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The Legacy

The new clean-up arrangements will deal with the problems posed by Britain’s public sector civil nuclear liabilities. This is known as the ‘nuclear legacy’. 

The nuclear legacy primarily consists of:

· Nuclear sites and facilities currently operated by the United Kingdom Atomic Energy Authority (UKAEA) and British Nuclear Fuels plc (BNFL). These were developed in the 1940s, 50s and 60s to support the Government’s research programmes.  Also included are the wastes, materials and spent fuel produced by those programmes

· Liabilities arising from the Joint European Torus (JET), which supports fusion research at UKAEA’s Culham site

· The Magnox fleet of nuclear power stations designed and built in the 1960s and 70s currently operated on the Government’s behalf by BNFL.  Also included are plant and facilities at Sellafield used for the reprocessing of Magnox fuel and all associated wastes and materials.

.  The value of these liabilities is estimated by BNFL and UKAEA to total £47.5 billion.

Current status

Britain’s nuclear sites tend to be in remote and lightly inhabited areas. Many are nearing the end of their active life or are in the process of being decommissioned.

This page provides further information about the status of the nuclear legacy and the organisations currently involved in managing the legacy.

· Location of sites

· Status of sites

· United Kingdom Atomic Energy Authority (UKAEA)

· British Nuclear Fuels plc (BNFL)

· The Sellafield Complex

· Arrangement for defence installations

Location of sites
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Status of sites
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United Kingdom Atomic Energy Authority (UKAEA)

UKAEA is a non-departmental public body whose historical role was to conduct pioneering research into nuclear energy in the 1940s, ‘50s and ‘60s. UKAEA’s current mission is:

· to deal with the legacy created by its research programmes for government, and

· to restore the environment at the sites for which it is responsible 
It focuses on strategic planning, procurement and site management, as well as being responsible for fusion research at its Culham site. UKAEA also acts as managing agent for the secretary of state for certain historic liabilities at Sellafield and Springfields. UKAEA retained financial responsibility for these when BNFL was created in 1971 and works with the Ministry of Defence (MoD) (with which it shares financial responsibility) to secure best value for money.
British Nuclear Fuels plc (BNFL)

BNFL is an international business employing around 23,000 personnel in 16 countries. It manages nuclear wastes and materials on behalf of the UK and US governments and provides products and services to nuclear utilities worldwide.  

The operating businesses are supported by a major research and development programme. This provides technical and safety support for current operations as well as developing technologies for future business opportunities.

The Sellafield Complex

BNFL operates a range of plants and facilities at its Sellafield site, in particular THORP and SMP, which provide commercial fuel services to private sector and overseas customers.  These, and the wastes, materials and spent fuel at Sellafield owned by BNFL’s commercial customers, are not part of the legacy.  Furthermore, THORP and SMP were built with decommissioning in mind and consequently will not the have the same problems as legacy facilities.

Arrangements for defence installations

The Government’s intention to change existing arrangements for nuclear clean up do not directly concern nuclear liabilities arising from defence programmes. Exceptions are those arising from past use of facilities at UKAEA and BNFL sites.  

Financial responsibility for the clean up of these facilities is currently shared between UKAEA, BNFL and the Ministry of Defence. There are no plans to change these arrangements.
The Challenge

Dealing with the nuclear legacy is not an option – the consequences of the nuclear industry’s past must be addressed. Yet dealing with the nuclear legacy gives rise to special and, in some cases, unique problems that reflect the nature of the legacy.

Many legacy facilities were built and used at a time when regulatory requirements and operational priorities were very different to those of today. This page provides further details about the challenges posed by the UK’s nuclear legacy.

· The origins of the legacy

· Working with inadequate records

· The diversity of installations

· Modern plant with built-in provision for decommissioning

· The difficulties of managing the legacy… 

· …whilst maintaining the highest health, safety, environmental and security standards

· Skills

· Facing up to the challenge
The origins of the legacy 

Legacy liabilities were largely created in the 1940s, ‘50s and ‘60s when priorities were very different. The focus then – in the UK and worldwide – was on the development and application of nuclear technology for civil and weapons purposes. The priorities were to explore new approaches, drive forward research and exploit the potential of nuclear power.

Working with inadequate records

The long term implications of operating practices of that period were not clearly understood at the time. The consequence is that we have limited information concerning a number of legacy facilities. For instance, for a number of facilities we do not have detailed inventories of wastes stored or records of plant utilisation.

In the case of some plants and facilities, few reliable design drawings exist to guide decommissioning. This means that in some instances, the biggest challenge is not how to tackle a particular task but determining what exactly has to be dealt with. 

The diversity of installations

These problems are compounded by the wide range and variety of plants and facilities involved. Many plants and facilities were one-offs built to test approaches that were subsequently abandoned. The illustration shows a specific example of one such plant and the problems facing decommissioning. 

Modern plants with built-in provision for decommissioning

These problems will not recur when existing modern plants reach the end of their operational life. Modern nuclear plants have been designed and operated with decommissioning and waste minimisation in mind. Operational records are scrupulously maintained and are comprehensive. At decommissioning, those responsible will know what they are dealing with and how to set about the task.

The difficulties of managing the legacy…

Decommissioning legacy plants is a complex process and the tasks involved can be very difficult to predict at the outset. In addition, to solve some of the challenges of legacy management, we may need advances in science and technology. We will also have to adapt technologies proven in other areas and develop innovative solutions to meet the complex engineering, organisational and logistical problems. This will require excellent scientific, technical and engineering skills of the highest order.

…whilst maintaining the highest health, safety, environmental and security standards

Wherever radioactive materials are involved, there can be no compromise in meeting safety, security and environmental standards. This means that the problems posed by the legacy will need to be solved within the existing rigorous and robust regulatory framework. The NDA will work together with the nuclear regulators to ensure that work on the legacy is fully protective of workers, the public and the environment.

Skills

While there is a healthy pool of skills related to the operation of power stations and weapons manufacture in the UK nuclear industry, decommissioning is a new task. Indeed, there are relatively few people in the world with directly applicable experience. However, there are other industries with experience of handling hazardous materials and operating in harsh conditions. It is from these that the additional expertise will be sought.

Facing up to the Challenge

The nuclear wheel has turned full circle. Following the end of the Second World War, many engineers and skilled managers were mobilised to support the development of the UK’s civil and nuclear weapons programmes. Major engineering projects were planned and delivered, rapidly bringing new employment and opportunities to different parts of the UK.

Nuclear clean up requires the same sense of commitment and purpose. It is one of the most important and demanding managerial, technical and environmental challenges facing the UK over the next century. 
The Opportunity

Tackling the legacy is one of the most important and demanding managerial, technical and environmental challenges facing the UK over the next century. The sheer size of this challenge offers significant opportunities for those who are involved in managing the legacy. There should also be opportunities available for committed new entrants. This page highlights some of the key features of the new approach to tackling the clean up challenge.

· A multi-billion pound industry

· A new approach to meet the clean up challenge

· Setting priorities and timescale

· Skills

· Getting it right
A multi-billion pound industry

Dealing with the nuclear legacy will require massive investment on the part of government. Billions of pounds will be needed for the next hundred years. Work is already under way, with some 20 significant legacy facilities already removed or reduced to minimum care and maintenance. However, the scale of what remains to be done is immense. Clean up will therefore be a major source of employment over the next century.
A new approach to meet the clean up challenge

Ensuring that the necessary skills, resources and facilities are in place is a major undertaking.  Getting the right jobs done at the right time also requires a high degree of co-ordination and planning. 

The Government’s new approach will see the development of a unified and coherent strategy for clean up. This will be done in partnership with regulators and site licensees, making the best use of available skills and resources. The new approach will highlight the importance of safety and environmental performance, whilst delivering best value for money. In addition, the whole process will be much more open and transparent. The Government is committed to ensuring that the UK is best equipped to meet the clean up challenge. 

Setting priorities and timescales

The Government’s new arrangements will require individual sites to develop life-cycle baselines which will map out clean up priorities over the short, medium and long terms. Site baselines will then be rolled up into one single national lifecycle baseline for the UK, which will outline what work will be conducted nationwide. In this way, account can be taken of existing synergies and interdependencies between different operations and sites. At the same time, this will ensure that best practice is shared between sites, and that a consistent approach to clean-up is adopted across the UK. 

Skills
The scale of UK clean up means that top quality management skills and world-class technological expertise are going to be much in demand. The new arrangements will ensure that the need for skills and resources is highlighted early. At the same time, the new arrangements will need to ensure that the skills and resources required for clean up will become available and can be sustained over the medium and long term. 

Getting it right: cleaning up the nuclear legacy

We have to deal with the consequences of our nuclear past. Doing nothing is not an option. The generations that have benefited from past programmes must ensure that their legacy is discharged safely and in ways that safeguard the environment for future generations. The Government is committed to getting it right, for the benefit of all.

Nuclear waste and radiation
I Industrial processes produce wastes in the form of used plant equipment, clothing, packaging, and residual and surplus materials. In the nuclear industry many of these wastes are radioactive or have been contaminated with radioactive materials. Though all radioactivity decays over time, in the interim radioactive waste has to be stored or disposed of in safe and secure conditions. This page explains in detail what nuclear waste is and sets out government policy for managing it.

· Sources of nuclear waste

· Categories of nuclear waste 

·         Intermediate Level Waste (ILW)
·         Very Low Level Waste (VLLW)
·         High Level Waste (HLW)
·         Low Level Waste (LLW)
· Decommissioning
· Radiation and Radioactive Decay

· Managing Radioactive Waste Safely
· Responses to Managing Radioactive Waste Safely
· Responsibility for nuclear waste

· Disposal of nuclear waste

· Reprocessing spent fuel
Sources of nuclear waste

Nuclear waste comes from a number of different sources:

· the operation and decommissioning of nuclear power stations and fuel cycle plant

· nuclear research

· medical, industrial and other uses of radioisotopes. 

Nuclear waste is disposed of according to its form and the level of its radioactivity.

Over 4 million cubic metres of waste are produced in the UK each year, of which only 1% is radioactive waste.

Categories of Nuclear Waste 

Very Low Level Waste (VLLW)

Covers wastes with very low concentrations of radioactivity. It arises from a variety of sources, including hospitals and industry in general. Because VLLW contains little total radioactivity, it can be disposed of safely with domestic refuse either directly at landfill sites or indirectly after incineration.
Low Level Waste (LLW)

Includes metals, soil, building rubble and organic materials which arise principally as lightly contaminated miscellaneous scrap. Metals are mostly in the form of redundant equipment.

Organic materials are mainly in the form of paper towels, clothing and laboratory equipment that have been used in areas where radioactive materials are used – such as hospitals, research establishments and industry.

Intermediate Level Waste (ILW)
This is waste with radioactivity levels exceeding the upper boundaries for LLW but which does not need heating to be taken into account in the design of storage or disposal facilities. ILW arises mainly from the reprocessing of spent fuel, and from general operations and maintenance of radioactive plant. The major components of ILW are metals and organic materials, with smaller quantities of cement, graphite, glass and ceramics.
High Level Waste (HLW)
High level Waste (HLW) is heat generating waste that has accumulated since the early 1950s at Sellafield and Dounreay, primarily from the reprocessing of spent nuclear fuel. The temperature in HLW may rise significantly, so this factor has to be taken into account in designing storage or disposal facilities. As with ILW, there is currently no final management strategy for HLW.

Decommissioning

When they reach the end of their working lives, most nuclear facilities will be dismantled and their sites decontaminated. This is known as decommissioning. The decommissioning time for nuclear facilities varies considerably, from relatively short times to as long as 100 years or more.

Radiation and Radioactive Decay

Radioactivity decay of an isotope is measured as its ‘half-life’ characteristics.  This is the time it takes for the isotope to lose half of its radioactivity. After one half-life the level of radioactivity is halved; after two half-lives it is reduced to a quarter; and so on.

To minimise risk when decommissioning first generation reactors, the strategy is to allow natural decay in radiation to a level where demolition workers can enter wearing standard protective clothing and use simple technologies.

However, in some circumstances, especially where alpha contamination is involved, delaying decommissioning can result in radioactivity levels actually increasing. In such cases, earlier action is prudent.

Managing Radioactive Waste Safely

The management of nuclear waste is the biggest single element in the cost of dealing with nuclear liabilities. Radioactive waste is the inevitable consequence of decommissioning and will require on-going management for at least a hundred years. 

To address uncertainties about future requirements for safe radioactive waste management, the UK Government, with the devolved administrations in Scotland, Wales and N Ireland, published a consultation paper in September 2001. This was entitled Managing Radioactive Waste Safely (MRWS). It set out a programme to review the options for management of solid radioactive waste and decide on a strategy for long term protection. 

Responses to Managing Radioactive Waste Safely
Managing Radioactive Waste Safely has drawn a number of responses from organisations and individuals and these are currently being considered.
Summary of the responses here.

Responsibility for nuclear waste 

The UK takes its responsibilities towards protecting health and the environment very seriously. All radioactive discharges from the UK are controlled by the environment agencies.

Overall policy for radioactive waste management is the responsibility of the Department for Environment, Food and Rural Affairs (DEFRA) and the devolved administrations. Further information can be obtained from visiting the DEFRA web site. Other Departments such as the Department of Health (Food Standards Agency) and the Ministry of Defence also have a close interest, as does the Health and Safety Executive (HSE) and the Environment Agency (HA).

Disposal of nuclear waste

The UK currently disposes of most low level wastes, mainly to the Drigg surface disposal facility in Cumbria.

Until 1982, the UK disposed of some low and intermediate-level wastes in drums at selected sites in the deep ocean. This was discontinued and in 1993 the Government accepted an international ban on disposal of radioactive wastes at sea. 

In its 1995 policy statement on management of long-lived low and intermediate (but not high) level wastes, the Government gave UK Nirex the task of developing a deep underground disposal facility.  This would isolate the waste from the environment while its radioactivity decayed to safe levels.

Nirex carried out detailed surface geological studies in the vicinity of Sellafield. In 1997, it was refused planning permission for a Rock Characterisation Facility to examine the geological strata in which to construct the disposal facility. Long term policy on management of these wastes is consequently being addressed in MRWS. 

Reprocessing

Reprocessing spent fuel recovers potentially re-usable uranium and plutonium and separates out the very small amount of waste. Spent fuel in itself is not a nuclear waste. Owners of spent fuel can choose to reprocess the fuel or to seek alternative management options, though to date no one has disposed of spent fuel. There is currently no technically proven alternative to reprocessing Magnox fuel.

Decommissioning   

Decommissioning is the name given to the process of dismantling nuclear facilities and decontaminating their associated land. Government policy on decommissioning is currently under review. It is possible that guidelines on decommissioning policy will need to be revised, in which case proposed changes would be subject to a public consultation.

· Distribution of liabilities

· Decommissioning Policy

· Responses to MRWS

· The right time to act

· Forthcoming consultation

Distribution of liabilities 

Diagram

Decommissioning policy; 

Current policy on decommissioning was laid down in a 1995 White Paper (Cm2919) reflecting the outcome of the 1994 Nuclear Policy Review.  
Cm2919 set out the following key points:

· Operators of nuclear power stations should not foreclose the option of early decommissioning. Nonetheless, there are a number of potentially feasible strategies for decommissioning nuclear power stations, including safestore 

· Decommissioning should be undertaken as soon as it is reasonably practical to do so, taking account of all relevant factors

· Nuclear licensees should draw up decommissioning strategies. These will be reviewed every five years by the HSE consulting with the EA or SEPA as appropriate; and

· Segregated funds should be established for privatised nuclear operators (e.g. British Energy) 

Responses to MRWS on decommissioning policy

Views on the government’s approach to decommissioning policy were sought by Managing Radioactive Waste Safely (MRWS), and around one third of respondents commented on decommissioning policy. While many respondents expressed broad satisfaction with the current position on decommissioning policy, others raised issues which require further examination. Access the Summary of the responses to MRWS here.

The right time to act

Issues raised by respondents to MRWS and the needs of the new clean up arrangements have led Government to conclude that decommissioning guidelines may need to be revised.

A review of decommissioning policy would present a good opportunity to examine the current policy on decommissioning and assess whether there is value, for the industry, regulators and the public more widely, in addressing uncertainties in its application and interpretation.

If the Government decides that a review of decommissioning policy is indeed necessary, it will publish its draft recommendations for public comment. A possible deadline for this might be around Autumn 2003.

Frequently Asked Questions

How the new clean up arrangements differ from existing arrangements elsewhere?

The clean-up arrangements being created for the NDA’s consideration build on the best of the U.S. Department of Energy experience in developing its clean-up programme over the past 12 years.  Some differences result from the structural differences of the U.K. Government:  

· The NDA will be a non-departmental public body rather than a government department as is the case with the U.S.DoE

· NDA sites will be subject to the existing nuclear licensing regulatory framework 

· The NDA will be funded in a manner that will provide for long term planning of commitments rather than the annual congressional budgeting process of the U.S.

· The NDA, as with the U.S. DoE, will accomplish the clean-up work at sites through management contractors working within the licensee organisations

A number of European countries face the prospect of cleaning up nuclear sites. Most are choosing to dismantle nuclear facilities immediately after operations have ceased and fuel has been removed from reactors. This is a shift in emphasis from the former policy based on deferred dismantling. A significant element in the changed arrangements is that the overall costs can be reduced through the immediate dismantling approach.

A significant difference between the clean up programme in the UK and the rest of Western Europe is the type of facilities and sites that need to be dealt with. For example, Britain has a number of research reactor sites dating back from the 1940s and 1950s (e.g. Dounreay) together with the reprocessing facility at Sellafield. No other European country apart from France has reprocessing facilities to deal with. In addition, the UK also has to deal with older reactor technology than all other European countries. Unlike subsequent generations of reactors, these were not designed with decommissioning in mind. 

