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Brent Decommissioning Project Stakeholder Events – Pre-Reading Material

To help maximise your feedback on our proposals at the event, please find attached some pre-
reading material on those topics you have previously requested. These are:

1. Drill cuttings 

2. Debris on the seabed 

3. The concrete Gravity Base Structure

4. Cell contents, especially the sediments 

This pre-reading is provided in advance of the workshops so that you can consult with your 
colleagues and come to the events prepared to discuss any thoughts you may have on our proposals.

Overview

Shell began the long-term planning for the final phase of Brent field life in 2006. It was recognized 
then that this is a huge, complex and technically challenging undertaking that will span more than a 
decade. 

Shell is committed to proactive and thorough engagement with stakeholders. At present, we are 
investigating options for decommissioning through wide internal and external consultation.

We aim to find decommissioning solutions which provide an appropriate balance between safety 
and engineering challenges, environmental risk management and financial considerations. We are 
also committed to decommissioning Brent facilities in accordance with all relevant regulations and in 
compliance with the OSPAR Decision 98/3.

A final concept for an overall decommissioning program has not yet been selected and we are 
studying the options for the decommissioning of the Gravity Based Structures (GBS), the platform 
topsides and infield pipelines.

1. Drill Cuttings

Proposed recommendation to be included in the draft Decommissioning Programme
The conclusion of our studies leads us to the view that the best approach is to leave the drill cuttings 
pile in place. This recommendation is in accordance with OSPAR Recommendation 2006/5 for 
offshore cuttings piles.

Background
Drill cuttings were deposited on the seabed, with some also falling onto the cell tops, when the 
initial wells were drilled from 1977 onwards. However from the late 1990’s onwards, this practice 
changed and drill cuttings have been reinjected down waste disposal wells deep into the seabed. The 
accumulation of drill cuttings - pieces of rock and sand mixed with drilling muds which are used to 
lubricate and cool the drill bit in drilling operations- was the subject of a joint industry project from 
1998 to 2004. The results from the project formed the basis for the OSPAR Commission 
Recommendation 2006/5, which introduced a management regime for offshore drill cuttings piles. 
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Recommendation 2006/5 (implemented through the provisions of Petroleum Act 1998) introduced 
a two-stage approach to assess the best method of dealing with the cutting piles:
 Stage 1: involves an initial screening of all cuttings piles using existing information and research 

to determine the persistence and rate of oil loss over the contaminated area.
 Stage 2: where a study is carried out to determine the best available techniques and/or the best 

environmental practice for the cuttings pile. This stage will also usually require cuttings piles to 
be surveyed and characterised in accordance with accepted practice (OLF Guidelines).

The OSPAR Recommendation details that: “where both the rate and persistence are below the thresholds (i.e. 
total oil loss is less than 10 tonnes/year and the persistence is less than 500 km²yr) and no other discharges have 
contaminated the cuttings pile, no further action is necessary and the cuttings pile may be left in situ to degrade 
naturally. Where either the rate of oil loss or the persistence are above the thresholds, Stage 2 should be initiated at a 
time to be determined by the Contracting Party, taking into account the rate of oil loss, the persistence over the area of 
seabed contaminated and the timing of the decommissioning of the associated installation.” (Sec. 3, Rec. 2006/5)

Following a drill cuttings and environmental baseline survey in 2007, we conducted Long Term Fate 
Modelling and Short Term Disturbance Modelling to better understand the environmental impact of 
the drill cuttings piles in the Brent field. It should also be noted that significant quantities of debris 
are likely to be contained within the cuttings pile. The requirement to remove this debris has an 
interface with drill cuttings management (see Section 2 for separate information on debris).

Recommended option
It is recommended that leaving the pile in place to naturally degrade be adopted as the preferred 
scenario for the Brent Delta cuttings pile. While a wide selection of management options have been 
reviewed for the Brent Delta cuttings pile, the fate modelling, has demonstrated that both long term 
persistence and rate of oil loss from the Brent Delta cuttings pile fall significantly beneath the 
OSPAR thresholds in all modelled scenarios. If this option is accepted, long-term monitoring of pile 
material left on the seabed, including the requirement for future surveys, represents an ongoing 
commitment.

Prior to arriving at this conclusion the following options were also studied:

1. Covering in situ
 Technically feasible using existing current technology
 Not practical for cuttings on the cell tops
 Long term stability, degradation and persistence of the pile cannot be readily monitored

2. Dispersal followed by natural degradation
 Technically feasible using existing current technology
 Likely to have a greater short term impact over a far wider area than just leaving the pile to 

degrade naturally



3

3. Recovery to surface
 Recovery methods are in early stages of development. Remotely Operated Vehicle mounted 

dredge pumps have been used for small-scale trials with some success, but not at the depths 
encountered at Brent Delta

 Practical only 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

 High ratio of recovered water to pile material means that the operation is very time consuming
 Recovery of the cuttings would be followed by one of the following:

o Offshore reinjection: Technically feasible, but condition of existing reinjection equipment 
and availability of suitable disposal wells will drive the cost of this option.

o Transport of slurry to shore, separation and treatment onshore: Options involving 
transfer of bulk slurries to shore will require very large storage volumes due to the quantities 
of associated water. Transfer and transportation systems do not presently exist on this scale.

o Separation and treatment of liquids offshore, transport and treatment of solids 
onshore: Separating the associated water offshore and transferring only solids onshore, 
replicates current skip and ship practice and would appear preferable to transferring bulk 
slurries. Opportunity also exists to treat the solids offshore, for example by using thermal 
desorption processes traditionally used on “new” cuttings, and it is possible the whole 
process could be modularised. However this option is not preferred, wishing as we do to 
reduce transport exposure time and environmental impacts on onshore.

4. In-situ bioremediation
 Technology is still undeveloped
 Requires significant topside modifications
 Bioremediation cuttings treatment effectiveness is uncertain and it has extensive time and cost 

requirements
 Reservations were expressed during the original industry led Joint Industry Project on the 

efficacy of this approach. 

5. Long-term storage of the drill cuttings within the GBS cells of the Brent Delta structure
 Technology to transfer drill cuttings into the cells is available but possible recovery options are 

still only in the early stages of development.
 Mode of access to GBS cells would probably be subsea, however this option is costly and 

technically also unproven.

It is therefore recommended that leaving the pile in place to naturally degrade be adopted as the 
preferred management scenario for the Brent Delta cuttings pile. This recommendation is in 
compliance with OSPAR Recommendation 2006/5 on a Management Regime for Offshore 
Cuttings Piles. 

Further information on drill cuttings is available at:
www.ospar.org/v_measures/browse.asp?menu=00520417000000_000000_000000
www.og.decc.gov.uk/regulation/guidance/decommission.htm
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2. Debris

Proposed recommendation to be included in the draft Decommissioning Programme
The conclusions from our studies lead us to propose the following:
 Remove and dispose onshore all large pieces of debris located on the cell tops and seabed, which 

are outside the cuttings pile and within the Brent Delta 500m zone and to 100m either side of 
the pipeline corridor, using platform/vessel based recovery systems.

 Remove and dispose onshore partially or fully buried items in cuttings piles, where recovery 
does not cause significant disturbance of the cuttings pile. 

 Where removal will cause significant disturbance of the cuttings pile, debris will either be left in 
situ or cropped near the surface of the pile 

This proposed recommendation recognises that there are different categories of debris (i.e. cell top 
and seabed) to consider, as well as whether the debris is buried in natural seabed or drill cuttings.

Background
There is a significant amount of debris on the Brent Delta GBS cell tops and on the seabed around 
the platform. Smaller amounts exist along the pipeline route. The debris on the cell-tops and in the 
near vicinity of the platform consists mainly of under-deck scaffolding that has fallen into the sea 
during storm conditions.

DECC Guidelines [www.og.decc.gov.uk/regulation/guidance/decommission.htm] state a minimum 
requirement to remove all debris within 500m of the platform and 100m of pipelines. However, at 
Brent Delta there is a large degree of interaction between the debris and drill cuttings located on the 
cell tops and seabed. Therefore judgment is required to identify the extent and methods for 
executing debris removal when considering several criteria, particularly safety, environment and cost.

3. Gravity Base Structure (GBS)

Proposed recommendation to be included in the draft Decommissioning Programme
Our studies lead us to conclude that refloating the Brent Delta concrete Gravity Base Structure 
(GBS) would present significant technical challenges. Furthermore, on the basis of environmental 
assessment, there appear to be no significant environmental benefits to be gained by removing the 
substructure from its present location offshore in order to dismantle and recycle it onshore. Hence, 
our proposal to be included in the draft Decommissioning Programme would be to apply for 
derogation to leave the concrete Gravity Base Structure in situ. The OSPAR Decision 98/3 
anticipates this derogation option for larger structures and GBSs.

Background
The Brent Delta substructure is a three-leg reinforced concrete GBS with a base of 19 reinforced 
concrete cells (3 of which form the leg bases, 16 of which can be used for oil storage). The entire 
GBS weighs approximately 308,000 tonnes (including ballast), located in a water depth of 140 
meters. The concrete legs support a plate girder construction modular support frame on which the 
topsides processing facilities are installed. 
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The possible reuse of the Brent Delta installation in its existing location has been investigated. It has 
not been possible to identify any technically feasible and economically viable method of reusing the 
facility for oil and gas or non-oil and gas activities to date. Neither have any viable reuse proposals 
have been received by the project. In the absence of any feasible reuse of the installation in its 
present location, studies have been carried out to consider its removal and disposal. 

Over the past three years, the feasibility of removing the Brent Delta substructure by refloat has 
been extensively studied by a number of leading engineering consultants. As a first generation 
concrete GBS, Brent Delta was not designed explicitly for refloat and significant uncertainties would 
need to be overcome to address the considerable engineering challenges involved at each step 
leading up to an attempt to refloat.  The majority of the work has concentrated on the different 
facets of technical viability and the resultant associated risks. Health, safety and environmental 
factors and cost also have a significant bearing on the final choice of decommissioning scenario and 
these aspects have also been assessed.

Based on UK regulations and OSPAR Decision 98/3, full removal and onshore disposal of the 
topsides and concrete substructures of the Brent Delta platform was the first decommissioning 
scenario considered. The other alternatives for GBS decommissioning are partial removal i.e. to 
remove the legs to provide a clear draft of minimum 55m or to leave the GBS in place, removing as 
much external steelwork as reasonably practical.

In summary, the primary options considered for decommissioning the GBS were:
1. Complete removal of the GBS by refloat, tow,  inshore dismantling and disposal or recycling 

onshore
2. Remove the legs to shore, providing a clear draft of 55m
3. Leave in place

1. The refloat option

Dr. techn. Olav Olsen (DTOO) and Doris Engineering (DE) were selected to carry out initial 
studies looking at the technical challenges associated with refloat.  DTOO were the original 
designers of Brent Bravo and Brent Delta, DE were the original designers of Brent Charlie. Both 
organisations conducted parallel studies investigating all three GBSs in the Brent Field in order to 
gain a greater understanding of the structural and mechanical vulnerabilities associated with the 
refloat scenario. 

The technical risks associated with the feasibility of complete removal by refloat, tow and inshore 
dismantling as well as leaving the structure in-situ were independently analysed by the Danish 
consulting engineers COWI. The risk of being unable to complete the decommissioning scenario as 
planned due to major accidents or incidents was estimated in quantitative terms using state of the art 
methods. Independent experts, predominantly from France, Norway and UK, were used to provide 
specialist input to this technical risk assessment. In addition, historical operational knowledge was 
included to recognise the condition of certain key mechanical systems and structural elements. This 
data provided additional input and validation to the technical risk assessment analysis.
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The studies identified several significant concerns regarding the refloat option, some of which are 
listed below:
 There would be a requirement to identify and seal more than 300 different penetrations, 

including 48 well conductor penetrations. We believe that one of the conductor slots sustained 
damage early in the operating life of the platform, but the extent of this damage is not known 
and would be extremely difficult to determine. The success of sealing the conductor slots, as well 
as several other penetrations, could only really be verified when attempting the refloat operation, 
and as such residual risks would remain high until refloat had been successfully accomplished.

 One of the cells forming part of the base is known to have developed integrity problems early in 
the operating life of the facility. It is known that this cell has sustained internal leaks, and hence 
oil has never been stored in this particular cell. The location and cause of the leak has never been 
fully established. Therefore, it is assumed that the watertight integrity of this cell could not be 
assured through refloat, tow and subsequent inshore dismantling, and the cell would need to 
remain full of water through refloat and tow to an inshore location. This restricts the amount of 
water that could be removed from other cells that acts as counterbalance during refloat, hence 
restricting the amount of buoyancy available.

 On the basis that one of the storage cells would need to remain flooded during refloat, plus 
operational and installation weight growth and uncertainties associated with residual sediment 
remaining in the cells once the platform has stopped producing, we believe that there would be 
insufficient residual buoyancy to raise the base caisson structure sufficiently above the sea 
surface for inshore dismantling, even if the legs had been removed.

 There remains very high levels of uncertainty over the feasibility of installing the various systems
necessary to attempt refloat. Much of what is conceptually proposed does not currently exist or 
where it does exist, has not been used on any other installation. Amongst others, such new 
systems would include: a power and control system, an externally mounted ballast system, an 
under base water injection system, a cell level monitoring system, a cell pressurisation system and 
a platform positioning system.

 The accuracy of estimated retraction forces, as well as sustainable hydraulic jacking force 
underneath the base, could not be established until attempting the refloat operation; this is a 
residual risk that would remain high until refloat had been successfully accomplished

 In activities that could take several years with the development of new technologies to complete, 
the safety risk would be substantially higher for complete removal of the substructure versus 
other options; derogation from the OSPAR decision in respect of the complete GBS structure 
would offer the best solution from a safety risk perspective.

 The technical risk assessment concludes that even at its most optimistic, the risk of technical 
project failure at the outset is many multiples higher than normally acceptable for marine 
operations.

 A preliminary Environmental Impact Assessment suggests that complete removal of the 
structure would not present the best practicable environmental option (BPEO).

Having considered all the various factors affecting the refloat concept, our studies conclude that it 
would not be technically feasible to attempt to refloat the Brent Delta substructure.
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2. Partial Removal to onshore (Derogation)

In this concept, after all other decommissioning activities have been completed and the topsides and 
Modular Support Frame (MSF) have been removed, each of the legs would be removed from the 
structure to give a clearance of at least 55m below Lowest Astronomical Tide. The sections would 
then be transported to shore for final dismantling, recycling and disposal as appropriate. The 
remaining base caisson structure would be left in place.

 Each leg would be removed in one or several sections, weighing up to approximately 6,000 
tonnes. Weather conditions even in fairly moderate summer sea states are such that the legs 
would need to be restrained in some way while the cuts were being performed.

 Depending on the number of leg sections involved, after removal, the shaft section may need to 
be rotated and placed horizontally on a transportation barge so that it would be stable during 
transportation to shore.

 All the legs contain steel inside them, so depending on the number and configuration of the 
cuts, this would either have to be removed or restrained to avoid any material moving or 
dropping out during the lift.

 This concept will require derogation from the OSPAR decision.

3. Leave in place (Derogation)
In this concept, after the wells have been plugged and abandoned, and the topsides and MSF have 
been removed, the entire structure would be left in place.

 As part of the derogation process, an appropriate inspection process, monitoring regime and 
criteria for carrying out remedial work would be agreed with the regulator DECC for 
implementation post decommissioning.

 A navigational aid would be installed on top of the cap on just one of the legs and would be self-
contained with its own power.  The unit would be fully replaced every 5 years or so via 
helicopter.

 This concept requires derogation from the OSPAR decision for the structures that remain.

Recommended option
Studies indicate that complete removal of the structure would not present the BPEO. It also 
presents prohibitive and significant technical challenges as stated above. Hence our proposed 
recommended option (Option 3) would be to apply for derogation to leave all of the concrete 
Gravity Base Structure in situ.
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4. Cell Contents (especially the sediments)

No recommendation is yet proposed pending completion of further studies and obtaining samples 
of the cell contents.

Background
There are 16 large concrete storage cells at the base of the Brent Delta GBS. These are likely to 
contain:
 “Attic oil” (oil “trapped” in the dome of the cell)
 Water, including inter-phase emulsion material between the oil and the water layers
 Oily sediment on the floor in the base of the cells

We are investigating ways to recover the attic oil with the objective of onward transportation via 
existing pipework and pipeline system using offshore facilities. Alternatively it may be shipped to 
shore for combining with the main oil production stream.

Treating water and inter-phase emulsion materials will depend on factors such as oil content. If oil is 
present at levels below agreed limits, it could be left in situ in the large concrete cells as it is similar 
to oil levels in produced water discharges in current operations. If required however, the water and 
inter-phase emulsion material may be treated in situ or removed for treatment. 

The 16 storage cells are large structures measuring some 60m tall with a diameter of 20m. We do not 
yet know how much sediment may be present, but for the purposes of our studies we have 
estimated there might be a range of one to seven meters of sediment in each cell. If this is the case 
then this represents us having to find a solution for a very significant volume of sediment (e.g. 7m of 
sediment depth would be equivalent to approximately 20,000 m³ of material) which may comprise 
approximately one third water, one third solids and one third oil.

Two principal concepts (each together with two sub-concepts) are being studied:

CONCEPT SCENARIO A: Removal and treatment of sediments
CONCEPT SCENARIO B: Containment within the existing cells

Within these two main concepts there are various subsets and refinements but the information 
presented focuses on the salient points. Please note that the following information is based on 
ongoing studies and hence, is subject to change. This information also attempts to describe some of 
the key considerations at this time.

At this stage, we must stress that no decisions regarding a preferred option have been made. As we 
progress with our studies, we will continue to keep you updated via emails and/or the Brent 
Decommissioning website (www.shell.co.uk/brentdecomm). 

Some of the key features associated with these two concepts are presented below.
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CONCEPT SCENARIO A: Removal and treatment of sediments
Removal of sediments to the maximum practical extent
- Removes sediment from cells
- Technical feasibility of recovery not yet demonstrated: requires mobilisation of large quantity of 

material from challenging subsea location
- Highest cost
- Relatively the highest health and safety risk 
- Requirement for post-operation monitoring not expected
- Removes long term uncertainties

Post Removal treatment of sediments 

Sub-concept 1: Reinject down a waste disposal well after removal
Removed cell sediment is injected down a disposal well from a host reinjection platform 
- Returns waste back underground
- Feasibility of reinjection of large volumes of removed sediments yet to be demonstrated
- Localised solution 

Sub-concept 2: Offshore treatment to remove hydrocarbons and disposal (to sea) if within 
licensed discharge levels
Cell sediment is removed, treated (thermal/biological/chemical) and then discharged offshore.
- Some exposure to the environment (but discharge below regulatory limits)
- Technical feasibility of treatment at offshore location yet to be demonstrated
- Operation could be vessel based and therefore independent of well plugging operations

CONCEPT B: Containment within the existing cells
Sediment left within the cells in a non-capped situation (sub-concept 1) or capped with a capping agent (e.g. sand, 
gravel, grout or bentonite, sub-concept 2)  
- Containment rather than treatment
- Least technical/implementation challenges
- Long term uncertainties
- Lower cost 
- Sediment remains immobile; very slow release into the sea
- Potential for extensive sampling and long term monitoring required, similar to the ongoing 

monitoring of drill cuttings

Sub-concept 1: Non capped situation
- “Natural attenuation” at the surface of the sediment will form a barrier between the sediment 

and the water in the cell, thus limiting leaching of oil into the water phase
- With no exposure to bacteria in the marine environment, degradation in the rest of the 

contained sediments will be very slow
- Natural attenuation does not work on all potential contaminants 
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Sub-concept 2: Capped with a capping agent 
- Application of capping with sand, gravel, grout, bentonite is at present the most technically 

feasible option
- Verification of the long-term behaviour of capping would be necessary 

To confirm our proposals to manage the cells’ contents, especially the sediments, we need to 
characterise the sediments both qualitatively and quantitatively. As previously indicated to 
stakeholders, cell sampling is now planned after cessation of production some time in 2011.

We will keep stakeholders fully informed and engaged as we progress our studies and development 
of the cell contents management options.   
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Cell Remediation – Concept Selection Criteria

Primary assessment criteria and sub-criteria proposed for evaluating concepts for cell remediation

Primary criteria Sub-criteria

 Health & safety Comparative risk assessment 

Long term health risk

 Environmental Net CO2 emissions

Operational risk

Residual risk

Waste balance

 Technical Application of technology

Management of uncertainty

Adaptability

 Societal Other sea users

Regional development

Onshore communities

 Economic Financial exposure 

Implementation cost

Development cost


