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The 2011 ESC Management and Dialogue

Preface

The Low Level Waste Repository (LLWR) is the United Kingdom’s principal facility for
the disposal of solid low-level radioactive waste. The LLWR is owned by the Nuclear
Decommissioning Authority (NDA) and operated on behalf of the NDA by a Site
Licence Company (SLC) — LLW Repository Ltd.

We, LLW Repository Ltd, are committed to operating the LLWR as a safe and
efficient facility that provides a continuing option for the disposal of low-level
radioactive waste in the UK. This will be achieved consistent with good practice for
the near-surface disposal of radioactive waste, in accordance with environmental and
health and safety regulation and guidance, and in compliance with the terms of our
Nuclear Site Licence and Permit to dispose of radioactive waste.

This report is one of a series of reports that present the evidence underpinning the
2011 Environmental Safety Case for the LLWR —the 2011 ESC. The report has
been prepared by the Environmental Safety Case Project and is issued under the
authority of the Managing Director of LLW Repository Ltd.

ESC objectives

Under the terms of our Permit granted by the Environment Agency, we are required
to submit an Environmental Safety Case (ESC) for the LLWR no later than 1%' May
2011 and at intervals thereafter as requested by the Agency. The ESC:

J presents the arguments and evidence concerning the environmental safety of
disposals of solid radioactive waste at the LLWR, at present and in the future,
consistent with the Agency’s Guidance on Requirements for Authorisation;

o provides a basis for the environmentally safe management of the site by the
SLC, and regulation of the site by the Agency, including setting of conditions on
its future management and acceptance of waste.

The ESC is addressed primarily to the Agency and is intended to inform and enable
their regulation of the LLWR. It also provides a plan for the future management of
the LLWR and a baseline against which proposed changes in the plan for the
development of the facility can be tested. As such, it will be of interest to our other
stakeholders, both local and national.

ESC document plan
The ESC consists of documents at two levels:

J A single ‘Level 1’ report outlines the plan for the development of the LLWR and
the main arguments concerning environmental safety and how this is achieved.

o A series of ‘Level 2’ reports present the evidence that underpins our safety
arguments, including descriptions of our management framework, system
understanding, design and management choices, and assessments.

This is a Level 2 report. The ESC Level 1 and 2 reports are listed in the table at the
end of this Preface, which also shows for the Level 2 reports the set of arguments for
which each report mainly provides evidence. The ESC is supported by a large
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number of technical and scientific reports and references that we refer to as ‘Level 3’
documents.

Level 1 — The ESC
Presents the safety arguments

Arguments

Level 2 — ESC topic reports

Presents the evidence, evaluations etc Evidence

Level 3 — Supporting documents
LLWR and contractor technical reports
and external references

The ESC documentation concept
Scope and audiences

The 2011 ESC is based on an optimised ‘Site Development Plan’ developed under
our Environmental Safety Strategy. The Plan sets out our proposals and
assumptions on operations, remedial activities, vault design, capacity and future
waste disposal practice, closure design and management up to the end of
management and regulatory control. It provides a basis for our quantitative
assessments. The Plan is flexible, however, and will be amended as necessary in
the light of UK radioactive waste management needs, operating experience, results
of monitoring, future iterations of the ESC, regulatory and planning guidance and
decisions, and stakeholder views.

The safety arguments set out in the Level 1 report comprise arguments concerning
the development and safety of the Site Development Plan. The Level 1 report
focuses on the arguments in principle, referring to the more detailed and quantitative
evidence that is presented in the Level 2 reports. The main features and findings of
the supporting reports are presented, demonstrating that the Site Development Plan
is optimised, and that the assessed safety is consistent with the regulatory guidance
over the lifetime of the facility, including after closure. The Level 1 report is intended
to be complete enough to inform managers from the Environment Agency,
Government ministries and local government representatives and officials on the
environmental safety of disposal of radioactive waste at the facility. It is also
intended to be an entry point to the safety case for the Agency’s technical staff and
assessors.

The Level 2 reports present the evidence that underpins our safety arguments,
including descriptions of our management framework, system understanding,
optimisation, assessments and proposed conditions for acceptance of waste. The
Level 2 reports are primarily addressed to the Agency’s Nuclear Regulator for the site
and technical staff, and may be of interest to experts in specific technical fields. To
fully satisfy themselves, however, for example, to find supporting information and
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details of the model formulations and data used, technical specialists and reviewers
in specific topic areas may need to refer to Level 3 documents.

We have also produced a Non-technical Summary of the ESC, to help a wider group
of stakeholders understand its nature, conclusions and implications.

Level 1

The 2011 Environmental Safety Case — Main Report [1]

Level 2

Management and
dialogue

Management and Dialogue [2]

System
characterisation
and
understanding

Site History and Description [3]
Inventory [4]

Engineering Design [5]

Near Field [6]

Hydrogeology [7]

Site Evolution [8]

Monitoring [9]

Optimisation and
Site Development
Plan

Optimisation and Development Plan [10]

Assessments

Environmental Safety During the Period of Authorisation [11]
Assessment of Long-term Radiological Impacts [12]
Assessment of Non-radiological Impacts [13]

Assessment of Impacts on Non-human Biota [14]

Waste Acceptance [15]

Assessment of an Extended Disposal Area [16]

Audit

Addressing the GRA [17]
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Executive Summary

This ‘Management and Dialogue’ report provides evidence that we, the LLW
Repository Ltd, have met Requirements R1, R2 and R4 in the environment agencies’
Guidance on Requirements for Authorisation for Near-Surface Disposal Facilities on
Land for Solid Radioactive Wastes (the GRA). We describe, using examples, how
our Management System and activities enable us to meet these Requirements
during:

e the on-going management of environmental safety at the Low Level Waste
Repository (LLWR);

e the development of the ESC.
We describe how these requirements will be met in the future.

Our Management System is an integral part of our Environmental Safety Strategy
and helps us to ensure that the necessary management and control measures are
properly implemented during the Period of Authorisation.

Regulatory interaction

NS-GRA Requirement 1 ‘Process by agreement mainly addresses early dialogue
and agreement with the regulator at the stage of site selection and prior to issue of a
Permit. As the LLWR is not a new development and already holds a Permit, a
process by agreement is not needed. As part of our compliance arrangements,
however, we have well-established processes for regulatory interactions regarding
ongoing operations and proposed developments at the LLWR. We communicate
with our environmental regulator, the Environment Agency, through submissions and
reporting required under the terms of our environmental Permit.

We have held monthly liaison meetings with the Agency to discuss progress on the
ESC Project. Technical presentations have been made and discussed on many
aspects of the ESC as it has been developed. The structure of the ESC has been
presented and discussed at the monthly liaison meetings. Examples of issues
discussed include interpretation of the GRA, proportionality, meeting the Agency’s
requirements on protection of groundwater, human intrusion and coastal erosion.
Written communications have also been exchanged requesting information and
seeking clarifications on technical issues initiated by both the Agency and LLWR.
The LLWR has also held meetings with the Agency’s nuclear policy team, to present
progress and discuss interpretation of the environment agencies’ guidance set out in
the NS-GRA.

Dialogue with stakeholders

We attach a high priority to stakeholder engagement and the views of our
stakeholders are sought and taken into account for a wide range of issues. We have
implemented a dedicated ESC Project stakeholder programme, which has used a
variety of engagement mechanisms to ensure timely and constructive communication
with the planning authority, local communities and other stakeholders.

Following submission of the 2011 ESC to the Environment Agency on 1% May 2011,
we will continue this dialogue to ensure stakeholders understand the conclusions and
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implications of the 2011 ESC and that their concerns are identified and considered in
planning the future development of the ESC.

Management system and safety culture

We aim to achieve high standards of environmental safety and are committed to the
protection of the environment and health and safety of workers and members of the
public, now and in the future. Our commitment is formalised in our Environment,
Health, Safety and Quality Policy, which states that ‘nothing is more important than
the protection of the environment and the health and safety of the workforce,
contractors and the public. The Policy also sets out our core values, which are acted
upon to encourage a positive safety culture throughout our organisation and across
our suppliers and customers.

Our Management System provides the policies, processes, procedures and working
instructions needed to deliver the safe, secure, environmentally responsible and cost-
effective clean up of the nuclear legacy at the LLWR, the management of storage
and disposal of waste on the LLWR site, and the subsequent decommissioning of
redundant nuclear plant. Responsibility is delegated through our organisation to
managers and individuals holding key environment, health and safety roles.

Internal and external audits are held regularly to improve the effectiveness of our
Management System, which is certified to international, national and nuclear-facility
standards. A detailed review of our management arrangements is held annually to
evaluate environment, health, safety and quality performance. The
recommendations from these reviews are a key input to our ‘Improvement Plan’, so
this process enables the continuous adaptation of our management arrangements to
ensure suitable corporate governance of the organisation throughout the operational
and post-closure periods.

The ESC Project

The development of the ESC has been managed as a stand-alone project, under our
Management System. The ESC Project has been undertaken by an ESC Project
team within the LLWR organisational structure, with the ESC Project Manager
reporting directly to the Managing Director.

The ESC Project team comprises Parent Body Organisation secondees, contractors
and our own staff. Each member of the team is suitably qualified and experienced
for their role and we have drawn on experience from our own work and from safety
cases developed in other repository programmes to develop an understanding of
good practice. The ESC and supporting assessments are based on a development
process consistent with internationally accepted methodology, as set out by the
International Atomic Energy Agency (IAEA). We have built on work done previously
and have focused our research and development activities on improving our
understanding of key uncertainties that could be resolved, examining areas where
new information has become available since the submission of the 2002 safety cases
or issues raised by the Environment Agency.

To plan the development of the ESC, we conducted a detailed review of the ESC
Project (then called the Lifetime Project) in 2008 and developed a revised schedule
with work split into four phases. Subsequently, to control the work, status reviews
were held periodically to assess progress, review new information and identify any
required changes to the schedule, which were undertaken in accordance with our
change control procedures.
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Quality management arrangements are in place to ensure that all information used to
support the ESC is traceable. The data that underpin the ESC are set out in our
Level 2 and Level 3 reports.

The ESC Project has an internal stakeholder engagement plan, which includes
scheduled meetings, reporting and review activities and other interface mechanisms,
as required. Presentations to the LLWR Environment Health and Safety Committee
have been used to ensure that key internal stakeholders are aware of the ESC
principles and assumptions, and are ready to implement any required changes
following the submission of the ESC.

Peer review

The ESC approach and documents have been exposed to extensive internal reviews
and independent peer review processes, involving constructive discussions and
critical appraisal. We appointed a Peer Review Group (PRG) to provide independent
challenge of the ESC and constructive advice. The PRG consists of experts of
longstanding experience and international reputation, who are independent of the
development of the LLWR ESC. Peer review comments have been responded to
and taken account of in the development of the ESC.

A high-level review of the ESC Project was also commissioned from an international
team of peers with experience from other radioactive waste disposal facilities — the
International Peer Review Group (IPRG). The focus of this review was the overall
strategy for, and approach to, the 2011 ESC and specific important aspects.

Future management of the LLWR

Once the ESC has been approved by our Managing Director, the management
changes, processes and procedures necessary to implement the ESC will be
introduced. The 2011 ESC will become a ‘live’ safety case, which will be subject to
established and proven safety case processes, including change control. The ESC
will be implemented on site through changes to the waste acceptance criteria and
emplacement strategies, revised monitoring arrangements, and requirements on
construction projects and closure engineering. Our Management of Change process
will be used to maintain an appropriate structure for our organisation and introduce
the necessary procedures and processes.
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1 Introduction

1.1 Obijectives

This report on environmental management and interactions and dialogue with our
regulators and other stakeholders provides evidence that we, the Low Level Waste
Repository (LLWR) Ltd, meet Requirements R1, R2 and R4 in the environment
agencies’ Guidance on Requirements for Authorisation for Near-Surface Disposal
Facilities on Land for Solid Radioactive Wastes (the GRA) [18]:

Requirement R1: Process by agreement

The developer should follow a process by agreement for developing a disposal
facility for solid radioactive waste.

Requirement R2: Dialogue with local communities and others

The developer should engage in dialogue with the planning authority, local
community, other interested parties and the general public on its developing ESC.

Requirement R4: Environmental safety culture and management system

The developer/operator of a disposal facility for solid radioactive waste should foster
and nurture a positive environmental safety culture at all times and should have a
management system, organisational structure and resources sufficient to provide
the following functions: (a) planning and control of work; (b) the application of sound
science and good engineering practice; (c) provision of information; (d)
documentation and record-keeping; (e) quality management.

The objectives of this report are therefore to provide evidence that we:

e interact appropriately with the regulators during operation of the LLWR and
during development of the Environmental Safety Case (ESC);

e have engaged in dialogue with the planning authority, local community, other
interested parties and the general public during the development of the ESC;

e have a positive environmental safety culture, a Management System,
organisational structure and resources sufficient to provide for the planning and
control of work, the application of sound science and good engineering practice,
provision of information, documentation and record-keeping, and quality
management.

Our Management System is an integral part of our Environmental Safety Strategy
(described in Subsection 3.2 of reference [1]) and helps us to ensure that the
necessary management and control measures are properly implemented. These
control measures include, for example, waste acceptance, installation of the final
engineered cap and cut-off wall, access restrictions during the Period of
Authorisation and environmental monitoring [1].
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1.2 Scope

This Level 2 report provides evidence that we have addressed Requirements R1, R2
and R4 of the GRA [18]. For each of these Requirements, the GRA contains a
number of paragraphs containing more detailed requirements. We describe and
document how our Management System and activities enable us to meet these
requirements (indicated using GRA paragraph numbers, with quotes in italics if
included within the text), and provide relevant examples to show how these
arrangements have been implemented:

e for the on-going management of environmental safety at the LLWR,;
e during the development of the ESC.
We describe how these requirements will be met in the future.

Where relevant, reference is made to other reports, amongst those listed in the table
in the Preface, to demonstrate that requirements such as the use of sound science
and good engineering practice are met. The other ESC reports refer to this
document to demonstrate, for example, that management of environmental safety at
the LLWR is subject to proper management procedures.

1.3 Structure

Section 2 describes how we interact with the regulators, particularly with the
Environment Agency, with respect to the management of environmental safety at the
LLWR, during operations, during the development of the ESC and in the future, as
addressed by Requirement R1 (paragraphs 5.4.2 to 5.4.6 and 5.5.4) of the GRA.

Section 3 provides evidence that we have engaged in dialogue with local
communities and other stakeholders on a wide range of issues, including the
development of the ESC, as called for in Requirement R2 (paragraphs 5.7.1 to 5.7.5)
of the GRA. Our plans for future dialogue are also described.

The requirements on our environmental safety culture and our Management System,
included under Requirement R4 in paragraphs 6.2.5 to 6.2.40 of the GRA are
grouped by topic into six sections:

e Section 4 presents evidence for our environmental safety culture. We have a
certified Management System with an appropriate organisational structure and
leadership, which is regularly reviewed. Our safety committees enable us to
take safety into account in policy and decision making. We develop and
maintain resources and competencies using a Management of Change process
and have succession plans in place. We assure continuous improvement by
implementing review and learning processes, including operating experience
feedback and peer review, as appropriate.

e Section 5 describes how work to demonstrate compliance with the current
environmental Permit [19] and to support the ESC is planned and controlled.
We have change control processes in place and take measures to mitigate the
effects of human error and unplanned events that might affect environmental
safety and the ESC.
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e Section 6 demonstrates that we apply sound science and good engineering
practice. We design for passive safety in the long term and use robust
technology. We maintain awareness of scientific developments in the UK and
overseas.

e Section 7 describes our quality management arrangements, including external
and internal auditing, which allow us to locate and trace all information we use in
the ESC.

e Section 8 covers the established processes we have for the provision of
information to the Environment Agency.

e Section 9 describes our documentation and records management systems, and
discusses how our plans for the future will meet the record-keeping
requirements of the GRA.

A list of acronyms used in the report is given in Appendix 1. A general glossary for
the ESC is appended to the ‘Main Report [1].
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2 Regulatory Interaction

This section describes how we interact with the organisations with regulatory
responsibility (the regulators) for the operation of the LLWR:

e the Environment Agency;
e the Office for Nuclear Regulation (ONR);
e the Office for Civil Nuclear Security (OCNS), now part of the ONR.

In particular, we focus on our regulatory interactions with the Agency, with respect to
the management of environmental safety at the LLWR and the development of the
ESC. Interaction with Cumbria County Council, the planning authority with
responsibility for regulating developments such as future vault construction at the
LLWR, and with other stakeholders, is discussed in Section 3.

Requirement R1 of the GRA [18] states that ‘ The developer should follow a process
by agreement for developing a disposal facility for solid radioactive waste’. The
process by agreement was established under Section 37 of the Environment Act [20],
for use by the environment agencies to provide advice and assistance to the
developer of a new facility and to charge for that service. As the LLWR is not a new
development, a process by agreement is not needed. However, features of the
process (for example, paragraphs 5.4.2 to 5.4.6 and 5.5.4 of the GRA [18]) have
been used as a guide to the Agency’s expectations during the development of the
ESC.

As an operating site for the disposal of low-level radioactive waste (LLW), we hold an
environmental Permit [19]" and a Nuclear Site Licence. As part of our compliance
arrangements, we have well-established processes for regulatory interaction at the
LLWR. These processes are described in Subsection 2.1. Interaction with the
Agency during the development of the ESC and following ESC submission are
described in Subsections 2.2 and 2.3, respectively.

2.1 Regulatory Interaction During Operations at the LLWR

2.1.1 Environment Agency

We hold six-monthly site regulatory liaison meetings, which review our compliance
arrangements for the environmental Permit and Nuclear Site Licence. The findings
of our annual Management System review (Subsection 4.2.1) are presented to the
regulators at these meetings, together with our forward plans and site Life Time Plan
(LTP) prepared for the LLWR’s owners, the Nuclear Decommissioning Authority
(NDA). The forward plans cover key issues such as decommissioning, the
development of the ESC, and the design of the trench cap.

! Our environmental Permit (EPR/YP3293SA), issued under the Environmental Permitting

(England and Wales) Regulations 2010 [19], replaced our Authorisation for Disposal of
Radioactive Waste (BZ2508), issued under the Radioactive Substances Act 1993 [25],
on 1% January 2011.
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A separate annual review is held at the request of the Environment Agency to
discuss the conditions of the environmental Permit, the Compilation of Environment
Agency Requirements (CEAR) [21], and the timing and scope of reviews to the
environmental Permit. An inspection programme is also agreed and the Agency
visits the site regularly to conduct these inspections.

The Agency also attends the following meetings:

e Liaison meetings with the planning authority (Cumbria County Council), the NDA
and the ONR, on an as-needed basis, to share information and discuss issues,
mainly those associated with planning approval and conditions [22]. In 2009 and
2010, issues discussed included Vault 9, higher stacking and the planning
strategy for the facility cap.

e Meetings of the West Cumbria Sites Stakeholder Group (WCSSG, described in
Subsection 3.1.4), and of the following subcommittees:

o six-monthly Environmental Health Subcommittee, at which monitoring
results and retrospective dose assessments are presented;

o LLW Repository Subcommittee meetings, discussed in Subsection 3.1.4.

e Topic-specific meetings, such as those on the ESC, where environmental
monitoring is also discussed.

Meetings specifically concerned with the ESC are described further below in
Subsection 2.2. Provision of information to the Agency is discussed in Section 8.

2.1.2 Office for Nuclear Regulation

The ONR also attends the six-monthly site regulatory liaison meetings discussed
above, have a programme of site inspections, and observe exercises we hold to test
our emergency response arrangements. The ONR is an invitee for the quarterly
liaison meetings with the planning authority and the NDA and attend as appropriate.
The ONR also attends the WCSSG and the Environmental Health and LLW
Repository Subcommittee meetings listed above in Subsection 2.1.1.

Both the ONR and the Environment Agency have the right to enter the site to conduct
an inspection at any time, outside the agreed inspection programme.

2.1.3 Office for Civil Nuclear Security?

The security arrangements for the UK civil nuclear industry are regulated by the
OCNS, in accordance with the Nuclear Industries Security Regulations (NISR) 2003.
OCNS inspectors visit the site annually as part of the Security Regulators inspection
programme, and additional interaction with OCNS takes place on an ‘as and when
required basis [22]. For example, to improve openness and transparency, while
complying with security requirements, we collaborated with the Environment Agency
and the OCNS to remove restrictive markings from documents where appropriate.

The security arrangements for LLWR are operated under a Site Security Plan
approved by OCNS in accordance with NISR 2003, which describes the security

2 Now part of ONR.
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regime in place at the LLWR site [23]. The LLWR Environment, Health, Safety and
Security Manager is our ‘Intelligent Customer’ for security services.

2.2 Regulatory Interaction During Preparation of the ESC

From the perspective of the ESC, the Environment Agency is the main regulator for
the LLWR, and Schedule 9 of the site’s environmental Permit requires delivery of the
ESC to the Agency by 1% May 2011. The GRA requires dialogue between the
developer and the regulator. Requirement R1 states, ‘The developer should follow a
process by agreement for developing a disposal facility for solid radioactive waste.’
(paragraph 5.2.3 of reference [18].) We already hold an environmental Permit [19]
and Requirement R1 was primarily written to provide the Agency with a locus for
interaction with developers prior to the issue of a Permit. However, the underlying
requirements (paragraphs 5.2.4 to 5.6.3 of the GRA) contain guidance on interaction
with the regulator, in particular highlighting the benefits of early dialogue between the
operator, the regulator and the planning authority to ensure that sufficient attention is
focused on regulatory requirements and that the planning authority can seek the
regulator’s views on environmental issues. This guidance was relevant to us during
the development of the ESC.

During development of the ESC, monthly liaison meetings involving the LLWR ESC
Project team, the Environment Agency, ONR and NDA were held. At the meetings,
each organisation presented a progress update and technical presentations were
then given by ESC Project team members or contractors, as a basis for discussion.
Actions were taken as necessary by the different organisations present to provide
further information on different aspects. One example of how these discussions
influenced the development of the ESC is the approach to the assessment of human
intrusion. The planned approach was discussed and the cases (potential intrusion
cases) to be considered were subsequently modified. The ESC Peer Review Group
(PRG, see Subsection 4.4) was invited to attend one of the meetings to discuss the
peer review process. The structure of the ESC has been presented to the Agency
and discussed at the monthly liaison meetings. Minutes of the monthly liaison
meetings are available for review.

We have written to the Agency on a number of occasions during the development of
the ESC to seek clarification on the Agency’s requirements given in the GRA or to set
out proposed approaches to different aspects of the ESC (for example, the regulatory
position on coastal erosion). These communications and the Agency’s written
responses were discussed at the monthly liaison meetings.

Meetings have also been held between the LLWR ESC Project team and the
Agency’s national nuclear policy team, to discuss aspects important to the
development of the ESC. Examples of aspects discussed included interpretation of
the GRA, proportionality, meeting the Agency’s requirements on protection of
groundwater, and coastal erosion.

We define an Intelligent Customer as having ‘the ability to understand the safety
significance of any bought-in expertise (both goods and services) and to possess the
capability required to define and monitor technical standards of external suppliers (that is
the supply chain). It also includes having sufficient knowledge and practical experience
to provide an overview of activities carried out externally, to ensure best practice, value
for money is maintained and that corporate memory of issues is maintained [23].
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We received comments from the Agency on the 2002 safety cases, in the form of
Issue Assessment Forms (IAFs), and have responded to these comments during
development of the 2011 ESC (see, for example, reference [24]). The Agency also
required a number of improvements and additional information to be provided, as
listed in Schedule 9 of our Authorisation [25] (now replaced by an environmental
Permit). Examples of Requirements in Schedule 9 of particular significance to the
development of the ESC are:

e Requirement 2 was for a ‘comprehensive review of national and international
developments in best practice for minimising the impacts from all waste disposals
on the site’ and required ‘a comprehensive review of options for reducing the
peak risks from deposit of solid waste on the site, where those risks arise from
potential site termination events (for example, coastal erosion and glaciation) and
potential future human action.” We reviewed experience from similar facilities in
other countries, re-evaluated the radiological impacts arising from the site,
considered options for reducing risks and submitted our results to the Agency in
May 2008 [26,27,28,29,30]. We received comments from the Agency in March
2009 [31,32,33,34,35] and held a two-day workshop with the Agency to discuss
their responses to the Requirement 2 submission. We have responded to these
comments formally and have taken them into account in the development of the
ESC. Best practice is incorporated in the ESC as part of optimisation of the
engineering design. This is discussed further in Subsection 6.1.2.

e Requirement 7 was to ‘establish a comprehensive programme of monitoring to
confirm the integrity of both the interim cap covering past disposals and the
bentonite cut-off wall, and Requirement 8 was to ‘establish and implement a
monitoring programme to determine the extent of groundwater contamination
around the site arising from LLW disposals’. In response to these requirements,
we have established an integrated monitoring programme (described in the
‘Monitoring’ report [9]), and we submit annual reports to the Agency against each
of these requirements.

2.3 Future Regulatory Interaction Following Submission of
the ESC

Following submission of the ESC to the Environment Agency, we plan to integrate
the 2011 ESC into our Management System. As with the rest of our Management
System documentation (see Subsection 4.2), the ESC will become a live safety case
with appropriate change control arrangements. We will adopt new Waste
Acceptance Criteria (WAC), and updated approaches to repository waste capacity
management and waste emplacement [15]. We expect these environmental
management processes will be regulated by the Agency in the same way as other
environmental activities on the site.

The development of the ESC will continue, to ensure that it is fit-for-purpose. We will
discuss and agree with the Agency how it wishes to interact over the future
development of the ESC. It may be agreed, for example, to continue with the liaison
meetings focused on the ESC and monitoring, but perhaps they would be held less
frequently then monthly. Alternatively, it may be sufficient to discuss the ESC at our
six-monthly site liaison meetings

Section 6 of the ‘Main Report [1] outlines our current views on our forward
programme to implement and develop the ESC. This programme will be revised to
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take account of feedback from the Agency, based on review of the 2011 ESC, and
any requirements stated by the Agency following this review. The forward
programme will be discussed with the Agency and included in the site LTP.
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3 Stakeholder Dialogue

The GRA [18] requires that ‘ The developer should engage in dialogue with the
planning authority, local community, other interested parties and the general public
on its developing ESC’ (paragraph 5.7.1). We attach a high priority to stakeholder
engagement, and the views of stakeholders are sought and taken into account for a
wide range of issues. External organisations identified as stakeholders of the LLWR
and LLWR-wide stakeholder engagement activities are summarised in

Subsection 3.1. ESC-specific engagement activities are detailed in Subsections 3.2
and 3.3.

3.1 Stakeholders

This subsection describes the planning authority, communities and organisations that
have been identified as stakeholders of the LLWR. For each group of stakeholders,
we describe our relationship with them, the main engagement activities we undertake
and the main topics discussed.

3.1.1 Nuclear Decommissioning Authority

The NDA owns the LLWR site and provides funding for the operation and
management of the LLWR. Regular communication is achieved through weekly
reports raising any significant issues, fortnightly meetings between our Managing
Director and the NDA, and monthly formal progress reports [36]. The NDA holds
audits and Major Project Reviews of LLW Repository Ltd on a regular basis.

The NDA attends the ESC-specific liaison meetings with the regulators and the
planning authority [22], where information is shared and issues are discussed.
Examples of topics discussed recently include the radiological capacity of the LLWR,
climate change and coastal erosion, and cap design. NDA staff are also available for
technical discussions, for example on the implications of the ESC for waste disposal
capacity and national strategy. The NDA also attends the WCSSG LLWR
Subcommittee meetings and gives presentations on national or policy issues.

The NDA acts as our interface with other Government departments, for example, the
Department for Energy and Climate Change, but we respond directly to Government
consultations on subjects of interest or relevance to us, for example on the Draft
Guidance for the Groundwater (England and Wales) Regulations 2009.

3.1.2 Parent Body Organisation

UK Nuclear Waste Management Ltd. (UKNWM) is referred to as the Parent Body
Organisation (PBO) of LLW Repository Ltd. The PBO manages the Site Licence
Company (SLC) on behalf of the NDA, having won the NDA competition for the
Management and Operation contract for the site. UKNWM is a consortium led by
URS, which is one of the largest nuclear waste programme management contractors
in the world; UKNWM also includes Studsvik UK, who provide recognised expertise
in the treatment and management of nuclear waste, Areva, the world’s largest
nuclear services provider, and Serco, who have regulatory and safety case
experience throughout the UK. UKNWM has been the PBO for LLW Repository Ltd
since 1 April 2008.
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3.1.3 Planning Authority

Cumbria County Council is the planning authority for the LLWR. Copeland Borough
Council is a consultee on planning decisions and is an important public stakeholder
constituency. Developments to the LLWR, including changes of use of parts of the
site, need to be authorised by Cumbria County Council through the planning process.
Liaison meetings are held with the Cumbria County Council, the NDA and the
regulators (as described in Section 2), on an as-needed basis, to share information
and discuss issues, mainly those associated with planning approval and

conditions [22]. We also responded to a consultation on the Cumbria County Council
Minerals and Waste Development Framework in 2010.

3.1.4 Local Communities

Drigg and Carleton Parish Council is our local public stakeholder constituency.
Quarterly liaison meetings take place between ourselves and Drigg and Carleton
Parish Council [22], affording the opportunity for any concerns held by the community
living in the immediate vicinity of the LLWR site to be raised and addressed [22]. The
local MP, Jamie Reed, has also been consulted regarding planning issues and the
design of Vault 9.

Four site open days have been held over the last two years, providing Drigg and
Carleton parishioners with the opportunity to meet members of the LLWR
management team and other members of staff, attend a presentation by our
Managing Director and have a tour of the site. One hundred and thirty people
attended in 2009 and 80 people in 2010 [37]. Community open days have also been
held in the village hall to discuss issues of concern, including traffic, trench cap
installation and the future use of the site after closure (site end-state). In 2010, the
ESC and closure engineering were discussed at open days. A quarterly newsletter
‘On the Level is also circulated throughout the local community to provide
information on current and future work programmes, including the project to develop
the 2011 ESC (see, for example, reference [38]). It is planned that the April 2011
issue of the newsletter will focus entirely on the ESC.

Local community individuals and groups are also engaged through the WCSSG
LLWR Subcommittee meetings. The WCSSG is an independent body that provides
opportunities for members of the public and interested parties to comment on and
influence future strategies and plans and provide views and comments to the NDA on
the future of the nuclear sites in West Cumbria [39]. The LLWR Subcommittee
focuses on the operations at, and issues surrounding, the LLWR. Members of the
Subcommittee include representatives from our management team, the NDA, the
ONR, the Environment Agency, Cumbria County Council, Copeland Borough
Council, Drigg and Carleton Parish Council and Prospect [40]. The committee
typically meets quarterly and reports back to the main WCSSG meetings [40].
Meetings are open to members of the public.

3.1.5 Customers

Our waste consignors or customers are the UK civil and military nuclear LLW-
producing sites, and other organisations (for example, universities, medical
companies) that require LLWR capacity to dispose of LLW generated through
research, operations and decommissioning activities.
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We have a dedicated Consignor Support team, which manages the LLWR’s
relationship with its customers, including the waste acceptance process. The ESC
Project supports the Consignor Support team in dealing with requests to dispose of
wastes, including attending meetings with consignors to address specific issues.
Requests for information by the ESC Project on future waste disposals of particular
importance to the ESC are channelled through the Consignor Support team.

If we plan to implement changes that would affect consignors, for example changes
to the WAC, we consult our customers and give them at least 13 weeks’ notice
(unless changes need to be introduced more rapidly to ensure our compliance with
legal or regulatory conditions).

An annual consignors and suppliers forum is held, in recent years at the Rheged
Centre, Penrith; in 2010, this was attended by approximately 300 people from across
the UK [22], with attendees coming from regulators, local authorities, waste
consigners, planning authorities and supplier companies. Presentations have been
made at the meetings in 2009 and 2010 on progress in developing the 2011 ESC
(currently available on the LLWR website [41]).

3.1.6 National and International Organisations

A wide range of UK bodies and individuals may have an interest in the LLWR. For
example, NuLeAF, the Nuclear Legacy Advisory Forum, represents Local
Government at a national level on nuclear legacy management and provides
communication, consultation and efficient information sharing amongst local
authorities [42]. Natural England was consulted during the planning phase for
Vault 9, but consultation specifically during the development of the ESC was not
thought necessary. They will be consulted in the future regarding planning issues,
including the future vaults and the cap.

We participate in the NDA National Stakeholder Group (NSG) conferences, which
are held twice a year and bring together key stakeholders across the country to
discuss general nuclear estate and site-specific issues.

Together with the NDA, we organise the Low Level Waste Strategy Group (LLWSG),
which comprises a wide range of organisations with an interest in UK LLW
management strategy, including waste consignors, regulators, national and local
government officials, local authorities (represented by NuLeAF) and the companies
supporting the nuclear industry (represented by the Nuclear Industries Association).
Through this group, we played a role in developing the ‘UK Strategy for the
Management of Solid Low Level Radioactive Waste (LLW) from the Nuclear
Industry’, published by the NDA in August 2010 [43]. The LLWSG is now focused on
implementation of the UK Strategy and is being renamed the LLW Programme
Delivery group.

Participation in programmes, meetings and conferences arranged by international
organisations, particularly the International Atomic Energy Agency (IAEA), provides
us with opportunities to exchange information and views with organisations charged
with managing LLW from other countries, as described in Subsection 6.2.

We co-sponsored, with the NDA, an international workshop (CARL - Citizen-
stakeholders, Agencies responsible for radioactive waste management, social
science Research organisations, and Licensing and regulatory authorities) in West
Cumbria in October 2009 for key stakeholders from nuclear communities across
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Europe, to compare emerging and best practice in stakeholder engagement for
radioactive waste management and disposal facilities. In addition to participation in
workshops, the delegates were also given a tour of the LLWR where key projects, for
example, Vault 9 and the ESC were discussed. More than 80 representatives from
the UK, Belgium, Sweden, Spain, Switzerland, Canada, Slovenia, France and
Finland attended the workshop, which provided an excellent opportunity for
stakeholders (especially from local communities involved in radioactive waste
management in the UK) to meet with their counterparts from other countries [44].

The breadth of our stakeholder engagement is illustrated in Table 3.1, adapted from
the LLWR Regulator/Stakeholder Engagement Schedule for 2009/2010 [22].
Engagement activities specific to the development of the ESC are detailed
separately, in Subsection 3.2, below.
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Table 3.1

for 2009/10 [22]

Summary of LLWR stakeholder engagement activities. Adapted from LLWR regulator/ stakeholder engagement schedule

Stakeholder Group or
Event

Approximately
Frequency
(meetings per
year)

Typical Attendees

Purpose

NDA National

NDA, the regulators, representatives from local and
national government, SLCs, representatives from Site

To communicate and receive feedback from
stakeholders on NDA strategy, business plans

Stakeholder Group (NSG) 8 Stakeholder Groups, trade unions, NuLeAF and other and other issues of national significance (for
national stakeholders example, the NDA site end- state consultation)
Independent body whose role is to provide
West Cumbria Sites Representatives of local councils, Cumbria County public scrutiny of the nuclear industry in West
Stakeholder Group 4 Council, NDA, SLCs, PBOs, trade unions, other Cumbria by providing an active, two-way
(WCSSG) stakeholders and members of the public channel of communication between the site
operators, the NDA and local stakeholders
WCSSG LLWR Representatives of local councils, Gumbria County etweon 1o communy. e S aporators, the
! 4 Council, NDA, LLWR, UKNWM, trade unions, other Y, SIte oper: ’
Subcommittee ; regulators and the NDA specifically with regard
stakeholders and members of the public
to the LLWR
Representatives of local councils, Cumbria County This subcommittee provides a forum for the
WCSSG Socio-economic : o members of the committee to scrutinise the
. 5 Council, NDA, SLCs, PBOs, trade unions, other . R
Subcommittee . socio-economic implications of the NDA and
stakeholders and members of the public e SR
Site Licence Companies’ activities
Driaq and Carleton Parish To ensure that the concerns of the local
99 6 Parish Councillors and LLWR representatives community around the LLWR are raised and

Council Liaison Group

addressed

Licensed Site ONR
witnessed exercise

Site inspectors, LLWR representatives

To meet relevant Site Licence Conditions
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Stakeholder Group or
Event

Approximately
Frequency
(meetings per
year)

Typical Attendees

Purpose

Regulator Liaison Group:
joint and individual
meetings with
Environment Agency,
ONR, Cumbria County
Council, NDA and LLWR

11

Regulators, Cumbria County Council (planning authority),
NDA, LLWR

To share information and discuss issues,
mainly those associated with planning
approval and conditions

National LLW Strategy

Waste consignors, regulators, national and local

Development and implementation of the UK

Stakeholder Group 4 government officials, NuLeAF and NIA representatives Strategy for the Management of Solid LLW
algl;?t?gn::gency As requested Site Inspectors, site Regulators, LLWR representatives To meet regulatory requirements
OCNS 1 Site Inspectors, LLWR representatives To meet regulatory requirements

NDA Communication
Forum

1

Staff involved in communications and stakeholder
engagement at NDA and the SLCs

To share ideas and best practice on
stakeholder engagement

LLWR Managing Director and representatives, members

To provide members of the local community

Community Open Days 4 . with the opportunity to meet LLWR staff, tour
of the public . . .
the site and discuss issues of concern
Waste consignors, regulators, local government, planning | To communicate and receive feedback from
Annual Customer Forum 1 authorities and representatives from supplier companies stakeholders on LLWR plans, including the
(Rheged, Penrith) and the LLWR ESC
CARL International 1 (plus 2 To compare best practice on stakeholder
Conference & Steering preparatory Key stakeholders from European nuclear communities engagement for radioactive waste
Group meetings) management/disposal facilities
. To discuss and recommend decisions to the
Communities that Work 5 Elected members of Allerdale BC, Copeland BC, and councils and other members of the West

Steering Group

Cumbria CC and the Chair of the Partnership Forum

Cumbria Strategic Partnership
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3.2 Stakeholder Engagement Activities During Development
of the ESC

The ESC project has a dedicated stakeholder engagement plan [36], which uses a
variety of engagement mechanisms to engage with the planning authority, local
community, other interested parties and the general public during the development of
the ESC. The aims of the ESC stakeholder engagement programme are [36]:

e to inform relevant stakeholder groups of the development of the ESC and its
conclusions, at suitable times and frequencies;

e to ensure that the views and requirements of stakeholders, particularly those with
a planning role and the local community, are clearly understood;

e to ensure that account is seen to be taken of stakeholder views in the
development and implementation of the ESC programme, where appropriate.

Stakeholder engagement related to the ESC has been conducted within the broader
framework of stakeholder engagement described above. Existing forums and
communication processes have been used where appropriate, and additional specific
approaches pursued where necessary. Examples of stakeholder engagement
activities include:

e presentations and discussions with the LLWR Subcommittee of the WCSSG;
e presentations and discussions with Drigg and Carleton Parish Council;

e presentations at quarterly liaison meetings with Cumbria County Council;

e presentations and discussions at the National LLW Strategy Group meetings;
e site and community open days;

e articles on the LLWR website and in the quarterly site newsletter;

e presentations and discussions with interested local groups;

e presentations at international workshops.

Key aspects of the ESC programme that required focused engagement with external
stakeholders are:

e Improving the understanding of the waste inventory in the trenches. A
‘RECALL’ project was set up to respond to stakeholder concerns about the extent
to which the inventory of wastes in the trenches is known. Current and former
staff from the LLWR and Sellafield were interviewed on their concerns about, and
knowledge of, wastes disposed of to the trenches. Follow-up studies were made
to examine documentary evidence and assess the implications of the issues
raised in the interviews. A progress update on this project was presented to a
WCSSG LLWR Subcommittee meeting [40] and a final stakeholder report is
being produced. Information on this activity has been incorporated into the
‘Inventory’ report [4].
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Waste consignors have been consulted about the future inventory of wastes
planned to be disposed of at the LLWR, in particular, on the accuracy of data on
waste streams containing relatively large amounts of certain radionuclides that
are particularly important in the calculation of the impacts of the repository [45].

Discussion of the visual impact of the cap design at WCSSG LLWR
Subcommittee meetings in March 2006, June 2010, December 2010 and March
2011 [40]. A computer simulation of the final cap showing proposed designs and
a description of the functions were presented, with images of the capped facility
from different locations around the site. The quantity of materials required to
build each design and transport of those materials to the site were discussed.
Presentations were also given to the local community at the 2010 site open days.

The engineered cap needs to be supported by a suitable profiling layer, capable
of providing the necessary structural stability to assure long-term cap
performance [10]. An opportunity has been identified to use this profiling volume
as additional capacity for waste emplacement. This has been discussed with
stakeholders at meetings of Drigg and Carleton Parish Council and the WCSSG
LLWR Subcommittee in March 2006 and March 2010 and more recently in March
2011 as part of our preparations to submit a planning application covering site
closure and optimisation works up to 2080 and in line with the ESC. The
opportunity was also taken to discuss permanent higher stacking during the site
open days and it was explained that a planning application would be forthcoming
following feedback from the Environment Agency review of the ESC.

Discussion of the optimisation of the design for Vault 9 at a workshop in 2006,
when 28 options were assessed with the involvement of stakeholder
representatives, including members of the WCSSG. The implementation of a
comprehensive double-liner system for the vault base and walls was judged to be
preferred because it [46]:

‘... better satisfies the design principles, as defined in the applicable UK
regulations and Best International Practice (i.e. containment) and will
therefore be more acceptable to the regulators and other stakeholders. It
was also the clear preference of the stakeholder elected representatives.’

Further details of the design optimisation are given in the ‘Optimisation and the
development plar’ report [10]. The approach taken to the design of vaults has
been iterative. The conclusion of further design optimisation studies undertaken
during 2009 and 2010 was that the design for future vaults should be adapted to
provide better long-term environmental safety performance, whilst retaining the
advantages of containment during the operational phase. These changes were
discussed with the WCSSG LLWR Subcommittee in March 2010 and again
during a broader presentation on our planning application strategy in March
2011 [40].

The need to improve understanding of the future evolution of the LLWR site,
including the impacts of climate change and coastal erosion, was discussed at
the WCSSG LLWR Subcommittee meeting in April 2008 [40]. (The report ‘Site
Evolution’ has been produced to describe the site evolution [8].)

Changes in the WAC for the LLWR were discussed at the WCSSG LLWR
Subcommittee meeting in September 2008 [40]. Waste consignors are also
consulted about changes to the WAC.
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e The LLWR site end-state consultation [47]. The WCSSG was asked by the
NDA to consult the local communities on the preferred end-state and end use for
the LLWR site. Five workshops were held between November 2006 and January
2008, with representatives from the WCSSG LLWR Subcommittee, Drigg and
Carleton Parish Council, Copeland Borough Council, Allerdale Borough Council,
Cumbria County Council, Muncaster Parish Council, Gosforth Parish Council,
Environment Agency, ONR, NDA, Sellafield Ltd, Civil Nuclear Constabulary,
Serco, Churches Forum, Exchange Monitor Magazine and LLW Repository Ltd.
We submitted a report to the NDA assessing the feasibility of, and any
consequences arising from, achieving the communities’ preferred option [48]. A
site stakeholder feedback workshop was held and minor modifications agreed
before a presentation of the proposed end-state for the LLWR site at a WCSSG
meeting in November 2007. The stakeholders’ preferred end uses for the site are
waste management and nature conservation. The stakeholders’ preferred choice
of end state was taken into account in developing the management plan for the
site assumed for the 2011 ESC.

3.3 Activities Following Submission of the ESC

Following submission of the 2011 ESC to the Environment Agency on 1% May 2011,
we will publish the ESC and a non-technical summary on our website [41] and
communicate the results to stakeholders according to a plan that we are developing
for stakeholder engagement on the 2011 ESC itself, rather than its development.

The LLWR’s Managing Director will write to stakeholders in early May alerting them
to the submission of the ESC and offering the opportunity for organisations to request
presentations and discussions on the ESC. The results and conclusions of the 2011

ESC will also be communicated to stakeholders through the quarterly site newsletter,
and we will seek to make presentations to the following organisations or forums:

e Cumbria County Council;

e Drigg and Carleton Parish Council;
e WCSSG LLW Subcommittee;

e NDA;

e LLWR 2011 (one-day conference attended by waste consignors, contractors and
other interested parties);

e UK LLW Programme Delivery Group (consisting of regulators, consignors and
other interested parties).

Presentations will also be made to the Agency during May 2011 to support their
review of the 2011 ESC.

Our staff will be informed of the submission via an Employee Communication, and
presentations on the ESC, including implications for the future management and
operation of the LLWR, will be made at the 2011 staff communications days.

We will welcome any feedback on the ESC, but will emphasise in our responses that
the Agency will hold formal public consultations on our request for a revised
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environmental Permit, based on the submitted ESC. A wide range of stakeholders
will be consulted during the permitting process, including a large number of statutory
consultees. We will make the Agency aware of any feedback we receive and take it
into account in future updates of the ESC.

We are committed to engagement with stakeholders during future development of the
ESC.
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4 Environmental Safety Culture and
Overview of Management System

The GRA [18] requires that the operator of a disposal facility ‘should foster and
nurture a positive environmental safety culture* at all times and should have a
management system, organisational structure and resources sufficient to provide the
following functions: (a) planning and control of work; (b) the application of sound
science and good engineering practice; (c) provision of information; (d)
documentation and record-keeping; (e) quality management.’ (Requirement R4;
paragraph 6.2.5 of the GRA.)

Subsequent sections of this report deal specifically with the functions itemised in
GRA Requirement R4. This section first presents evidence that we have met the
more general requirements given in paragraphs 6.2.5 to 6.2.21 and 6.2.40 of the
GRA [18]. We have a positive environmental safety culture (Subsection 4.1), which
is supported by a well-established and fit-for-purpose Management System and
organisational structure (Subsection 4.2). We manage resources, competences and
succession planning (Subsection 4.3), and promote review and learning

(Subsection 4.4).

4.1 Environmental Safety Culture

We are committed to the protection of the environment and health and safety of
workers and members of the public, now and in the future. We encourage a positive
environmental safety culture throughout our organisation and across our suppliers
and customers by the adoption of our core values and commitments, which are
formalised in our Environment, Health, Safety and Quality (EHS&Q) Policy Statement
and approved by the LLW Repository Ltd Board (Figure 4.1). Our policy states that
‘nothing is more important than the protection of the environment and the health and
safety of the workforce, contractors and the public. We do not aim just to comply
with regulations, rather we aim to achieve the highest standards of environmental
safety that we can.

Environmental safety messages come from the top of the organisation and are
embedded throughout using a combination of communication mechanisms:

e environmental issues included in employee induction programme and refresher
courses in environmental awareness are planned for the workforce in the near
future;

e the workforce was invited to an Environment Day in 2010, which included a
combination of presentations and information stands;

e we have frequent internal communications using e-mails, posters and staff
meetings. We have produced toolbox talks on environmental issues, including
care of endangered species;

*  The GRA defines an environmental safety culture as ‘The characteristics and attitudes of

organisations and individuals that ensure that the protection of people and the
environment receives proper attention’ [18].
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e environmental indicators are reported monthly in the LLWR EHS&Q set of key
performance indicators and are routinely discussed at the Safety Forum (see
Subsection 4.2.2);

e the environmental, health and safety committees at senior management and
management levels identify and discuss issues and trends in our environmental
performance (Subsection 4.2.2);

e an annual report on environmental, health and safety performance is published,
which contains a summary of our performance against key indicators and actions
for improvement (Subsection 4.2.1). Environmental improvements form a key
component of our Improvement Plan.
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Figure 4.1

LLW Repository Ltd

lssue 4
March 2009

Environment, Health, Safety and Quality Policy

We believe that nothing is more important than the protection of the environment
and the health and safety of the workforce, contractors and the public. We are
committed to the success of our customers and will achieve this through
continuous improvement, operational excellence and delivery of quality products
and services.

LLWR commits to:

« Striving to achieve zero harm to people and minimal
impact on the environment through our operations

« Maintaining excellent nuclear safety standards at all
times

« Maintaining our arrangements in compliance with all
legal and regulatory requirements, and 1S0 14001,
9007 and OHSAS 18007, as a minimum

« Continually improve our environmental performance

» Providing clear and uncompromising leadership that
constantly and actively promotes strong EHS&Q
standards

« Promoting the occupational health and welfare of our
staff

« Learning from our experiences, and the experiences of
others, for the benefit of all

= Building and retaining the confidence and satisfaction
of all of our customers

= Encouraging our people to work in partnership, be
accountable, questioning and challenging with each
other

We will achieve this by:

Carefully identifying and managing any environmental,
radiological or conventional hazards associated with our
aperations in order to minimise actual risks

Ensuring proper control, containment and management
of our nuclear material

Operating simple and effective EHS&Q management
systems in line with legal and regulatory requirements

Setting and achieving targets to prevent pollution,
remove impacts arising from historic activities, reduce
waste anisings and disposal and minimise the use of
natural resources

Communicating our EH5&Q) standards and aspirations to
all site personnel, and ensuring sufficient SQEP
personnel are in place to maintain these standards

Regularly monitoring occupational health and providing
information and encouragement to personnel

Sharing both our best practices and any leaming from
events with others, actively utilising the learning from
others and managing knowledge retention.

Continually reviewing and improving the delivery of our
high quality, fit for purpose products and services

Maintaining a culture that encourages the free and
honest reporting of EHS&Q issues, and listening to,
consulting with and respending to our customers,
employees, contractors and stakeholders
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4.2 Management System

This section describes how we manage environmental, health, safety and quality
matters as an integral element of our Management System and delegate
responsibility through our organisation to managers and individuals identified as
holding key environment, health and safety roles. Our Management System, as
documented in the LLWR ‘Management System Manual [50], comprises the policies,
processes, procedures and working instructions needed to deliver the safe, secure,
environmentally responsible and cost-effective clean up of the nuclear legacy, the
management of storage and disposal of waste on the LLWR site, and the subsequent
decommissioning of redundant nuclear plant.

4.2.1 Management of the LLWR
Organisational structure

‘EHS&Q matters are managed as an integral element of the overall LLW Repository
Ltd Business Management Arrangements, with responsibilities delegated through the
normal management chains and as a direct consequence of wider managerial control
and supervisory authority’ [50]. Our organisational structure is hierarchical, with
teams that address each of the following business functions:

e consignor support;
e waste treatment and disposal;
e projects;

e support functions such as finance, procurement, information technology and
human resources.

We also have a team that supports the individuals responsible for compliance with
EHS&Q conditions in the environmental Permit, Nuclear Site Licence and other
regulatory requirements.

This structure was implemented in 2008 following a due diligence review undertaken
by the new PBO to reflect the changing role of LLW Repository Ltd as an
organisation that manages both waste treatment and disposal operations. The
structure of the company therefore meets our current needs.

Key roles with respect to the management of environmental safety at LLWR are
shown in Figure 4.2. All managers are responsible for ensuring the achievement of a
high standard of environmental safety within their teams. The organisational
structure, on which Figure 4.2 is based, is a live document [51] that is aligned to the
current operational baseline (Subsection 4.3.1) and is reviewed monthly to ensure
that it reflects our current and foreseeable operations, including the management,
operation and restoration of the LLWR site.

The Head of Safety, Regulatory Liaison and Governance sits on the LLW Repository
Ltd Board and is responsible for ensuring that processes, systems and standards are
aligned with external requirements and provision of expert advice and supporting
services on all aspects of EHS&Q.
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Responsibilities and accountabilities for specific requirements are delegated through
the organisation to key Environment, Health and Safety (EH&S) role holders,
including the Qualified Experts [52]° approved by the Environment Agency and listed
in the CEAR [21]:

Head of Programme Delivery;

Head of Engineering and Technical;

Head of Safety, Regulatory Liaison and Governance;
Support Delivery Manager;

Operations and Maintenance Delivery Manager;
Service Delivery Manager;

Radiological Protection Advisor;

Environmental and Technical Manager;

ESC Expert;

Quality Manager.

Qualified Experts are defined as ‘Persons having the knowledge and training needed to
carry out physical, technical or radiochemical tests enabling doses to be assessed, and
to give advice in order to ensure effective protection of individuals and the correct
operation of protective equipment, whose capacity to act as a qualified expert is
recognised by the competent authorities. A qualified expert may be assigned the
technical responsibility for the tasks of radiation protection of workers and members of
the public’ [52].
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Figure 4.2 Organisational structure of LLW Repository Ltd. Shows the
accountabilities of senior management and how key
responsibilities are allocated with respect to the management of
environmental safety. Adapted from references [23] and [51], as at
January 2010

The key EH&S roles are clearly identified within the organisational structure (see, for
example, reference [51]); each role has a specification detailing the background,
experience and training required, against which individuals are assessed before
being appointed. Responsibilities for safety-significant bought-in services lie with the
Intelligent Customer for a particular area. The Intelligent Customer and Qualified
Expert for Environmental and Analytical Services (apart from those relating to the
ESC) is the Environmental and Technical Manager. The Intelligent Customer for the
ESC is the ESC Project Manager.
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Structure of management system

Our policies, processes, procedures and records are included within our integrated
Management System, which covers all of our key business control and assurance
activities. The integrated Management System documentation relevant to this report
is structured according to Figure 4.3.

Safety Management

Prospectus (RSM 01.02)

|

Repository Site Lists of key EHS&Q

Procedures (RSPs) Roles and Post Holders

Figure 4.3 Hierarchy of our Management System documentation
The Management System Manual [50] contains:
e our mission statement and objectives (Repository Site Manual or RSM 01.01);

e our Safety Management Prospectus, which summarises and provides references
to the more detailed procedures and guidance (RSM 01.02) [23];

e our policies, including the EHS&Q policy (RSM 01.03.01) [49] and other policies
(listed in RSM 01.03.02);

e lists of EHS&Q roles, process owner and Intelligent Customer roles and post
holders (RSMs 01.06 [53], 01.08 [54] and 01.09 [55]);

e our top-level process model (RSM 01.10) [56], which describes the business in
terms of a series of process maps or flow diagrams. The processes define what
activities are performed and which roles undertake these activities. The
diagrams include key interactions and information flows [23]. The top-level
process model is shown in Figure 4.4.

Our Repository Site Procedures (RSPs) and guidance underpin the policies and
Safety Management Prospectus and provide a description of a specific way to carry
out a series of activities in a given process. These include processes and
procedures that describe how our activities ensure compliance with the
environmental aspects of our EHS&Q Policy and relevant legislation [23]:

a) the Pollution Prevention and Control Permit;

b) the Water Resources Act Consents;
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c) the Environmental Permitting Regulations (England and Wales) 2010 Permit for
Disposal of Radioactive Waste and its associated CEAR, issued by the
Environment Agency.

|

Policies defined and
strategic direction set

Excellent governance

TadllzErlaly Best in sector

‘ performance delivered

t————— Business decision
criteria

Best in class value
add support

- Business decision
criteria

Figure 4.4 Top level of the LLW Repository Ltd process model. From
reference [56]

Certification of management arrangements

Our management arrangements are certified to BS EN ISO 9001:2008 (Quality
Management Systems), BS EN ISO 14001:2004 (Environmental Management
Systems) and OHSAS 18001:2007 (Occupational Health and Safety Management
Systems) [57] (Figure 4.5). Internal and external audits are held regularly, as
detailed in Section 7.

Our management arrangements are assessed against the requirements of a
competent holder of an environmental Permit under the Environmental Permitting
Regulations 2010); they were approved by the Environment Agency in 2007 and are
audited regularly to ensure continued compliance.

In line with the requirements of BS EN ISO 14001:2004, we have an Environmental
Management System (EMS), of which the Significant Environmental Aspects
Register (SEAR) is an integral part. The EMS is used to set environmental
objectives and targets.

Regular review of management arrangements

The requirement for management review of our arrangements is delivered through a
detailed annual review of EHS&Q, which considers the following topics (Appendix 1
of reference [58]):

e policy, including quality, environmental, health and safety policies and the
company values, standards and expectations;
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e organisation and culture, including management of change, succession plans,
review of Suitably Qualified and Experienced Persons (SQEP) [59]° and Duly
Appointed Persons (DAP)[60]’, and changes to and adequacy of the
organisational baseline;

e safety performance, including review of conventional and radiological safety
performance;

e environmental performance, including:

o the SEAR and the EMS, which meet the requirements of BS EN ISO
14001:2004;

o performance against the previous year’s environmental plan, which
contains environmental objectives and targets stemming from the EMS;

o aerial and liquid effluent discharges and reduction initiatives; solid waste
management and minimisation initiatives; and energy saving initiatives.

e Dbusiness planning, including performance against environmental, health, safety
and quality objectives and targets;

e plant operations, including examination, inspection, maintenance and testing;

e review of plant modifications, including those with environmental significance;

* emergency arrangements;

e review and assessment, including results of internal and external audits,
adequacy of audit and independent inspection arrangements, and key learning

from experience;

e stakeholder feedback, including feedback from regulators and performance
against regulatory issues;

e review of management systems, considering adequacy, performance and
document control and records management.

Suitably Qualified and Experienced Persons are assessed against a role specification
produced by a Subject Matter Expert, which includes background, experience and any
specific training required [59].

Duly Appointed Persons are usually identified as individuals who are in direct control or
supervision of operations or activities that impact on the safety envelope of the facility
[60].
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R

.4

CERTIFICATE OF APPROVAL

This is to certify that the Management System of;

LLW Repository Limited
Holmrook, West Cumbria
United Kingdom

has been approved by Lloyd's Register Quality Assurance to the following Quality,
Environmental and Safety Management System Standards:

1SO 9001:2008
ISO 14001: 2004
BS OHSAS 18001:2007

The scope of this approval is applicable to:

Management and operation of the LLWR site, maintenance,
decommissioning and associated project management activities
including handling, disposal and storage of LLW, associated waste
management and dangerous goods consignment services.

Approval Criginal QMS Approval: 9 September 1991
Certificate No: LRQ 4004253
Original EMS Approval: 20 October 2000
Original SMS Approval: 4 August 2008
Current Certificate: 1 June 2010

Certificate Expiry: 30 June 2012

Issued by: Lioyd's Register Quality Assurance Limited

AlF

UKAS UKAS
ENVIRONMENTAL MANAGEMENT
MANAGEMENT SYSTEMS
Hoalth and Safety
00t 201

This document is subject to the provision on the reverse

71 Fenchurch Street, London EC3M 4BS United Kingdom. Registration number 1879370
This approval 15 carmed out n accordance with the LRQA assessment and certification procedures and monitored by LRQA

Figure 4.5 Our current certificate [57]
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The objective of this review is to improve EHS&Q performance. The review report
includes detailed recommendations from the meeting and this is a key input into our
Improvement Plan (Subsection 4.4.1) [58]. The Head of Safety, Regulatory Liaison
and Governance is responsible for the implementation of our annual review. The
report is sent to the regulators and forms a basis for an annual review of safety with
the regulators.

As the output from management review meetings includes recommendations and
action plans, this process enables the continuous adaption of the management
arrangements to provide suitable corporate governance of the organisation as it
evolves during the operating period, the decommissioning and closure of the LLWR,
and the period of institutional control until withdrawal of the environmental Permit or
transfer of the LLWR to the NDA.

4.2.2 Taking Safety into Account in Policy and Decision Making

The GRA requires that policies and decisions that affect environmental safety take
into account all relevant considerations (paragraph 6.2.16 of the GRA). Our
Management System ensures a ‘continuous unbroken chain of accountability for
EHS&Q matters from the LLWR Ltd Board and the Managing Director to senior
management [23]. The Managing Director has overall responsibility for fulfilment of
the requirements of the environmental Permit and Nuclear Site Licence Conditions.
The LLW Repository Ltd Board and Managing Director are supported by our EH&S
Committee, which meets the relevant requirements of both the Nuclear Site Licence
Conditions and environmental legislation, specifically the environmental Permit and
the CEAR. The EH&S Committee is the ‘Nuclear Safety Committee’ (NSC) for the
site. The Permit and accompanying CEAR document require the operator of the site
to have [19,21]:

e arrangements for compliance with each limitation and condition of the
environmental Permit;

e radiation protection advisers and qualified experts, approved by the Environment
Agency, sulfficient to achieve compliance with the limitations and conditions of the
environmental Permit.

Our change control processes described above and in Subsection 5.3 include
specific assessments of environmental impacts, which are considered by
environmental representatives at each management level from the Board down in the
LLWR Safety Committees, as shown in Figure 4.6 and described below.
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To consider and advise the chairman
(Managing Director, as representative of the
LLWR EH&S licensee) on company and site matters related
Committee (NSC) to EH&S and on fulfilling the requirements of
the Site License and environmental Permit.

To consider and advise the chairman on
EH&S Committee issues of potential significance to EH&S and
(MEHSC) compliance with LLWR EH&S arrangements.

LLWR Management

To provide an open forum for discussion of
issues relating to EH&S, to promote wide
LLWR Safety Forum engagement in improving EH&S performance,
culture, communication and attitudes across
plants and the site.

Figure 4.6 LLW Repository Ltd safety committee structure [61]

The EH&S Committee advises the Managing Director on any decisions relating to
changes to site operations that could affect the disposal of waste, discharges to the
environment or has the potential to effect EH&S performance. The EH&S Committee
therefore enables LLW Repository Ltd to ‘discharge its responsibilities and legal
duties in terms of strategic oversight of EH&S policies, standards, performance and
safety culture’ [23]. The committee is ‘constituted to consider and advise the
Managing Director of the Site Licence Company who has been appointed to hold the
executive authority and EH&S accountability (duty holder) for the Site to enable them
to discharge their EH&S responsibilities and legal duties. It also provide the forum
for the Managing Director to be convinced that any proposal being considered is
‘safe and will not adversely effect the environment [62]. The EH&S Committee
provides a forum for ensuring that policies and decisions that affect environmental
safety are rational, objective, transparent and prudent. It is intended that the ESC
Project Manager will join the EH&S Committee once the 2011 ESC is submitted.

The Management EH&S Committee (MEHSC) is a subcommittee of the EH&S
Committee, with Terms of Reference approved by the EH&S Committee. The role of
the MEHSC is to consider and advise managers appointed for site plant or areas of
the site, who hold the authority and EH&S accountability (duty holder) for the
implementation of EH&S within their area of responsibility, particularly with regard to
EH&S performance and compliance with the site EH&S management procedures
and arrangements [63].

The MEHSC considers the following:

e modifications or experiments and safety documentation that do not have major
radiological safety significance (B or C) or no more than a minor environmental
impact (E2, E3), as defined in Subsection 5.3.1;

e management of Change Assessments that have no more than a minor impact on
EH&S;
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e otherissues of potential significance to EH&S, including arrangements for
compliance with LLWR EH&S requirements and their implementation.

The MEHSC may also carry out a detailed review of safety documentation relating to
radiological, nuclear, criticality, environmental and conventional safety prior to
submission to the full EH&S Committee.

A summary of MEHSC business is reported to the EH&S Committee annually, and
the activities and performance of the MEHSC are included in the annual LLWR
EH&S report. The MEHSC uses people who are internal to LLWR, independent of
the line management of the matters being discussed and have the skills and
experience to judge the safety arguments being presented. The Environmental and
Technical Manager sits on the MEHSC and advises on environmental aspects of
Plant Modification Procedures (PMPs) or Management of Change requests.

The LLWR Safety Forum is a monthly workforce management meeting, which has a
broader spectrum of attendees than the MEHSC. It is chaired by the Head of
Programme Delivery and attended by workforce safety representatives and key
contractors. It provides an open forum for the discussion of issues relating to safety,
health and the environment, by [64]:

e reviewing safety performance at the LLWR through the use of key performance
indicators;

e identifying issues that affect safety at LLWR;
e agreeing the method for resolving such issues;

e reviewing internal and external events. Findings of management investigations of
such events are also discussed.

The Head of Safety, Regulatory Liaison and Governance, the Environmental and
Technical Manager and other LLWR managers routinely attend the forum and use
the opportunity to raise environmental management issues. The forum promotes and
improves all aspects of safety, health, environment, communication and working
practices across the site [64].

Independence of key EH&S roles

The key EH&S roles, discussed above, are clearly identified in the organisational
structure.

To strengthen the Board and ensure a high standard of EH&S governance, an
independent non-executive EH&S Director with extensive experience of the nuclear
industry and an in-depth understanding of the regulatory environment sits on the
LLW Repository Ltd Board.

An Independent Site Inspector with no operational responsibilities is also employed
by the Head of Safety, Regulatory Liaison and Governance to conduct audits on
other areas of the business.

The EH&S Committee includes members who are independent of the LLW
Repository Limited, the PBO and any related companies [62].
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4.2.3 Management of the ESC Project

The ESC Project has been managed under our integrated Management System
described above, which is applicable to the whole of the LLWR site. During the
development of the ESC, the ESC Project has been managed by a stand-alone team
within the LLWR organisational structure. Interfaces between the ESC Project team
and other teams within LLWR are shown in Table 4.1, below.

Current structure of the ESC Project team

The ESC Project Manager reports directly to the Managing Director, who is also the
Project Sponsor (Figure 4.7). The ESC Project Manager is a member of the LLWR
management team, which demonstrates the importance the Managing Director
attaches to the ESC for the LLWR. The ESC Project team members report to the
ESC Project Manager.

Figure 4.7 The organisational structure of the ESC Project team

The ESC Project Manager attends two general weekly LLWR management team
meetings and other ad hoc meetings. The first of these weekly meetings covers
current activities and issues. The second meeting, the ‘Integration Meeting’,
addresses longer-term plans. Attendance at these meetings helps ensure that the
ESC Project Manager is aware of company activities and forward plans and can
make sure that they are consistent with the assumptions and requirements of the
ESC.

ESC Project management arrangements

ESC Project-specific management arrangements are described in the Project
Execution Plan [65].

An ESC Project-specific procedure has been developed for Quality Assurance (QA)
of data management [66], based on the use of Data Management Forms to
document the data used in assessment calculations for the ESC and ensure that
consistent data are used in different models. A purpose-built system has also been
designed to manage features, events and processes, and uncertainties [67].

Decisions taken during the development of the ESC that affect environmental safety
are recorded in the ‘Engineering Design’ [5], ‘Optimisation and Development
Plar’ [10], and ‘Waste Acceptance’ reports [15], together with the reasons for the
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choices made, the other choices considered, and reasons why choices were
rejected.

Proportionate approach

The level of detail in the ESC, and the resources invested in the underpinning work
are proportionate to the impacts that might arise from the LLWR, noting that the
LLWR is currently a facility for the disposal of LLW. The level of detail is generally
greater than that for ESCs and assessments undertaken for many other near-surface
waste disposal repositories. The development and planning process for the ESC
focused most effort on the key issues and areas of uncertainty that we identified.
Examples of how key areas of uncertainty have been addressed during the
development of the 2011 ESC are given below [22,68]:

Examples: Focus on key uncertainties

Climate and landscape change. The projections for climate evolution in
the vicinity of the LLWR, from the perspective of implications for surface
landscape change, are reviewed in the ‘Site Evolution’ report [8].
Appropriate scenarios were selected for use in the 2011 ESC assessment
calculations, consistent with the approach developed in the European
research project, BIOCLIM [69].

Coastal erosion. An external expert workshop was held in January 2009.
Additional site characterisation was carried out to support the development of
conceptual and numerical models of coastal erosion. The conceptual coastal
erosion model for the 2011 ESC was updated to take account of new data
and modelling results, as detailed in the ‘Site Evolution’ report [8].

ESC internal stakeholder engagement

The ESC Project has an internal stakeholder engagement plan, which includes
interactions with other teams within LLW Repository Ltd, summarised in

Table 4.1 [36]. In addition, teams with ESC Project responsibilities include
procurement, project controls (scheduling and cost engineering), finance, and health,
safety, environment and security [65].

The Managing Director is responsible for approval of the ESC. The EH&S
Committee (Subsection 4.2.2) is responsible for advising the Managing Director on
the adequacy of the EH&S case presented in the ESC and, therefore, needs to have
an overview of the processes being used to develop the ESC and the key findings of
the safety case [70].

The ESC team has defined quality assurance arrangements and established peer
review processes that draw on a range of technical experts with varying specialisms
to get an independent view of the adequacy of the safety case (see

Subsection 4.4.3). Before approval, the EH&S Committee provided advice to the
Managing Director on [70]:

e the appropriateness of the QA and peer review being used for the technical
documents, including the scope given to the Peer Review Group;
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e the adequacy of the ESC Project team's response process to address issues
raised by the Peer Review Group;

e the ability of LLW Repository Ltd to implement the ESC, that is, assurance that
the engineering, operational, waste acceptance and site monitoring requirements
identified in the Safety Case can be implemented, effectively a formal 'sign up' of
the internal stakeholders;

e the overall acceptability of the dose, risk and environmental safety arguments
presented in the safety case, that is, does the ESC present an acceptable case
for the continued operation of the LLWR.

Presentations to the committee during the period of development of the ESC were
used to ensure that internal stakeholders such as the Operations and Maintenance
Manager and the Chief Engineer accept the ESC principles and assumptions and
agree the required changes can be implemented following the submission of the
ESC. The Safety Case Manager, who manages the Operational Safety Case, is also
a member of the EH&S Committee, which helps to ensure consistency between the
Operational Safety Case and the ESC.

Table 4.1 Teams within LLW Repository Ltd that are internal stakeholders to
the ESC Project (roles and interface mechanisms from [36])
LLWR Teams Role Relevant to the ESC ESC Project Interface Approach
All engineering work needs to Crpss-prqject working on a dailx bfaSis.
be integrated and aligned with | USing an mtegra'tded team fqr opt!mlsgnqn
the plans set out in the ESC, processes considering engineering design.
Enai . consistent with the principle Represented at most stakeholder
ngineerng that the ESC must engagement events.
demonstrate optimisation of Interactions through LLWR management
LLWR operations and team.
engineering design. Monthly progress reporting.
Project Review Panel.
Responsible for . Engaged for all key strategy decisions, for
implementation of projects example, involved in key engineering
Project exception of the ESC). Thus, Represented at most stakeholder

responsible for implementing
engineering design given ESC
engineering optimisation
recommendations.

engagement events.

Interactions through LLWR management
team.

Monthly progress reporting.

Environmental

Collects a wide variety of data
of direct interest to the ESC.
A significant proportion of
monitoring is or has been
specified by the ESC Project.

Monthly interface meetings.

Specific liaison meetings when required
(for example, regarding engineering
optimisation, institutional control).

Data acquisition request processes.
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understanding of the
implications of assessments
and decisions made,
particularly in relation to waste
management and treatment.

LLWR Teams Role Relevant to the ESC ESC Project Interface Approach
Day-to-day operations at the e . .
LL\yVR in t%e ?utur;, will be Specific liaison meetings when required
directly affected by ESC (for example, regarding waste
decisions on, for example, em.ple}cer.nent and engineering
waste emplacement strategies opt|m|sat.|on). .
and future vault and closure ESC Project Manager signs off any plant

, engineering construction. modifications to ensure that they meet the

Operations The DAP in the Operations assumptions and requirements of the ESC.
team carry out the final Represented at specific stakeholder
compliance check before engagement events.
waste is emplaced in the Interactions through LLWR management
vault; this is the formal check team.
against all safety case Monthly progress reportin
requirements. y prog P g

Monthly interface meetings.
The ESC Project team needs | Specific liaison meetings when required.
to understand the likely Regular updates and interactions during
inventory of future disposals. | development of the WAC, emplacement
Consignor Support provides a | strategies and approach to waste capacity
link to the consignors, who management.
. _best understand_the future ESC Project Manager signs off WAC.

Consignor inventory. Consignor Support , ) )

Support manages the waste Interactions associated with the waste
acceptance process and acceptance process and interactions on
needs to understand the characteristics of specific waste streams.
relevant implications of the Represented at specific stakeholder
WAC, emplacement strategies | engagement events.
and capacity management Interactions through LLWR management
approach derived in the ESC. | team.

Monthly progress reporting.
The LLWR team supports
gg,gg]ptrigf;; dUK Strategy Specific liaison meetings when required.
implementation and Represented at specific stakeholder
associated planning engagement events.

LLWR o . : . .

National processes. Regular liaison is | Regular updates and interactions during

Strate important to ensure progress of strategy / planning (for

Suppogrzl consistency and example, waste treatment) work streams.

Interactions through LLWR management
team.

Monthly progress reporting.

4.2.4 Future Management of the LLWR

We have developed the ESC as a project and it is managed accordingly. Once the
ESC has been approved by our Managing Director, the management changes,
processes and procedures necessary to implement the ESC will be introduced. The
2011 ESC will then become a ‘live’ safety case and will be implemented on site
through established and proven safety case processes, specifically the use of the
PMP process, clearance certificates and underpinning instructions. It is recognised
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that some of these processes may need revision during implementation. These
processes are discussed in Subsection 5.3.2. Our Management of Change
process [71] will be used to maintain an appropriate structure for the organisation
and introduce the necessary procedures and processes.

4.3 Management of Resources, Competence and
Succession planning

4.3.1 Management of Competence at LLWR

Our Head of Safety, Regulatory Liaison and Governance and management team are
responsible for ensuring that Suitably Qualified and Experienced Personnel (SQEP)
and competent services are available to fulfil our EHS&Q capability [50].

The Human Resources and Training Manager defines overall site training needs and
controls budgets, acts as the Intelligent Customer for human resources and training
services, and supports the management team in workforce planning, organisational
development and performance management activities. This includes maintenance of
our organisational baseline, which is ‘a controlled document representing the
structure and capability of the organisation to comply with relevant safety

legislation’ [72]. The baseline is updated on a monthly basis and defines all key
EH&S roles, listed below, and our plan for keeping all such appointments and any
required training current and valid:

e RSA Qualified Experts;

e Duly Appointed Persons (DAP);

e Radiation Protection Advisors (RPA);

e Radiation Protection Supervisors (RPS);
¢ Intelligent Customers;

e Process Owners.

We also have operators who are specifically checked (to ensure that they are SQEP)
for the necessary qualifications and experience against operations and maintenance
tasks, to ensure compliance with safety case requirements. Individual employees, in
conjunction with line management, assess the competencies required for their
current role and identify training needed for future development.

Individuals with direct responsibility for compliance with the environmental Permit and
Nuclear Site Licence conditions are employed by LLW Repository Ltd; however, in
some areas and specialist disciplines (such as radiation protection) or to meet
fluctuating resource requirements, we employ SQEP subcontractors, following the
standards and arrangements defined in RSP 8.02 (Management of Contractors) [73].
As a minimum requirement, we ensure that we maintain sufficient expertise in all
relevant technical disciplines to enable us to act as an informed and intelligent
customer for technical services bought in from outside. Intelligent Customers are
able to understand the safety significance of any bought-in expertise (both goods and
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services) and possess the capability required to define and monitor technical
standards of external suppliers or contractors.

We control, assess and monitor any changes to key EH&S roles, process owners or
Intelligent Customers using a Management of Change process [71], where significant
changes are assessed by the LLWR Safety Committees prior to implementation to
ensure that all aspects of EH&S have been adequately considered, environmental
impacts are acceptable and that regulatory requirements are met.

4.3.2 Management of Competence During the Development of the ESC

PBO secondees and contractors provided a SQEP resource to the ESC Project on
the timescale needed and over the period required for development and review of the
2011 ESC. The ESC Project Manager and Technical Integrator have extensive
experience of working on numerous other UK, overseas and international (for
example, IAEA) programmes (see Subsection 6.2). The Manager of the ESC Project
is the Intelligent Customer for the ESC and is responsible for procuring specialist
technical support activities where the ESC Project team does not have the resources
or expertise to undertake the work. As much of the contracted-out work as possible
for the ESC development was procured through competitive ESC Framework
Support Contracts with specialist providers of services related to developing
repository ESCs [65].

ESC Technical Specialists were recruited to the ESC project team, given appropriate
training [65] in accordance with RSP 11.01 [74], and gained experience during the
development of the ESC.

During the development of the ESC, members of the ESC Project team were
appointed as Activity Managers by the ESC Project Manager for individual ESC
activities with responsibility to [65]:

e write specifications for work and assess tenders;
e act as the main point of contact for contractors once engaged;
e provide technical direction and information as needed;

e monitor technical and financial progress and ensure that contractors deliver draft
and final issues of reports in a timely fashion to meet the project schedule.

Contractor reports were reviewed by the appointed Activity Manager and the ESC
Technical Integrator or Project Manager [65]. Contractor reports were given an ESC
project front sheet to state whether or not they were approved and reflected the
views of LLW Repository Ltd.

4.3.3 Future Management and Succession Planning

Relevant competencies are to be maintained over the lifetime of the facility, including
any period of authorisation after closure through the Management of Change
procedures [23]. It is the Managing Director’s responsibility to ensure that a deputy is
identified for all key EHS&Q posts and roles and longer term succession plans for
roles are maintained; these are reviewed during the annual management review
meetings. It is the responsibility of the management team, supported by the Human
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Resources and Training Manager, to ensure that there is adequate training of
personnel within an Intelligent Customer capability and that there are arrangements
for succession planning [23].

Following submission of the ESC, the ESC will be integrated with the management
arrangements of LLW Repository Ltd. The ESC has been developed by a team
comprising PBO secondees, contractors and our own staff [65]. The ESC Technical
Specialists are part of the succession plan for the ESC Intelligent Customer role and
will ensure the smooth succession of ESC management to an on-going team of LLW
Repository Ltd staff, who will continue to develop and apply the ESC as a site
management tool [65].

4.4 Review and Learning

4.41 Lessons Learnt at LLWR

We ensure that lessons are learnt from internal and external sources, both in the UK
and abroad, through the operating experience feedback (OEF) process [75], which
involves capturing relevant information from events (and other operational
experience) from across the site, from other parts of the organisation, and from
outside the company, nationally and internationally, and reviewing the information for
learning points for communication and/or action to prevent future events.

We record and review feedback and lessons learned. We have strong links with
Sellafield Ltd and are able to gain experience from their OEF programme. Findings
from the OEF programme are reviewed during our annual management review
meeting and, if further action is required, are included in our Improvement Plan.

LLWR Qualified Experts are also members of a number of nuclear sector-specific
forums, networks and working groups, which enable information to be shared and
advice and guidance to be obtained:

e The Nuclear Industry Safety Directors Forum enables information to be shared.
The Clearance and Exemption Working Group (CEWG) and BAT Working Group
have published advice and guidance on behalf of the Nuclear Industry Safety
Directors Forum.

e The Nuclear Industry Liaison Group (NILG) is led by the Environment Agency
and the Scottish Environment Protection Agency (SEPA), with representatives
from all UK site licence companies. The Radiation Monitoring Standards Working
Group is a sub-group of the NILG that develops and promotes 'Best Practicable
Means' in radiological monitoring of the environment.

e The Environment Agency Requirements Working Group (EARWG) is an industry
group set up to discuss requirements based on industry best practice. Their
website provides an on-line publicly-available database on best practice for solid,
liquid and airborne waste minimisation techniques (www.rwbestpractice.co.uk).

e The Inter-Industry Group for Contaminated Land Management and Site
Restoration Issues (IIGCL) is convened by the NDA and meets quarterly to share
information and best practice.
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Our EHS&Q Improvement Plan is prepared annually by the Head of Safety,
Regulatory Liaison and Governance in consultation with key LLWR personnel. The
EHS&Q Improvement Plan is approved by the EH&S Committee and endorsed by
the LLW Repository Ltd Board. The Plan is developed from a review of key EHS&Q
roles on the site, based on recent EHS&Q performance and long-term trends. This
includes a structured review of [23]:

e EHS&Q performance, key performance indicators and trends;

e findings from the OEF, site inspection and audit programmes;

e review of significant environmental aspects;

e external learning and good practice.

EHS&Q performance against accountabilities and targets is monitored through the
review of appropriate key performance indicators and explicitly reviewed at EH&S
Committee and Board meetings as an integral part of business processes [23].
Additionally, site-specific objectives and targets are set which reflect the Nuclear
Industry Sector Plan (NISP)® objectives.

We also hold a quarterly Scrutiny Meeting, at which different strands of EHS&Q data
are assessed, analysed and trended to identify and address key issues [76]. These
data include:

e OEF information;

e trending and analysis of events from LLWR and off-site (for example, Sellafield,
PBO);

e EH&S key performance indicators;

e findings of independent inspections;

e audit findings and regulatory issues or concerns, as required;

e other topical issues.

The objective of the meeting is to drive continuous improvement in EHS&Q
performance by informing the EHS&Q Strategy and Improvement Plan, identifying

areas of weakness or key areas to target in future inspections, and identifying
additional key performance indicators or EHS&Q targets, as appropriate [76].

4.4.2 Lessons Learnt During Production of the 2011 ESC

Prior to the 2011 ESC, members of the ESC Project team and specialist contractors
had extensive experience of working on numerous other UK, overseas and
international (for example, IAEA) programmes (Subsection 6.2).

We exchanged information, both with the LLW disposal facility at Dounreay that is
currently being developed, and the NDA Radioactive Waste Management

8 The Nuclear Industry Sector Plan (NISP) is a plan of improvements or actions agreed

with the EA and supported by the nuclear industry.
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Directorate, regarding the UK Geological Disposal Facility. We also held regular
information-sharing meetings with the Sellafield Ltd Land Quality Group to discuss
site characterisation results and conceptual hydrogeological models. We visited
near-surface disposal facilities overseas (including El Cabril, Rokkashomura, Centre
de la Manche and Centre de I'Aube).

LLWR is a member of the IAEA International Low-Level Waste Disposal Network
(DISPONET). The ESC Project Manager helped to draft IAEA guidance on LLW
disposal. An ESC Technical Specialist attended the international workshop on
‘Waste Acceptance Criteria for Disposal of Very Low and Low Level Radioactive
Waste’ at DBE TECHNOLOGY GmbH in Peine, September 28-30, 2010 and helped
to draft IAEA guidance on ‘Monitoring and Surveillance of Radioactive Waste
Disposal Facilities [77].

During preparation of the ESC, errors were identified in performance assessment
calculations. As a result, our procedures were modified to ensure that calculations
are subject to appropriate quality control and auditing (discussed further in
Subsection 5.4).

Work performed in support of the 2011 ESC has been published in peer-reviewed
journals and presented at conferences (see, for example, references
[78,79,80,81,82,83,84,85,86,87]). Following submission of the ESC, the ESC Project
team will prepare further papers for submission to conferences and peer-reviewed
journals as the opportunity arises. Five abstracts have been submitted by members
of the ESC Project team and contractors to the forthcoming ICEM conference in
September 2011°.

4.4.3 Peer Review
Use of peer review at LLWR

We are members of the NDA Peer Assist Programme, which has been set up for
NDA Site Licence Companies to review, on request, processes used by individual
sites that affect health, safety, security or the environment (for example, control of
contractors, control of radioactive sources) [88].

We also have a PBO Project Review Board, which provides access to experience
from each of the companies that comprise the PBO. We have shared top-level
environmental documents with Studsvik, through the PBO, and received informal
feedback from them.

° The 14" International Conference on Environmental Remediation and Radioactive Waste

Management is being held in Reims, France, from September 25-29, 2011
(http://www.asmeconferences.org/icem2011/).
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Use of peer review during development of the ESC

As part of our programme of work leading to the production of an ESC in 2011, a
Peer Review Group (PRG) was appointed to provide independent challenge of the
ESC and constructive advice. The PRG consists of experts of longstanding
experience and international reputation, who are independent of the development of
the LLWR ESC. The scope of the PRG’s work focused on issues that are [89]:

e important to the environmental risks associated with the LLWR, its operations
and post-closure performance;

e important to the development and evaluation of options that may be available to
promote the safe and efficient use of the LLWR,;

e important to the clear presentation of evidence and arguments that must be
achieved within the ESC.

The objectives of the PRG were to [89]:

e provide a timely independent review of key technical approaches, arguments,
designs, assessments and documents that form components of the developing
ESC and associated stakeholder engagement;

e work in such a way that it can be demonstrated to stakeholders that an effective
and proportionate process of independent technical review and scrutiny is
operating.

Initially, the PRG reviewed the main themes of the ESC and provided high-level
comments on the approach to developing the ESC (see, for example, reference [90]).
Meetings were held with the ESC Project team to discuss these reviews. During
preparation of the ESC reports, each was reviewed twice by the PRG, with the
exception of the report describing the assessment of the extended repository, which
was reviewed once. For each review, the PRG submitted detailed written comments
and these were then formally addressed by report authors and taken into account in
the development of the documentation. Following submission of the 2011 ESC to the
Environment Agency, the PRG will publish a review of the submitted ESC. Meeting
records, PRG reports and LLW Repository Ltd responses have been generated as
appropriate to provide a clear record of the activities of the PRG. These are
available to the Agency and other stakeholders.

A high-level review of the ESC Project was also commissioned from an international
team of peers with experience from other radioactive waste disposal facilities — the
International Peer Review Group (IPRG) [91]. The terms of reference of the IPRG
were ‘to provide an internationally-based independent review of key technical
approaches, arguments, designs, assessments and documents that form
components of the developing ESC’ [91]. The focus of the review was the overall
strategy for, and approach to, the 2011 ESC and specific issues identified by us
(rather than a comprehensive detailed technical review). The comments made have
been taken into account in the development of the ESC. The aim of the IPRG’s
review was to build confidence with our various stakeholders, including the regulator,
that our work has been subject to a broad range of technical scrutiny and to provide
insights and perspectives from other operating disposal facilities that may help to
develop aspects of the 2011 ESC. The IPRG report and the LLWR’s response are
also available to the Agency and stakeholders [92,93].
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The work of the PRG and IPRG complemented, but did not form part of, the ESC
formal quality assurance procedures. Occasionally, where the ESC Project team
lacked specific technical expertise, independent technical review of work was
commissioned to enable effective peer review of activities conducted by
contractors [94].

LLWR/ESC/R(11)10017 Page 54 of 91



The 2011 ESC Management and Dialogue

5 Planning and Control of Work

We have management arrangements in place to plan and control the work involved
in complying with our environmental Permit and supporting and developing the ESC.
The following subsections demonstrate that we have met the requirements in
paragraphs 6.2.22 to 6.2.25 of the GRA [18] relating to:

e control of work to demonstrate compliance with the current Permit to dispose of
radioactive waste (Subsection 5.1);

e control of work to support the ESC (Subsection 5.2);
e change control (Subsection 5.3);

e mitigation measures (Subsection 5.4).

5.1 Control of Work to Demonstrate Compliance with the
Current Environmental Permit

During the period when an environmental Permit is held, the GRA [18] requires
compliance with the operational limits and conditions that are included in the Permit
(paragraph 6.2.22 and 6.2.23 of the GRA). Our responsibilities and accountabilities
are defined in RSPs 02.01 (Compliance with the LLWR Environmental Permit for
Radioactive Substance Activities) [95] and the, to be implemented, Environmental
Clearance Certificate (ECC) [96].

Waste acceptance

Compliance with the requirements on waste disposal specified within the Permit is
ensured through imposing WAC and by the waste acceptance process operated by
LLWR [97,98]. The WAC define the conditions that must be met for waste to be
acceptable for disposal at the LLWR and the associated requirements on consignors.
The WAC are part of the overall waste acceptance process, operated by our
Consignor Support team, that also includes the following elements: waste
forecasting, waste characterisation, waste assurance, waste enquiry, waste
consignment and waste receipt. It is through this process that LLWR Ltd ensures
that:

e Wastes are only accepted that are within the annual radiological limits and that
are compliant with the WAC.

e Wastes are appropriately characterised in terms of all required aspects of the
WAC.

e The consignor has demonstrated that the Best Available Techniques (BAT) have
been used in the management of the waste and in assessing the need for the
waste to be sent to the LLWR.

e Wastes are managed and controlled within an approved and audited
management system.
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Where proposed waste consignments do not meet the requirements of our published
WAC, consignors may submit a Consignment Variation Form. These are considered
on a case-by-case basis, are fully assessed by Consignor Support and the reasons
for acceptance or rejection documented. This assessment includes checks for
compliance with the Permit and the ESC, and the implications for operational
practices. Any additional constraints required on the consignor or on the
emplacement of the waste by LLWR are specified.

Waste consignments are subject to a system of receipt monitoring and associated
documentation checks prior to waste emplacement, undertaken by the DAP in the
Site Operations team [99].

The requirements for record keeping of radioactive waste consigned to and disposed
at the LLWR are fully documented. Records of disposals are also provided to the
Environment Agency on a monthly basis.

Further details are provided in Section 8 of the ‘Waste Acceptance’ report [15]).
Monitoring of discharges and the environment

The Environmental and Technical Manager is responsible for monitoring and
assessing radioactive discharges from the LLWR and levels of radioactivity in the
environment [95]. The Environmental team conducts statutory monitoring, as
detailed below, appoints dedicated environmental advisors to projects, such as the
construction of Vault 9, to provide environmental advice and support. It conducts
retrospective dose assessments, and conducts environmental Risk Assessments as
needed to support PMPs (Subsection 5.3) and BAT assessments [100,101] to
support the Operational and Environmental Safety Cases at the LLWR [102,103].

The locations of gaseous and aqueous discharge monitoring sites and monitoring
frequency are detailed in Tables B and C of RSP 02.01.02 [104] and summarised in
the ‘Monitoring’ report [9]. Environmental monitoring on the LLWR site and in the
area surrounding the LLWR is agreed with the Environment Agency and documented
in the CEAR and in Table A of RSP 02.01.02 [21,104]. It is planned that a single
Environmental Clearance Certificate [96] will be adopted for the site, which will detalil
Operating Rules and document the environmental equipment used at the LLWR and
the maintenance activities required.

The results of the discharge and environmental monitoring are reported quarterly to
the Agency [104]. Any breach of the conditions of the Permit, or any environmental
incident which is categorised as a significant event (defined in Subsection 5.3), is
also notified to the Agency.

Construction and closure of the facility

Environmental safety is ensured during construction and commissioning of new
buildings, plant or processes by assessing the impact of its effect on conventional,
environmental, radiological and nuclear safety, according to RSP 8.03 [105]. The
specifications for construction projects are developed to take into account all safety
requirements, they are also based on well-established engineering practice and well
tried and tested technologies [5]. As an example, the ‘Engineering Design’ report [5]
records that the clay liner used for Vault 9 has been constructed under a system of
Construction Quality Assurance (CQA), in accordance with Environment Agency
requirements [106,107]. In future, CQA will be applied as best practice in all relevant
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aspects of engineering at the LLWR [5]; this is considered of particular importance for
the long-term performance of the facility.

During the construction of Vault 9, advisors from the Environmental team were
assigned to increase awareness of environmental requirements and introduce
learning and best practice. Compliance matrices were also introduced by the
Environmental and Technical Manager; these were successful and it is planned to
use them in future projects, including installation of the trench cap.

5.2 Control of Work to Support the ESC

We have conducted the work to develop the ESC by creating a dedicated ESC
Project team, with the ESC Project Manager on the LLWR management team, as
described in Subsection 4.2.3. The ESC Project team has planned and controlled
the work needed to develop and document the ESC.

Following the separation of LLW Repository Ltd from Sellafield and the takeover by
the new PBO, a detailed due diligence review of the ESC Project (then called the
Lifetime Project) was conducted in 2008. This detailed review encompassed
examination of the reviews of the 2002 safety cases by the regulators, technical
reviews by national and international experts, using knowledge of international best
practice and developments in assessment methodologies and technologies
(Subsection 6.2), and input from the ESC Project team. A revised schedule (Life
Time Plan or LTP) was developed for the ESC Project, with work split into four
phases (Appraise and Select, Development Phases 1 and 2, Execution Phase) [108].
The scope, costs, schedules and plans for all activities that supported the
development of the ESC were documented in a Project Execution Plan [65], which
was updated for each phase of the project.

Status reviews were held periodically to assess progress, review new information
and identify any required changes to the programme. The first status review in
March 2009 [109] compared the Project’s underpinning schedule (LTP08 RevB) with
new information, including the 2009 GRA [18], comments and feedback from the
Environment Agency received on our submissions against Requirements 2'° and
13" of Schedule 9 of the site’s Authorisation [110] (now replaced by an
environmental Permit) and other comments from the Agency, for example, those
received during monthly liaison meetings, those on the technical results obtained
during Development Phase 1, and those on an ESC technical approach document of
November 2008 [111].

The first status review resulted in a revised underpinning schedule for Development
Phase 2, and identification of further work in the inventory and near-field work-
streams [109]. Follow-up studies were required following the ‘RECALL’ project to

10 Requirement 2 of Schedule 9 states ‘The Operator shall provide the Agency with a full

report of a comprehensive review of national and international developments in best
practice for minimising the impacts from all waste disposals on the site. This shall
include a comprehensive review of options for reducing the peak risks from deposit of
solid waste on the site, where those risks arise from potential site termination events
(e.g. coastal erosion and glaciation) and future human actiorn’ [110].

Requirement 13 of Schedule 9 states ‘The Operator shall undertake a review that
considers the nature, quantities and sources of foreseeable emissions of non-radioactive
substances from the installation into each environmental medium, and a description of
any foreseeable significant effects on the environment [110].

11
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improve the understanding of the inventory in the trenches, as described in

Section 3. Assessments addressing specific operational issues and criticality safety
were not included in the original underpinning schedule and were added. The scope
of near-field experimental work was reduced. The results of the first status review
formed the basis of subsequent modifications to the Project Execution Plan, which
were undertaken in accordance with our change control procedures.

The second status review in February 2010 [112] considered the activities that would
be needed during the rest of Development Phase 2 and the Execution Phase of the
project, based on review of the results to date and comments from the Agency and
the PRG and IPRG (Subsection 4.4.2). Additional needs were identified for the
inventory of key radionuclides, hydrogeological models and an improved well
pathway assessment.

Recording of the work that has been done in support of the ESC has been achieved
through the ESC reports and Level 3 supporting reports. The forward work
programme, based on issues identified in the ESC, is included in Section 6 of the
‘Main Report [1], as discussed in Subsection 2.3.

5.3 Change Control

5.3.1 Control of Changes to Buildings, Plant, Operations, and
Processes

We have written change control procedures in place that will ensure that the
requirements for safety are considered during operations at the LLWR. Before a
temporary or permanent modification to existing buildings, plant or processes,
including changes to a safety case, is made reference [113]:

e an assessment of its effect on conventional, environmental, radiological and
nuclear safety and environmental performance is carried out (in future, this will
specifically consider impact on the ESC as one of our safety cases);

e the categorisation of the modification, based upon the assessment, must be
agreed by appropriate personnel;

e it must be authorised by the appropriate authority;

e it must be considered by the LLWR MEHSC.

During completion of PMPs, the proposal must categorise the potential of the
modification to affect environmental performance regardless of any additional

radiological, nuclear or conventional safety implications [113]. The categories of
possible environmental effect are given in Table 5.1.
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Table 5.1  Categories for environmental effect of a potential
modification [113]

Category Effect Examples

Death of fish in receiving waters (for

May have a major example, Drigg Stream).

E1 . -
environmental consequence | Breaches of consent limits.

Actions leading to prosecution.

Generation of offensive odours,
appearance, taste and/or loss of
amenity.

May have a minor Increased discharges.

E2 .
environmental consequence | Excessive use of energy and resources

(for example, fuel, water).

Requirement for buffer storage of
wastes.

No offensive/ harmful releases or loss of

. amenity.
Has trivial or no _
environmental consequence | NO changes to, or generation of, wastes

other than trivial amounts (for example,
wipes, gloves).

E3

Judgement of the environmental category is based on routine operating conditions
and the most significant potential environmental consequences that may arise from
realistic (foreseeable and credible) fault or accident scenarios, but not worst-case
scenarios. The PMP also includes a decision step as to whether a new BAT
assessment is required [113]. The potential consequences arising from the
modification being inadequately implemented or misconceived are addressed by
asking ‘what might go wrong?’ and ‘what might the consequences be?’ The
categorisation also considers all stages of the modification, from preparation and
implementation to decommissioning [113].

All PMPs above a certain classification, including E2+ for environmental effects, are
assessed by either the EH&S Committee or the MEHSC (Subsection 4.2.2), before
approval, and are therefore reviewed by the Environmental and Technical Manager
or his deputy, who are the LLW Repository Ltd’s environmental Qualified Experts.
The ESC Project Manager signs off all PMPs to ensure that the ESC assumptions
and requirements for environmental performance are considered.

5.3.2 Future Control of Changes to the ESC

Once the ESC is integrated into our Management System, it will be subject to change
control. Our existing procedures for review and update of safety cases, as
documented in RSP 01.25 Appendix 1, Step 12 [103], will be reviewed and revised
as necessary to ensure adequate change control of the ESC. For LLWR safety
cases apart from the ESC, these procedures currently include thorough review every
three years and a long-term periodic review every 10 years. Updates are not limited
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to this review cycle and must be considered at the appropriate time. A ten-year
safety case strategy is also produced and updated annually to show how safety
cases, supporting safety assessments and safety case documentation are being
managed, controlled and adequately maintained.

5.4 Mitigation Measures

The 2011 Continued Operations Safety Report (COSR) for LLW operations describes
the processes that are conducted on the site and the facilities, plant, equipment and
services used to conduct these processes [114]. Potential unplanned events are
identified through the use of HAZOPs'? to develop fault scenarios and identify
mitigating measures [103]. As part of the COSR, an assessment of site-wide
hazards such as flooding and fire was conducted; this concluded that the risk from
LLW operations is acceptable (Section D9 of reference [114]). An environmental
assessment of fault conditions from LLW operations has also been carried out; the
bounding fault is abnormal marine discharges from LLW discharges. In addition to
controls that minimise a radiological release, the assessment identified a requirement
to minimise environmental harm by ensuring that active sump effluent is neutralised
(Section D10 of reference [114]).

One of the Nuclear Industry Sector Plan (NISP) improvement goals was to review the
potential for flooding at nuclear licensed sites, by looking at shoreline plans and
flood-risk zones. This was cascaded into the LLWR Improvement Plan and a study
conducted by the Chief Engineer to review the site flood risk. This was not formally
reported, but was raised at the annual management review meeting.

All staff are encouraged to report any hazards, near misses, actual or potential
events and incidents, which may include [75]:

e personal injuries;
e plant malfunctions;

e hazards that may cause an event or accident if not rectified, such as missing or
poor instructions, untidy workspaces or spillages;

e safety concerns (radiological or conventional);
e environmental concerns;

e safety culture;

e potential media events;

e customer interest.

Following an event, it is reviewed at a local or managerial level, depending on
severity, and corrective actions are agreed and implemented. Actions are tracked to

2 A Hazard and Operability Study (HAZOP) is a structured and systematic examination of

a planned or existing process or operation in order to review the significance of inherent
hazards to normal processes and potential faults and mitigating measures put in place
[103].
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ensure they are completed. The Site Sentencing Authority [115]'® identifies, first
whether an event is notifiable to the Environment Agency under the conditions of the
environmental Permit, and second whether the event is relevant to the ESC [75]. If
the latter, the ESC Project Manager is informed to enable the likely impact on the
ESC to be assessed.

The following examples are given to show how mitigation measures were
implemented during development of the ESC:

Examples: Mitigation measures during development of the ESC

Disposal of sealed sources: Routine QA checking identified occasions on
which more than one container of sealed sources has been consigned in a
single ISO freight container, contrary to the WAC for the LLWR agreed with
the Environment Agency in 2005. The ESC Project team assessed in detail
the environmental implications of these disposals of sealed sources and
concluded that there was no reason from a post-closure safety perspective to
attempt to retrieve the disposed sources [116]. New arrangements for
receipt of sealed sources were implemented on 1% April 2011.

Errors in performance assessment calculations: During development of
the ESC, mistakes were identified in calculations in some of the performance
assessment reports. This was logged as an event, investigated and
corrective actions taken [117]. As a result of the investigation, the mistakes
were identified to be in the implementation of an assessment model. Within
the ESC Project, we ensured that all contractors had in place an appropriate
QA procedure governing the checking of calculations, which included the
following [117]:

e checking the input data;

e checking the structure of the model and the way that information is passed
between different submodels, where that is appropriate;

e using software with an appropriate verification status;

e checking the results to ensure that they are complete and no error
messages have arisen;

e ensuring that the results are reasonable, that they are understood to an
appropriate extent and where possible checking that they are right or
reasonable through alternative calculations (for example, in a
spreadsheet).

An audit programme was established and we audited contractors involved in
the ESC Project against their QA procedures for the checking of calculations.

'® The Site Sentencing Authority is the person ‘responsible for determining the appropriate

method of investigation and reporting, taking account of the severity of the event [23], as
stipulated in RSP 01.21.02 [115].
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6 Application of Sound Science and
Good Engineering Practice

The following subsections demonstrate that we have met the requirements in the
GRA [18] (paragraphs 6.2.26 to 6.2.30) relating to the application of sound science
and good engineering practice, including:

J good engineering practice (Subsection 6.1), inclusion of passive and active
environmental safety measures (Subsection 6.1.1), and use of robust
technology (Subsection 6.1.2);

J use of sound science and review of international practices (Subsection 6.2).

6.1 Good Engineering Practice

We are committed to ensuring the application of good engineering practice. Our
Management System includes processes and procedures for engineering design,
which incorporate the findings of reviews of good practice at other sites in the UK and
overseas. We apply the following processes, which are cognisant of the relevant
British, European and International Standards:

e identifying suitably trained, qualified and competent staff for each role (as
described in Subsection 4.3);

e basing major decisions on a sound process of optimisation that utilises
appropriate information and experts [10];

e the use of CQA procedures [5];

e the independent checking and approval of engineering designs by a chartered
engineer;

e post-construction design validation.

Examples of our use of good engineering practice can be found in the ‘Engineering
Design’ [5] and ‘Optimisation and Development Plan’ reports [10].

6.1.1 Inclusion of Passive and Active Safety Measures

We only propose passive safety measures in the period following the withdrawal of
the environmental Permit. Before this, although passive safety measures are still
utilised, active safety measures also play an important role.

The design of the LLWR incorporates both passive and active environmental safety
measures for the period in which an environmental Permit is held, including:

e Secant pile wall provides structural support along the eastern side of Vault 9,
adjacent to the trenches. An added requirement was for the wall to allow for the
flow of ground water through curtailed piles [5].
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e The basal liners of Vault 8 (at least 1 m of clay or bentonite with in situ
permeability k = 10° m s™ or less) and Vault 9 (a double composite liner with in
situ permeability k < 10™"* m s™) provide containment for any leachate generated
and prevent the release of leachate into the ground during the operational period.

e An active leachate management system for the trenches and vaults during
operations and up to the withdrawal of the environmental Permit [5].

Our Environmental Safety Strategy [1] promotes the use of passive environmental
safety measures, particularly for the long term following withdrawal of the
environmental Permit and control of the site. These measures include:

e the final engineered cap, including consideration of its role as a barrier to the
inflow of water to the trenches and vaults, minimising the likelihood of disturbance
by future human actions and bio-intrusion, and controlling gas release;

e a cut-off wall and its role in minimising the lateral inflow of water to the trenches
and vaults, and minimising the possibility of leachate release from the facility to
the surrounding environment via near-surface pathways in the event of degraded
cap performance;

e passive leachate discharge controls, including consideration of the role of
engineered drainage in routing the release of leachate from the facility, under
both normal (as built) and degraded cap performance conditions.

The ‘Near Field report describes how the degradation of engineered measures with
time is recognised and accounted for in the ESC [6]. For example, the mechanisms
affecting performance of the cap are described and the report concludes that
‘significant degradation of cap performance is expected over a period of about a few
hundred to a thousand years’. Engineering performance parameters used in
assessments have been subject to detailed analysis and formal expert elicitation on
this aspect [118].

6.1.2 Use of Robust Technology

Our Environmental Safety Strategy [1] is based on the use of robust technology,
however, new approaches can be considered as part of BAT assessments. When
we are introducing innovations such as the possible use of new package designs or
package liners, these are based on proven techniques that have been used in other
countries or in other industries. Some working groups that we are members of (listed
in Subsection 4.4.1) are currently identifying the work that would need to be done
before novel technologies, such as soil washing or the use of scanners, could be
implemented. The PMP process that is used to control changes to existing plant
requires revision of the BAT assessment to be considered and, if applicable,
completed before the change can be signed off (Subsection 5.3.1).

6.2 Sound Science
Our staff are suitably qualified and experienced to make informed judgements about
the quality of the science being applied in the ESC. We ensure that our conclusions

are based on sound science by:

e Ensuring that each member of our ESC Project team is qualified for their role and
by drawing on the best available expertise from contractors, as discussed in
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Subsection 4.3. Where appropriate, the in-house team is supplemented by
expert consultants; for example, the results of slug testing were reviewed by an
external consultant and improvements suggested [119].

e Ensuring a thorough process of technical review of reports and arguments made
within the ESC [119], as discussed in Section 7.

e Commissioning independent peer review using national and international peer
review groups (Subsection 4.4). Our technical decisions and work programmes
have also been subject to technical review by the Environment Agency, as
discussed in Section 2.

e Drawing on experience obtained by ESC Project team members through
involvement with our own assessments, assessments undertaken in other
repository programmes and development of methodologies by international
working groups to develop and maintain our understanding of good practice:

- We reviewed appropriate management options and remediation technologies
to optimise the overall performance of the LLWR site, see, for example,
references [120] and [121]. This work included a specific review of US
experience [122]. National and international best practice in radioactive
waste disposal was also reviewed to address Requirement 2 of
Schedule 9 [25].

- We conducted specific work to identify best practice in methods used to
assess the activity of waste disposals, including a comprehensive review of
national and international developments, in support of our response to
Requirement 3 of Schedule 9 [123].

- We performed work to investigate approaches that might be used for the
localised retrieval of waste from the trenches [124].

- We visited near-surface disposal facilities overseas (including El Cabril in
Spain, Rokkashomura in Japan and the Centre de I'Aube in France).

- We exchanged information with staff at Dounreay Site Restoration Ltd
responsible for development of a new LLW disposal facility for Dounreay
wastes, and at the NDA Radioactive Waste Management Directorate,
regarding the UK Geological Disposal Facility.

- We participated in international collaborative programmes such as the IAEA's
PRISM (Practical lllustration and Use of the Safety Case Concept in the
Management of Near-Surface Disposal) project, which aims to share
experience and communicate good practice for the practical implementation
of safety cases for near-surface radioactive waste disposal [125].

- Our contractors have participated in overseas programmes and international
collaborative projects such as BIOPROTA (Key Issues in Biosphere Aspects
of Assessment of the Long-term Impact of Contaminant Releases Associated
with Radioactive Waste Management) [126] and BIOCLIM (Modelling
Sequential Biosphere Systems under Climate Change for Radioactive Waste
Disposal) [127]. We help to fund the BIOPROTA programme.

We used the understanding of good practice obtained through the activities listed
above to benchmark our activities and determine if better approaches, solutions or
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designs are available. This understanding is required in relation to aspects such as
assessment methodology, repository design, and waste treatment and
characterisation.

In accordance with the application of sound science, the ESC and supporting
assessments are based on a development process consistent with internationally
accepted methodology as set out by the IAEA, for example, in reference [128]. The
assessment methodology ensures that all necessary aspects are covered, and
requires a structured treatment of uncertainty. Features, events and processes
(FEPs) affecting the LLWR and uncertainties are managed using a purpose-built
tracking system [67].

The development of the ESC has built on work done previously, as described in the
‘Site Description and History report [3]. In 2008, we identified a number of important
technical questions in our Schedule 9 Requirement 2 submission [111], on the basis
that there were key uncertainties that could be resolved, or that new information was
available since the 2002 safety cases were submitted, or from the Issues Database
issued following the Environment Agency’s review of the 2002 safety cases [129].
Questions have also been identified through regulatory dialogue during discussion of
the Schedule 9 Requirement 2 submission and subsequent meetings to discuss our
approach to the development of the 2011 ESC (Subsection 2.2). These questions
focused on seven topics (detailed in Section 4 of reference [111]):

e future environmental change, including a better understanding of erosion and
sediment transport from coastal studies, modelling of the receipt of radiation
doses following coastal erosion, and calculations to confirm that conclusions on
long-term performance are robust to any possibility of delayed coastal erosion;

e radiological consequences arising from human intrusion, including a more
detailed analysis of the radiation doses that might arise from the inhalation of
radon and thoron following human intrusion;

e performance of the engineered system, including detailed optimisation of the
repository design using the results of a local-scale 3-D groundwater flow model;

e inventory, including better characterisation of the uncertainty in the inventory,
particularly for future arisings;

e near-field processes and uranium dissolution, including a more comprehensive
analysis of the potential for “C-labelled gases to result in radiation exposures;

e geological and hydrogeological conceptual models, including a better
understanding of the possibility of near-surface groundwater pathways by which
radioactivity might be discharged from the facility to a terrestrial environment;

e revised approach to determining Potentially Exposed Groups (PEGs) and
assessment of the radiological impacts arising to all PEGs.

We have focused our research and development activities on improving our
understanding of these key areas of science. As other ESC reports describe the
work done to address all of these areas of uncertainty, to demonstrate that we meet
this requirement, we have selected examples of work below that we consider to be
particularly advanced, innovative and of high quality. These include [119]:
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e Development of a transport model for C-14 labelled gas in the biosphere, building
on NDA models that we have used previously (RIMERS and enhanced RIMERS)
and results from the BIOPROTA programme. A new model for the uptake of
C-14 by plants has been developed that considers two regions in the atmosphere
and models the degree of plant uptake of C-14, which is dependent on the
canopy density. This is described in the ESC Level 3 report on the C-14 gas
pathway assessment [130].

e Development of a 3-D groundwater flow model for the LLWR using the
CONNECTFLOW software, consistent with approaches used by a number of
radioactive waste management organisations. Key aspects of the model include
a detailed representation of the engineered system and calibration against
observed heads and recharge. The model has been used to understand the
evolution of groundwater flow and saturation in the repository near field as an
input to optimisation studies and as the basis for a flow network model for use in
our assessments. This is summarised in the ‘Hydrogeology report [7].

e Work to develop a sophisticated model for the LLWR, using the programme
GoldSim. This includes a representation of near-field, geosphere and biosphere
processes. The GoldSim software widely used by radioactive waste
management organisations. The software facilitates the simulation of
radionuclide transport within a range of environmental media. In our application,
we developed a particularly detailed representation of groundwater flows in the
near field. The development of models for the transport of radiological and non-
radiological contaminants are detailed in the ‘Assessment of Long-term
Radiological Impacts’ [12]. ‘Assessment of Non-radiological Hazards’ [13] and
‘Assessment of Impacts on Non-human Biota’ reports [14].

e Work to develop our understanding of current and future coastal erosion rates
and processes and the potential future impacts of climate change and sea-level
rise. This work involved expert elicitation workshops and combined qualitative
and quantitative evidence sources including the best available coastal erosion
modelling to provide an integrated understanding of possibilities for the potential
future development of the coastline in the vicinity of the LLWR site. This work is
summarised in the ‘Site Evolution’ report [8].

e Work to address the impacts of spatially varying hydrogeological properties by
comparing the results of models in which heterogeneity is explicitly represented
with models in which hydrogeological units are represented as
homogeneous [119]. Broadly, the results for the two were similar. Results were
also reasonably comparable to observations (of head and other parameters).
The study demonstrated that heterogeneity can be accounted for; its implications
are considered in the ‘Hydrogeology’ report [7].

e Work to improve our understanding of variations in near-field chemistry (pH and
Eh) with time and the processes leading to release of key radionuclides. The
Generalised Repository Model (GRM) was used to estimate pH and Eh variations
with time, the generation rates of different gases, and the concentrations of C-14
in pore water [119]. The GRM model has been revised so that the grid
represents the current design, additional thermodynamic data have been
included and the groundwater flow field has been made consistent with the
calculations undertaken with the 3-D groundwater flow model described
above [12]. This model is used as a supporting tool for the assessment
calculations, as shown in Figure 6.1.
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Figure 6.1 Schematic diagram showing how the different models interact and
support the assessment model calculations performed in GoldSim.
From [7]

e Work to develop a better understanding of heterogeneity in the near-field, using
conceptual models for four cases [119]:

- directly consigned loose metal wastes encapsulated in cement grout;
- directly consigned soil and rubble materials, with grout;

- other directly consigned loose wastes including non-compacted organic
wastes with grout;

- a mild steel compacted puck encased in cement grout.

This work has led to an updated near-field conceptual model, which is
documented in the ‘Near Field report [6].

e Work to develop and underpin an approach to radon modelling based on analysis
of data for regions of higher-permeability bedrock in the UK. This was found to
provide a valid approach to the estimation of indoor radon concentrations related
to ground concentrations of radium or radon gas, and supports the assessment of
long-term radiological impacts at the LLWR, as documented in the ‘Long-term
Radiological Assessment report [12].

e Since the 2002 assessment, substantial work has been undertaken to develop an
improved inventory of radioactivity in the trenches, Vault 8 and future vaults. The
work has focused on understanding the most important disposals and in
particular on quantifying the key uncertainties. The ‘RECALL’ project was set up
to elicit information on disposal practices from current and former staff on the
LLWR and Sellafield sites [131] and to determine whether further information was
available that could be used to understand the inventory in the trenches. Other
studies included examination of documented records of disposals to the trenches.
The implications of the issues raised during the interviews were assessed; the
project did not find any evidence suggesting any significant and quantifiable
impact on the overall inventory in the trenches, but did provide evidence that
some of the declared radionuclide inventories are probably overestimated. This
work is detailed in the ‘Inventory’ report [4].

e Based on the requirements of the GRA [18], we have also conducted work to
develop and underpin the assessment of radiological impacts on non-human
biota using the mathematical models developed to assess radiological impacts on
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humans due to potential releases of radionuclides from the LLWR. These
models necessarily calculate radionuclide concentrations in environmental media
as an intermediate output and those concentrations are used as input to the
ERICA (Environmental Risk from lonising Contaminants: Assessment and
Management) Tool to evaluate their significance in terms of radiological impacts
on non-human biota. This is documented in the ‘Assessment of Impacts on Non-

human Biota’ report [14].

Our research and development activities have been documented in annual reports to
address Requirement 4 of Schedule 9 (for example, in reference [119]), and the
results of individual activities are reported in the ESC Level 3 supporting reports.
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7 Quality Management

This section provides evidence that our Quality Management Systems meet the
requirements in paragraphs 6.2.38 and 6.2.39 of the GRA [18].

7.1 The LLWR Quality Management System

Our Quality Management System (QMS) is part of our Integrated Management
System (described in Subsection 4.2.1) and is documented in RSP 12 (Quality
Management Plan), RSP 12.06 (Management Review) and RSP 05.04 (Quality
Plans).

We have implemented an internal audit and inspection programme [132] to assess
and challenge our QMS and to raise corrective actions where necessary. These
audits improve the effectiveness of the business processes and management
arrangements. Audit and inspection reports and corresponding action details
(including closeout information) are managed as per our records management
process (see Section 9) and findings are trended as an input into the management
review process. An Independent Site Inspector prepares and conducts a rolling five-
year inspection programme [132].

Our QMS is accredited to international, national and nuclear-facility required
standards [133], as shown in Figure 4.5, and by our receipt and maintenance of an
environmental Permit and a Nuclear Site Licence. We are also audited by three
external bodies. Lloyds Register audits our Management System against the
requirements of BS EN ISO 9001:2008, BS EN ISO 14001:2004 and OHSAS
18001:2007 [57]. The Environment Agency and ONR audit our Management System
to ensure that it can fulfil the requirements of the environmental Permit and the
Nuclear Site Licence, respectively.

7.2 Implementation of the LLWR Quality Management
System During Development of the ESC

Specialist contractors have been issued with Framework Support Contracts to
compete for individual packages of work on the ESC Project. All contracts were
placed by the LLWR Procurement team, and QA arrangements and certification to
ISO 9001:2008 were aspects considered in the selection of the framework
contractors.

Where work to support the ESC was undertaken by subcontractors with areas of
specialist knowledge, according to RSP 08.02 (Management of Contractors) [73] and
RSP 11.06.04 (Demonstrating Intelligent Customer Capability) [94], there was
‘sufficient scientific and technical knowledge and expertise retained within LLWR to
act as ‘Intelligent Customer’ for the externally resourced services, including a quality
assurance function to monitor and interpret the performance of the supplier to ensure
fit for purpose’ service provision’ [23].

The ESC Project team has conducted external audits of contractors engaged on the
Project, specifically focusing on the procedures and approaches applied to check and
verify calculations (see Subsection 5.4). Audit reports have been managed within the
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ESC Document Management System and follow-up meetings undertaken to close
out actions.

7.2.1 Traceability of Underpinning Data

Quality management arrangements are in place to ensure that all information used to
support the ESC can be traced back to its source. The data that underpin the ESC
are set out in our Level 2 and Level 3 reports. Management of data used directly in
assessment calculations and in key supporting calculations are covered by the ESC
Project’s ‘Data Management QA Procedure’, which requires data management forms
to be completed, checked and approved by a Technical Data Manager [66]. The
approved data management forms are maintained in a master spreadsheet by our
Data Manager. Data on FEPs affecting the LLWR and uncertainties are managed
using a purpose-built tracking system [67], which is described in reference [134].
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8 Provision of Information to the
Environment Agency

The GRA [18] requires that, ‘ The developer/operator will be responsible for all
information to support the environmental safety case, will need to provide it to us [the
Environment Agency] in a timely way within an agreed documentation structure so
that its relevance to the environmental safety case is clear.’ (part of paragraph 6.2.34
of the GRA).

We have an established process for dialogue with the Environment Agency through
which proposals concerning the content of the ESC and the ESC programme of
work, including the approach to peer review, have been presented and discussed
(see Section 2). The Preface to this report sets out the structure of the ESC
documentation. The proposed structure of the ESC was presented to the Agency by
submission of the Technical Approach report [68] and a list of the Level 3 supporting
documents [135], and discussion at a monthly liaison meeting (see Section 2), and
comments were taken into account. The Head of Safety, Regulatory Liaison and
Governance is responsible for maintaining the official record of correspondence with
regulators [136].

Monthly liaison meetings have been held during the development of the ESC
(detailed in Subsection 2.1). In addition to the monthly liaison meetings, we submit
reports to the regulators according to the requirements in Schedule 9 of our
environmental Permit [25], and additional reports are also submitted by us to the
regulators for information or review.

The data that underpin the ESC are set out in our Level 2 and Level 3 reports. Key
Level 3 reports will be provided to the Agency. Further information will be provided to
the regulator on request, through the normal communication channels as
documented in RSP 04.03 [136].
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9 Documentation and Record Keeping

This section describes our approach to documentation and record keeping, as
required by paragraph 6.2.37 of the GRA [18]. Management of documents and
records of specific relevance to the ESC is described in Section 9.1. Control of
Management System documents is described in Subsection 9.2.

9.1 LLWR Records Management

Records are defined as ‘information created, received and maintained as evidence
and information by LLWR in pursuance of legal obligations or in transaction of
business, for example: documents, microfilms, drawings, photography, videos,
artefacts, e-mails etc.’ [23]. We maintain records in both paper and electronic form.
These are managed according to RSP 5.01 (Records Management) [137], using the
ICEPAC document control information technology system [138].

Records of particular relevance to the ESC that are maintained within the LLWR
Record Management System include those listed in the GRA: data and results from
the site investigation and characterisation programme; design documents, drawings
and engineering details of the facility as constructed; records of waste form and
characterisation; records of waste emplacements and their location in the

facility [139]; and monitoring results. Environmental monitoring records are stored in
a Monitor Pro M5 database system which links to a Geographical Information System
(GIS).

We have a records management service delivery contract in place to support local
management of records [137]. Where there is a requirement for long-term archiving,
records are transferred to the service contractor for cataloguing and archiving as per
service specifications. Where appropriate, records are sent for microfilming, and
duplicate copies are produced.

9.1.1 Management of 2011 ESC

Records of the 2011 ESC reports, including their review and approval, and of all
information significant to the development of the 2011 ESC are managed and
retained using a Project-specific document control system. The ESC Project
document control system has a structure that follows the Project schedule. Project
memos, letters, agendas, reports and other significant information are numbered with
a unique reference number and controlled.

During the development of the ESC, the Project team has included a suitably
qualified information controller who has been responsible for controlling Project
documents and information. Individual ESC Project team members are responsible
for ensuring that, for activities for which they are responsible [65]:

e all information is given a reference;

e the information manager is given all the necessary records along with guidance
on the activity with which it is associated.
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The document record for each activity is reviewed as part of the process of
completing each activity, using an activity completion checklist.

9.1.2 Future Records Management Arrangements

The NDA plans for a National Nuclear Archive are currently under

consideration [140], and our plans will need to be made consistent with these wider
NDA plans, and to include the submission of records to a public archive at such time
as our environmental Permit is withdrawn. Our Waste Inventory Manager is engaged
in a cross-industry integrated project team set up by the NDA to develop guidance
and future plans for the long-term management of records [141]. Our plans will be
developed as necessary to address the record-keeping requirements of the GRA in
discussion with the Environment Agency.

9.2 LLWR Document Control

Management System documents, including the Management System Manual, Safety
Management Prospectus and policies, processes and procedures listed in
Subsection 4.2.1 and the full set of safety case documents, are managed using our
document control system. An owner is assigned to each Management System
document, with responsibility for the maintenance, review and amendment of the
document. The document control system manages version control and publishes
approved documents on an intranet, which allows our personnel to have controlled
electronic access to all approved Management System documents.
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10 Summary and Conclusions

This document provides evidence that we, the Low Level Waste (LLW) Repository
Ltd, have met Requirements R1, R2 and R4 in the environment agencies’ Guidance
on Requirements for Authorisation for Near-Surface Disposal Facilities on Land for
Solid Radioactive Wastes (the GRA).

Our Management System is an integral part of our Environmental Safety Strategy
and helps us to ensure that the necessary management and control measures are
properly implemented during the Period of Authorisation.

Regulatory interaction

NS-GRA Requirement 1 ‘Process by agreement mainly addresses early dialogue
and agreement with the regulator at the stage of site selection and prior to issue of a
Permit. As the LLWR is not a new development and already holds a Permit, a
process by agreement is not needed. As part of our compliance arrangements,
however, we have well-established processes for regulatory interactions regarding
ongoing operations and proposed developments at the LLWR. We communicate
with our environmental regulator, the Environment Agency, through submissions and
reporting required under the terms of our environmental Permit.

We have held monthly liaison meetings with the Agency to discuss progress on the
ESC Project. Technical presentations have been made and discussed on many
aspects of the ESC as it has been developed. The structure of the ESC has been
presented and discussed at the monthly liaison meetings. Examples of issues
discussed include interpretation of the GRA, proportionality, meeting the Agency’s
requirements on protection of groundwater, human intrusion and coastal erosion.
Written communications have also been exchanged requesting information and
seeking clarifications on technical issues initiated by both the Agency and LLWR.
The LLWR has also held meetings with the Agency’s nuclear policy team, to present
progress and discuss interpretation of the environment agencies’ guidance set out in
the NS-GRA.

Dialogue with stakeholders

We attach a high priority to stakeholder engagement and the views of our
stakeholders are sought and taken into account for a wide range of issues. We have
implemented a dedicated ESC Project stakeholder programme, which has used a
variety of engagement mechanisms to ensure timely and constructive communication
with the planning authority, local communities and other stakeholders.

Following submission of the 2011 ESC to the Environment Agency on 1% May 2011,
we will continue this dialogue to ensure stakeholders understand the conclusions and
implications of the 2011 ESC and that their concerns are identified and considered in
planning the future development of the ESC.

Management system and safety culture

We aim to achieve high standards of environmental safety and are committed to the
protection of the environment and health and safety of workers and members of the
public, now and in the future. Our commitment is formalised in our Environment,

Health, Safety and Quality Policy, which states that ‘nothing is more important than
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the protection of the environment and the health and safety of the workforce,
contractors and the public. The Policy also sets out our core values, which are acted
upon to encourage a positive safety culture throughout our organisation and across
our suppliers and customers.

Our Management System provides the policies, processes, procedures and working
instructions needed to deliver the safe, secure, environmentally responsible and cost-
effective clean up of the nuclear legacy at the LLWR, the management of storage
and disposal of waste on the LLWR site, and the subsequent decommissioning of
redundant nuclear plant. Responsibility is delegated through our organisation to
managers and individuals holding key environment, health and safety roles.

Internal and external audits are held regularly to improve the effectiveness of our
Management System, which is certified to international, national and nuclear-facility
standards. A detailed review of our management arrangements is held annually to
evaluate environment, health, safety and quality performance. The
recommendations from these reviews are a key input to our ‘Improvement Plan’, so
this process enables the continuous adaptation of our management arrangements to
ensure suitable corporate governance of the organisation throughout the operational
and post-closure periods.

The ESC Project

The development of the ESC has been managed as a stand-alone project, under our
Management System. The ESC Project has been undertaken by an ESC Project
team within the LLWR organisational structure, with the ESC Project Manager
reporting directly to the Managing Director.

The ESC Project team comprises Parent Body Organisation secondees, contractors
and our own staff. Each member of the team is suitably qualified and experienced
for their role and we have drawn on experience from our own work and from safety
cases developed in other repository programmes to develop an understanding of
good practice. The ESC and supporting assessments are based on a development
process consistent with internationally accepted methodology, as set out by the
International Atomic Energy Agency (IAEA). We have built on work done previously
and have focused our research and development activities on improving our
understanding of key uncertainties that could be resolved, examining areas where
new information has become available since the submission of the 2002 safety cases
or issues raised by the Environment Agency.

To plan the development of the ESC, we conducted a detailed review of the ESC
Project (then called the Lifetime Project) in 2008 and developed a revised schedule
with work split into four phases. Subsequently, to control the work, status reviews
were held periodically to assess progress, review new information and identify any
required changes to the schedule, which were undertaken in accordance with our
change control procedures.

Quality management arrangements are in place to ensure that all information used to
support the ESC is traceable. The data that underpin the ESC are set out in our
Level 2 and Level 3 reports.

The ESC Project has an internal stakeholder engagement plan, which includes
scheduled meetings, reporting and review activities and other interface mechanisms,
as required. Presentations to the LLWR Environment Health and Safety Committee
have been used to ensure that key internal stakeholders are aware of the ESC
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principles and assumptions and are ready to implement any required changes
following the submission of the ESC.

Peer review

The ESC approach and documents have been exposed to extensive internal reviews
and independent peer review processes, involving constructive discussions and
critical appraisal. We appointed a Peer Review Group (PRG) to provide independent
challenge of the ESC and constructive advice. The PRG consists of experts of
longstanding experience and international reputation, who are independent of the
development of the LLWR ESC. Peer review comments have been responded to
and taken account of in the development of the ESC.

A high-level review of the ESC Project was also commissioned from an international
team of peers with experience from other radioactive waste disposal facilities — the
International Peer Review Group (IPRG). The focus of this review was the overall
strategy for, and approach to, the 2011 ESC and specific important aspects.

Future management of the LLWR

Once the ESC has been approved by our Managing Director, the management
changes, processes and procedures necessary to implement the ESC will be
introduced. The 2011 ESC will become a ‘live’ safety case, which will be subject to
established and proven safety case processes, including change control. The ESC
will be implemented on site through changes to the waste acceptance criteria and
emplacement strategies, revised monitoring arrangements, and requirements on
construction projects and closure engineering. Our Management of Change process
will be used to maintain an appropriate structure for our organisation and introduce
the necessary procedures and processes.
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Appendix 1: List of Acronyms

BAT Best available techniques

CARL Citizen-stakeholders, Agencies responsible for radioactive waste
management, social science Research organizations and Licensing
and regulatory authorities

CEAR Compilation of Environment Agency Requirements, Approvals and
Specifications

CEWG Clearance and Exemption Working Group

COSR Continued Operations Safety Report

CQA Construction Quality Assurance

DAP Duly Appointed Person

EARWG Environment Agency Requirements Working Group

ECC Environmental Clearance Certificate

EH&S Environment, Health and Safety

EHS&Q Environment, Health, Safety and Quality

EMS Environmental Management System

FEPs Features, events and processes

GIS Geographical Information System

GRA Guidance on Requirements for Authorisation for Near-Surface

Disposal Facilities on Land for Solid Radioactive Wastes

GRM Generalised Repository Model

HAZOP Hazard and Operability Study

IAEA International Atomic Energy Agency

IAF Issue Assessment Form

ICEM International Conference on Environmental Remediation

and Radioactive Waste Management (ICEM 2011)

[IGCL Inter-industry Group for Contaminated Land Management and Site
Restoration Issues

IPRG International Peer Review Group

LLW Low-level waste

LLWR/ESC/R(11)10017 Page 89 of 91



The 2011 ESC Management and Dialogue

LLWR Low Level Waste Repository

LLWSG Low Level Waste Strategy Group

LTP Life Time Plan

MEHSC Management Environmental Health & Safety Committee
NDA Nuclear Decommissioning Authority

NILG Nuclear Industry Liaison Group

NISP Nuclear Industry Sector Plan

NISR Nuclear Industries Security Regulations

NuLeAF Nuclear Legacy Advisory Forum

NSG National Stakeholder Group

OCNS Office of Civil Nuclear Security

OEF Operating Experience Feedback

ONR Office for Nuclear Regulation

PEG Potentially exposed groups

PBO Parent Body Organisation

PMP Plant Modification Procedure

PRG Peer Review Group

PRISM Practical lllustration and Use of the Safety Case Concept in the
Management of Near-Surface Disposal

QA Quality Assurance

QMS Quality Management System

RPA Radiological Protection Advisor

RPS Radiological Protection Supervisor

RSM Repository Site Manual

RSP Repository Site Procedure

SEAR Significant Environmental Aspects Register

SEPA Scottish Environment Protection Agency

SLC Site Licence Company

SQEP Suitably qualified and experienced personnel
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UKNWM UK Nuclear Waste Management Ltd
WAC Waste Acceptance Criteria
WCSSG West Cumbria Sites Stakeholder Group
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