits. There is a lot to learn from other projects and we encourage such cross industry learning but the 

principle of precedent cannot be argued as a basis for decommissioning options. 
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Finally in regards to managing the North Sea history attached to Brent a proper regime for preserving 

historically important Brent records is being developed. Some records may be retained in the Shell company 

archives, with others saved in other public archives.  Also Shell has helped establish an initiative called 

“Capturing the Energy” to assist this important aspect of the oil and gas industry decommissioning activities.  
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5.0 Pipelines and Debris 
 
Questions asked at the “souk” sessions surrounding pipelines and debris: 

 Are any of the pipelines bundles? 

 Degeneration over time: It‟s an unknown and an issue for fishing industries in the long term.  Is there 
any sign on these pipelines of any spanning?  (Any span.) 

 Rock dumping: Not considered a long-term solution by fishing organisations or trawling fishermen so 
why is it ok in the North Sea, as in the Southern North Sea.  Rock dumping is not acceptable and 
against [our] regulations and policy. 

 The estimated ongoing monitoring costs seem low: £0.5 million per annum.  Is that realistic and what 
is it based on, as it seems low based on the number of subsea facilities? 

 What impact on the live subsea infrastructure will the whole decommissioning project have, for 
example, in subsea lifting work, etc? 

 Are the pipelines going to be removed? 

 Have there been any recent incidents of spanning on the Brent pipelines?  (Any span.) 

 If recovery is by cut and lift, what will be the impact?  What will be the integrated implementation 
plan? 

 Flexible lines: what are these exactly?  

 How far will the pipes be cleaned?  What about [sea] life down there and the effects on it? 

 Are pipelines and umbilicals (in treatment terms) treated the same?  How and why? 

 Will the pipelines be cleaned?  What is the diametre range? 

 Will any marine life be affected?  What happens with the cleaning?  To what extent?  

 What is the size of the pipework: Umbilicals; flexibles; ridgid? 

 All subsea pipelines not buried should be removed.  The technology is there to achieve this. 
 

Response 

In accordance with the DECC Decommissioning Guidelines, all practical decommissioning options for each 
individual pipeline are being considered and subjected to comparative assessment in order to determine the 
recommended decommissioning option for each pipeline. Feasible options vary from pipeline to pipeline, but 
in general they include leaving in situ with various remedial work, partial removal and full removal. 

Removal of pipelines is a feasible decommissioning option which is included as part of this comparative 
assessment process. The exposed rigid pipelines at Brent are all concrete coated large diameter lines and full 
removal involves significant operational risk to personnel as well as considerable energy use and emissions. 

Removal needs to be assessed against the risk to other users of the sea, in particular fishermen, if the pipelines 
are left exposed in situ on the seabed. The assessment also needs to take account of the effect of pipeline 
degradation over the long term, which may result in a period where the main length of the pipeline poses a 
snagging hazard due to disintegration of the line. All these issues are being considered as part of the ongoing 
detailed quantitative comparative assessment process for the rigid Brent pipelines.  

Rock dumping and recovery and lift are also considered to be a feasible methods for pipeline 
decommissioning and will be included as part of this process. 

For recovery and lift the main impacts would be exposure of personnel to operational hazards involved in the 
removal operations and energy use with associated CO2 emissions, resulting from use of support vessels, 
machinery and transport.  Detailed execution planning will determine how the recovery operations are to be 
conducted and sequenced with other work. 
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Flexible pipelines are pipelines which are constructed from layers of materials, both steel and composites, to 
form a strong and flexible hose which can perform the functions of a traditional rigid steel pipeline. Flexible 
lines are more expensive to manufacture than rigid pipelines, but can be easier and more economical to 
install, especially where short lengths are required, such as for tie-ins at platforms or subsea facilities. The 
other types of flexible products present at Brent are umbilicals, which incorporate small bore hoses and small 
electrical cores within a wound steel wired structure and power cable, which contain purely electrical cores. 
There are no pipeline bundles within the Brent field.  

The intention is to clean the pipelines, unless there are reasons why this is not practical for individual lines 
(e.g. for long-abandoned lines). The diameter range for rigid pipelines is 8” to 36”, for flexible pipelines is 4” 
to 14” and the umbilical cores are smaller at typically 0.25” to 0.5” diameter. 

We are currently conducting an engineering study to determine the methods to be employed for cleaning of 
the pipelines, including potential environmental effects and disposal routes for the fluids. This study is not yet 
complete, however, the general intention is to flush out any remaining hydrocarbon inventory via existing 
export lines, clean wax deposits off walls of oil pipelines and treat and flush waste and residual via a safe 
route, such as down wells.  

Treatments for pipelines and umbilicals will be different. Compared to pipelines, the umbilical hoses are 
much smaller, and contain different fluids (typically control fluids). The walls of umbilical hoses will not have 
wax deposits found in oil pipelines, but they can become clogged with small debris. The cleaning of the 
umbilicals will be addressed as part of the ongoing pipeline cleaning study. In general, the umbilical hoses 
would be flushed to remove existing control fluids, with the waste treated in accordance with waste 
regulations. 

By the time that the Brent assets are physically dismantled, the subsea facilities should no longer be live (i.e. in 
use). However, whether or not there are live subsea assets present, correct lift planning procedures will be 
followed to ensure that lifts are planned, risk assessed and performed safely. 

In terms of degeneration over time, Shell perform regular pipeline inspections and has built up an inspection 
database showing the spanning history of the Brent pipelines covering a period from 1988 to present. There 
are a number of spans (raised sections, slightly off the seabed) present along the Brent pipelines, but only two 
of these, both on the Brent Charlie to Cormorant oil export line, are currently large enough to be classed as 
notifiable spans under the FishSAFE system (i.e. they are  greater than 10m length and 0.8m high).  

These spans have remained unchanged and would be rectified with rock placement if pipeline is 
decommissioned and left in place. In general, over time the spans along the Brent pipelines have been stable, 
or gradually reducing, which reflects the fact that the seabed at Brent in 140m water depth is stable with little 
change over the long term. This is in contrast to the shallow Southern section of the North Sea where shifting 
sand waves and scouring are a common problem. 

The monitoring cost of estimate of £0.5 million per annum refers only to seabed environmental sampling. 
The actual cost of monitoring condition of any remaining pipelines is likely to be higher.  
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6.0 Storage Tank (“cell”) Contents and Sampling 

Questions raised by stakeholders about cell contents and sampling: 

 What if the sediment is contaminated with radioactivity? Will the radioactive sources be removed? 

 Why is there an amount of attic oil and how much attic oil is in the cells? 

 Is attic oil re-useable or a waste? Will the attic oil be recovered or re-injected? 

 Are there some wells at Brent that have already been used for re-injecting waste? 

 Wells: to what extent is Shell using best practice seals for plug and abandonment? 

 Is the proposal to sample every cell (will sediment be the same in all)? When you have one sample, will 
you go on to do more? Attic oil:  Will you look at that at the same time? 

 How will the assessment be made regarding the balance between collapse and release versus leaching? 

 Who has done this before? (cell sampling)  

 I would like to know, what would happen if the cell contents were just released? 

 Comment: There is a difference for me between discharge of oil and water and other more hazardous 
content. 

 Which analytes will be determined for sediment samples collected? 

 What is the risk of damage overall to the concrete structure during the drilling (sampling)? 

 How confident are you that sampling won‟t release attic oil? 

 Will the topsides need to stay if recover and re-inject is the option selected? 

 If you decide to leave the sediment in place and cap, will you use the drill hole from the sampling? Will 
the sample hole be used for recovering the cell contents? 

 How will holes be capped or sealed after the sampling? 

 How will the sampling tool be deployed? 

 How often will you have to back and monitor if the sediments are left in place? 

 How much consideration has been given to encountering hydrogen sulphide (H2S) and gas pressure? 

 If you don‟t recover the sediment, what happens by way of release in 500 years or when the cells 
collapse? Would the base plate or plug last 500 years?  (It‟s not intended to be permanent.) 

 Legacy issues: Cell contents might be more difficult to recover in years to come. 

 Ongoing surveying of what is being left behind at £0.5 million seems low per annum?  Suggest you 
take the figure off! 

 

Response 

The first cell survey project including obtaining a sample is currently scheduled to take place in 2012. This 
survey project will attempt to access one to three cells. Decisions regarding the extent of further sampling will 
be taken once results have been obtained.  As the cells on the platforms have been subject to a similar oil 
storage regime, we anticipate that the sediments likewise will generally be similar in nature. As cell 
decommissioning progresses and more sampling can be done, information on the sediments will build up.  
 
Cell sampling has been attempted previously by the Ekofisk platform in the Norwegian sector of the North 
Sea; however this concrete structure was of a different design to the cells on Brent B, C and D. Brent poses 
significantly more complex access challenges. 

 
The oil inlet pipe is not at the apex of the underside of the domed roof of the Brent Delta cells. So there is 
attic oil in the cells. Being more buoyant than water, this means a quantity of oil becomes trapped in the 
“attic” space above the oil inlet pipe and below the cell dome.  
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We are unable to determine the actual volume trapped in the “attic” space but based on the geometry, the 
volume of attic oil in each of the 16 Brent Delta cells, could total some 50m3 per cell (i.e. around 800 m3 in 
the total 16 storage cells for BD).  
 
At this time it is not clear if the attic oil will be re-usable or deemed as waste. There is a possibility that it may 
be recovered directly from the cells and then processed onshore. 
 
When we do take a sample of the cells we are confident there will be no leakage of attic oil as the sampling 
equipment has been designed to prevent leakage and double isolations are maintained at all times during 
drilling and sampling.   
 
The cells operate at a pressure that is lower than the surrounding sea pressure so that if a leak occurred, 
seawater would flow into the cells rather than attic oil flow outwards. The drawdown will still be in place; 
hence there will be a 4 bars pressure difference between the sea and the cell content going inwards.  
 
We believe the risk of damage to the concrete structure during drilling of the small 7” sampling hole is 
extremely low. The structure is very robust by design and detailed engineering analysis has confirmed that 
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small hole drilling should not impact on structural integrity. The roof concrete at the drill location is 1.2m 
thick. 

 
Samples will be taken using a sampling stack which will be deployed on the base plate fixed to the cell roof 
and over the hole drilled through the concrete using a remotely operated vehicle (ROV). The sonar and 
sampling tools will then be deployed into the cell. If the decision is made to leave the cell sediments in place 
the same drill hole could then be used to deploy the capping materials. 
 
Post sampling, the holes will be sealed by two independent barriers; 1) a high integrity plug and 2) closed 
valve system.  The plug is designed to be removable and the valve opened by remotely operated vehicle if 
access will be required in the future for further sampling and monitoring purposes. 

 
Once we have a sample a full analysis will be performed to identify the full composition. Based on other but 
related sources of information, we consider that the following components could be present in sediments: 
BTEX (Benzene, Toluene, Ethylbenzene, Xylene), H2S, NORM, TPH (Total Petroleum Hydrocarbon), PAH 
(Polycyclic Aromatic Hydrocarbons), PCB (Polychlorinated Biphenyl), heavy metals. 

 
We recognise that the cells are likely to contain H2S and all equipment that is being used has been designed 
accordingly.  Procedures for handling the samples that are recovered have been developed on the basis that 
H2S is likely to be present and workers will be fully protected to ensure that they are not exposed to H2S or 
any other harmful substance. 

 
If any NORM (naturally occurring radioactive materials) is found present in the cells, and the remove and 
reinject option is selected, it will be removed as a component of the cell sediments and reinjected into a 
disposal well. It will be treated and its disposal will fully comply with all the applicable regulations. If leave in 
place is selected, NORM will remain in the cells along with the sediments.  
 
There are already some Brent wells which have been used for re-injecting waste previously, both for disposal 
of drill cuttings and also waste production fluids. Whilst we can learn from experience gained from these 
operations, when assessing the feasibility of sediment injection we need to look in detail at the specific aspects 
of this operation (fluid characteristics, volumes, availability of suitable injection locations) before making any 
decisions regarding the viability of this option. 
 
Recover and reinjection of the sediments has never achieved before in this sort of situation and if it is the 
selected option, the topsides will need to remain in place to process the cell contents before it is reinjected. 
Topsides removal in this case will only take place after undertaking the removal and reinjection of the cells‟ 
contents. 
 
We are currently modelling possible GBS collapse scenarios, addressing three main questions:  

 How might the legs collapse and how many cells may fail?  

 How might the contents be exposed to the sea?  

 What might the cell contents contain?  
 
The modeling studies will address the possible release of cell contents if collapse and cell failure were to 
occur. We do not yet know the volume or composition of the sediments in particular. So for the modelling 
work a range of volumes of exposure to the sea water are being considered. Studies also include consideration 
as to what would happen if the cell contents were just released. All of these will inform the EIA which will be 
publicly available as part of the Decommissioning Programme. The cell survey work being undertaken in 
2012 aims to get information on the cell contents to provide some calibration of the modelling studies 
underway. 
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For any structures that would be left in place a long-term inspection and maintenance proposal would need to 

be submitted as part of the Decommissioning Programme. Indications are that if left in situ the structures 

would remain stable for 400-500 years but this is dependent on several factors including the condition at time 

of leaving in place. 

A monitoring programme will be developed if sediments were left in the cells. After decommissioning we 

shall undertake monitoring activities that are consistent with DECC‟s Decommissioning Guidelines. These 

will help us to understand: 

i. The impact, if any, that the offshore decommissioning operations themselves have had on the 
environment 

ii. Possible long-term impacts from the presence of pipelines and derogated structures left in place on 
the seabed 

iii. The continued recovery of the local seabed from the effects of the historic discharge of drill cuttings 
 

This information will allow the owners (Shell and ExxonMobil), in dialogue with DECC and other 

government departments, to determine if unexpected adverse effects have arisen, and to agree any mitigation 

measures which may be necessary. 

It is too early to provide response as to how we would recover the contents in years to come as to date we do 
not have data on the composition and nature of contents of the storage cells. The aims of the cell survey 
project planned for 2012 is to get some information on the volume, mobility, composition and injectivity of 
sediments. Depending on the type and quality of information, we can start to try and assess what might be 
the long term effects on the sediments in a leave in place case. 
 
We estimate that at present prices the routine seabed benthic survey that might be carried out periodically 
around the structures might cost about £0.5-0.75 million.  Any detailed “as-left” structural survey immediately 
after decommissioning, and subsequent periodic visual surveys of the remaining structures, would be in 
addition to this. 

 
In regards to ongoing plug and abandonment work, Shell is using cement plugs to a specification that meets 
the requirements of Shell‟s own technical standards and Oil and Gas UK requirements as the primary means 
of ensuring effective abandonment.  
 
A barrier for final well abandonment has to be permanent, i.e. it must be capable of doing its job over time. 
The industry currently accepts that cement provides similar physical and chemical properties to the rock it is 
replacing and it is therefore used for permanent barriers.  
 
The Brent Abandonment Philosophy requires us to install three discrete permanent barriers in each wellbore. 
Shell employs a Principle Technical Expert dedicated to Well Abandonment who frequently communicates 
with global industry expertise which allows us to keep abreast of best practice and new technology 
developments. 
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7.0 Environmental Impact Assessment (EIA) Scoping Report 
 
Questions asked at the “souk” sessions surrounding the EIA scoping report: 

 What are the recovery rates and recyclants, i.e. can different methods recover more or less material? 

 Is the sensitivity of the onshore environment taken into account at each facility and for each treatment 
method? 

 
Response 
 
Onshore recycle rates for all modules will be handled by a licensed authorised waste management company 

who will be working to strict environmental guidelines ensuring that the most appropriate methods for 

treating and handling contaminants and disposal are carried out. NORM will be managed and disposed of 

fully in line with current regulations for dealing with NORM, which is a routine process in operating oil and 

gas facilities. 

The sensitivity of the onshore environment is taken into account at each facility and for each treatment 

method. Issues related to onshore dismantling and surrounding locations are being addressed in the 

Environmental Impact Assessment (EIA). Also contractors will be assessed for their ability to be sensitive to 

local issues and stakeholder relations as well as having to comply with applicable waste and environmental 

regulations.  
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8.0 Miscellaneous 
 
Miscellaneous questions asked at the “souk” sessions: 

 What will the approach be for the safety case going forward with the Health and Safety Executive 
(HSE)? 

 
Response 
 
We are already in a dialogue with the regulator (HSE), the decommissioning project having taken over the 

maintenance of the Safety Case.  We have already submitted a safety case “14.2 material change” for the Cell 

Survey Project and tentatively agreed that the transition in January 2012 when Brent Delta oil and gas export 

ceased, will not be a material change. We will go forward maintaining the safety case as we reduce the 

hydrocarbon inventory this will be achieved by an ongoing dialogue with the regulator and the Brent asset 

team. 

 
 


