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1. Introduction

This note briefly summarises how we, the Radioactive Waste Management Directorate (RWMD) of the Nuclear Decommissioning Authority (NDA) are addressing retrievability in the current programme for development of generic designs and how retrievability would be addressed in progressing site specific designs.  It includes some examples of work on retrievability, including practical demonstrations across several national programmes.

2. Policy and regulatory requirements

Government policy regarding retrieval of radioactive waste from a geological disposal facility (GDF) is reflected in the 2008 MRWS White Paper (Section 4.22)
, which states:

“Government’s view is that the decision about whether or not to keep a geological disposal facility (or vaults within it) open once facility waste operations cease can be made at a later date in discussion with the independent regulators and local communities.  In the meantime the planning, design and construction can be carried out in such a way that the option of retrievability is not excluded.”

In its review of options for the long-term management of radioactive waste, the Committee on Radioactive Waste Management (CoRWM) noted that a phased approach to disposal imparts greater flexibility to future decision-making, but stated that “leaving a facility open, for centuries after waste has been emplaced, increases the risks disproportionately to any gains”
. In the White Paper (Section 4.20), Government acknowledges that there is a divergence of views on the issue of retrievability, but on balance, considers that CoRWM’s conclusion was correct.  

The White Paper notes that closure at the earliest opportunity once facility waste operations cease provides greater safety, greater security from terrorist attack, and minimises the burdens of cost, effort and worker radiation dose transferred to future generations.   Government notes that the timescale for operations of at least 100 years provides sufficient flexibility for further research to be undertaken and CoRWM comments that this time delay may provide sufficient reassurance for those people who wish to retain the possibility of doing something else with the waste.

The environment agencies guidance3 (GRA) advises that the incorporation of retrievability into geological disposal should not undermine the long-term safety of the GDF (which would be demonstrated in the environmental safety case for the facility).  The GRA notes the particular implications that this would have in terms of demonstrating package longevity
:

“If a developer/operator makes provisions for retrievability, these should not unacceptably affect the environmental safety case.  For example, a developer/operator might propose to keep a facility open that would otherwise be ready for closure, solely to maintain the option to retrieve waste emplaced in the facility.  In such circumstances, the environmental safety case would need to demonstrate that processes such as degradation of waste packages would not unacceptably affect the safety of people or the environment.  Such a demonstration would need to consider the effect of remaining open on the environmental safety case both for the period before the delayed closure and for the post-closure period.”

3. Definitions

These definitions have been set out to clarify different terms used:

Retrievability: where the design enables the waste to be withdrawn from a GDF, even after vaults had been backfilled.

Other terms:

Reversibility: This term is used internationally to denote the ability to reverse decisions, as part of a phased decision-making process. It has also been used in the UK to describe retrieval by reversing the original emplacement process (e.g. removal by the crane which emplaced the package, much as retrieval from a store).

Recoverability: a term developed by CoRWM, which usefully defines situations where waste is recovered from a closed GDF by mining or similar intrusive methods.  

4. Retrievability in design

Taking account of the direction in the White Paper and the environment agencies guidance, we, NDA, as implementer will ensure that consideration of retrievability is an integral component of design development. 

Once communities have taken the decision to participate, we would engage with communities to gain a better understanding of their views related to retrievability.  This will help us to clarify key community drivers for retrievability, e.g. 

· Is the main driver to retain the option for retrieval allowing time to gain greater confidence in the integrity of the design and safety case; or

· Is there a view that there may be future benefits through re-use of the waste?

· Are there other reasons?

In preparing designs it is important for us to:

· Understand the views of local communities with respect to retrievability; 

· Consider how these might be addressed in specific geological environments;

· Assess the impacts on safety, security, environment, cost and burden for future generations; and

· Discuss with communities and regulators how these might be best addressed.

There are several factors which influence the relative ease with which waste can be retrieved:

· The geological environments in which the facility is sited.  The range of generic geological environments considered will have different levels of retrievability, which would need to be factored into the approach to providing retrievability within the design;

· Different waste types would rely on different disposal solutions and the engineered barrier requirements (e.g. bentonite), and would need to take account of the appropriate timing for placing the engineered barriers;

· The rock support design and factors influencing support, such as depth and physical properties of the rock;

· The durability of waste packaging and the effects of vault environment (corrosion/loss of integrity).

5. Previous and current work on retrievability

Retrievability has been considered in several international programmes and has been the subject of wide discussion within waste management organisations and also with other stakeholders.  The major focus for retrievability has been the retention of retrieval as an option. There is wide agreement that while the intent is disposal, retaining the option of retrieval, within a step-wise process has lead to wider acceptance that such a long-term project can progress with effective review and control.  All agree, however, that the option to retrieve should not be an argument for compromising on the ultimate requirement for long-term safety, isolation of the hazard and placing a burden on future generations.

RWMD is currently involved in international initiatives looking at the drivers behind stakeholder preferences for retrievability, building on studies over the last decade, and investigating how stakeholder opinions have evolved.  These include participation in workshops on retrievability, organised by the Nuclear Energy Agency (NEA).  NEA has produced “The NEA Retrievability – Scale”
 as a communication tool to help explain how retrievability, passive safety and the need for active control are related (a presentation and brief paper on this will be provided to the November 2009 meeting).  NEA is also planning a conference on reversibility and retrievability in December 2010.  

Practical considerations have been given to retrievability by several international waste management organisations and this has included several full scale demonstrations of retrieval.  Examples of these are: the use of remote water-jet cutting to retrieve a backfilled waste package
 - UK; retrieval of a dummy canister emplaced in a vertical deposition hole and surrounded by bentonite buffer
 – Sweden; and the EC ESDRED project which included several practical demonstrations of retrieval of different disposal containers both underground and in surface mock-ups
.
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