
Cell Management Stakeholder Task Group – Cell Sediment Management Options and Assumptions 

This document provides a description of the five options for management of cell sediment with the 

associated assumptions that were identified by the CMSTG in deliberating their assessment of each of the 

options. Here we focus on the five remaining options following the review and reduction of the original 

seven options in February 2012. 

The following assumptions are true for the overall cell sediment management activities, and hence for all the 

options: 

 Most of the work at sea will take place during summer months 

 Effects considered in the model are for Brent Delta – not the three GBS platforms (though 

cumulative impacts will be considered)  

 The options are assessed on the basis that the options are successfully carried out as planned. Risk 

criteria are used to capture the associated uncertainty.  

 Technology used will be what is currently available or currently in development (i.e. future unknown 

technology is not taken into account) 

 The political context is the UK government as now (i.e. not Scottish independence) 

 Sediment volume is approximately 35,000 tonnes of which approx. one third oil; one third water and 

one third solids 

 The GBS legs are left up with the topsides removed 

 Approximately 80% of information/knowledge gained during the activities will be shared with other 

operators etc. 

 

Cell option 1 – Sediment Leave in Place: no treatment  

Option Title Option description 

Sediment leave in 
Place: no treatment 

Leave sediment in place [LiP]: no 
further treatment  

 

Water Left in cells 

Sediments Left in cells 

Materials added to cells None 

 

This option is premised on the assumption that the environmental modelling impact assessment shows that 

leaving the cell sediments in place has an “insignificant to a small negative”1 (at worst) impact on the 

environment which is viewed generally acceptable, especially to regulatory authorities. It should be noted that 

this work is still ongoing, so this assumption may prove to be invalid. 

 

 

 

 

                                                           
1 As indicated and defined in the EIA (in preparation). 



Criteria Assumptions – Cell option 1 

Communities:                    
Those on land 

 Environmental impact associated with Sediment LIP will be “insignificant to small 
negative” [at worst] long term and therefore sediment will not need to come on land.                   

 No monitoring of the cell content will be done: if the cell sediment is acceptable to stay in 
place then monitoring is not needed. 

Air Emissions:                        
End points 

 The contents will not generate anything above the range “insignificant to small negative” [at 
worst] environmental impact. 

 The basis of this option is that monitoring will not be required –i.e. specifically monitoring 
of the cell contents (as indicated by the EIA). 

Marine Environment:          
End points 

 GBS degrades after 500 years, but the content will not generate anything above the range 
“insignificant to small negative” [at worst] environmental impact. 

Risk Marine 
Environment  

 Not much happening operationally to be a risk 

Downsides:            
Natural Resources  

 No new natural resources will be added as part of this option 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Cell option 2 – Sediment Leave in Place: Enhanced MNA 

Option Title Option description 

Sediment Leave in 
Place: Enhanced 
MNA  

 

Sediment leave in place + bio 
stimulation or enhanced  
monitored natural attenuation 
[LiP+  MNA] 

 

 

Water Left in cells plus some in 
situ treatment 

Sediments Left in cells plus some in 
situ treatment 

Materials added 
to cells 

Addition of products to 
enhance natural attenuation 

 

This option is considered as an alternative to the Sediment Leave in Place (no treatment) option for a 

scenario where the volumes of cell sediment are low, but the environmental impacts could be mitigated by 

some treatment of the surface layer of the cell sediment. 

Under this option only the top 20/30 cm of the sediment are treated as the biodegradation will be limited by 

the depth to which the chemicals can diffuse down to. 

 

Criteria Assumptions -  Cell option 2 

Communities:      
Those on land 

 Approximately 3000 to 4000 tons of chemicals taken out to platform to support the 
process 

 Monitoring will be required for this option  

Supply Chain: 
Regional (NE UK) 

 It’s not an ongoing treatment, it’s a one off injection plus potential further addition. 

 There is no guarantee where the chemicals will come from (e.g. economic benefit might 
not be local) 

Air Emission:            
End points 

 Monitoring will be required for this option  

Marine Environment: 
Operation 

 There are more vessel movements for enhanced MNA to bring chemicals to the cells 

Marine Environment: 
End points 

 This option should get the content to an acceptable level of residual environmental impact 

Risk Marine 
Environment  

 Scenario of leaking hoses – release of chemicals considered as risk 

 Process may be unsuccessful. The planned biodegradation rate may not be reached due to 
unforeseen issues (growth inhibitor etc…) 

 Rate of release will be similar for options 1, 2, and 3 – so it’s the toxicity of the content 
that makes the difference. 

Downsides:        
Natural Resources  

 Chemicals for enhanced MNA needed to implement this option 



Criteria Assumptions -  Cell option 2 

Onshore 
Environment 
Operations 

 The discharges etc from the plants to manufacture the chemical products onshore are 
discounted as they would be happening anyway and are authorized under the plant 
licenses. 

 There is a difference between the plant having and not having an order from Shell but it 
would be a) small and b) difficult to calculate. The Shell product would have to cause a 
step change in the production of the plant for this to make a difference 

Knowledge:            
Society  

 Access to these subsea storage cells is new for all concepts 

 If option 2 (Enhanced MNA) is carried out there would be a monitoring programme 
carried out which would extend our knowledge on the biodegradation of hydrocarbons in 
cold subsea environment. 

  

 

 

 

 

 

 



Cell option 3 – Sediment Leave in Place: Capped 

Option Title Option description 

Sediment Leave in 
Place: Capped 

Sediment Leave in Place + 
capping material added 
[LiP capped] 

Water Left in cells plus some in situ treatment 
- potential chemical addition for water 
treatment 

Sediments Left in cells plus protective capping 
added on top of sediments 

Materials 
added to cells 

Addition of an inert capping material 
(e.g. sand, grout etc…) to provide a 
further barrier between the sediments 
and possible eventual exposure to water. 
Plus possible addition of various 
chemicals to enhance natural attenuation 

 

This option was initially carried forward as an option where the environmental impact assessment for the 

sediments shows that the assumptions made for Sediment Leave in Place are invalid. 

 

Criteria Assumptions -  Cell Option 3 

Communities:      
Those on land 

 The capping material used for the option would be inert 

 There would be some trucking involved with this option 

Supply Chain: Regional 
(NE UK) 

 This option uses enhanced MNA for the water phase (NB lower volume of chemicals is 
used than option 2 – sediment LIP enhanced MNA) 

 It is not possible to state where the chemicals may come from (e.g. might not be local 
economic benefit) 

 The cap is more likely to be locally supplied than the chemicals 

Marine Environment: 
End points 

 You would be doing enough with this option to get the content to an acceptable residual 
environmental impact. 

 The cap is there to prevent re-contamination of the water phase and to minimize the 
dispersion of sediment under the fall of concrete blocks during the collapse of the structure 

Risk Marine 
Environment  

 Scenario of leaking – lower volume of material. Dirty water is extracted during this 
process –the potential for this water to be released untreated must be considered. Process 
may be unsuccessful. Cap may fail to provide a barrier.  

Downsides:        
Natural Resources  

 Chemicals for MNA and material for the cap 



Criteria Assumptions -  Cell Option 3 

Onshore Environment 
Operations 

 The discharges from the plants used to manufacture the chemicals and cap are discounted 
as they would be happening anyway and are authorized under the plant licenses. 

 There is a difference between the plant having and not having an order from Shell but it 
would be a) small and b) difficult to calculate. The Shell product would have to cause a 
step change in the production of the plant for this to make a difference 

Knowledge:            
Society  

 Access to these subsea storage cells is new for all concepts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Cell option 5 - Remove: Vessel to onshore 

Option Title Option description 

Remove: Vessel to 
onshore 

Return to shore: water + 
sediments (not using the 
platform topsides but 
using a vessel instead) 

Water Oily water removed via vessel and 
treated all/only on shore. Clean water 
discharged to sea from the shore. 

Sediments Sediments removed via vessel and 
treated all/only on shore. Cleaned 
sediments 

Materials 
added to cells 

None 

 

Vessel to onshore was initially considered as an option if the environmental impact assessments show at least 

some of the cell sediment needs to be removed and reinjection is not a viable option. 

Criteria Assumptions -  Cell Option 5 

Communities:      
Those on land 

 Approximately 17,000 cubic metres of cell sediment to come ashore 

 An existing facility close to shore would be preferably selected to minimise 
onshore impact 

 If a facility close to shore is not available some pre-processing could be done near 
shore to minimize the volume of waste transported or reduced the level of contamination. 

 There may be a scenario where the material may have to be trucked 

 The post-treated material may go to landfill and would need to be trucked there 

 Some oil from the sediments could potentially be recovered – this is not confirmed 
yet 

Supply Chain: 
International 

 Vessels are international 

Marine Environment: 
Operation 

 Similar number of vessels to shore as option 6 (Topside to onshore – de-selected)  

 Larger vessel at sea required for a shorter time than option 6 (Topside to onshore – 
de-selected) 

Marine Environment: 
End Points 

 There is only a small residue of cell sediment left  

Risk Marine 
Environment  

 Scenario: the vessel carrying the contents sinks 

 Loss of material through leaking hoses  

 High proportion of water volume together with sediment and some hydrocarbon in 
vessels transporting to shore 



Criteria Assumptions -  Cell Option 5 

Downsides:        
Natural Resources  

 It will not use many additional onshore resources – assume additional resources are 
existing 

 Small extra resources would be required for equipment and some for treatment  

 Storage capacity for landfill 

Knowledge:            
Society  

 The removal is the novel aspect about this option (treatment of similar waste is well 
known) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Cell option 7: Remove and Reinject (via a vessel) 

Option Title Option description 

Remove: Remove 
and Reinject 

Remove and reinject: 
both water and 
sediments 

Water Oily water removed via a vessel post 
platform topsides removal and reinjected 
in a newly drilled waste disposal well. 

Sediments Cell sediments removed via a vessel post 
platform topsides removal and reinjected 
in a waste disposal well. 

Materials 
added to cells 

None.  Re-injection may require 
chemicals to adjust certain chemical or 
physical parameters of the fluid to be re-
injected 

 

This option assumes that topsides will not be retained and new subsea wells will be drilled: 

 Whilst Shell, and the industry, has previously been successful in injecting drill cuttings into certain rock formations, a 

review of attempts to inject comparatively small volumes of drill cuttings into Brent sandstone reservoir rock (found 

around 10,000 feet deep) has indicated that wells were prone to blocking almost immediately after the injection process 

started.  This is understood to result from the depleted sandstone rock properties common in the Brent field. 

 Furthermore, even if injection into the Brent sandstones were possible, the existing Brent production wells are more than 

30 years old and are at the end of their original design life. Tubulars and casings were designed for production purposes 

and are unlikely to be tolerant of the loads that injecting cold fluids at high pressure would require.  

The rock properties found within shallower formations (around 4000 feet depth) may be more suitable for re-

injection than the Brent sandstones, and have been used for cuttings re-injection in the past.  A suitable 

injection location must be distant from the rock that has been compromised by drilling the existing Brent 

production wells, to avoid fracturing the rock formation.  Drilling a well from the platform to a shallow 

location is likely to be impossible because of the complex “S” shaped well path that would be needed.  It may 

be feasible to drill a less complex vertical well from a subsea location, around 1km distant from the platform, 

however this would add very significant increased cost and introduce new subsea technology technical risk 

into the Option.  

The re-injection via subsea wells is believed to be the most feasible re-injection solution, albeit presenting 

significant challenges.   

Criteria Assumptions -  Cell Option 7 

Communities:      
Those on land 

 The chemicals going offshore would be larger volumes than for  Option 4 – treat 
and discharge (an option originally considered but de-selected) Re-injection may require chemicals 
to adjust certain chemical or physical parameters of the fluid to be re-injected 

Marine Environment: 
Operation 

 If done properly the materials are contained at all times 

 The option will require the drilling of 1-2 new wells 



Criteria Assumptions -  Cell Option 7 

Marine Environment: 
End Points 

 There is only a small residue of cell sediment left  

Risk Marine 
Environment  

 Scenario: leak occurs during reinjection operations 

Downsides:        
Natural Resources  

 RnR may use chemicals in the process 

 It will require steel for building the topsides equipment  

 Re-suspension will involve / use water already in the cells  

Onshore Environment 
Operations 

 Steel goes out and back but nothing else e.g. subsea equipments which need to go 
offshore and come back upon completion of the work 

Knowledge:            
Society  

 The removal is the novel aspect about this option  

 The re-injection of large volumes of waste (water and slurrified sediment) is new to 
Shell and not widespread within the industry. 

 

 

 


