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Introduction 

NDA RWMD is currently considering the scope, purpose and structure of a safety case 
manual that covers the development of nuclear operational, transport and environmental 
safety cases for a geological disposal facility in the United Kingdom. This paper considers 
the Environmental Safety Case (ESC) input into such a manual (herein referred to as the 
“ESC Manual”), looking at the drivers and benefits that a guidance manual in this area 
may provide. 

Background 

During a geological disposal facility development programme, from conception through 
closure, there are key stages where it is necessary to obtain regulatory approval (e.g. start 
of intrusive site investigations, start of underground operations, start of construction, 
start of waste disposal and start of closure operations). It is necessary to demonstrate to 
regulators and other stakeholders an auditable and controlled process for producing and 
maintaining safety cases throughout these stages. 

When updating and maintaining a safety case the following topics are of interest to 
ensure quality and demonstrate that due process has been followed: 

· the approach to addressing regulatory comments; 

· dealing with updates to the safety case and change control; 

· comparison of assessments over time or within a single iteration of the safety case; 

· maintaining a register of uncertainties; 

· demonstration that all regulatory requirements have been met. 

All geological disposal projects manage such issues and it could be helpful to have 
procedures or guidance in place, as a means of improving understanding within the 
project of how these issues will be addressed and facilitating early buy-in from regulators 
and stakeholders on the approaches to be used. NDA RWMD is proposing to develop an 
“ESC Manual” as a means of achieving this. Gathering together the thinking on such 
topics in a single place would ensure consistency of approach, avoid ad hoc approaches 
being taken each time the ESC is updated, and provide a vehicle for communicating with 
regulators and stakeholders. 
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Scope of an ESC Manual 

The idea of such a manual has been considered in the context of the UK programme 
where the geological disposal facility siting process is currently at a generic stage, with 
no specific site and therefore no information about the geology, hydrogeology or the 
detailed design of a future geological disposal facility. As part of the strategy for the 
development and delivery of safety cases to support future regulatory submissions for 
the site characterisation, construction, operational and closure phases of a UK geological 
disposal facility, NDA RWMD produced a generic ESC in 2010 for a non-site specific 
geological disposal facility (NDA, 2010b). This formed part of the generic Disposal System 
Safety Case (NDA, 2010a) which also considered transport safety and the operational 
safety of a geological disposal facility. The contents of the generic ESC and assessment 
methodologies used within it are typical of those in use by other radioactive waste 
management disposal organisations and are documented in the generic ESC and its 
supporting references. 

The initial work on an ESC Manual focuses on the generic, as opposed to site-specific, 
ESC for the following reasons: 

· Components of the generic ESC may be revised several times prior to the 
development of a site-specific ESC and it would be valuable for internal procedures 
and guidance to be in place for this in advance of any required revision. In the UK, 
a site-specific ESC Manual will not be required for a decade or more, allowing 
lessons to be learned from the application of the generic ESC Manual. 

· Generic procedures and guidance that can apply to any site and disposal concept 
and that do not constrain NDA RWMD’s ability to innovate on a site-specific basis 
are likely to be the most useful and will be best able to stand the test of time. This 
comment applies equally well to any manual for a site-specific ESC. 

· Any procedures and guidance developed for the generic ESC will almost certainly 
be relevant to the development of a site-specific ESC, so work done to develop 
procedures and guidance specifically relevant to the generic ESC will be useful not 
only for the generic phase, but also for the eventual development of a site-specific 
ESC Manual. 

There may be additional components of a manual for a site-specific ESC that will 
need to be developed in due course, and the structure and approach developed for the 
manual for the generic ESC can be built on and applied in producing a manual for a 
site-specific ESC. However, no topics for which a new procedure would definitely be 
required for a site-specific ESC were identified in the course of the work underpinning 
this paper. Therefore, the general scope and structure of a manual for a site-specific ESC 
might look rather similar to that for a generic ESC. 

Four tasks were undertaken to develop the scope and structure of the ESC Manual: 

1) Review of progress to date on developing NDA RWMD’s Nuclear Operational Safety 
Manual, a parallel document that is being produced to govern the development of 
the Operational Safety Case. A Nuclear Operational Safety Manual is a requirement 
of the operational safety regulator1 in the UK and has a scope and structure largely 
defined by the regulator. 

2) Review of selected safety case management documentation from more advanced 
radioactive waste disposal projects, both in the UK for near-surface disposal and 
overseas for geological disposal. The UK near-surface facility safety case is of 
interest to NDA RWMD as it is prepared to similar regulatory guidance as that 

                                                           
1. This is the Office for Nuclear Regulation in the UK. 
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published for a UK geological disposal facility. This review was undertaken to 
identify relevant learning from radioactive waste disposal programmes that are at 
a more advanced stage of development than the NDA RWMD programme. 

3) Review of selected NDA RWMD Quality Management System documents. This 
review was undertaken mainly to understand the extent to which the Quality 
Management System might already contain procedures that could serve as 
components within the ESC Manual, and to understand the relationship between 
the Quality Management System and an ESC Manual. 

4) Based on the above reviews, and considering the structure and requirements of 
the UK’s relevant regulatory guidance (EA/NIE, 2009) develop the scope, structure 
and potential contents of the ESC Manual. 

Based on the analysis resulting from the above tasks, it is concluded that it is most 
beneficial for the scope of the ESC Manual for the generic phase to focus on procedures 
and guidance covering the following topic areas: 

1) developing and updating an ESC; 

2) maintenance of the generic ESC between updates. 

Key topics requiring procedures or guidance for development and maintenance and 
change control of the generic ESC have been identified. Some of these topics sit within 
the wider Quality Management System as they are generic and apply across all safety 
cases. Other topics can form the basis for sections of a manual specific to the generic ESC. 
Safety case-specific topics are considered to be those where the regulators for different 
safety cases2 may take a different view on how the issues should be dealt with by NDA 
RWMD, or where there are particular issues in the regulations that need to be addressed 
by development of a regulation-specific procedure. 

Consideration was given to the inclusion of procedures or guidance covering safety 
assessment methods and default approaches and assessment parameter values in the 
ESC Manual, and it is concluded that: 

· It is not considered necessary or useful to cover safety analysis methods, such as 
the approach for developing conceptual models or the approaches for deterministic 
or probabilistic modelling, in the ESC Manual. Reference methods are set out in 
NDA RWMD’s 2010 generic ESC itself. Freezing such safety analysis methods in a 
manual could reduce flexibility and stifle innovation in the future in a field that is 
continuing to advance. This issue becomes even more challenging once particular 
candidate sites and/or disposal concepts are available and a site-specific ESC is 
developed. The analysis approaches will need to evolve as more information is 
gathered. It is therefore considered that the appropriate time to explain and agree 
the analysis approach is just prior to each analysis update (e.g. in an Analysis Plan, 
see “Analysis topics” below), and then to document the approach used in the  
ESC itself. 

· It is considered that the specification of default parameter values for assessments 
should form part of a more general procedure for the specification and management 
of assessment parameter values covering all three safety cases, and the values 
themselves should not form part of any one safety case manual. Work has recently 
been initiated on an NDA RWMD-wide framework and tools to help manage 
assessment parameter values and to ensure that parameter values common to 
more than one safety case are used consistently. 

                                                           
2. For a geological disposal facility in the UK, the different safety cases here refer to the areas of 

transport, operational and environmental safety for which different regulators (or departments 
within regulatory bodies) are responsible. 
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Proposed scope/structure of safety case manual topics relevant to a generic ESC 

The proposed structure of the ESC Manual is illustrated in Figure 1. 

Figure 1: Proposed scope and structure of safety case  
manual topics relevant to a generic ESC 

Components that could be specific to the manual for a generic ESC are shaded  
light blue. Components that should not necessarily differ between safety cases and  
that are assumed to form procedures within the wider QMS are shaded light green. 

 

The generic topics that have been identified as relevant to the development and 
maintenance of the ESC include general topics and topics related specifically to the 
conduct of safety assessments. In general, it is likely to be preferable for these topics to 
form part of the wider Quality Management System, such that they will only need to be 
dealt with in the manual if not adequately covered in the wider Quality Management 
System or if more specific or detailed guidance is required for a particular safety case. 
These include: 

(2.6-2.8) Analysis topics 

· Analysis plans prior to conducting any significant modelling studies3 that are 
expected to generate results to be used to make design, analytical, operational or 
regulatory compliance decisions. 

· Computer software requirements, including computer code verification, conduct 
of routine calculations and code configuration management. 

                                                           
3. Analysis plans could also be important for design, experimental and site characterisation 

activities. 
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· Documentation and control of assessment parameter values. 

(4.0) General topics4 

· Staff qualification and training. 

· Internal review by NDA RWMD staff and contractors of quality-affecting 
documents (referred to as “document review” here). 

· Obtaining external review and NDA RWMD management approval of the ESC and 
other safety cases (referred to as “scrutiny” here). 

· Records management and document control. 

Work is already under way within NDA RWMD to refine or develop procedures or 
guidance for some of these topic areas. There is also experience to draw on from other 
projects that have developed procedures covering these topics. 

Topics for which procedures/guidance could be prepared specifically for the ESC 

The following structure and initial contents list for the ESC Manual (generic phase) is 
proposed: 

Section 1: Introduction 

Section 2: Updating a generic ESC 

(2.1) Structuring a generic safety case (ESC) 

Consideration should be given to the structure of the ESC main report, and the entire 
ESC document suite, prior to each update of the ESC. Consideration should be given to 
such things as the structure of the previous version of the ESC, any comments on that 
structure, new international or UK regulatory guidance on structuring an ESC, the 
purpose and scope of the ESC update, and any other new information that has emerged 
that may be relevant. 

(2.2) Demonstrating how regulatory requirements are met or will be met 

It could be argued that regulatory submissions (ESC and other environmental 
permitting documents) should be aligned with the structure of the regulatory guidance, 
to ease the task of the environmental regulator5 in evaluating the submissions. However, 
this may not be appropriate for updates to the generic ESC, because it has additional 
purposes than addressing compliance, because NDA RWMD will not want to be 
constrained in determining a structure that communicates its safety case, and because 
the regulatory guidance will be periodically revised. The 2010 generic ESC (NDA, 2010b) 
includes a cross-walk identifying where in the project documentation each requirement 
and/or paragraph in the regulatory guidance (EA/NIE, 2009) had been considered or met. 
The cross-walk can be updated iteratively over the development cycle for an ESC, so that 
it is used initially as a tool to help identify gaps in documentation and then in the ESC 
update to demonstrate which requirements the ESC is addressing and where in the 
documentation each requirement is addressed. Guidance in the manual could set out the 
format of a cross-walk and the level of detail. 

                                                           
4. Note that this is not a complete listing of requirements for general programmatic topics. 
5. This is the Environment Agency in the UK. 
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(2.3) Addressing regulatory comments (on the generic ESC) 

Guidance in the manual could help ensure a common approach was followed across 
the project, and that there was regulatory buy-in of the approach. 

(2.4) Developing a register of significant uncertainties (ESC register) 

In the UK, the requirement to establish and maintain “a register of significant 
uncertainties” is discussed by the environmental regulator’s guidance (EA/NIE, 2009). 
NDA RWMD’s approach to managing uncertainties is set out in the 2010 generic ESC, and 
an initial register appropriate to the current generic programme stage is provided there. 
However, there is no unique approach to developing and maintaining such a register. 
Guidance in this area would help ensure consistency in vision and approach going 
forward. This could include a definition of the term “significant” with respect to the 
generic ESC and could set out the form of the register and could provide a link to change 
control that might be required when significant uncertainties are addressed. 

(2.5) Comparing safety cases over time (ESC) 

When ESC and their supporting assessments change over time – as they most 
certainly will – NDA RWMD should be able to provide a clear rationale for why the ESC 
has changed and the implications of the change, and the changes in results should be 
possible to trace through to changed or new assessment approaches, scenarios, modelling 
assumptions, codes, and/or parameter values linked to new information. The development 
of guidance specifically covering this topic could help ensure that appropriate information 
is provided in updates to assessment documents and the ESC main report. 

Section 3: Maintaining a generic ESC between updates 

The following topics have been identified that relate to ongoing maintenance of an 
ESC between updates: 

(3.1) Applying change control to an ESC 

Guidance could help identify how change management should be applied within the 
ESC itself. The kinds of things where change control would need to be applied for the 
generic ESC include the use of new assessment codes or analysis methods, or changes 
that need to be made to assessments in response to new information (e.g. inventory 
changes, improvements in the understanding of physical and chemical processes). The 
ESC-specific procedure could consider the possibility of developing a system to trace links 
between assessment “components”, e.g. between features, events and processes (FEP), 
conceptual models, codes and parameter values, in order to ensure that appropriate 
consideration is given to the potential knock-on impacts of making a change to one part 
of the assessment, on related parts of the assessment. 

(3.2) Maintaining a generic ESC 

A range of questions needs to be addressed concerning how an ESC will be maintained 
between updates and, particularly for the generic ESC, to identify at what stage it would 
be appropriate to re-release ESC documentation. Consideration needs to be given to: 

· What kind of a change or new information external or internal to the generic ESC 
could lead to the need for an update? For example, one possible reason to update the 
generic ESC could be if there were to be a significant change in regulatory guidance. 

· How should inventory changes be dealt with between ESC updates? 



NEA/RWM/R(2013)9 

THE SAFETY CASE FOR DEEP GEOLOGICAL DISPOSAL OF RADIOACTIVE WASTE: 2013 STATE OF THE ART 343 

· What should be done if comments on an ESC update are addressed between 
updates, or if there is a change to the register of significant uncertainties (see 
manual sections 2.3-2.5) 

· What should be done about correcting minor errors or other minor changes 
between ESC updates? 

Summary 

In summary, NDA RWMD is currently considering the potential scope, purpose and 
structure of a safety case manual that covers nuclear operational, transport and 
environmental safety case development. This paper considers those components relevant 
to producing a guidance manual to provide information on how to maintain and update a 
generic ESC for a geological disposal facility and a proposed scope and structure for NDA 
RWMD’s context has been outlined. The topics covered represent the current input from 
an environmental safety case perspective into development of a safety case manual, 
which is currently a work in progress and therefore not a finalised company position. 
However, NDA RWMD believes that developing environmental safety case components of 
a safety case manual could be helpful as a means of improving understanding within the 
project of how the generic-phase safety case will be maintained and updated. Gathering 
together the thinking on such topics in a single place would ensure consistency of 
approach, avoid ad hoc approaches being taken for each update, and provide a vehicle for 
communicating with regulators and stakeholders. Furthermore, the process of developing 
a safety manual can help to identify areas for improvement within existing quality 
management systems, identify future needs for such systems and ensure a common 
understanding of the structure and scope of the safety case. 
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