Taskforce Supplementary Papers - Decommissioning Subgroup Report
Executive Summary
The objectives of the Decommissioning Subgroup were:
1. agreeing a common base for UKCS decommissioning costs 

2. prioritising the technology options for ‘UK plc’ to take-up 

3. prioritising the commercial innovations required to give ‘UK’ plc a lead 

4. to make outline recommendations of actions required by industry and government 

A breakdown of the base UKCS decommissioning costs is given in the first section of the report.
In prioritising the technology options for take-up by UK plc, the group recognised that the biggest potential prize could be achieved in reducing the offshore preparation costs significantly. Decommissioning costs are in the order of £8.5bn - £10bn – affecting both industry and Government. New technology could provide potential savings of £2bn + 20% .The main area to be considered is alternatives to heavy lift vessels, with concepts such as the marine shuttle requiring further investigation.
BASELINE UKCS DECOMMISSIONING COSTS
UKCS decommissioning cost estimate:
Source: Wood-Mackenzie, Nov 1998 Report – stated £8.5 billion* (real terms cost estimate for total UKCS decommissioning) 
Activity Millions Percentage breakdown
£8,500* 100%
Well abandonment
cuttings £3,338 39%
Piles and pipelines
Structure split £5,162 61%
· Onshore prep. £1,043 20% 

· Offshore prep. £1,374 27% 

· Offshore marine spread £2,745 53% 

£5,162 100%
structure split costs
Technology Options
Three areas for advances in technology were regarded as key by the Group:-
- Alternative to HLVs
- Drill cuttings management technology
- under water cutting techniques
In addition consideration was given to well abandonment technologies and onshore disposal requirements
1. Alternative to HLVs
Current heavy lift crane equipment and technology largely dictate the cost of decommissioning of offshore installations, particularly the large installations in the Central and Northern North Sea.
The early production platforms in the North Sea were typically a steel jacket structure supporting a module support frame, which in turn supported a number of process, drilling and living quarter modules weighing about typically 1,000 tonnes each. The topsides installation process can be reversed for decommissioning purposes but the typical jacket installation process of launching the jacket from a barge into the sea is not reversible. The concrete gravity based structures generally had decks fabricated as a single piece and floated over the submerged substructure. This process cannot be reversed unless the concrete substructure can be removed. This is generally considered unlikely, particularly for the early concrete installations. Later generations of topsides consisted of integrated decks up to 10,000 tonnes using tandem lift cranes. This process is not readily reversible with current technology.
To remove modules one by one using the largest cranes from Heerema and Saipem requires a substantial amount of offshore preparatory work to clean the installations, cold cut the interconnecting pipework, weld on lifting eyes, possibly repair and strengthen modules. This work would have to be carried out by a labour force based on a flotel. Using the Wood-Mackenzie estimated total cost of decommissioning as a basis and using Shell Expro’s estimate of the proportion of the total cost required for preparatory work it is estimated that the total cost of the preparations for lifting for the UK sector of the North Sea amounts to £1.4billion.
The current lifting capacity of the largest cranes requires large jackets to be removed in many pieces. A typical 20,000 tonne jacket may have to be removed in 15-50 pieces which will involve 200-300 underwater cuts of structural members.
It is clear that the removal of topsides modules and piecemeal removal of jackets using current technology will tie up limited and expensive resources for substantial amounts of time. Again, using the Wood-Mackenzie and Shell Expro estimates as a basis the total cost in the UK sector for removal of topsides and jackets after preparation phase is £2.75 billion.
A number of companies have recognised the above problems and proposed a new generation of lifting equipment where the objective is to remove the topsides in a single piece for transport to shore or for re-use and to remove jackets in as few pieces as possible.
Known examples of new technology are:-
Versatruss – this simple lifting system has already been proven in the Gulf of Mexico. It is particularly suited to lighter weight topsides and may be applicable in the Southern North Sea. Doubts exist regarding its capability to be scaled up for Northern North Sea installations. The system was developed by a UK company.
Controlled Variable Buoyancy System (CVBS) – a joint industry project is investigating the viability of removing jackets with the aid of buoyancy tanks attached to the jacket. The system is being developed in the UK with support from Australian finance.
Mastermind – This is a Norwegian proposal for a U-shaped semi-submersible ship which could fit around topsides and permit transfer of the deck to supports on the ship. This proposal is at the drawing board stage and does not have financial backers in place. The inventors are seeking joint industry support to develop the concept.
Offshore Shuttle – this tubular semi-submersible is also designed to fit around a topsides structure enabling its removal in a single lift and in addition is designed to upend to enable it to remove a jacket in one or two pieces. Several operators are actively studying this concept for topsides and jacket removals. This is a Norwegian concept which has had support from Thyssen in Germany. The company is currently in the process of tendering for the build of the first shuttle with a capacity to lift 22,000 tonnes. It is also currently seeking finance. The proposal is to seek 10% equity along with 90% debt. A German bank is arranging the debt and has apparently secured an underwriting of 80% of the debt from the German Government subject to the vessel being built in Germany. Total funding required is US$200million. Estimated build cost is US$150million. Two UK companies are also bidding for the building. The company hope to place a letter of intent for the building in August 1999.
The above new technology has the potential to reduce the offshore preparatory costs by up to 50% and the marine costs by up to 30%. For the UK market this represents a saving of £1.6billion.
The Offshore Shuttle will be built but it is equally likely that UK industry will not get the building contract without an attractive financing package being made available. In addition to building the Shuttle, there is also the need to either set up an appropriate operating company or alternatively lease the vessel to an existing operator. It is understood Shuttle prefer the latter.
The key recommendation on the alternatives to HLVs is that the UK Industry/Government take urgent steps to ensure that both the building and operating of any new generation lifting vessels takes place in the UK.
2. Drill cuttings management technology
Exploration and production activity associated with the commercial exploitation of oil and gas reserves, produces drill cuttings waste. These have been traditionally disposed of by depositing them and allowing them to disperse through the water column, permitting their build up around the jacket footprint. Drilling wastes from tophole sections are deposited on the seabed near the wellbore.
Disposal of drill cuttings is regulated through the issue of licences which also control the use of drilling muds, used to assist in lubrication, transportation of drill cuttings to the surface, and control of fluid pressures in the well bore to prevent inadvertent release of hydrocarbons. Drill cuttings and associated oil based muds discharged into the North Sea are known to contain elevated levels of hydrocarbons, metals and other chemicals.
The build up of drill cuttings piles around offshore installations is subject to review by Operators throughout production operations, and also when plans are being formulated for decommissioning of the offshore assets. It is estimated that between 1.5 and 2.5 million tonnes of drill cuttings are deposited beneath platforms located within the UKCS. Individual piles of drill cuttings may be over 10m high and cover a sea bed area in excess of 75m diameter. The great majority of piles can be found in the northern North Sea, as natural dispersion occurs in the southern North Sea due to the prevailing tidal conditions. Cost estimates for addressing the management of subsea drill cuttings piles vary widely between operators, but a cost of £1 billion is considered representative for dealing with cuttings in the UKCS.
In 1998 OSPAR issued the Sintra agreement which requires total removal of all fixed production platforms with possible derogations for larger platforms in excess of 10,000 tonnes weight. Many of these platforms have drill cuttings piles which cover parts of the platform structure, and it is likely that removal of the asset down to sea floor level will have the potential to disturb the cuttings piles. This gives rise to the possibility of release of the entrained drilling mud constituents into the water column. Additionally, operators are aware that removal of subsea jacket structures could leave drill cuttings exposed to disturbance by fishing activity, in the event that they are not retrieved and disposed of. The environmental impact of releasing drilling muds into the sea could be significant and has prompted UKOOA to undertake a study into the topic.
The UKOOA initiative will consider a broad range of issues associated with the presence of drill cuttings beneath the North Sea production platforms and at multiple-well subsea centres. A key deliverable from the initiative will be the provision of data to aid companies planning decommissioning activities within their offshore infrastructure, and also to assist industry organisations in the preparation of regulations and guidance associated with decommissioning.
A ‘fast track’ R&D schedule in two phases is currently in train, with phase one ‘desk studies’ planned for completion during 1999. This will include the investigation of various solutions for management of drill cuttings piles, considering the range of alternatives from leave in place, to total removal. Phase two will investigate a set of selected potential options, and if possible, conduct limited field trials in the offshore environment, including appropriate environmental monitoring.
The trials will be performed through collaborative working between offshore operators, environmental specialists and support contractors with proven or development technology in the area of drill cuttings retrieval, processing and disposal. In this respect there are a number of companies with commercially available equipment suitable for the processing and re-injection of drill cuttings, however, there is little proven technology available at this time for the retrieval of drill cuttings from the sea bed to surface, for subsequent disposal.
Although the UKOOA schedule promotes phase two activities for development of technologies identified as potentially beneficial to the management of drill cuttings, outwith the Task Force timeframe, the Decommissioning subgroup recommends that government funding is allocated for investment in this area.
The benefits of investment funding in this area are a considered to be:
* UKCS operators take a proactive position with regard to environmental management of drill cuttings;
* Oil and Gas exploration and production activity in the UKCS is continued in consideration of ongoing production of drill cuttings waste;
* Technologies developed will have export potential to environmentally sensitive oil and gas producing regions of the world.
3. Underwater Cutting Technology
There are three principal areas of application for subsea cutting technologies in offshore decommissioning of structures and recommendations have been divided accordingly. The cutting solution may often be a combination of a number of cutting technologies.
a) Internal cutting of piles
Explosive cutting technology is used extensively in the Gulf of Mexico for cutting of small internal piles. The explosive technology (shaped charges) for cutting large North Sea piles needs to be tested.
It is recommended that (a) the internal abrasive jet cutting systems again need to the tested on larger piles. (b) The deployment systems for both the internal explosive and abrasive water jet systems need to be developed.
b) Internal cutting of conductor bundles
There is no subsea cutting technology which can sever "in one cut" a multi-layered target such as nested casings filled with grout below the sea bed.
It is recommended that both explosive and internal abrasive water jet technology and if possible efficient internal mechanical cutters need to be developed.
c) External cutting of larger jackets
The subsea cutting technology exists to externally cut jacket legs and braces in up to 200 meters water depth. Both shaped charges and diamond wire technology has been successfully deployed in decommissioning operations. In the removal of the larger barge-launched jackets it is likely that a combination of these two techniques would be deployed.
It is recommended to develop the ROV deployment and placement technology for both the cutting techniques.
4. Recommendations on well abandonment
It is recognised that the level of work and expense will vary enormously not only from reservoir to reservoir but also from well to well. A lot will depend on the condition of the existing casings and the success of the cementing of the casings during first drilling. Knowledge of the integrity and condition of the well prior to abandonment is a big factor in providing a program and costing with accuracy.
Another factor that adds to the uncertainty of the potential cost and operation of abandoning a well are the statutory requirements. At present, the only guidelines known to exist were issued by UKOOA in June 1994, "Guidelines for the suspension and abandonment of wells" If a more detailed instruction were given this would remove a "grey" area open to interpretation. The guidelines as they exist are reasonably detailed, but it would be more helpful if the regulatory authorities detailed exactly what was required.
Costs of abandonment vary greatly due to the complexity as mentioned above, but also vary depending on when the operation takes place, i.e. during the life of the platform, performed by the platform rig and crew, as a batch at the end of the platform life or as a batch using temporary equipment transported to the platform. Sub sea wells also have several options.
Soon to be abandoned wells may provide a useful means of disposal of hydrocarbon waste and LSA etc. presumably this can be done on the platform. An area of possible savings may be to dispose of waste from topsides cleaned on shore into offshore wells, at present legislation does not allow this, however it may be possible to do this by decommissioning all or most top sides and leaving one or two water injectors for example, for final injection of waste material.
There are no particular needs to develop new technology for abandonment since most of the issues pertain to live wells, it is just a case of economics and which is the best way to plan. One final note; from a contractor perspective, including heavy lift services, decommissioning is a huge market that never really comes into focus. It is always just over the horizon, a bit like the end of a rainbow, the closer you move to the proposed abandonment dates, the further away they move. For example the Maureen abandonment is understood to be rescheduled into 2001 etc. having been originally scheduled for abandonment some years ago. This makes it hard for contractors to commit investment of course, and why even a compelling business case like a heavy lift vessel may not be developed until late in the day.
Well Abandonment – Subsea Wells
The 1998 abandonment of the Tazerka Field offshore Tunisia in 150-200m of water was completed successfully in 1998 with 6 wells abandoned in a total of 39 working days. A further 8 days were lost due to weather downtime. The overall costs also included for 4 days utilised for an unscheduled 260 Ton lift off that was not in the original scope of work.
For 47 days on site plus the mob/demob of the vessel, which was a further 5 days each way, the total costs to the client was US$5.8 million. The scope of work was the killing and cementing of 6 producing wells at 1250 metres depth below sea bed. 4 cement plugs in each well: 1 across formation to the level of the production packer and three more each of 150metres height in tubing and annulus. In three wells squeeze cementation was carried out behind the casing strings.
Tubing strings were cut at 300metres and pulled to surface and subsea trees and guide bases were disconnected and retrieved to surface.
Flowlines and umbilicals were disconnected but not recovered as these may be re-used in a later development and storage on the seabed was deemed the better anti-corrosion option.The system developed however, was capable of recovery if required.
The system deployed was working and connected in 5 metre seas and is suitable for deployment in the North Sea in selected weather window periods between April and October.
The cost to the client was US$ 966,000 per well– the client’s original budget for all six wells was US$10,000,000. Therefore the saving to the client was 42% of the estimated costs.
The system used in the above was designed and fabricated by a UK company. The UK company now has a proven track record in the abandonment of subsea completed oil and gas fields. The system developed and deployed by a UK company, is transportable and easily fitted to any suitable vessel and has a track record.
5. Onshore Disposal
This section contains information and recommendations with regards to facility requirements, for the decommissioning onshore of offshore structures. The work has been done with a view to providing the best practical environmental option.
Onshore decommissioning facilities criteria :-
Location
· to be situated in locations which can readily receive structures from various offshore fields - northern, central and southern North Sea – thus minimising distance from the field to decommissioning facility 

· good access from the sea to allow HLVs or alternatives to gain access during poor weather. 

· located where sea transport does not have to pass any other river frontage operations – e.g. working docks – thus minimising inconvenience to third parties and reducing risk of incidents. 

· located a minimum of 2 km from residential areas 

· to be in close proximity to specialist waste disposal facilities 

· capable of storing and handling radioactive materials 

· allow for economic disposal of ferrous materials 

Access
· allow for deepwater access to receive loaded barges at any stage of the tide and to be able to receive large towed floating structures, such as the spars and gravity based structures 

· allow for no capacity or impediment restrictions thereby allowing the facility to receive large topsides e.g. Phillips Maureen Hideck (85mx85mx129m high) weighing 18,500Te and could be delivered on one cargo barge. 

Capability
· allow for the berth of large barges, floating lift vessels without affecting other river users. 

· capable of allowing for the storage of numerous structures, modules, pipelines and equipment by allowing for maximum re-utilisation modules and equipment. 

Environmental
· environmental impact assessment undertaken to ensure suitability 

· a base contamination study undertaken to determine any existing site contamination prior to works commencing; 

· the facility should have capacity to maximize the reprocessing of redundant materials from structures onsite –e.g. crushing and recycling of concrete and ballast for reuse thus avoiding landfilling of recyclable materials; 

· to have a drainage infrastructure to ensure all potential contaminated liquids are captured, contained, tested and treated before disposal; 

· facilities should have all relevant planning permissions and be fully licensed to carry out operations including processing and storage of all wastes (incl. radioactive and mercury contaminated wastes). 

Load-In Recommendations
There are four options for the load-in of modules from barge:-

- trailer load-ins
- lifting off with floating cranes
- lift off with land-based cranes
- dismantle piecemeal on the barge

The best practical environmental option for load-in is to use a land based gantry crane if available and dependent on module sizes and weights. If this cannot be achieved, then consider splitting load, however, this may not be viable. Trailer load-in provides the next best option.
To minimise offshore preparatory costs, the ideal option is the load-in of complete topsides transported on barges or specialist vessels (Shuttle), with the onshore facility having cranage which has the capacity to dismantle modules from topside in a reverse construction process. Modules would then be refurbished for reuse or dismantled/recycled, similar to modules brought in on barges. Advantages of this approach are:-
· reduced amount of work to be undertaken offshore 

· reduction in risk as less time required offshore and therefore less reliability on weather windows. 

· reduction in any offshore cranage required 

· maximum work carried out onshore in a safer working environment. 

Disadvantage of this approach is recognised as due to the requirement for deepwater access, may reduce number of suitable locations for decommissioning facilities around the UK.
Waste Disposal
The recommendation is to remove the minimum amount of waste material offshore. The onshore removal/disposal option allows the processes to be carried out under better control and in a safer environment. It avoids transportation of labour resources and consumables required to maintain operatives offshore to carry out these removal operations and it removes the requirement to transport wastes to shore in separate transport and reduces the double handling on dock.
The wastes that have the potential of causing major problems are:-
- radioactive contaminated materials - including LSA mineral deposits
- mercury contaminated materials
- asbestos contaminated materials
- marine growth
The waste that has a major influence on the environmental impact energy balance is:-
- ferrous metals (scrap)
There are currently three licensed options for disposal of LSA 
· Material is processed on the platform and pumped out to sea  

· Contaminated  equipment is transferred to land base followed by material removal and processing then is pumped to sea 

· Contaminated  equipment is transferred to land base followed by material removal and processing then is concentrated and packaged for long term land storage 

All listed options are technically viable. One possible future option could be transfer of equipment to shore for material removal and processing followed by transfer back to originating platform for injection downhole.
LSA decontamination to background levels can require extensive engineering operations, which may be problematical to deliver within the constraints of an offshore installation.
The industry would welcome further guidance on the disposal of LSA mineral scales.
For mercury disposal, here are two options:- to a recycling facility for refining or materials can be landfilled.
In relation to asbestos contaminated waste, landfill is the only real economic solution. There is experience with vitrification trials with furnaces operating at very high temperatures to change the asbestos material into a safe form. The operation was successful in terms of technical capabilities, but the cost implication and pollution to the environment, caused by the furnaces and the energy used, outweighed any potential advantages.
Marine growth – the main concerns with removal are smell and contamination from anti-fouling paints.There are a number of methods available for removing this waste – the most common being high pressure low volume water. This does however create additional liquid waste. Disposal of marine growth can take two forms:-
- providing it is not contaminated, then it can be dried, processed and used on heavy agricultural land.
- if it is contaminated with anti-fouling paint, then landfill or incineration are the options.
Commercial Innovations
Limiting Decommissioning Costs through Commercial Strategies and Innovation.
In considering the technologies required for decommissioning it is apparent hat, without much greater collaboration and co-operation between operators, expenditure on decommissioning will be much higher and more time consuming than is necessary.
Marine costs 

It is fairly obvious that marine costs will be a major cost centre for all platform removals, irrespective of new technology. There are a number of ways to limit marine costs, some of these are provided below:
· Extend deadlines – this could take the form of giving contractors two or more years to remove platforms, thus allowing them to fit decommissioning activities into years or parts of years when they have little or no work. 

· Area decommissioning – where there are a number of platforms in close proximity requiring removal, let a single contract for all marine activities. Again extended deadlines may be appropriate here. In many cases this would require joint contracting by a number of operators and in some instances delaying decommissioning to gain the most favourable commercial outcome. 

· Joint contracting – even where platforms are not in close proximity joint contracting could still prove beneficial. Letting a contract for decommissioning, say, three installations over three to four years is likely to prove commercially attractive to both operators and contractors. 
New Technology 

Many organisations are involved in research and development activities associated with decommissioning, not all of these are concentrated on the major cost drivers. The industry, both operators and contractors, need to collaborate closely to concentrate efforts on:
· Major cost drivers e.g. marine costs, drill cuttings removal, onshore disposal. 

· Technology required for those installations requiring decommissioning in the near term as opposed to long term, obviously many technologies will be applicable to both. 

· Provide funding to contractors for research and development with repayment through a percentage of future income or reductions on equipment hire rates. 

Onshore Disposal/Re-use
As more platforms are decommissioned there is a danger that the scrap and re-sale markets may be flooded. This could in turn lead to a significant additional cost, as to date the general assumption has been that onshore dismantle and disposal costs are covered by the sale of scrap and salvaged equipment/materials.
A further point to consider is that of the potential for equipment and material re-use. With markets opening up in places like China and the FSU there is a strong possibility of obtaining a sizeable income from re-sale, particularly for major equipment items, accommodation modules and valves. However, this would require the establishing of rules and regulations, establishing re-certification requirements and the setting up of a marketing structure. All of these would be better satisfied on an industry wide basis rather than with companies acting individually.
UKCS (+ NORWAY) Decommissioning Company
The most efficient method of carrying out many of the above activities would be for the operators to establish either a limited company or some form of club or project management company which would handle all decommissioning activities on the UKCS (Norway could possibly be included). Such an organisation could be funded in proportion to number of installations and staffed by experts from operators and where appropriate, contractors. This organisation could:
· Ensure appropriate emphasis on safety, environmental, technical and commercial matters. 

· Direct/manage research and development 

· Schedule decommissioning work to gain most favourable commercial terms. 

· Develop and let contracts for all aspects of decommissioning. 

· Establish procedures for decommissioning. 

· Establish re-certification requirements for salvaged equipment and materials. 

· Market salvaged items on behalf of the operators, either directly or through original vendors. 

· Handle all public relations issues surrounding decommissioning. 

· Ensure single point of liaison with all relevant Government departments. 

If such an organisation were established it should ensure an industry wide consistency of approach, eliminate the need for each operator to ‘re-invent the wheel’ when evaluating decommissioning options and significantly reduce costs while ensuring the highest regard is given to safety and environmental concerns.
Transfer of Responsibility of PLatform/Modules between Client and Contractor
There are two main contract formats for handling the disposal of offshore structures:-
A) The client awards 2 separate contracts
- one contract to the offshore contractor (e.g. heavy lift specialist) who undertakes offshore works and delivers modules to the disposal contractor.
- one contract to the disposal contractor – for the receival and disposal of the wastes and structure/equipment.
B) The client awards one main contract of which there are three options:-
- to the offshore heavy lift contractor
- to the disposal contractor
- to a joint venture consortium which has been formed between the heavy lift contractor and the disposal contractor.
Both options have advantages and disadvantages. In option B the client may have less control over the disposal and the associated cradle-to-grave documentation, as well as being more costly.The recommendation is that option A is the preferred practice to date.
Potential Refuse
The recommendations are that the availability of platforms/modules for reuse is made known at an early stage, and a suggested two years in advance minimum is suggested.
Some equipment is readily sold – however, and decommissioning contractor should be prepared to store equipment for a number of years
A large proportion of material from abandoned platforms can be reused. Innovative thinking can increase the quantity of material reused.
The majority of material that is used to construct an offshore structure can be recycled.
Although the CDM Regulations do not currently apply to offshore structures that have been transported to shore for disposal, it is expected that they will apply in the future.
Policy/Regulatory Matters
During the course of the workings of the Group, a number of issues were highlighted in relation to policy/regulatory matters. Those areas recommended to be addressed are given below:-
· well abandonment guidelines. Need for greater clarity/definition in UKOOA Guidelines 

· timeframe allowed for decommissioning 

· LSA scale disposal limits - licensed disposal options all operate under limits determined by historical maintenance levels. Decommissioning programming may lead to a capacity shortage. The regulator and service providers need to examine the adequacy of the current limits. 

