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Executive summary

This document sets out our final decision on the application NNB Generation Company
(SZC) (afterwards referred to as NNB GenCo (SZC)) Limited made for an environmental
permit. The application was made under the Environmental Permitting (England and
Wales) Regulations 2016 (EPR 2016) to carry out radioactive substances activities
associated with the operation of a new nuclear power station at the Sizewell C site, near
Leiston, in Suffolk. These activities are the discharge and disposal of radioactive wastes
from the site.

We advertised and consulted the public and other stakeholders on our proposed decision
on the application between 4 July and 25 September 2022. We also advertised the
application and consulted the public and other stakeholders on it between 6 July and 2
October 2020. We have assessed the application, considered the responses we received
from both consultations and have made a final decision to grant the application subject to
the conditions in the permit that accompanies this document.

The proposed nuclear power station has 2 pressurised water reactors based on EDF and
AREVA’s UK EPR™ design (EPR™). The total expected net electrical capacity is
3,260MW.

The site-specific application NNB Generation Company (SZC) Limited made builds on
information provided during the generic design assessment (GDA) of the UK EPR™
reactor design. In this GDA, we assessed the acceptability for use in England and Wales
of the UK EPR™ on environment protection and waste management matters. The Office
for Nuclear Regulation assessed its use in the United Kingdom on safety and security
issues. We issued a final statement of design acceptability (SoDA) in December 2012.

In 2013, we completed an assessment of an application from NNB Generation Company
Ltd, now called NNB Generation Company (HPC) Ltd, for radioactive substances activities
at the Hinkley Point C (HPC) nuclear licensed site in Somerset which is currently under
construction. NNB Generation Company (SZC) Limited is a sister company to NNB
Generation Company (HPC) Ltd. The nuclear power station at Hinkley Point C is of the
same design, and NNB Generation Company (SZC) Limited proposes to replicate, so far
as is practicable, the Hinkley Point C development at the Sizewell site.

The Sizewell site is located on the east coast of the United Kingdom, approximately 1.5km
north-east of the town of Leiston in the county of Suffolk. NNB Generation Company (SZC)
Limited proposes to construct a new nuclear power station at a location immediately north

of the existing Sizewell A and B power stations. The proposed new power station is known
as Sizewell C.
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NNB GenCo (SZC) applied for operational environmental permits many years ahead of
planned operations beginning. It is expected that any discharges or disposals of
radioactive waste would not take place from Sizewell C before the mid-2030s. However,
we consider that there are significant benefits in regulating at an early stage of site-specific
design and during the development of the operator’s organisational capabilities. We
recognise that the detailed arrangements for operations and compliance are not yet fully
developed. However, we still require suitable arrangements and resources to be in place
for each phase of the project. This will help ensure that, when operations begin, the power
station, its arrangements and resources are ready and suitable to maintain compliance
with the requirements of our permits.

Radioactive waste would be produced by activities associated either directly or indirectly
with operating, maintaining and decommissioning the nuclear reactors. When we permit
radioactive substances activities, we require operators to minimise the generation of
radioactive waste, in addition to minimising the activity and volume of radioactive waste
produced and its impact on the environment and public by applying best available
techniques (BAT).

Radioactive wastes produced by operating the nuclear reactors would include:

e gaseous radioactive waste discharged to the environment mostly via 2 main outlet
stacks, one for each reactor

e aqueous radioactive waste discharged with the cooling water into the North Sea, at
a point approximately 3.4 kilometres offshore

e solid radioactive waste produced during the treatment of gaseous and liquid waste,
and during the operation and maintenance of the power station. Low-level solid
radioactive wastes, oils and solvents would be transferred to off-site treatment and
disposal facilities, while higher activity solid waste would be stored on-site until it
decays to low-level waste (allowing it to be disposed of) or until suitable disposal
facilities become available

We are satisfied that the radiation dose rates to the public and wildlife associated with
permitted discharges from the Sizewell C site would be well below:

e the UK’s statutory radiation dose limit for members of the public of 1,000
microsieverts a year (uSv/y)

e the source (300uSv/y) and site (500uSv/y) dose limits

e below our guideline level for non-human species of 40 microgray an hour
(MGy/hour)

We have assessed the total dose to the representative person from discharges of
radioactive waste and direct radiation from the proposed Sizewell C station as 4.7uSv a
year. We have also assessed the total dose to a representative person from both past and
future discharges of radioactive waste from all 3 Sizewell stations (A, B and C sites) at the
permit limits as 28uSvly.
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1. About this document

This document sets out our final decision on NNB GenCo (SZC) Limited’s application for
an environmental permit and is accompanied by the permit. It explains how we have
considered the application and why we have included the specific conditions in the permit
we are granting. It is our record of our decision-making, to show how we have considered
relevant matters in reaching our decision.

This document includes:

a description of how we process and determine applications (chapter 2)

a summary of the application and brief details of our consultations on the
application and our proposed decision (chapter 3)

a description of our assessment (chapters 4 to 8)

a statement of our final decision (chapter 9)

a summary of consultation responses and how we considered them (Appendix 1)
a summary of how the EPR™ GDA Assessment Findings will be addressed at
Sizewell C (Appendix 2)
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2. How we process and determine
applications

The Environment Agency is responsible, under the Environmental Permitting (England and
Wales) Regulations 2016 (EPR 2016) (UK Parliament, 2016a), for regulating certain
radioactive substances activities in England, namely:

e where the operator is not a nuclear site licensee, the keeping or use of radioactive
material or the accumulation of radioactive waste

e the keeping or use of mobile radioactive apparatus

e the receipt of radioactive waste for the purposes of disposing of that waste

¢ the disposal of radioactive waste on or from premises into the air, the sea, rivers,
drains or groundwater; disposals to land; and by transfer to another site

A 'nuclear site' is one that holds, or on a reasonable time frame is one that is expected to
hold, a nuclear site licence under the Nuclear Installations Act 1965 (NIA 65). On a nuclear
licensed site, the Office for Nuclear Regulation (ONR) will regulate the keeping and use of
radioactive materials and the accumulation of radioactive wastes.

We regulate nuclear sites with the purpose of protecting members of the public and the
environment from harm by ensuring that the discharge and disposal of radioactive wastes
are minimised and the resulting radiation exposure is within statutory limits. We regulate
within a framework of legislation, government policy, strategy and guidance on the
management and disposal of radioactive waste. This framework is summarised in the
government guidance on radioactive substances requlation (UK Parliament, 2011). The
guidance sets out the government's position on how radioactive substances regulation
(RSR) should be applied and implemented and how terms should be interpreted by both
the Environment Agency and operators. This is more recently described in How we
requlate radiological and civil nuclear safety in the UK (UK Parliament 2021).

In summary, we require operators to protect people and the environment by using best
available techniques (BAT) to:

e minimise the generation of radioactive waste

¢ minimise the amount of radioactive waste that must be discharged or disposed of
into the environment

e discharge and dispose of that waste in ways that minimise the resulting radiological
impact on the public and protect the wider environment

¢ use the optimal route for the disposal of solid radioactive wastes

2.1. Our process
We follow a 2-stage process for assessing and permitting new nuclear power stations:

1. Requesting Parties may voluntarily apply to the Department for Business, Energy
and Industrial Strategy (BEIS) for ministers to request that the regulators
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(Environment Agency and ONR) carry out a generic design assessment (GDA) of
their design. If the GDA is carried out, the regulators will assess the design for its
acceptability for use.

2. A prospective operator of a reactor that wishes to carry out a radioactive
substances activity must apply for a site-specific permit.

Generic design assessment is discussed further in section 2.1.1, while the site-specific
permitting is discussed in section 2.1.2.

2.1.1. Generic design assessment

In the first phase, generic design assessment (GDA), we carry out a detailed assessment
of the features of a candidate reactor design that can affect those aspects of its
environmental performance that we regulate. If we are fully content with the environmental
aspects of the generic design, we provide a statement of design acceptability (SoDA). If
we are largely content, but there are GDA Issues (that is, significant but resolvable
outstanding matters), we issue an interim statement of design acceptability (iISoDA). In
both cases, we also identify Assessment Findings. These are matters which a future
operator will need to address at the appropriate stage of a new build project, that is, during
detailed design, procurement, construction, commissioning or early operation. Where we
have issued an iSoDA, we expect the designer to provide further information as it
implements its resolution plan. We close GDA Issues if we are satisfied that they have
been resolved. Once all GDA Issues are closed, we will consider issuing a full SoDA.

We have carried out GDA of the UK EPR™ design from Electricité de France SA and
AREVA NP SAS (‘EDF and AREVA’) and we issued a final SoDA for the UK EPR™ in
December 2012. Our decision is documented in our 2011 UK EPR™ decision document
(Environment Agency, 2011) and 2012 Supplement to the decision document
(Environment Agency, 2012a). Our Assessment Findings from GDA are discussed in the
relevant parts of chapters 4 to 8, and how they will be addressed at Sizewell C (SZC) is
addressed in Appendix 2.

2.1.2. Site-specific permitting

In the second phase, we receive applications for environmental permits for specific sites.
In determining these applications, we take full account of the work we have done during
GDA so that our efforts are focused on operator and site-specific matters. This includes
how the operator has addressed GDA Assessment Findings and any changes to the GDA
design arising from the site-specific considerations or operator required modifications.

Operators can apply to the Environment Agency for a new permit or a variation to an
existing permit at any time. We recommend that GDA is concluded prior to site-specific
permit application, but recognise that this may not always be the case. Where an
application is based on a GDA, we require a SoDA or iSoDA to be issued prior to
consulting on a proposed decision on the permit application. Where we have issued an
iISoDA, we would expect the GDA Issues to be resolved before we would grant a permit.

In the case of Sizewell C, NNB GenCo (SZC) proposes to replicate the station under
construction at Hinkley Point C so far as possible, subject to the site’s different
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characteristics and other relevant matters. Our considerations have included the work we
carried out in the GDA for the UK EPR™ and for the NNB GenCo (HPC) project in
Somerset for which we granted permit EPR/ZP3690SY in March 2013. Although the 2
projects are being run by separate legal entities, they both have a significant shareholding
by the EDF group of companies and have arrangements in place to share the design,
knowledge and experience to benefit both.

2.1.3. Our permitting process

The process we follow in assessing an application is described in the government's EPR
core guidance (UK Parliament, 2020) and in our Guidance on the regulation of radioactive
substances activities on nuclear licensed sites (Environment Agency, 2012b).

The process for permit application for nuclear sites is outlined here.

1. Pre-application - We encourage applicants to discuss applications with us before
submission.

2. Receive the application and consult on the application - The applicant makes an
application, providing the information as set out in the application form and
supporting guidance. We advertise and consult on all applications for new permits.

3. Assess the application and propose a decision for consultation - We carefully
assess the application and any responses to our consultation. We then come to a
proposed decision on whether to grant the permit and, if so, the appropriate permit
conditions.

4. Consultation on proposed decision - We may choose to carry out further
consultation on our proposed decision and draft permit depending on the nature of
the proposals and the likely degree of public interest. We do this using a document
that explains our proposed decision and a draft permit.

5. Review, approval and issue decision - Where we consult on our proposed decision,
we carefully consider all relevant information we have received during and after
consultation, together with existing information. We decide whether we should grant
a permit, and if so, what its conditions should be. We publish a document that
explains our decision.

2.2. Legal, policy and regulatory considerations

We have come to our final decision taking into account all relevant legal, policy and
regulatory matters. The legal requirements and government policy relating to the
management of the generation and disposal of radioactive waste are set out in the
Government guidance on radioactive substances requlation (UK Parliament, 2011). The
government has also issued Statutory guidance to the Environment Agency concerning
the requlation of radioactive discharges into the environment (UK Parliament, 2009). This
states that we should base our decision on the principles set out in the UK Strateqy for
radioactive discharges (UK Parliament, 2009), namely:

e regulatory justification of practices by the government
e optimisation of protection on the basis that radiation doses and risks to workers and
members of the public from a source of exposure should be kept as low as
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reasonably achievable, taking social and economic factors into account (the ALARA
principle) and within the relevant radiation dose limits

e application of limits and conditions to control discharges and to ensure that any
radiation exposure of the public is within the statutory dose limit of one millisievert
per year

e protection of non-human species and the wider environment

e sustainable development

e the use of best available techniques (BAT)

e the precautionary principle

¢ the polluter pays principle

e the preferred use of 'concentrate and contain' in the management of radioactive
waste over 'dilute and disperse'

Our Radioactive Substances Regulation RSR Objective and Principles (Environment
Agency, 2021) and RSR generic developed principles: regulatory assessment
(Environment Agency, 2021) set out a consistent and standardised framework for the
technical assessments and judgements that we make when regulating radioactive
substances.

Our assessment of the application is set out in chapters 4 to 8, in a structure that reflects
the layout and questions in the application form. Section 2.2.2 identifies the main issues
we need to consider when making decisions on permits for the disposal of radioactive
waste. It also refers to the relevant reference documents and guidance. Most of these
documents can be accessed from our nuclear requlation technical guidance page on the
GOV.UK website. In chapters 4 to 8 we explain how we have reached our final decision
against these and any other relevant considerations.

We have considered this application in the context of the government’s policy to achieve
net zero by 2050 as described in the Energy White Paper: Powering our Net Zero Future
and the aims of the British Energy Security Strateqy. The white paper’s 10-point plan
states: “Nuclear power provides a reliable source of low-carbon electricity. We are
pursuing large-scale nuclear, whilst also looking to the future of nuclear power in the UK
through further investment in Small Modular Reactors and Advanced Modular Reactors’.
The British Energy Security Strategy states an aim that by 2050, up to a quarter of the
power consumed in Great Britain is from nuclear. As nuclear power generates electricity
without the CO2 emissions associated with fossil fuels, Sizewell C is expected to
significantly contribute to the government’s policy to achieve net zero and help deliver the
British Energy Security Strategy.

2.2.1. Role of the Secretary of State

Although we will normally determine an application, the Secretary of State can require any
application to be referred to them for determination (regulation 63 of EPR 2016). As noted
in the EPR core guidance (UK Parliament, 2020), this would be an exceptional step and
likely to be taken only if the application involves issues of more than local importance, for
example, if the application:

e is of substantial regional or national significance
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e is of substantial regional or national controversy
e may involve issues of national security or of foreign governments

The core guidance also says that any decision on the need for determination by the
Secretary of State would be made solely on those grounds, with no consideration of the
substantive merits of the application itself. The Secretary of State has not requested that
this application be referred to them for determination.

In specific circumstances and within statutory timescales, appeals regarding the
determination of an application must be made to the Secretary of State. They may appoint
another person, generally the Planning Inspectorate (PINS) to determine an appeal on
their behalf. Further details regarding appeals can be found in EPR core guidance (UK
Parliament, 2020).

2.2.2. Principal considerations

The following section lists the principal considerations and associated guidance we have
taken into account in coming to our decision.

General

e Environmental Permitting (England and Wales) Regulations 2016 (UK Parliament,
2016a)

e Government guidance on radioactive substances requlation (UK Parliament, 2011)

e The regulation of radioactive substances activities on nuclear licensed sites
(Environment Agency, 2012b)

o Radioactive Substances Regulation RSR Objective and Principles (Environment
Agency, 2021a)

e RSR generic developed principles: requlatory assessment (Environment Agency,
2021b)

Justification

e Appendix of Government policy - radioactive and nuclear substances and waste
(UK Parliament, 2015a)

EURATOM article 37

e Commission recommendation 2010/635/Euratom (EU, 2010)

Operator and operator competence

e Legal operator and competence requirements web guide (Environment Agency,
2016)
e Management arrangements at nuclear sites (Environment Agency, 2010a)
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Disposal of radioactive waste

e Statutory guidance to the Environment Agency concerning the regulation of
radioactive discharges into the environment (UK Parliament, 2009a)

e RSR: Principles of optimisation (Environment Agency, 2010b)

e UK Strategy for Radioactive Discharges 2009 (UK Parliament 2009b) and UK
Strategy for Radioactive Discharges 2018 review of 2009 strategy.(UK Parliament
2018a)

e Criteria for setting limits on the discharge of radioactive waste from nuclear sites
(Environment Agency, 2012c)

Radiological monitoring

e RMTGN2 - Environmental radiological monitoring (Environment Agency and others,
2010)

Radiological assessments

e Principles for the assessment of prospective public doses (Environment Agency
and others, 2012)

Other statutory requirements

We also take into account other requirements, see chapter 8 for details of these.

2.3. Public and stakeholder engagement

We want our decisions to be well informed. Therefore, we want to be aware of and
understand people’s comments, views and any additional information that may help us
with our determination.

We advertised and consulted on this application in accordance with our Public
participation statement (Environment Agency, 2019) and the government’s published
consultation principles. In view of the nature of the application and the degree of public
interest, we also carried out a further consultation on our proposed decision and draft
permit.

Aarhus Convention

The UK is a signatory to the United Nations’ Convention on Access to Information, Public
Participation in Decision-making and Access to Justice in Environmental Matters, known
as the Aarhus Convention. The Convention sets out an individual’s rights to public
participation in decision-making and the requirements on a public body to make sure that
public participation in decision-making is carried out properly. The relevant requirements of
the Convention are given effect by the public participation duties placed on us by the EPR
2016, including informing people about applications that we consider they are likely to be
interested in or affected by, and inviting them to make representations. How we decide
who to involve is described in our Public participation statement (Environment Agency,
2019), which we are required to publish by Regulation 60 of the EPR 2016.
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Espoo Convention

The UK is a signatory to the United Nations’ Convention on Environmental Impact
Assessment in a Transboundary Context, usually known as the Espoo Convention. The
Convention requires the parties signed up to it at state level to:

e notify each other as early as possible of any transboundary impacts

e prevent, reduce and control the impact of any proposed measures

e allow the public, in areas likely to be affected, to participate in relevant
environmental impact assessment procedures

In the UK, the Department for Business, Energy and Industrial Strategy (BEIS) is the
government department responsible for making any notification, as required in the current
context by the Infrastructure Planning (Environmental Impact Assessment) Regulations
2017.
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3. The application and our consultation
on the application

NNB Generation Company (SZC) Limited (NNB GenCo (SZC)) applied for a permit to
carry out radioactive substances activities at the Sizewell site in Suffolk. These activities
are the discharge and disposal of radioactive wastes from the site.

NNB GenCo (SZC) (Company number 09284825) was incorporated in 2014. It is a wholly
owned subsidiary of NNB Holding Company (SZC) Limited, which, in turn, at the time of
permit application, was owned by EDF Energy Holdings Limited (80% share) and General
Nuclear International Limited (20% share). Following the announcement of the UK
government’s Investment Decision in November 2022, the ownership of NNB GenCo
(SZC) changed to EDF Energy Holdings Limited and the UK government. The relative
shareholdings and shareholders in NNB Holding Company (SZC) Limited may change
during the project phases (preparations, construction, and operation). EDF Energy
Holdings Limited is ultimately owned by EDF SA. NNB GenCo (SZC) is known locally, and
for some of the planning applications, as ‘EDF SZC Co'.

The application consists of the relevant RSR environmental permit application forms and a
submission of information to provide the required detailed technical information. NNB
GenCo (SZC) provided the following documents as supporting information:

e Non-Technical Summary

e Head Document This provides an overview of the application, including a
description of the Sizewell C site and NNB GenCo
(SZC)’s proposed activities

e Support Document A1 -  Environment Case
e Support Document A2 - Integrated Radioactive Waste Strategy
e Support Document B - Discharge Limits for Radioactive Waste

e Support Document C1 -  Plant Monitoring
e Support Document C2 -  Environmental Monitoring

e Support Document D1 - Human Radiological Impact Assessment
e Support Document D2 -  Non-Human Biota Radiological Impact Assessment
e Support Document E1-  Company Manual

e Support Document E2 -  Management System Manual
e Support Document E3 - RSR Compliance Matrix

e Appendix F - Site Plan
e Appendix G - Glossary and Abbreviations
e Appendix H - Cross Reference to Environment Agency Guidance and

GDA UK EPR™ Documentation

The further information provided during our assessment of the application (section 3.6
further information) also forms part of the application.
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3.1. Site location

The proposed facility would be located on the east coast of the United Kingdom
approximately 1.5km north-east of the town of Leiston in the county of Suffolk. The
proposed location of the new nuclear power station is immediately north of the 2 existing
Sizewell power stations.

The proposed site is situated within the Suffolk Coast and Heaths Area of Outstanding
Natural Beauty (AONB) and there are several international and national environmentally
designated sites close to it. These are:

e Sizewell Marshes Site of Special Scientific Interest (SSSI)

e Minsmere-Walberswick Heaths and Marshes SSSI, part of which is designated as a
Special Protection Area (SPA), Special Area of Conservation (SAC) and Ramsar
site

e Leiston-Aldeburgh SSSI

e Sandlings SPA

e Quter Thames Estuary SPA

e Southern North Sea SAC

NNB GenCo (SZC) provided a description of these sites in the Head Document and in
section 2 of Support Document D2 submitted as part of its application.

3.2. Description of proposed facility

NNB GenCo (SZC) provided a description of the proposed facility in section 2 of the Head
Document submitted as part of its application.

The proposed new nuclear power station would comprise 2 UK EPR™ units. The UK
EPR™ is a pressurised water reactor (PWR).

In a pressurised water reactor, uranium oxide fuel in the reactor core undergoes fission
which generates heat. The reactor core is cooled by water in a pressurised circuit. Heat is
transferred from the primary pressurised circuit to an isolated secondary circuit where it is
used to produce steam. The steam produced is used to drive a turbine generator to
produce electricity. Figure 3.1 provides a simplified schematic of the EPR™, this diagram
is reproduced from the Head Document in NNB GenCo (SZC)’s application.

In addition to the 2 UK EPR™ reactors, the proposed nuclear power station would have a
number of features, including:

e turbines and generators which convert the thermal energy from the reactors into
electricity

e a pumping station for the sea water used for condensing the steam once it has
passed through the turbines

o standby diesel generators for providing power in the event of loss of electricity from
the National Grid
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a radioactive waste management facility in which solid radioactive waste will be
processed and packaged

an interim storage facility for intermediate level waste in which higher activity solid
radioactive waste will be stored and monitored until it can be disposed of to a
dedicated waste management facility

a spent fuel pool where spent fuel will be cooled for a period once it has been
removed from the reactor core

an interim storage facility for spent fuel in which used spent fuel will be stored and
monitored once it is removed from the spent fuel pool. The fuel will be stored in a
dry fuel store until it can be disposed of to a dedicated waste management facility

e electricity distribution systems, offices, workshops and welfare facilities

Figure 3.1 Simplified schematic of the EPR™ reactor
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3.3. Other environmental permits

NNB GenCo (SZC) applied to the Environment Agency for 2 other environmental

High Voltage

Electrical Lines

permits

required to operate the facility. These permits are for the discharge of cooling water and
trade effluent (application reference EPR/CB3997AD/A001) and the operation of the
standby diesel generators (application reference EPR/MP3731AC/A001). We consulted on

all 3 permit applications and our proposed decisions for these at the same time.

3.4. Disposal of radioactive waste

NNB GenCo (SZC) provided a description of the production and disposal of radioactive

waste in the Head Document and Support Documents A2 and B of its application.

Radioactive waste would be produced by activities associated either directly or indirectly

with operating and maintaining the power station throughout its operational and
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decommissioning phases. These would include solid, aqueous and gaseous radioactive
wastes, some of which would be discharged to the environment.

Most gaseous radioactive waste would be discharged to the environment via 2 main
emission stacks, one for each reactor, at a height of 70m above ground level. AqQueous
radioactive waste would be discharged with the cooling water into the North Sea via 2
outfall structures approximately 3.5 kilometres offshore. Low-level solid radioactive waste
and waste oils and solvents would be transferred to off-site treatment and disposal
facilities, while higher activity solid waste would be stored on-site until suitable disposal
facilities are made available.

3.5. Consultations on the application and our proposed
decision

We advertised and consulted on NNB GenCo (SZC)’s application from 6 July to 2 October
2020 and our proposed decision from 4 July to 25 September 2022, in accordance with
our public participation statement (Environment Agency, 2019) and the government’s
published consultation principles.

We carried out an equality analysis to inform our public engagement activities. We
subsequently published our engagement plan for NNB GenCo (SZC)’s environmental
permits for Sizewell C.

Our consultations were open to everyone. We invited the public, the energy industry,
academics with an interest in nuclear power, energy or the environment, non-
governmental organisations and other organisations and public bodies to take part.

We have placed the responses to our consultations on the public register, except where
the person making the response asked us not to do so. We can provide copies of
documents available on public registers. We are currently transforming our public register
capability to be available online, but if this service is not available at the time of any
request, you can still contact us and request documents by telephone or email. We also
published responses made using our e-consultation tool online on our consultation hub.

Promoting the consultations

We asked national and local stakeholders for their views on the consultation process
before our consultations began. They provided feedback about their communities, the
channels they use to read information and their preferred methods of engagement. We
considered their responses and the extra challenges of the application consultation being
carried out during coronavirus restrictions and published our consultation plan.

We believe that the level of local and national engagement was appropriate for the

consultations. We are confident that we did all we reasonably could to consult effectively
during the period of coronavirus restrictions. We are also confident that the consultations
were accessible to, and targeted at, the people and organisations they were intended for.
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To raise awareness and encourage participation, we undertook a range of activities which
included:

emailed contacts on our stakeholder database with e-bulletins. Our database
includes national organisations and people who live near the Sizewell site such as
parish and local councils, non-governmental organisations (NGOs), environmental
groups, professional institutions, nuclear and environmental academics, the nuclear
industry and trade unions

published information and documents on GOV.UK and our e-consultation tool,
which hosted our documents and enabled an online response

provided a plain English, high-level summary. In this, we were clear about the
consultation process and the scope of the consultations

worked with NNB GenCo (SZC) to make copies of the application available on USB
memory sticks

updated local MPs through briefings

advertised the consultations in local print and online newspapers (East Anglian
Daily Times and the Ipswich Star), which could be read by people living near the
Sizewell site in Suffolk and nationally

issued press releases to trade, national and local media. This resulted in some
coverage in print and online media

posted information on social media (Twitter) to promote links to our consultation
pages

worked with third parties and advocates such as local parish, town and county
councils, NGOs and environmental groups, securing their support to raise
awareness

added information to NNB GenCo (SZC)’s newsletters which are sent to all
households in the area and an email subscriber list

provided information about the consultations to NNB GenCo (SZC) for it to use in its
communications to stakeholders and the public (such as its company newsletter)
provided information to our staff closest to the site so they would be able to answer
questions from the public in the area

To engage directly with stakeholders during the consultations, we:

organised a public question and answer session on the application consultation by
phone. We provided speakers from the Environment Agency with expert technical
knowledge. We also put in place processes to enable people to respond to the
consultation over the telephone

held 3 public events on our proposed decision in the locality of Sizewell in July
2022. These took place in Saxmundham, Aldeburgh and Leiston. We also held a
virtual stakeholder event and a meeting with Leiston Town council in September
2022. These events were attended by permitting staff from the Environment Agency
with expert technical knowledge

advertised the events widely online and sent details to our stakeholder database
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¢ highlighted the consultations to members of the BEIS Non-Governmental
Organisation (NGO) forum, which includes representatives of organisations
opposed to nuclear power

¢ informed attendees of our bi-annual nuclear regulator local engagement meetings
which we hold with stakeholders in Essex and Suffolk

e provided a postal address for those who did not want to, or couldn’t use email or the
e-consultation tool

Appendix 1 of this decision document provides further details of our consultations on the
application and our proposed decision. It also summarises the comments we received in
response to our consultations on NNB GenCo (SZC)’s application and our proposed
decision, along with how we have considered them in coming to a final decision.

3.6. Further information

Although the application was ‘duly made’ (that is, we considered it was in the correct form
and contained sufficient information for us to begin our determination), we requested some
further information on minor issues by email and telephone. We confirmed our
understanding of the information NNB GenCo (SZC) provided in a letter to them on 14
January 2021. We placed a copy of this letter on the public register and made it available
via our consultation webpages for the proposed decision.

NNB GenCo (SZC) provided an updated company manual to us in January 2022 and
February 2023. We have put both of these on the public register as well as made the
former available when we consulted on the proposed decision. NNB GenCo (SZC) also
provided an updated management system manual and compliance matrix in November
2022. We have put both of these on the public register.
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4. Our assessment - part 1: General

4.1. Introduction

In chapters 4 to 8, we set out our final decision based on our assessment of the
application and consideration of the responses to our consultations on the application and
on our proposed decision. There are several matters we need to consider before deciding
whether to grant a permit. These are addressed over several chapters, for ease of
reference, and are largely set out in the same order as in the application form.

In this chapter, we consider regulatory justification, Article 37 of the Euratom Treaty and
the demonstration of competence by the potential operator.

In chapter 5, we consider how NNB GenCo (SZC) proposes to carry out the disposal of
waste so as to reduce the radiological impact to members of the public to a level that is as
low as reasonably achievable taking social and economic factors into account, and to
protect the environment. Chapter 5 also explains how we have addressed relevant
statutory requirements and government policy and guidance in relation to how the disposal
of radioactive waste is to be carried out.

In chapter 6, we consider disposal routes and limits, receipt of waste, and monitoring of
waste disposals and the environment.

In chapter 7, we consider the radiological impact on members of the public and the
environment from the proposed discharges of radioactive waste. We also consider
whether, in permitting those discharges, we would fulfil our duties across a range of
environmental legislation.

In chapter 8, we consider several wider legal powers and duties, including that of
contributing to sustainable development.

In reaching our decision, we have addressed the relevant legislation, government policy
and guidance, our own guidance and the responses to the public consultation on the
application and on our proposed decision. Chapter 2 lists the principal documentation that
describes these requirements.

Our consideration of responses to our consultations is set out in Appendix 1. A number of
issues were raised which are outside our remit and which we have not considered in
reaching our decision. We have identified these issues in Appendix 1.

Appendix 2 provides a full list of Assessment Findings from the UK EPR™ GDA and how
they will be addressed at Sizewell C.

4.2. Justification

The Justification of Practices Involving lonising Radiation Regulations 2004 as amended,
are not part of the environmental permitting regime. Justification is a matter for
government. However, we can only grant a permit if the practice is justified.
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The practice is justified in the regulatory justification decision as “the generation of
electricity from nuclear energy using oxide fuel of low enrichment in fissile content in a light
water cooled, light water moderated thermal reactor currently known as the EPR™
designed by AREVA NP”. The justification decision considers not only the activity, but the
radioactive waste produced by the activity and the decommissioning required at the end of
operational life. This decision can be found at Reqgulatory Justification decision on nuclear
reactor: EPR (DECC, October 2010). There is also an associated Statutory Instrument (UK
Parliament, 2010b).

4.3. Euratom Treaty, Article 37

The UK left the European Union (EU) on 31 January 2020. Until 31 December 2020 there
was a transition period during which time the UK continued to follow EU rules and
regulations, including the requirements of the Euratom Treaty.

Under Article 37 of the Euratom Treaty, a member state must provide information to the
European Commission relating to any plan for the disposal of radioactive waste. A
submission is required, among other things, for a new nuclear facility or for a change to an
existing nuclear facility that results in less restrictive authorised disposal limits. The
information provided to the Commission has to be sufficient to determine whether these
plans could lead to the radioactive contamination of the water, soil or airspace of another
member state.

The Commission provides its opinion within 6 months, after consulting the appropriate
group of experts. Until the member state receives a positive opinion, its regulatory body
cannot grant an environmental permit to allow the applicant to proceed with new plans to
dispose of radioactive waste.

An Article 37 submission was required for this permit application as it was made during the
transition period of EU exit (see above). The submission was made on 17 August 2020
and an EU Commission opinion was subsequently provided on 3 June 2021 that the
application was not liable to result in contamination of the water, soil or airspace of another
member state that would be significant from the point of view of health (2021/C 221/01
(EU, 2021)).

4.4. Operator competence

Under EPR 2016, we can only grant a permit if the applicant will be the 'operator’, that is,
the applicant will have effective control over the operation of the facility. The Legal
operator and competence requirements web guide (Environment Agency, 2016) describes
what that means in more detail. Also, we must not grant a permit if we consider that the
operator will not, or cannot, operate the facility in compliance with the permit.

We are satisfied that NNB GenCo (SZC) is the legal body that will have control over the
operation of the facility when it carries out the permitted activities.

NNB GenCo (SZC) is a new organisation and applied for this permit during the design
phase, many years ahead of operations beginning. Construction of the proposed new
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nuclear power station at the Sizewell site has not yet commenced. Subject to necessary
permissions, financing and successful construction and commissioning, it is unlikely that
radioactive substances activities involving the discharge and disposal of radioactive waste
will begin at Sizewell C until the mid-2030s. However, we consider that there are
significant benefits in regulating at an early stage of site-specific design and during the
development of a potential operator’s arrangements.

Successful applications early in the project allow for the development of the power station
to be brought under formal regulatory control. It allows us to specify in the permit some
pre-operational conditions where necessary and requirements for further information,
known as information or improvement requirements. In this way, environmental matters
can be considered before the detailed design is finalised and throughout procurement,
construction and commissioning.

We recognise that there are a number of areas where NNB GenCo (SZC), its
arrangements, and the detailed design of the facilities will be developed further. We
always require that arrangements and resources are in place appropriate to each phase of
a project. This helps ensure that, when permitted operations begin, the power station, its
arrangements and resources are ready and suitable to maintain compliance with our
permit requirements. NNB GenCo (SZC) proposed a plan to deal with these matters in
section 8.2 of the Head Document.

NNB GenCo (SZC) provided details of its management arrangements in section 7 of the
Head Document as well as in the company manual, management system manual and
RSR compliance matrix (in Appendix E) submitted as part of the permit application. We
have assessed NNB GenCo (SZC)’s competence against the legal operator and
competence requirements web guide and our guidance on Management arrangements at
nuclear sites (Environment Agency, 2010a). This includes these areas where an operator
should have arrangements in place:

e organisational structure - a suitable organisational structure for its current
activities and a plan to develop an organisational structure that reflects future
anticipated requirements

¢ governance and environmental leadership - arrangements to demonstrate that
clear environmental leadership, direction and control is established through the
organisation

¢ management system implementation - arrangements to demonstrate evidence of
management system implementation that is adequate for the current stage of the
project and how it will develop to meet future needs

e environmental capability - sufficient trained and competent persons and
resources to support its current environmental management activities and be
capable of developing this resource to meet changes to environmental activities
carried out at the proposed site

e change control and living management arrangements - arrangements to be
able to demonstrate how the impact of organisational and other changes is
assessed in terms of environmental impact and permit compliance
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Our assessment is discussed in more detail in sections 4.4.1 to 4.4.8, but our overall
conclusion for the current stage of NNB GenCo (SZC)’s development, is that it will be able
to operate in accordance with the permit.

NNB GenCo (SZC) included a commitment regarding organisational capability and
arrangements development as part of the plan outlined in section 8 of its application’s
Head Document. We have included an information/improvement requirement, IC 1, in the
permit that requires NNB GenCo (SZC) to provide an annual progress report on
organisational development.

4.4.1. Organisational structure

We have assessed NNB GenCo (SZC)'s organisational structure for its capability in terms
of resources and competence to understand the environmental hazards of its activities and
promote successful environmental management of waste, both radioactive and non-
radioactive, throughout all phases of the project.

NNB GenCo (SZC)’s current structure is outlined in its company manual. NNB GenCo
(SZC) also provides further details of its company structure in its Nuclear Baseline
document (and subsequent revisions) included in its nuclear site licence application made
to the Office for Nuclear Regulation in June 2020. We are satisfied that it reflects the work
being carried out, has been informed by our guidance, and shows clear lines of control
and allocation of responsibilities.

We are satisfied that relationships and interfaces between NNB GenCo (SZC) and EDF
Energy Holdings Limited, the UK government and other organisations (for example, NNB
GenCo (HPC) and companies and divisions from the EDF Group) are clearly defined. We
are also satisfied that there is governance in place to ensure that NNB GenCo (SZC) has
the appropriate level of autonomy, while also recognising its links to other organisations
such as NNB GenCo (HPC), EDF and the EDF SA group of companies. This includes the
arrangements that NNB GenCo (SZC) has such that it can demonstrate sufficient
knowledge of the proposed plant, and that it is able to ensure that BAT is incorporated
within the design and operational techniques.

We have noted changes to NNB GenCo (SZC)’s ownership and organisational structure in
response to business needs during our determination of the application. These have been
outlined within updates of the NNB GenCo (SZC) company manual that it provided to us in
January 2022 and in February 2023 as outlined in chapter 3.

The Nuclear Energy (Financing) Act (UK Parliament, 2022) received Royal Assent on 31
March 2022. The Act makes provision for the implementation of a Regulated Asset Base
(RAB) model for nuclear generation projects. In November 2022, the Secretary of State for
BEIS issued a Notice of Designation for the Sizewell C project under the Nuclear Energy
(Financing) Act 2022. There may be implications for NNB GenCo (SZC)’s future
organisational and governance structures. We will work with the Office for Nuclear
Regulation on the implications of any planned changes in these areas to ensure they meet
regulatory requirements and expectations.

24 of 189


https://www.legislation.gov.uk/ukpga/2022/15/contents/enacted
https://www.gov.uk/government/publications/designation-of-nnb-generation-company-szc-limited

NNB GenCo (SZC) has set up committees such as the Sizewell C Organisational
Capability Committee to ensure its senior management is monitoring the effectiveness of
its organisational structure and to utilise learning from the Hinkley Point C project. It also
has a Nuclear Safety Committee (as required by Licence Condition 13 of a nuclear site
licence) to advise and challenge on all matters across NNB GenCo (SZC) that may affect
nuclear safety or radiological matters on or off the nuclear licensed site. As set out in the
update to the company manual in February 2023, NNB GenCo (SZC) plans to set up a
Safety, Health, Environment, Social and Sustainability Committee shortly after the
government’s Investment Decision was made in November 2022. The committee’s remit
will be to examine the safety, health, environmental, social and sustainability performance
of the project. Once this committee is constituted, we will monitor its effectiveness as part
of our regulation of the permit.

NNB GenCo (SZC) has identified nuclear and environmental organisational baselines,
identifying those posts within the organisation that can impact nuclear safety and
environmental management respectively. These posts are assigned role training profiles,
setting out competency requirements for the individual posts. Post holders are assessed
against the role training profiles to confirm they have the required skills and knowledge to
undertake their roles. The baselines are subject to a formal ongoing process to identify
further posts, skills and training requirements as the company develops.

In its application, NNB GenCo (SZC) provided clear evidence within the definitions of the
posts of how technical and governance responsibilities are assigned and flow through the
organisation. We consider this to be sufficient at this time, but we will monitor and assess
this as the organisation develops.

NNB GenCo (SZC) sets out in the Head Document of its submission and in the Nuclear
Baseline document, how the organisation will develop in the future, the timescales for the
different phases of the construction, and how the organisation would be developed to meet
these requirements. We have reviewed the proposals and consider that NNB GenCo
(SZC) can develop the necessary capabilities at a site level as the project progresses.

In section 7 of the application’s Head Document, NNB GenCo (SZC) sets out how it plans
to develop its approach to managing incidents with the potential to affect people or the
environment. With regards to investigating incidents, it has replicated similar arrangements
to those currently in place at Hinkley Point C. NNB GenCo (SZC) will develop these
arrangements further as the project progresses, and we are engaging with the company
along with ONR who will regulate this aspect through licence condition 7 of a nuclear site
licence.

4.4.2. Governance and environmental leadership

We have assessed how the management arrangements are helping drive the
development of an environmental protection culture, and how senior management is
providing effective leadership so that environmental values and behaviours are developed
within the organisation.

25 of 189



NNB GenCo (SZC) has an environment policy statement signed by the Managing Director.
It identifies that the Head of Environment, Decommissioning and Radiation Safety is
responsible for the maintenance and implementation of the policy. NNB GenCo (SZC)’s
environment policy statement states that the policy is implemented through line
management.

The NNB GenCo (SZC) Board has responsibility for safety and environmental
management and is ultimately accountable for all safety, environmental and security
related decisions. NNB GenCo (SZC)’s company manual also sets out the individual
Board members’ environmental responsibilities. NNB GenCo (SZC) has a Nuclear Safety
Committee (NSC) which performs an important governance role on significant nuclear and
radiological issues and decisions. Furthermore, an Independent Nuclear Assurance team
provides independent challenge to the organisation on safety and environmental matters
and reports to the Board through the Safety, Security and Assurance Director. The
planned Safety, Health, Environment, Social and Sustainability Committee will also play an
important role in environmental governance in future as described in section 4.4.1. We are
satisfied that these arrangements will provide an adequate level of direction and
accountability on environmental matters.

NNB GenCo (SZC) also provided details on supporting committees and their terms of
reference. We are confident that these committees should be able to inform the NNB
GenCo (SZC) Board and challenge where appropriate.

NNB GenCo (SZC) maintains a nuclear baseline document to support its nuclear site
licence application. This identifies where directors and other members of the organisation
have key roles in respect to nuclear safety, including radioactive substances permit
compliance. In addition, the nuclear baseline also identifies where certain posts are
required as an in-house capability that has knowledge and understanding of the products
and services to be supplied/procured. These posts fulfil the ‘Intelligent Customer’ roles
with respect to nuclear safety and radioactive substances permit compliance.

NNB GenCo (SZC) is developing a comprehensive training programme to ensure that
directors understand their environmental responsibilities, are competent to fulfil them, and
that there is a programme of continual improvement. Training and competency
assessments for other posts will be tailored to the defined roles that they will undertake.
These training requirements are to be replicated from or developed in conjunction with
NNB GenCo (HPC) Ltd.

4.4.3. Management system implementation

We recognise that the management arrangements being developed can only be
implemented for the current work being carried out. At the time of application, this relates
to site-specific design, site investigations, development of the operational organisation and
procurement.

NNB GenCo (SZC) provided information in section 7 of the Head Document, in its
management system manual and its RSR compliance matrix on the strategy and
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development of the management arrangements for permit compliance at each stage of the
construction, commissioning and operation of the plant.

NNB GenCo (SZC)'s management system manual describes how the management
processes for NNB GenCo (SZC) are to be implemented. It includes an image (diagram 5
in the document) showing the hierarchy of documents it intends to produce as part of an
integrated management system.

The RSR compliance matrix outlines the compliance approach and describes the
expected arrangements to be in place to comply with permit requirements (for example,
BAT, monitoring and sampling, keeping records) for different phases of the station’s
development (prior to the construction phase, during the construction phase and the active
commissioning phase).

We have examined the proposed approach and are satisfied that the important activities
have been identified, and that regulatory commitments can be met. We are also satisfied
that there will be adequate identification of systems and equipment relevant to the permit,
and that there is adequate configuration control of those systems to ensure design
development incorporates assessment of BAT.

NNB GenCo (SZC)’'s application outlines its plans to replicate, wherever possible,
management arrangements from Hinkley Point C. We are working closely with ONR in
scrutinising NNB GenCo (SZC)'s development of its management arrangements and are
content that they are adequate for the current stage of activities regarding radioactive
substances activity permit compliance. Through these interactions with NNB GenCo (SZC)
and ONR, we have seen evidence of the progress of the review and adoption of these
procedures via a tracking system and evidence of implementation. Updates on progress
are regularly provided to us via the regular engagements that we and ONR are having with
the company.

NNB GenCo (SZC)’'s commitment to develop the management arrangements for future
phases of the project are outlined in section 7 and in the plan in section 8 of the
application’s Head Document. We are satisfied that delivery of this plan is likely to produce
adequate written arrangements, where they are not essential at this phase of the project.
As part of our regulatory activities, we will carry out assessments of these arrangements to
determine their adequacy.

NNB GenCo (SZC), with assistance from EDF’s Nuclear Skills Academy, is currently
implementing systems and arrangements to identify training and competence
requirements for suitably qualified and experienced persons (SQEP). These arrangements
are also to be applied to NNB GenCo (HPC)’s Hinkley Point C site and the EDF Energy
Nuclear Generation sites, so that all 3 operators have a consistent approach. This is
expected to provide benefits if staff transfer between the 3 operators.

As part of our determination, we have considered the adequacy of the developing NNB
GenCo (SZC) arrangements to draw on support from its sister companies. These include
NNB GenCo (HPC) Ltd, EDF Energy Nuclear Generation Ltd and the Nuclear Services
Company described in NNB GenCo (SZC)'s company manual. These arrangements are

27 of 189



currently being developed and we are continuing to engage with NNB GenCo (SZC) on
these matters to ensure the organisation has access to the necessary resources and
operational experience from Hinkley Point C and the EDF Energy operational nuclear
power stations.

We have placed a requirement in the permit for NNB GenCo (SZC) to provide an annual
progress report on the organisational development relevant to permit compliance. This
requirement is referenced as IC 1 in the permit. We will use this report and our inspections
to monitor progress against commitment 2 of NNB GenCo (SZC)’s forward action plan
(found in section 8 of the application’s Head Document).

4.4.4. Environmental capability

As set out in our RSR generic developed principles: requlatory assessment (Environment
Agency 2021b) and specific permit requirements, we expect NNB GenCo (SZC) to have
sufficient trained and competent persons and resources, to secure and maintain protection
of people and the environment, to support its current environmental management activities
and be capable of developing this resource to meet changes to environmental activities
carried out at the proposed Sizewell C site.

We have reviewed the developments NNB GenCo (SZC) made of its arrangements for
core environmental competencies and how it will maintain the ability to put these
environmental skills and knowledge into practice to the high standard we expect. We
believe these to be adequate for this stage of the project.

NNB GenCo (SZC) has developed 2 baseline documents. A baseline reflects the minimum
staffing, skills, competencies and capabilities required at any given stage of a project. NNB
GenCo (SZC) has opted to develop a Nuclear Baseline to demonstrate nuclear and
radiological safety, including radiation protection, radiological environmental protection,
security and quality (insofar as it supports the delivery of these). The Nuclear Baseline is
designed to meet ONR requirements and those of the EPR-RSR permit.

NNB GenCo (SZC) has also developed a wider Environmental Baseline that addresses
the needs of the EPR-RSR permit and other EPR permits for water discharges,
combustion and other environmental aspects. The baseline document identifies important
current and future posts with environmental responsibilities against the various defined
environmental roles that these posts will carry out. It identifies the necessary role types
and numbers of staff that NNB GenCo (SZC) predicts it will need for both the current and
future stages of the project. Roles that are essential for RSR permit compliance are also
recorded on the Nuclear Baseline. NNB GenCo (SZC) has introduced management of
change governance arrangements that link changes to the Nuclear and Environmental
Baselines or their arrangements, to the RSR permit’s requirement to notify us in advance
of changes if these might, or might be seen to have, a potential impact on how compliance
with the conditions of the permit is achieved. We are satisfied that the arrangements for
creating and managing the baseline documents are adequate.

We have considered, as part of the determination process and our assessment of the NNB
GenCo (SZC) Corporate Radioactive Waste Adviser application (see section 4.4.5), the
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processes it is using to identify specialist environmental roles and the training and
development plans proposed to support their development.

NNB GenCo (SZC) is developing a training system that identifies the environmental

knowledge and responsibilities of both NNB GenCo (SZC) staff and its contractors. This is
based on the arrangements used at Hinkley Point C. We and ONR are currently engaging
with NNB GenCo (SZC) on how the training system is being implemented in the company.

NNB GenCo (SZC) resource requirements are set out in a Sizewell C specific Resourcing
Strategy. This sets out NNB GenCo (SZC)’s approach to understanding and developing
the workforce required to carry out the range of project activities and responsibilities for
Sizewell C, including future operations.

Following our review of these arrangements and documentation, we consider the level and
capability of the resources within NNB GenCo (SZC) to be appropriate for this stage of its
activities. We also consider that it has adequate arrangements and plans to ensure it has
the appropriate capability for the next stage of the project.

We will require regular updates and monitor progress of NNB GenCo (SZC)’s
environmental capability as the project progresses.

4.4.5. Environmental capability - Radioactive Waste Advisers

In EPR 2016 there is a requirement that the Environment Agency ensures that permit
holders are required to seek advice from Radioactive Waste Advisers (RWA) regarding the
arrangements for the disposal of radioactive waste. The use of suitable RWAs is to ensure
that appropriate measures are in place to achieve and maintain an optimum level of
protection of members of the public from a permit holder’s disposals.

This requirement for permit holders to seek advice from RWAs is a condition (1.1.5) of the
permit:

"The operator shall:

(a) manage and operate the activities in consultation with one or more suitable
Radioactive Waste Advisers for the purpose of advising the operator as to
compliance with this permit

(b) appoint the Radioactive Waste Adviser(s) in writing, including the scope of advice
they are required to give”

The Radioactive Waste Adviser scheme was developed jointly by the Scottish
Environment Protection Agency (SEPA), the Environment Agency, Natural Resources
Wales and the Northern Ireland Environment Agency. Details of how the RWA scheme is
implemented can be found in the environment agencies’ Statement on radioactive waste
advisers (Environment Agency and others, 2018b), which was revised in October 2018.
This provides detailed guidance on how permit holders may comply with the RWA
requirement, including the use of a Corporate Radioactive Waste Adviser body (CRWA).
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NNB GenCo (SZC) made an application for recognition of its CRWA arrangements in
January 2021. The application was assessed and the arrangements were subsequently
approved by the Radioactive Waste Adviser Board in March 2021. Although that process
is independent of this application, it provides supporting evidence of the adequacy of
arrangements and resource available to NNB GenCo (SZC) in this area.

4.4.6. Change control and management arrangements

We recognise that NNB GenCo (SZC) is a developing organisation. By granting the permit
at an early stage in its development we will maintain a proportionate degree of regulation
at each stage of the project. This will ensure that management arrangements are
developed that will support good environmental outcomes when the plant is in operation.

NNB GenCo (SZC) has provided information on how the change process for
organisational and design changes are embedded into its management system, so that
there is oversight and governance of any proposed changes at a level appropriate to the
environmental risk.

We consider it important that the developing management arrangements are subject to a
change control system that is rigorous and provides an organisation that can meet the
relevant requirements of the permit at all stages of the project. Arrangements for reviewing
and changing the management system documentation have been developed. NNB GenCo
(SZC) procedures have a maximum period of 3 years between reviews, and this is
monitored by the appropriate governance group.

NNB GenCo (SZC) has several working groups which are overseeing different aspects of
the management arrangements being put in place. This includes a Permitting and
Licensing Oversight Group and an Integrated Management System Review Panel. NNB
GenCo (SZC) staff also observe the meetings of the NNB GenCo (HPC) Management
System Governance Group, this helps facilitate sharing of operational experience from
Hinkley Point C to Sizewell C. We are continuing to engage with NNB GenCo (SZC) in this
area to ensure that our expectations are met.

NNB GenCo (SZC) is seeking to replicate the EPR™ reactor design and plant
configuration that is under construction at its sister company’s site at Hinkley Point C. NNB
GenCo (SZC) provided information in section 7 of the Head Document on how it intends to
control design changes for their potential impact on environmental performance. Some
changes will be required to the Hinkley Point C configuration and systems for use at
Sizewell C to account for the local environmental conditions. As part of our engagement
with NNB GenCo (SZC), we have reviewed evidence that these types of
design/configuration changes are being appropriately assessed, managed and
considered.

Based on our review of modifications carried out to date, we are satisfied that the
proposed arrangements are adequate for this stage of the project. We are also satisfied
that NNB GenCo (SZC)’s system provides us with adequate notice of any significant
changes and, as the project progresses, would maintain adequate records of changes for
us to review.
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4.4.7. Readiness reviews

NNB GenCo (SZC) carries out a ‘readiness review’ as part of its arrangements prior to
moving to the next defined phase of the project. These ‘readiness reviews’ are carried out
to reassure NNB GenCo (SZC) that its management arrangements are sufficient to meet
its requirements for the next stage of the project. NNB GenCo (SZC) carried out a series of
‘readiness reviews’ in 2021 and 2022. As part of our determination of the application, we
assessed these ‘readiness reviews’ to determine the adequacy of NNB GenCo (SZC)’s
arrangements.

We also carried out our own inspections of the readiness of NNB GenCo (SZC)’s
arrangements in 2021 and 2022. These inspections, carried out mostly in conjunction with
ONR, examined a wide range of areas such as design modifications, training and
competence, organisational development, organisational learning, management system
arrangements, independent assurance and advice, project culture, supply chain
management arrangements, effective specification management and corporate
governance. The outcome of our assessment of the readiness reviews, the findings from
our own inspections, along with the responses to the consultations and any other relevant
matters have been considered as part of our final decision-making.

4.4.8. Conclusion

We have assessed NNB GenCo (SZC)’s organisational structure, governance and
leadership, management system implementation, environmental capability, and change
control arrangements and find them to be adequate for the current stage of the project. As
the project progresses, we will continue to engage NNB GenCo (SZC) in these areas as
part of our routine regulatory activities.
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5. Our assessment — part 2: The use of
the best available techniques for the
management and disposal of radioactive
waste

Under EPR 2016 (Schedule 23), we have a duty to ensure that all exposures to ionising

radiation of any member of the public and of the population as a whole resulting from the
disposal of radioactive waste are kept as low as reasonably achievable (ALARA), taking

into account economic and social factors.

We do this by requiring the operator to use best available techniques (BAT) in the
operation of the facility to:

e prevent and minimise (in terms of radioactivity) the creation of radioactive waste

e minimise (in terms of radioactivity) discharges of gaseous and aqueous radioactive
waste

e dispose of radioactive waste at time, in a form, and in a manner that minimises the
radiological impact on the environment and the public

e minimise (in terms of mass and volume) solid and non-aqueous liquid radioactive
waste

‘Operation’ covers the full lifecycle of a facility, including its design, build, commissioning,
operation, maintenance, decommissioning and waste disposal.

We require the operator to dispose of solid and non-aqueous liquid wastes by optimised
routes (taking account of the waste hierarchy and the proximity principle).

The best available techniques are required for minimising waste creation (for example, by
avoiding activation or contamination of materials, and taking opportunities to reuse or
recycle materials that might otherwise be disposed of as waste); abating discharges; and
monitoring of plant, discharges and the environment. It takes account of several factors,
including the availability and cost of relevant measures, operator doses and the benefits of
reduced discharges and disposals.

What constitutes BAT in any given circumstances is subject to technological development,
effectiveness of the technique, feasibility of modification, legal and policy changes. We
recognise that BAT will depend on the balance of a number of factors at any given time or
stage in a facility’s life and it may change over time. We require operators to keep these
factors under review and to be able to justify the application of BAT at any time.

We require operators to ensure that their discharges are minimised and below the
permitted limits that we set so as to properly protect people and the environment. This also
ensures that radiation dose limits and guideline exposure levels for wildlife are not
exceeded. We require operators to ensure that the radiation exposure of people from
discharges is as low as reasonably achievable (ALARA), taking social and economic
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factors into account (optimisation) by applying BAT. This requires balancing the relevant
factors (detriments, costs and benefits) to arrive at an optimised solution.

For any wastes created for which there is no currently available disposal route, that is
intermediate level waste (ILW) and high-level waste (HLW), NNB GenCo (SZC) must also
demonstrate:

e their suitability for eventual disposal
e how they will be managed, in the interim, so as not to adversely affect their
suitability for ultimate disposal

We have taken full account of the work we have done during GDA, so that our assessment
is focused on operator and site-specific matters, including how NNB GenCo (SZC) has
made progress addressing Assessment Findings arising from our GDA of the UK EPR™.

We have also taken into account design developments and implementation plans that
have occurred at the Hinkley Point C EPR™ project since the GDA process was
completed, as the Hinkley Point C EPR™ design is the reference design for Sizewell C.

5.1. How NNB GenCo (SZC) has identified BAT

We expect operators to identify BAT by a method that is timely, transparent, inclusive,
based on good quality data and properly documented. The method should demonstrate
that a new plant uses BAT and that it can be applied to continually review BAT throughout
the lifetime of the plant to identify whether upgrades or modifications may be required
based on operational experience or the availability of newly developed techniques.

We assessed BAT for the UK EPR™ in our GDA and, in December 2012, we issued a
statement of design acceptability (SoDA). Our decision is documented in our 2011 UK
EPR™ decision document and 2012 Supplement to the decision document. We confirm
that it is valid for NNB GenCo (SZC) to use the outcome of GDA to support its
demonstration of BAT for the Sizewell C EPR™ reactors.

NNB GenCo (SZC) described its approach to identifying BAT in the Environment Case'
(Support Document A1) submitted as part of the permit application, specifically in chapters
2 and 3. NNB GenCo (SZC) uses a structured approach which uses claims, arguments
and evidence (CAE) to demonstrate the application of BAT in the Environment Case.

T An Environment Case, often referred to as a BAT case, is a document produced by the operator and
submitted to the Environment Agency as part of the permit application. The Environment Case will describe
how a BAT assessment process has been applied to the design and how it has been optimised to protect
the environment; the Environment Case will include evidence to support the arguments made.
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We have assessed the information provided in the Environment Case. We consider that
NNB GenCo (SZC) has an appropriate method to identify and review BAT throughout the
lifetime of the plant. We are satisfied that it meets our expectations of a suitable
methodology for identifying BAT as described in Radioactive Substances Management
Developed Principle 4 (RSMDP4) of our Radioactive substances management: generic
developed principles.

A summary of the approach NNB GenCo (SZC) used to identify BAT is as follows.

NNB GenCo (SZC)’s Environment Case summarises the main requirements for
demonstrating BAT, clearly identifying the requirements of the Environment Agency’s
guidance RSR Principles of Optimisation. The document states that BAT would be applied
throughout the lifecycle of the power station, from design through operations,
decommissioning and site restoration as we would expect.

An important part of the Sizewell C Environment Case is its intention to use a ‘replication
strategy’ which is presented in section 1.3 of the Environment Case, and a BAT
justification for this approach is made in section 2.3. The Environment Case states that the
replication strategy is to replicate the design of Hinkley Point C at Sizewell C as far as
practicable. The BAT justification for the Sizewell C design is therefore based on the
arguments made for Hinkley Point C, where site-specific impacts and design changes from
the Hinkley Point C design have been incorporated. These have been assessed to ensure
the BAT justification remains valid.

Section 3.3 of the Sizewell C Environment Case identifies some of the site-specific
differences that need considering at Sizewell C. These include the height of discharge
stacks, cooling water outfall tunnels and the location of waste storage facilities for spent
fuel and intermediate level waste (ILW). These site-specific differences are addressed in
information provided in the Environment Case sections 6.4.5, 6.4.3 and 6.2.6 respectively.

We have assessed the arguments NNB GenCo (SZC) made to apply the replication
strategy and will continue to monitor its application. We accept that there are potentially
significant benefits in replicating an established design at another site, provided that NNB
GenCo (SZC) continues to demonstrate that:

e the benefits of replication contribute to BAT

e any advances in technology have been considered and reasons for or against
adopting them are explained

e compliance with any changes in environmental legislation have occurred since the
original design

e the impact of design changes are considered and assessed

o Sizewell site-specific requirements are considered and assessed

The replication strategy provides significant benefits to the Sizewell C project by taking the
design and lessons learned from Hinkley Point C and applying them to Sizewell C. This is
potentially a more efficient way of building Sizewell C and allows the BAT arguments
developed at Hinkley Point C to be applied at Sizewell C.
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We expect NNB GenCo (SZC) to learn from the Hinkley Point C project and from the wider
industry in line with our Management and Leadership Developed Principle 5 (MLDP5)
regarding learning from experience in our Radioactive substances management: generic
developed principles. In section 2.4 of the Environment Case, NNB GenCo (SZC) provides
information on how this is achieved by sharing learning and operational data between
EDF’s UK based reactor fleet, including the Sizewell B PWR, and EDF’s PWR Fleet in
France. Further examples of learning provided include membership of the Electric Power
Research Institute (EPRI).

NNB GenCo (SZC) presented its BAT arguments in the Environment Case following a
claims, arguments, evidence (CAE) structure, where:

e claim is a statement of what is being sought in terms of environmental outcome or
optimisation

e argument is an element which contributes to achieving a claim

e evidence is information demonstrating the validity of arguments and claims

The CAE methodology is used widely in safety case demonstration and recognised by
regulators as a valid systematic approach. It is the same approach NNB GenCo (HPC)
used at Hinkley Point C to demonstrate BAT. We accept this approach as it provides a
clear and logical link between our permit conditions for the application of BAT.

The 5 claims NNB GenCo (SZC) made in the Environment Case are:

e claim 1: NNB GenCo (SZC) shall eliminate or reduce the generation of radioactive
waste

e claim 2: NNB GenCo (SZC) shall minimise the amount of radioactivity discharged
or disposed of to the environment

e claim 3: NNB GenCo (SZC) shall minimise the volume of waste disposed to other
premises

e claim 4: NNB GenCo (SZC) shall minimise the impacts on the environment and
members of the public from radioactive waste that is discharged or disposed of to
the environment

e claim 5: NNB GenCo (SZC) shall undertake appropriate monitoring to check
compliance with the conditions of the RSR permit

The claims identified are consistent with the requirements of the RSR permit and our
associated guidance, including How to comply with your RSR permit, with each claim
underpinned with arguments and supporting evidence, presented in the Environment
Case.

In section 3.2 of the Environment Case, NNB GenCo (SZC) explains that the Sizewell C
BAT arguments are an evolution of the Environment Case presented for Hinkley Point C
since the baseline design of Sizewell C (described as Reference Configuration — ‘SZC RC
0’) is based on the latest Hinkley Point C design (Reference Configuration 2 — ‘HPC RC2’).
NNB GenCo (SZC) identified 5 important steps in developing the BAT arguments for the
Sizewell C Environment Case. These were:

35 of 189


https://www.gov.uk/government/publications/rsr-generic-developed-principles-regulatory-assessment/management-and-leadership-for-the-environment-generic-developed-principles
https://www.gov.uk/government/publications/rsr-permits-for-nuclear-licensed-sites-how-to-comply/rsr-permits-for-nuclear-licensed-sites-how-to-comply

1. Develop. Explore the techniques available and determine the contribution that they
will make to optimising environmental performance. This is expected to draw
heavily on the evolutionary nature of the UK EPR™ design and associated
operational experience from the EDF fleet of nuclear reactors.

2. Specify. Apply decision-making processes to select the technique(s) and specify

accordingly.

Implement. Carry out activities to implement specified techniques.

4. Verify. A check is carried out to verify that the chosen technique has been
implemented in accordance with the specification.

5. Review. The performance of the chosen technique is reviewed to ascertain the
degree to which it meets expectations. This, in turn, is fed back into organisational
learning and management.

w

NNB GenCo (SZC) will apply the replication strategy and reproduce the Hinkley Point C
design at Sizewell C as far as possible. However, as part of ongoing regulation, we will
require NNB GenCo (SZC) to provide evidence that the BAT arguments remain up to date
in line with changing technology and policy.

NNB GenCo (SZC) identified that Steps 3 and 4 of the development of the BAT arguments
will take place during the construction and commissioning phases. During this period, we
will require evidence that the BAT requirements in the Environment Case have been met
in our inspection activities and review of responses required to permit information/
improvement conditions.

NNB GenCo (SZC) provided information in the Sizewell C Environment Case on the
assessment and identification of environmental protection functions and the structures,
systems and components that provide them. During the GDA process for the UK EPR™
we identified the following Assessment Finding (UKEPR-AF21):

“Future operators shall provide evidence during the detailed design phase that the
methodology (developed in response to GDA Issue GI-UKEPR-CC-01) used for
categorising safety function and classifying structures, systems and components (SSCs)
has been applied to relevant SSCs that deliver an environmental protection function.”

We consider that the approach described in the Sizewell C Environment Case replicates
the approach taken at Hinkley Point C in the creation and maintenance of an
Environmental Protection Function Register, and that this satisfies the requirement of
UKEPR-AF21. We are aware through our interactions with NNB GenCo (SZC) that work is
underway by NNB GenCo (SZC) to assess the Hinkley Point C Environmental Protection
Function Register and to identify where additional information is required, to ensure it is
suitable for Sizewell C to adopt. The development of the Environmental Protection
Function Register at Sizewell C would be an important focus of our future regulation of the
site.
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5.2. BAT to prevent or minimise the creation of radioactive
waste

The generation of electricity using the heat produced by nuclear fission of uranium in a
nuclear reactor gives rise to radioactive wastes containing fission products. We assessed
the NNB GenCo (SZC) approach to the containment of these wastes, and the minimisation
of the generation of other radioactive wastes, including actinides and those created as a
result of neutron activation.

We assessed this topic as part of our GDA assessment of the UK EPR™ (see chapter 8 of
our UK EPR™ decision document). We have confirmed that NNB GenCo (SZC) intends to
use the same techniques presented in GDA and, therefore, we repeat our conclusions
from GDA. We produced Assessment Findings in GDA and where these have not been
closed out, we have included improvement conditions in the permit.

NNB GenCo (SZC) set out its case for this topic in sub-chapter 6.1 section 2 of the
Environment Case as "Claim 1: SZC Co. Shall Eliminate or Reduce the Generation of
Radioactive Waste”. It submitted information under 8 arguments that address:

fuel design

fuel efficiency

failed fuel

specification of materials

primary coolant chemistry

start-up and shutdown

secondary neutron sources

development of management procedures/operational controls

©ONOOR WM~

A summary of the submission NNB GenCo (SZC) made is as follows.

In section 6.1 of the Environment Case, NNB GenCo (SZC) provided information on the 4
principles it used to guide the minimisation of radioactive waste in the design of the
reactor, which are described as:

¢ specification of materials of construction for the reactor and the nuclear steam
supply system (NSSS) to minimise the unnecessary creation and movement of
activation products during power generation

e provision of systems to manage and optimise the chemistry of the primary coolant
circuit to minimise the generation of radioactivity through activation of elements in
the primary coolant (including corrosion products) that will subsequently become
radioactive waste

e the design, manufacture and management of nuclear fuel, including fuel cladding to
minimise the release of fission products, tritium and actinides into primary coolant

e design of engineered systems to limit activation of materials and contain
radioactivity as close to the point where it is created; to limit its movement and
migration through process and plant; and to minimise the generation of secondary
wastes
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We have reviewed the arguments and supporting evidence and summarised our findings:

Argument 1 addresses the design, manufacture and management of fuel to minimise
generation of radioactive wastes. NNB GenCo (SZC) identified the main components that
minimise the radioactivity generated within the nuclear fuel escaping the fuel cladding and
entering the coolant. We noted that the final choice of fuel has yet to be made, so once
this is made, we will need to check that this meets our expectations from the GDA, namely
that fuel assemblies should exhibit consistently high operational reliability to minimise
generation of radioactive waste. We have included an information/improvement condition
IC 13 in the permit for NNB GenCo (SZC) to provide evidence that the design,
manufacture and management of fuel will be suitable to meet our expectations.

Argument 2 is supported by evidence that the UK EPR™ maximises efficiency of fuel use.
We confirm that the information presented is essentially the same as that presented for
GDA and the Hinkley Point C permit application, and we accept the argument.

We have sought further information from NNB GenCo (SZC) regarding its approach to
specifying what normal operation includes and the impacts of the Grid Code? requirements
to be able to respond to frequency deviations, to load-follow?® or to de-rate* to maintain grid
stability. Nuclear power stations in the UK have rarely been asked to undertake the latter
of these operations. Operation has been primarily as ‘base load’ provision. We sought
reassurance that the assumptions made underpinning the application and that the impacts
of any foreseeable Grid requirements during the station lifespan would not challenge the
BAT case, waste arisings or impacts reported in the application. We discuss this further in
section 6.1 of this document.

Argument 3 covers the detection and management of failed fuel. The design uses the
experience from the current PWR fleet operated in France by EDF and incorporates
operational feedback from existing performance monitoring programmes.

Management of failed fuel refers to the prudent preparation for a small number of fuel pins
that may have defects in the fuel cladding that allow the migration of radioisotopes from
the fuel into the primary coolant. The Sizewell C design anticipates these events occurring
and is designed to operate with a defined small but tolerable number of failed fuel pins.
Contamination of the primary circuit as a result of failed fuel is mitigated by the waste

2 The Grid Code sets out the requirements stipulated by the National Grid which must be met by a power
generator to allow it to connect to the National Grid. The code is maintained by National Grid ESO and
approved by the energy regulator, Ofgem. https://www.nationalgrideso.com/industry-
information/codes/grid-code.

3 Load-following is where a power plant adjusts its power output to match the demand for electricity.

4 De-rating is where a power plant operates at less than its normal capability to meet a reduced demand for
electricity.
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management arrangements, and we recognise that these are designed to minimise the
discharges to the environment. Our permit requires the operator to minimise the
production of radioactive waste during the operation of the reactor. When failed fuel is
detected, we expect the operator to inform us and to be able to justify that BAT is being
applied.

Monitoring for failed fuel is continuously carried out by measuring increases in fission
product in the reactor coolant, primarily of the ratio of gaseous isotopes xenon-133 and
xenon-135. Should an increase in fission products be observed, actions can be taken,
ranging from increased surveillance through to reactor shutdown. NNB GenCo (SZC) has
defined maximum levels of fission product contamination in the primary coolant as a result
of failed fuel. Continued operation with any failed fuel in the reactor is limited to a
maximum of 18 months, after which routine refuelling occurs. Contamination from failed
fuel exceeding predefined levels will result in the reactor being shut down for failed fuel
removal in advance of the 18-month routine cycle period. NNB GenCo (SZC) will not
permit a new fuel cycle to start containing failed fuel, and therefore fuel with suspected
defects would be tested and removed during the routine refuelling shutdown.

We accepted the argument regarding the reasonable foreseeability and impacts of failed
fuel in GDA and at Hinkley Point C. Based on the operational experience of the PWR fleet
in France, the discharge envelope applied for includes allowance for very limited fuel
failure. NNB GenCo (SZC) states that the Sizewell C design anticipates these events
occurring and is designed to operate with a small number of failed fuel pins, provided the
fission product in the primary coolant does not exceed specified activity limits.

Since NNB GenCo (SZC) made its permit application, 3 EPR™ reactors have undergone
active commissioning, with 2 of these entering commercial operation: 2 units at Taishan in
China are in commercial operation and one at Olkiluoto in Finland (one unit) is in
commissioning. In June 2021, one of the reactors at Taishan (Unit 1) was reported to have
suffered performance issues relating to leakage of radioactivity from fuel rods into the
primary circuit. NNB GenCo (SZC) wrote to us in May 2022 to update us on this matter
and provide a summary of the root cause of the Taishan issue, as well as reaffirming its
commitment to learning from experience. It included a letter from Framatome, the fuel
manufacturer for the Taishan plant, advising that the fuel leaks were due to failure of
springs in the fuel assemblies, and setting out how it had resolved this issue. The
mitigation measures outlined in the letter provided reassurance that the learning from
Taishan will be applied to other UK EPR™ sites such as Sizewell C and Hinkley Point C.
We will continue to engage with NNB GenCo (SZC) on this topic so that we have
reassurance that the measures proposed are implemented. Where operational experience
at other EPR™ sites provides learning that can be applied to Sizewell C (and Hinkley
Point C), our expectation is that it will be applied at both sites and in accordance with BAT.

The proposals to detect, remove and store failed fuel assemblies were accepted at GDA
and for the Hinkley Point C permit application. We can confirm that we have not identified
any new technological developments or operational experience that would change our
assessment that these remain acceptable.
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Argument 4 details the specification of materials to minimise the activity and generation of
radioactive waste. The arguments provided address 2 issues:

e the neutron activation of materials that have corroded from the internals of the
reactor coolant system which are activated as they pass through the reactor
e the activation of structural materials in and close to the reactor core

NNB GenCo (SZC) identifies a number of methods to minimise activation, including
minimising the use of materials that are readily activated. These include minimising hard
cobalt/chromium alloys known as Stellite™, which are a potential source of cobalt-60 as a
result of neutron activation. Other methods include selecting materials that reduce
corrosion and pre-conditioning surfaces.

The pre-conditioning processes considered are electro-polishing and a chromium coating
process that provide a surface coating to reduce the cobalt release rate and reduce
surface contamination.

A requirement for further review work to be completed on the minimisation of activated
corrosion products was identified as a GDA Assessment Finding UKEPR-AF04 for the UK
EPR™. This Assessment Finding was included in the Hinkley Point C RSR permit as
information/improvement condition 8. The condition required further evidence that
corrosion products have been minimised in the following areas:

e the corrosion resistance of steam generator tubes

e the electro-polishing of steam generator channel heads

e the specification of lower cobalt content reactor system construction materials
e the use of Stellites™ in reactor components, in particular the coolant pumps

The Sizewell C Environment Case identifies that the work described above is applicable to
the Sizewell C design and NNB GenCo (SZC) provided this information in the Environment
Case, section 6.1.4. We consider this information addresses GDA Assessment Finding
UKEPR-AF04 for the current design phase. We consider that a focus on minimising
production of activated corrosion products should continue throughout the procurement,
commissioning and construction phases of the development, and this is addressed
through information/improvement condition (IC 2) in the permit.
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Argument 5 concerns optimisation of primary coolant chemistry to minimise the
production of radioactive waste. Control of the primary coolant chemistry is required to:

e provide a neutron absorbing chemical shim using ‘burnable poisons® to control core
reactivity throughout the fuel cycle, or to damp reactivity in emergency conditions

e maintain the fuel integrity and ensure that the radioisotopes generated in the fuel
are retained within the fuel cladding

e minimise the corrosion of metal surfaces; this maintains the integrity of the primary
circuit, reducing redundant components as waste. Use of zinc injection reduces the
rate of corrosion and the deposition of activated corrosion particles around the
reactor systems and lithium hydroxide injected into the primary coolant maintains a
specific pH range which reduces corrosion

e maintain the primary coolant pH while minimising the production of tritium. The use
of boric acid that is enriched with the neutron absorbing isotope boron-10 reduces
the amount of lithium hydroxide necessary to maintain the correct pH. Lithium that
is depleted in the isotope lithium-6 further reduces tritium production. The use of
gadolinium (another burnable poison neutron absorber) in the fuel reduces the
amount of boric acid that must be added to the coolant, therefore reducing tritium
discharges further

e control of the dissolved gases in the coolant which are neutron activated to produce
carbon-14 and tritium

The overall approach to chemistry control was accepted during GDA with one Assessment
Finding (UKEPR-AF05) that required the operator to assess the impact of zinc injection on
radioactive waste generation. This was included as information/improvement condition IC
2 in the Hinkley Point C RSR permit and will need to be addressed at Sizewell C. We have
included this as part of the requirement IC 13 of the permit. NNB GenCo (SZC) identified
this action as a forward action in Commitment 12 of the application: "SZC Co. will develop
its chemistry specifications (covering commissioning, start-up and shut down, as well as
normal operations), demonstrating that the generation of corrosion products is as low as
reasonably practicable (ALARP).”

Argument 6 relies on procedures during commissioning, start-up and shutdown to ensure
that the generation of corrosion products is minimised. We are content with the
development of these procedures at the current time, but we will check the final
specifications before operations begin at Sizewell C. We will keep these matters under

5 Burnable poisons or burnable absorbers are materials that absorb neutrons, ‘poisoning’ or reducing core
reactivity. They are converted to materials of low absorption by neutron capture. This process is referred to
as being ‘burned up’. The burnable absorbers negative reactivity decreases over time. Concentrations are
managed so they are high when new high reactivity fuel is present and so that the absorption declines in
line with the reduction in fuel reactivity.
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review and have included them as part of the information/improvement condition IC 12 in
the permit.

Argument 7 considers the selection of the secondary neutron sources. The neutron
source is a component of the neutron flux measurement system. The source material NNB
GenCo (SZC) selected as the secondary neutron source is antimony-beryllium. However,
when beryllium is irradiated in a reactor it produces tritium; NNB GenCo (SZC) calculated
this would contribute 12% of the tritium aqueous discharge. The quantity of beryllium has
been reduced by 50% for the UK EPR™ and there is a further commitment from NNB
GenCo (SZC) to assess the potential for removing the neutron source one year after the
end of the 3" fuel cycle (commitment 11, Head Document). This commitment aligns with
GDA Assessment Finding UKEPR-AF03 and we will address the regulation of this matter
through information/improvement condition IC 3 of the permit.

Argument 8 identifies the use of management arrangements and operational controls,
specifically the arrangements in place to assess the impact of a new process or equipment
that may produce radioactive waste and the application of BAT. The management
arrangements are, in the first instance, to be intelligently adopted from those used by NNB
GenCo (HPC). We expect NNB GenCo (SZC) to use adequate arrangements and
sufficient suitably qualified and experienced staff to implement its replication plan for these
arrangements. Where these are not suitable, we would expect appropriate arrangements
specific to Sizewell C to be developed and the learning shared with NNB GenCo (HPC).

In the application’s Head Document, NNB GenCo (SZC) states that it applies the
replication strategy to produce management arrangements, including procedures for
design changes based on those developed at Hinkley Point C, where these are applicable
to Sizewell C. Where they are not suitable, Sizewell C specific procedures would be
produced. NNB GenCo (SZC) has developed a ‘Procedures Adoption Plan’ (PAP) to
identify and carry out the required procedures.

We will continue to maintain an overview of the Procedures Adoption Plan’s (PAP)
content, suitability and implementation through our routine engagement activities with NNB
GenCo (SZC). We will also satisfy ourselves that NNB GenCo (SZC) has adequate
processes in place to assess, accept and implement the PAP. As in the permit for Hinkley
Point C, we have included information/improvement condition (IC 1) in the permit,
requiring an annual report on organisational development which includes management
arrangements.

The arguments NNB GenCo (SZC) presented are consistent with the information provided
in both the Hinkley Point C permit application and the UK EPR™ GDA. We have assessed
the information and consider that the arguments and evidence presented to eliminate or
reduce the generation of radioactive waste represent BAT. We have identified that we will
require further evidence to support the Environment Case, which we will require by
information/improvement conditions, specifically addressing:

o fuel specification
e implications of load following
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e material selection

e primary and secondary coolant chemistry
e generation of corrosion products

e secondary neutron source use

We will monitor these arguments through our routine permit compliance activities during
the design, construction, installation, commissioning and operational phases of the project
to ensure that they continue to represent BAT.

5.3. BAT to minimise the quantity of radioactive wastes and
selection of optimal disposal routes

NNB GenCo (SZC) provided information in section 6.3. of the Environment Case through
Claim 3, ‘'SZC Co. shall minimise the volume of radioactive waste disposed to other
premises’.

Claim 3 is supported by information on 4 main arguments:

design to minimise volumes of operational and decommissioning arisings

the selection of methods to minimise solid waste generation

application of volume reduction processes to solid wastes

selection of the optimal disposal routes for wastes transferred to other premises

>N =

A brief description of the evidence provided to support these claims is included below.

Argument 1 concerns using design to minimise volumes of radioactive waste. The main
method used is waste containment. NNB GenCo (SZC) identifies this as a key factor
regarding the minimisation of radioactive waste volumes. Containment ensures that non-
radioactive materials such as plant, equipment and building structures do not become
radiologically contaminated.

NNB GenCo (SZC) provided information on a number of EPR™ plant design features that
will help minimise waste arisings during the reactors’ operation and that would facilitate the
decommissioning process. It provided information on how the design of rooms, systems
and materials, the use of shielding and barriers and the design for the ease of
maintenance and decommissioning will help contain radioactive contamination, facilitate
decontamination and thereby minimise the creation of additional radioactive wastes.

Argument 2 identifies methods through which the generation of solid waste from effluent
discharge abatement can be minimised. NNB GenCo (SZC) identified the sources of solid
waste generation as being from operation and decommissioning activities and from the
abatement of liquid and gaseous discharges (for example, from filters).

We expect the use of BAT to minimise the activity of liquid or gaseous waste discharged to
the environment by using abatement techniques, and that volumes of solid radioactive
waste for disposal are minimised. We also expect the generation of waste from operation
and decommissioning activities to be minimised. We have assessed NNB GenCo (SZC)’s
approach against our Radioactive substances management: generic developed principles,
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specifically Radioactive Substances Management Developed Principles 3 — Use of BAT to
minimise waste.

NNB GenCo (SZC) provided information identifying the types of solid radioactive waste
that each type of abatement technique (for liquid and gaseous discharges) would produce;
these have been summarised as follows:

For liquid discharges, abatement techniques would include the use of:

e single use cartridge filters that will be replaced when needed, based on differential
pressure measurements or when a predetermined radioactivity level limit has been
reached. This maximises filter life and minimises the volume of the filters that
require disposal

e coarse pre-filters/strainers to maximise the life of finer filters. The larger pore size of
coarse filters reduces the potential for blocking, while removing larger particulate
which may damage the fine filters

e a selection of ion exchange resins to maximise the efficiency of removal of
radioactive ions from the effluent

e an evaporator to concentrate effluent into a solid form, minimising radioactive
discharges to the water environment and the volume of solid wastes for disposal

Minimisation of non-radioactive particles into radioactive effluent streams can create
unnecessary radioactive waste or blind filters; we will expect the minimisation of non-
radioactive particles to be included in NNB GenCo (SZC)’'s BAT assessment for the
operational management of the liquid waste processing system through an
information/improvement condition (IC 11) in the permit.

For gaseous abatement, techniques identified to be used included:

e use of coarse pre-filters to protect finer high efficiency particulate air (HEPA) filters
to maximise filter life

e replacing HEPA filters when needed, based on differential pressure measurements,
rather than at a defined frequency to maximise filter life

e use of inlet filters to minimise particulate taken into the building, and therefore
discharged via filtration

e use of activated charcoal delay beds used to abate short-lived isotopes (noble
gases and halogens) from gaseous effluents and are designed to last the 60-year
life of the plant

We have assessed the information provided in the Sizewell C Environment Case on the
abatement systems proposed for liquid and gaseous wastes; these are consistent with
those identified in the Hinkley Point C permit application and the UK EPR™ GDA. We are
not aware of any site-specific reasons, new technological developments or management
techniques or operational experience that would lead us to conclude that the techniques
identified are not consistent with the use of BAT.
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Argument 3 described the techniques that would be used to reduce the volume of waste
once it has been produced, prior to its disposal. The Environment Case identified 3
reasons to do this:

e to make the most effective use of the existing waste management infrastructure

e to minimise the quantity of secondary wastes associated with waste management
practices

e to reduce pressure on existing and future disposal facilities

The techniques identified in the Environment Case to do this are already widely used
throughout the nuclear industry and are regarded as good practice. These include:

e minimisation and segregation: firstly, reducing materials or packaging that may
become waste from entering radiologically controlled areas and becoming
contaminated. Secondly, segregating waste types within the radiation controlled
areas. This involves segregating clean waste from radioactive waste and then
further segregating radiological wastes that will undergo different forms of treatment

e characterisation to identify appropriate disposal routes. NNB GenCo (SZC)
identified that it will use alternative disposal facilities, where appropriate, to reduce
the volume of waste sent to the Low Level Waste Repository (LLWR) by good
characterisation of the waste and applying clearance and exemption processes.
This will reduce the additional waste volumes created by processing waste for
disposal at LLWR and ensure LLWR capacity is effectively used

e compaction: low force compaction on site to reduce the volume of waste sent for
disposal, or high force compaction carried out at specialist facilities prior to disposal

e incineration: incineration is used to reduce the organic constituent of the waste
and achieves a high volume reduction. While the majority of the radioactivity is
retained in the ash, there is an associated aerial discharge which will require
abatement. Incineration takes place at off-site specialist facilities and reduces the
overall waste volume sent for final disposal

Argument 4 justifies the selection of the optimal disposal routes for wastes transferred to
other premises. To support this argument, NNB GenCo (SZC) described its strategy to
dispose of waste from operations and decommissioning as soon as reasonably
practicable. Where possible, alternative disposal routes to the LLWR would be selected.
The Integrated Radioactive Waste Strategy (application document A2) has been assessed
as part of our determination process.

During GDA, we concluded, as an Assessment Finding, that the proposed techniques for
treating solid waste demonstrated BAT, subject to the future operator providing site-
specific detail that will only be available when the detailed design is developed (UKEPR-
AF12). We have assessed the information provided as part of this application and consider
the proposed approach to radioactive waste management to represent BAT. However, we
consider that further detailed information is needed on the design and operational
management of the solid waste processing system. We have included this as requirement
IC 17 in the permit.
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5.4. BAT to minimise the discharges of gaseous and aqueous
radioactive waste

We assessed this topic in GDA, see chapters 9 and 10 of our UK EPR™ decision
document, and note that NNB GenCo (SZC) did not identify any additional available
techniques in its application to prevent or minimise discharges further at this time. We
have confirmed that NNB GenCo (SZC) intends to use the same generic techniques
presented in GDA and we have not identified any applicable techniques that could feasibly
be applied since the UK EPR™ decision document and Hinkley Point C permit were
issued. In the absence of any proposed changes, we rely on our conclusions in GDA. We
produced Assessment Findings in GDA that future operators need to address. We have
noted where NNB GenCo (SZC) has addressed these findings. Where detail is not
finalised, we have carried them forward as further information/improvement requirements
in the permit.

We have assessed the information NNB GenCo (SZC) provided in the Environment Case
of the permit application. The information provided to demonstrate that BAT has been
applied to minimise the discharges of gaseous and aqueous radioactive waste has been
assessed with due regard to the relevant government policy and our RSR generic
developed principles: requlatory assessment.

NNB GenCo (SZC) states in claim 2 that it will minimise the amount of radioactivity
discharged or disposed of to the environment. NNB GenCo (SZC) identified 7 arguments
to support this claim. These are:

design, construction and operation of containment systems

operation controls and philosophies

sufficient capacity and resilience of treatment facilities for aqueous waste
management and abatement of aqueous wastes

management and abatement of gaseous wastes

abatement of tritium and carbon-14

decay storage of solid radioactive waste
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We have provided a summary of each of NNB GenCo (SZC)’s arguments and our
assessment of these as follows.

Argument 1 is supported by evidence that the design, construction and operation of
containment systems would minimise the discharge of radioactive wastes by confining
radioactive substances and preventing them from leaking or escaping to the environment,
other than from permitted discharge points. The argument provides supporting evidence
for 5 systems:

e primary containment of the reactor core and coolant

¢ liquid wastes, including the discharge storage tanks

e gaseous discharge systems, which considered the containment of ventilation
systems and gaseous waste treatment systems
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e solid waste (ILW) interim storage, including the ILW package and containment
structure

e containment of spent fuel in the spent fuel storage pool and the interim storage
facility

In the GDA, we noted that the spent fuel pool and the in-containment refuelling storage
water tank (IRWST) are the main sources of tritium in gaseous disposals due to the
evaporative losses from the pools; these gaseous disposals were subject to Assessment
Finding UKEPR-AFQ7. To ensure that we are satisfied with NNB GenCo (SZC)'s
specification for controlling the fuel pool temperature, ventilation and chemistry before
operations commence, we have included this Issue as part of information/improvement
condition IC 13 in the permit.

NNB GenCo (SZC) provided evidence regarding the application of relevant codes and
standards to the design and construction of containment systems, prevention of leaks,
systems and arrangements for monitoring and testing for leak tightness and the
management of leaks. We assessed this topic at GDA and for the Hinkley Point C permit
application, and we consider that the proposals to minimise leaks demonstrate BAT. We
requested further information during the Hinkley Point C assessment to ensure information
to meet GDA Assessment Finding UKEPR-AFO06 regarding tank capacity and leak
tightness was provided. The Sizewell C permit application provides information on tank
capacities. However, we require further demonstration that the leak tight construction
techniques applied to the liquid effluent discharge tank systems represent BAT. We
address this through information/improvement condition IC 21 in the permit.

Argument 2 is supported by evidence that plant operational controls and philosophies will
be used to minimise radioactive discharges and waste. NNB GenCo (SZC) states that it
will minimise the generation of radioactive waste through good operational control, for
example, by controlling the generation of contamination at source and ensuring good
containment is in place. Through these operational controls, the generation of radioactive
waste requiring disposal will be minimised. This is supported by evidence presented as
part of 3 sub-arguments:

e control of coolant chemistry to ensure integrity of the secondary circuit, preventing
the transfer of radioactivity from the primary coolant to the secondary circuit

e reactor start-up and shutdown philosophies to minimise corrosion, and therefore
minimise the release of radioactivity into the primary coolant and discharge to the
environment

¢ design to minimise waste production during operation and decommissioning, where
upstream techniques are used to minimise the amount of contamination prior to it
reaching the treatment plants

We assessed the proposals for minimising radioactive discharges and waste through the
use of operational controls during GDA and in our assessment of the Hinkley Point C
permit application, and we accepted the BAT arguments made. The proposals for Sizewell
C are consistent with GDA and Hinkley Point C. We have not identified any new
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technological or management techniques or operational experience that would change our
assessment and therefore we consider them to be BAT.

Argument 3 states that "the liquid waste processing system is designed to have sufficient
capacity and resilience to effectively treat all anticipated aqueous radioactive wastes.”
NNB GenCo (SZC) states that this is because the system is designed to:

o treat the volume of radioactive effluents that could be expected to arise

e ensure all of the treatment options are available to treat all of the effluents

e accommodate future operational flexibility

e to maximise its durability and enable maintenance and replacement of plant

e with sufficient sampling and monitoring to enable appropriate management of
radioactive waste

NNB GenCo (SZC) provided evidence to demonstrate the liquid waste processing system
has sufficient capacity to treat liquid wastes during normal operations and to cope with
unexpected events. The evidence provided was based on operational experience from
existing EDF plants and showed that the time taken to process arisings from the process
drains, chemical drains and floor drains was less than the time taken to accumulate
arisings. In addition, the design allows the use of additional storage capacity by using the
additional liquid waste discharge system storage tanks as buffer storage in the event the
liquid waste processing system head tanks are unavailable.

Liquid waste is routed to the liquid waste system header tanks. From this point, the design
has 3 potential treatment options: filtration, evaporation and demineralisation. The
treatment selected is based on the characteristics of the liquid waste to be treated. The
design assumes that floor drains will be treated by filtration, process drains by
demineralisation, and chemical drains by evaporation. However, the design allows any of
these waste streams to be treated by any of the treatment options and to be re-routed for
additional treatment by more than one treatment option, if needed. We consider this
approach to liquid waste management to represent BAT as it allows the use of different
treatments suited to the waste stream and does not foreclose options.

Based on the information provided, we consider that the capacity of the system and the
flexibility of the abatement options contributes towards BAT.

Argument 4 describes how management and abatement techniques are used to minimise
aqueous discharges. The measures proposed in the application’s Environment Case (A1)
apply 3 main principles in the design, which are:

e use of containment to minimise the generation of radioactive wastes and their
discharge to the environment

e use of abatement (such as filtration) to reduce the radioactivity discharged to the
aqueous environment by transferring or retaining the radioactivity as a solid waste

e storage of radioactive wastes containing radionuclides with short half-lives, to allow
radioactive decay prior to discharge

48 of 189



To implement these principles, NNB GenCo (SZC) has proposed to incorporate the
following into the design:

e ion exchange for radioactive waste discharge abatement

e optimise selection of ion exchange resins to maximise effectiveness and minimise
waste

e evaporation of liquid wastes to minimise discharges

e filtration of liquid discharges

e segregation and management of liquid effluents, to recycle and optimise treatment
methods

e decay storage of liquid effluent prior to discharge

e control of the fuel pool water chemistry and temperature

We assessed these design features during GDA and during the Hinkley Point C permit
application. The permit for Hinkley Point C includes the following information/improvement
conditions:

e the operator shall provide the Environment Agency with a report on the detailed
design proposals for the liquid waste processing system, including a BAT
assessment

¢ the operator shall provide the Environment Agency with a BAT assessment to
demonstrate the use of the evaporator, the choice of filter porosity and the
demineralisation media have been optimised. The operator shall also provide
evidence that the liquid waste processing system has sufficient capacity and
resilience (for example, in case of outage due to maintenance or breakdown) to
cope with all the aqueous radioactive waste arisings

Consistent with these conditions, NNB GenCo (HPC) carried out further work to develop
the design and associated BAT justifications of the liquid waste processing system for
Hinkley Point C. NNB GenCo (SZC) has adopted this additional information and
incorporated it into the Sizewell C Environment Case as part of its application. We
therefore consider that the design and justification presented for Sizewell C contribute to
BAT.

Argument 5 describes how management and abatement techniques are used to minimise
gaseous discharges. NNB GenCo (SZC) identified the following evidence to support this
argument:

e Decay storage of gases prior to discharge; noble gases such as krypton and xenon
that have a high activity level and short half-life, are abated using decay storage.
Decay storage provides for a period of hold-up sufficient for short-lived
radionuclides to decay before release as part of the eventual discharge: it is
especially useful in reducing the release of activity in cases where there is no other
viable treatment option, for example, for the chemically inert noble gases.

e Process gas recirculation system: reuse of the nitrogen purge gas retains the short-
lived radionuclides and allows them to decay within the plant.
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e Filtration of gaseous effluent: pre-filters and HEPA filters abate fission and
activation products associated with particulates within the gaseous discharge
system. lodine filters are implemented during both normal operation and potential
accident conditions in order to abate iodine if a pre-determined level of activity is
exceeded.

We assessed these topics during GDA and during the determination of the Hinkley Point C
permit application and have considered NNB GenCo (SZC)’s arguments. We consider
NNB GenCo (SZC)’s proposals for minimising radioactive gaseous discharges contribute
to BAT.

Argument 6 discusses the use of abatement techniques for removing carbon-14 and
tritium. These radionuclides were identified for additional consideration because their
physical and chemical properties mean that they are difficult to remove from waste
streams and they are not removed by the abatement systems proposed in the design of
the gaseous discharge system. NNB GenCo (SZC) described the various options that
were considered and has taken learning from other boiling water and pressurised water
reactors. Following a review of the various potential methods, NNB GenCo (SZC) asserted
that the technologies to abate these radionuclides were either not suitable or had not been
developed sufficiently for use on operating reactors.

In both cases, NNB GenCo (SZC) presented a BAT argument that the cost of
development and implementation of technologies, combined with the generation of large
volumes of secondary wastes (capture media) would be grossly disproportionate to the
benefits gained. Therefore, NNB GenCo (SZC) has focused on minimisation and
partitioning techniques as described in sections 5.6.1 and 5.6.2. We agree with NNB
GenCo (SZC)’s assessment (see section 5.6).

Argument 7 details the application of minimisation by the decay storage of solid
radioactive waste. NNB GenCo (SZC) identifies the use of decay storage specifically in the
case of the long-term storage of intermediate-level waste (ILW), which will be stored
between 40 and 100 years. This allows significant decay of radionuclides cobalt-60 (half-
life of 5.27 years), caesium-137 (half-life of 30.2 years) and iron-55 (half-life of 2.7 years)
and reduces the category of the waste from ILW to low-level waste (LLW) (for example, for
dry active waste and spent water filters). Where waste is identified as ‘dry active waste’,
this allows further treatment of the waste once the radioactivity has reduced; wet wastes
are immobilised to ensure passive safety during the period of decay.

We have assessed the information provided and consider that the techniques NNB GenCo
(SZC) has proposed to minimise the discharges of gaseous and aqueous radioactive
waste contribute to BAT for the installation. We have included information/improvement
conditions IC 2, 5,6, 7, 11, 13, 17 and 21 in the permit to cover issues such as
specifications and final equipment selection that need to be completed prior to operations
commencing.
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5.5. BAT to minimise the impact of discharges

We have assessed the BAT arguments and evidence NNB GenCo (SZC) presented to
minimise the generation of radioactivity and therefore the generation of radioactive waste
and discharges to the environment. Where wastes are generated, we require NNB GenCo
(SZC) to apply BAT to minimise the impact of those discharges on the environment and
members of the public to be as low as reasonably achievable (ALARA), taking social and
economic factors into account.

NNB GenCo (SZC) provided BAT arguments in section 6.4 of the Environment Case
through claim 4, which states: "SZC Co. shall minimise the impacts on the environment
and members of the public from radioactive waste that is discharged or disposed of to the
environment”. Four arguments were presented to support this claim:

1. preferential partitioning of radionuclides to optimise waste form and minimise the
impact on the environment from the discharge or disposal

2. the liquid effluent discharge system will be designed to minimise the impacts of
radioactive discharges to the environment

3. use of appropriately designed gaseous discharge points will minimise impacts of
radioactive discharges to the environment

4. doses from storage of spent fuel and ILW will be minimised

We considered that the 4 arguments identified were adequate to cover the proposed
disposals and discharges. NNB GenCo (SZC) provided additional detailed evidence to
support these arguments which we have assessed. We have provided a summary of each
argument as follows:

Argument 1 describes how radioactive substances are partitioned into the optimum form
(that is the form with the lowest environmental impact when it is disposed of) — liquid,
gaseous or solid wastes — to minimise the radiological impacts from the discharge or
disposal to the environment.

If it is not practicable to contain all the radioactivity generated in solid material, then the
discharge route with the lowest radiological impact should be selected. The best option will
depend on a range of factors, including which radionuclide is considered.

The arguments presented identify how 3 of the most significant radionuclides are
partitioned across solid, liquid and gaseous wastes, therefore reducing the overall impact
on the environment and public. These are:

e the preferential partitioning of tritium into liquid effluents. The dose per unit
discharge is higher for gaseous discharges of tritium than liquid discharges, it is
therefore preferable that discharges are in liquid form

e the preferential partitioning of iodine isotopes into liquid effluents. lodine isotopes
are retained in the liquid form where they are treated by abatement and the
recycling of liquid effluent which enables the decay of short-lived isotopes of iodine

e the preferential partitioning of carbon-14 into gaseous discharges. NNB GenCo
(SZC) stated that 80 to 95% of carbon-14 is discharged in the gaseous form, with 5
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to 20% being discharged in the aqueous form or held within a solid waste.
Increased recycling of the coolant increases the quantity of carbon-14 in the
gaseous form. Carbon-14 is produced in the primary circuit, and we have accepted
that BAT is used to minimise production and that there are no available techniques
to abate carbon-14 at the levels of production expected

Preferential partitioning for the radionuclides was assessed during the GDA and during the
Hinkley Point C permit determination. During these assessments, NNB GenCo (HPC) said
that, of the remaining carbon-14 not discharged into gaseous discharges, some is retained
in filters, ion exchange resins and evaporator concentrates and becomes solid waste,
while the remainder becomes aqueous waste. The precise partitioning between solid and
liquid waste is variable and subject to some uncertainty.

The Integrated Radioactive Waste Strategy (document A2) included in the application
states that 80% of the carbon-14 discharged is in the form of methane and 20% is in the
form of carbon dioxide. The mass of this material at the proposed limit is very small,
equivalent to 6.8 and 1.7 grams per year respectively. During its modelling and
assessment of the radiological impact of the proposed discharges, NNB GenCo (SZC)
assumed that 100% of the carbon-14 is discharged as carbon dioxide which gives a more
conservative assessment (overestimate) of the dose to the representative person. The
estimated impact of discharges at the limit using this assumption is considered in the dose
assessment section of this document (see chapter 7).

We identified Assessment Finding UK EPR-AF09 during GDA on the matter of the
partitioning of carbon-14 in waste and this was included as an information/improvement
condition (IC 15) in the Hinkley Point C permit. Hinkley Point C is not yet in operation and
so further evidence is still required around how the radioactive waste management regime
will affect the disposal of carbon-14 at Sizewell C. We have included this as an
improvement/ improvement condition IC 15 in the permit.

Argument 2 is based on the use of an appropriately designed liquid effluent discharge
system that would minimise the impacts on radioactive discharges to the environment.
NNB GenCo (SZC) described the 3 discharge systems as consisting of:

e system 1: The liquid radwaste monitoring and discharge system. This system
collects treated radioactive liquids, and after monitoring discharges them via the
outfall pipeline

e system 2: The site liquid waste discharge system collects effluent that normally
contains no chemical or radiological contaminated (although there is a potential for
a minor radiological discharge via this route from the turbine hall)

e system 3: The additional liquid waste discharge system can be used to provide
additional capacity for both systems 1 and 2 if needed. The system allows liquid to
be stored and re-routed for additional treatment options if needed. This system
discharges via the same route as systems 1 and 2

The size and design of discharge tanks are important considerations when determining
what constitutes BAT. The size should be adequate to cope with predictable effluent
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volumes. The design should be capable of containing the effluent over the life of the plant
without any leaks. We raised GDA Assessment Finding UKEPR—-AF06 on this matter in
our GDA decision document for the UK EPR™. NNB GenCo (SZC) provided information
on the sizing and design of effluent tanks which demonstrates that the liquid waste
processing system has sufficient capacity and resilience; see sections 6.2.11 and 6.2.18 of
A1 Environment Case. Any further changes to the design will be subject to the design
control processes set out in the application and are addressed through condition IC 2 in
the permit.

Proposals for the operational management of the liquid waste processing system are not
presented in the application. We have included improvement/information condition IC 11 in
the permit to address this. The discharge system performs 2 important functions to
minimise the impact of the effluent: firstly, it allows sampling and checking of the effluent
prior to discharge to ensure it meets all the appropriate criteria. Secondly, it dilutes and
disperses the discharge.

A substantial dilution factor (of approximately 1,400) is achieved by mixing the radioactive
effluent into the returning cooling water discharge, which is then discharged via the outfall
pond and outfall tunnel into the North Sea. The discharge outfall would be located
approximately 3.5km from shore to ensure good dispersion and help prevent re-
entrainment. NNB GenCo (SZC) states that the location and design of the discharge
outfall has been optimised on the basis of marine dispersion modelling. Our assessment
(chapter 7) of radiological impacts determined that the group most exposed to aqueous
discharges from Sizewell C are adult fishermen who would receive a dose of 3.7uSvly,
which is less than 1% of the public dose limit.

Argument 3 states that use of appropriately designed gaseous discharge points will
minimise impacts on radioactive discharges to the environment. The 2 main discharge
points for gaseous discharges are from unit 1 and unit 2 stacks. NNB GenCo (SZC) states
that to minimise the impact of the gaseous discharges on the environment and people, the
BAT option is to ensure good dispersion of the discharge; this is achieved by optimising
the release height to minimise radiation doses to people and the environment.

The Sizewell C reference design is based on the Hinkley Point C design, which has a 70m
stack for each reactor. To ensure this stack height continued to represent BAT at Sizewell
C, NNB GenCo (SZC) carried out an assessment for routine discharges that considered:

e the impact of dispersion and ground concentration close to the Sizewell C site

e the radiological impact for the representative members of the public from releases
at Sizewell C

e the safety risk of constructing and maintaining a higher stack

e cost of construction

e landscape and visual impact of an increased stack height in the Sizewell C area

NNB GenCo (SZC) stated that the outcome of the assessment was that the stack heights
would be set at 70m, as an increase in height would not significantly reduce the impact of
discharges but would increase cost and the visual impact.
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Our assessment of radiological impacts (chapter 7) determined that the group most
exposed to discharges to atmosphere from Sizewell C (adults spending significant
amounts of time at the shoreline/beach location) would receive a dose of 1.4uSv/y, which
is less than 1% of the public dose limit.

We therefore consider that stack heights of 70m for each unit provides adequate
dispersion and is the BAT option for the installation at Sizewell C.

Argument 4 states that doses from storage of spent fuel and ILW will be minimised. The
evidence provided in the Environment Case considers the exposure from both the direct®
radiation from the interim storage facilities and beta and gamma exposure from discharges
to atmosphere from those facilities.

The Environment Case states that there are 2 potential routes of discharge to atmosphere
from the storage of ILW and spent fuel:

* gaseous tritium escaping the fuel cladding; this should be mitigated by the leak tight
cask it is contained in (the life expectancy of a cask is 120 years). Any tritium that does
escape is expected to be in small quantities

» the evolution of tritiated gas from ILW packages that may then diffuse through the
package; again, the expectation is that this discharge would be small

Direct radiation from the interim storage facilities for spent fuel and the ILW storage
building will potentially result in members of the public receiving some low-level
exposures. NNB GenCo (SZC) stated that the design of the ILW packages and spent fuel
dry storage casks will be designed to reduce doses as far as reasonably practicable. The
detailed design of these facilities is underway at Hinkley Point C, with the intention of
replicating the design at Sizewell C.

We have reviewed the assessment NNB GenCo (SZC) completed and verified and
validated its assessment of dose from the ILW and spent fuel stores. We will assess
further design development of the ILW interim storage, interim spent fuel store and the
supporting BAT assessments. A requirement to provide this information is included as
improvement/information condition IC 2 in the permit.

5.6. BAT to minimise and mitigate discharges of specific
radionuclides

We have summarised in sections 5.6.1 to 5.6.5 the techniques used to minimise and
mitigate arisings of radioactive waste to be disposed of under the permit.

6 Direct radiation is where a member of the public is exposed to radiation directly from a source of radiation
on the site, whereas exposure from discharges is the result of radioactive contamination entering the
environment and food chain.
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5.6.1. Tritium

NNB GenCo (SZC) described measures to reduce the production of tritium and the
release of tritium into radioactive waste for disposal in the Environment Case (Support
Document A1) of its submission. In summary, these are:

Tritium minimisation

e enrichment of boron to increase levels of boron-10 in the injected boric acid

e depletion of lithium-6 in the injected lithium

e optimal pH control by boron-lithium coordination

e use of gadolinium oxide as a burnable poison

e optimisation of the gadolinium load

e use of control rods without boron

e use of secondary neutron sources with lower mass of beryllium

e high standards of fuel design and fabrication

e improved management of coolant storage and treatment system based on the N4
pressurised water reactor design used in France

e itis expected, but yet to be quantified, that the use of a hydrogen recombiner and
dryers (for safety purposes) may have a consequential benefit of partitioning tritium
into the liquid waste stream

e retention of tritium arisings in the liquid stream is optimised via appropriate control
of the temperature of the In-containment refuelling water storage tank (IRWST) and
other pools in the reactor building and fuel building

Tritium mitigation techniques

In the environment case, NNB GenCo (SZC) concluded that although techniques exist to
reduce tritium in gaseous discharges, the benefits in terms of reduced public exposure are
small compared to the potential cost and resources of implementing them. We accept that
the costs and other resources required would be grossly disproportionate to the very small
marginal benefit to be gained.

It is widely accepted at present that the industrial scale abatement of tritium in the liquid
effluent of nuclear power stations and nuclear reprocessing facilities is currently not
technically feasible, for example, Overview of national statements on the implementation
of PARCOM Recommendation 91/4 (OSPAR 2016). However, we continue to keep this
under review.

5.6.2. Carbon-14

NNB GenCo (SZC) identified the following techniques for minimisation and mitigation of
carbon-14 production:

Carbon-14 minimisation

¢ management of nitrogen concentration in primary coolant
e improvement of core design (compared to existing PWRs)
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¢ there are no available techniques to minimise the production of carbon-14 from
oxygen-17 (oxygen-17 is a stable isotope of oxygen found in the reactor coolant
water that is converted to carbon-14 by the neutrons in the reactor core)

Carbon-14 mitigation

In its Environment Case, NNB GenCo (SZC) assessed potential abatement for carbon-14
discharges and concluded that they were not BAT based on technical maturity, costs and
international operational experience. We accept that for the mass and activity of carbon-14
expected from the planned operations of the UK EPR™ at Sizewell C there are currently
no practicable mitigation techniques.

5.6.3. Beta emitting radionuclides associated with particulate matter
(including caesium and cobalt)

NNB GenCo (SZC) identified the following techniques for minimising and mitigating cobalt-
58, cobalt-60 and caesium-137 production:

Cobalt-58 and cobalt-60 minimisation

e use of cobalt-free material as an alternative to Stellite™
minimisation of cobalt-content of materials where required
use of 690 alloy for steam generator tubes

hot functional tests during plant commissioning

optimisation of the primary circuit chemistry

use of helicoflex seals and avoidance of antimony in bearings
use of zinc injection

Cobalt-58 and cobalt-60 mitigation

o filtration
e demineralisation (ion exchange resins)
e evaporation

Caesium-137 minimisation

e use of quality assured fuel manufacturing arrangements to minimise the quantities
of residual traces of uranium present at the surface of the fuel

¢ high standards of fuel design and fabrication to minimise fuel cladding defects and
residual traces of uranium on the surface of the fuel

Caesium-137 mitigation

o filtration
e demineralisation (ion exchange resins)
e recirculation of effluents in the demineralisers of the liquid waste processing system
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5.6.4. Noble gases

NNB GenCo (SZC) identified the following techniques for minimising and mitigating noble
gas production:

Noble gas minimisation

e high standards of fuel design and fabrication to minimise fuel cladding defects and
residual traces of uranium on the surface of the fuel

e improvement of fuel performance

e reactor operation to minimise the risk of fuel failure and control the concentration of
fission products in the primary coolant

¢ identification and removal of leaking fuel pins during refuelling

Noble gas mitigation

e noble gases are transferred to the gaseous stream by the coolant storage and
treatment system degasser

e charcoal delay beds hold-up discharges and allow decay to occur

e recycling of the purge gas in the gaseous waste processing system

5.6.5. Conclusions on BAT to minimise and mitigate discharges of specific
radionuclides

We assessed this topic in GDA in chapters 7, 8 and 9 of our UK EPR™ decision
document. We concluded that the techniques proposed for minimising the generation of
radioactive waste and radioactive discharges represented BAT and we asked for more
information in the detailed design on the minimisation of discharges in Assessment
Findings UK EPR-AF04, UK EPR-AF07, UK EPR-AF08 and UK EPR-AF09. We also
assessed this topic during the permit application process for Hinkley Point C and we
included information conditions in the permit corresponding to the GDA Assessment
Findings.

We have assessed the BAT arguments and evidence NNB GenCo (SZC) presented to
minimise the generation of radioactivity and therefore the generation of radioactive waste
and discharges to the environment. When assessing the application for Sizewell C, we
considered several factors:

¢ the difference the Sizewell C location could make compared to the GDA and
Hinkley Point C. In this case, we concluded that the methods used to minimise the
production of radioactive waste and the abatement techniques are not affected by
the location

¢ the availability of new technology and operational experience: we have assessed
the evidence NNB GenCo (SZC) provided for tritium and carbon-14 discharges. We
have taken into account |AEA Technical Support Series No. 421 and concluded that
abatement for tritium and carbon-14 is not currently technically and economically
feasible and that reduction of source term alone is considered BAT. We will
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continue to review this. However, our focus will remain on minimising the generation
of these radionuclides

e changes to legislation or policy: our requirements have not changed in this area; the
operator is still required to demonstrate that they have applied BAT

We have therefore concluded that the minimisation and abatement techniques that NNB
GenCo (SZC) have identified for Sizewell C represent BAT.

5.7. Management and disposability of radioactive waste for
which there is currently no disposal route available

NNB GenCo (SZC)’s Environment Case provides information on radioactive wastes where
there is currently no disposal route. These wastes include intermediate-level waste (ILW)
and spent fuel. The strategy proposed in the Environment Case and the Integrated
Radioactive Waste Strategy (A2) for these wastes is to store them on site until a disposal
route becomes available for ultimate disposal in accordance with the government’s
National Policy Statement. While wastes are stored on site they will be kept in safe, secure
storage and regulated by the Office for Nuclear Regulation.

EDF and AREVA provided information on these wastes in the GDA Pre-Construction
Environmental Report (PCER) for the UK EPR™, which we assessed during GDA. We
found this information met our regulatory expectations, subject to 2 GDA Assessment
Findings on spent fuel storage:

e GDA Assessment Finding UKEPR-AF16 required a future operator to propose
techniques for the interim storage of spent fuel following a period of initial cooling in
the pool and justify that the proposed techniques demonstrated BAT

e GDA Assessment Finding UKEPR-AF17 concerned ensuring proper management
and future disposability of spent fuel

During GDA and the Hinkley Point C permit assessment, NNB GenCo (HPC) had initially
selected interim wet storage for the spent fuel following the cooling period in the spent fuel
pool; the selection of this option has changed to interim storage in a dry store at Hinkley
Point C. We assessed the change and agreed that the new option also represented BAT,
and it is this latter option that is being replicated at Sizewell C. We regard both wet and dry
storage as BAT as they meet our requirements. These are that the applicant must
demonstrate, for any waste created for which there is no currently available disposal route:

e its suitability for eventual disposal
e how it would be managed in the interim, so as not to adversely affect its suitability
for its ultimate disposal

NNB GenCo (SZC) provided information within section 6.1.1 of the Environment Case
which identifies dry storage of ILW and spent fuel, prior to disposal at the geological
disposal facility (GDF) as the BAT option.
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We are satisfied that the replication of the dry store option for spent fuel at Sizewell C
represents BAT and the information provided meets the requirements of GDA Assessment
Finding UKEPR-AF16.

To address GDA Assessment Finding UKEPR-AF17, further information was provided in
the Environment Case, which states: "since GDA, Radioactive Waste Management Ltd
(RWM Ltd, a subsidiary of the Nuclear Decommissioning Authority (NDA)), has provided
further confidence that operational ILW anticipated to be generated by the Hinkley Point C
and Sizewell C power stations will be disposable by issuing a conceptual Letter of
Compliance (LoC). The SZC project will engage with Nuclear Waste Services Ltd (a new
division of the NDA formed in January 2022 and the successor organisation to LLWR Ltd
and RWM Ltd) to ensure a level of confidence appropriate to the project phase is achieved
for the disposability of anticipated waste and spent fuel.”

We will work with ONR to ensure that an adequate Radioactive Waste Management Case
supported by Letters of Compliance from the future higher activity waste repository
operator (Nuclear Waste Services Ltd) is developed for spent fuel from Sizewell C and that
the level of confidence in disposal remains appropriate for the project phase.

We are satisfied that NNB GenCo (SZC) has demonstrated the suitability for disposal of
any wastes for which there is no current available disposal route (ILW and spent fuel).
NNB GenCo (SZC) has also demonstrated that the wastes will be managed, in the interim,
in a manner which will not prejudice their ultimate disposal. NNB GenCo (SZC)’s proposals
are consistent with government policy that higher activity wastes will be managed in the
long term through geological disposal, with safe and secure interim storage.

5.8. Conclusion

We consider that NNB GenCo (SZC)’s proposals, subject to the improvement and
information requirements previously identified, demonstrate the use of BAT and the
optimisation of the management of radioactive waste, and have due regard to relevant
statutory requirements, our guidance, government guidance and policy.
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6. Our assessment — part 3: Limits and
notification levels

The permit specifies the types and routes by which radioactive waste may be disposed.
These are set out in the following sections.

In the permit, we have set limits on disposals in accordance with the statutory guidance to
the Environment Agency concerning the requlation of radioactive discharges into the
environment, (UK Parliament, 2009a). That is, we have set limits based on the use of BAT
by operators to minimise disposals to the environment and therefore to minimise the
impacts of those disposals. We have set our limits with allowance for ‘normal operation’ of
the facility. ‘Normal operation’ takes account of operational fluctuations, trends and events
that are expected to occur over the lifetime of the facility. More detail on how we set limits
is given in our document ‘Criteria for setting limits on the discharge of radioactive waste
from nuclear sites’ (Environment Agency, 2012c), known as the ‘limit setting guidance’.

NNB GenCo (SZC) described in chapter 4 of the application’s Head Document how the
nuclides to be limited are produced in the UK EPR™. Its explanation was based on
information EDF and AREVA provided in the Pre-Construction Environment Report
(PCER) that we assessed during the GDA.

NNB GenCo (SZC) described measures to minimise production and mitigate releases of
radionuclides in its Environment Case (Support Document A1, section 5.1). We have
discussed these measures in chapter 5 of this document.

The limits we have set in the permit are based on the best technical information available
from the generic design assessment (GDA), as used in the permitting of the sister station
Hinkley Point C, and in NNB GenCo (SZC)’s application. We have set limits for these
radionuclides on the basis of a rolling 12-month period. We will keep these limits and
notification levels under review in light of operational and regulatory experience.

We may also choose to specify quarterly notification levels and weekly action levels where
we believe these are appropriate. We have described where we have used these controls
in the permit in sections 6.3 and 6.4.

The next sections discuss what we mean by normal operation, discharge limits, quarterly
notification levels and weekly advisory levels. These are followed by sections on gaseous
radioactive wastes and liquid radioactive wastes, which provide a brief summary of the
discharge systems by which gaseous and liquid radioactive wastes are disposed. Finally,
we discuss the radionuclides that we propose to limit.
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6.1. Normal operation

NNB GenCo (SZC) applied for a permit to allow ‘normal operation’ of 2 EPR™ reactors at
Sizewell C. We clarified NNB GenCo (SZC)’s understanding of ‘normal operation’ with
regard to the impacts of the Grid Code’ requirements to be able to respond to frequency
deviations, load-follow or de-rate to maintain grid stability. Nuclear power stations in the
UK have rarely been asked to carry out all of these operations. We sought reassurance
that the assumptions made underpinning the application and that the impacts of any
foreseeable grid requirements would not challenge the BAT case, waste arisings or
impacts reported in the application. NNB GenCo (SZC) stated that it assumed Sizewell C
will not be operated in a load following mode®. However, it may be a potential requirement
under the Grid Code, which is not yet in place. It also stated that the design philosophy of
the EPR™ is to allow for load following, and this has been accounted for in setting
discharge limits. Should it be necessary for Sizewell C to load follow in the future, a BAT
assessment will be produced as necessary.

We have placed a requirement in the permit for NNB GenCo (SZC) to provide further
information on the potential impact of the Grid Code requirement if load following is
included in terms of radioactive waste disposals, and how these will be mitigated using
BAT. This requirement is improvement/information condition IC 22 in the permit.

6.2. Discharge limits

We have considered our Radioactive Substances Management Developed Principles 12
(RSMDP12) on limits, levels and discharges, and our limit setting guidance to decide
which radionuclides or groups of radionuclides to set limits for and the appropriate values
for those limits.

We set discharge limits to:

e ensure that the radiation exposure of members of the public is less than the
statutory dose limits and is as low as reasonably achievable

e ensure that the environment is protected

e provide a reference for the indication of operational discharge performance and the
application of the BAT to minimise discharges

We must be satisfied that operators can comply with the limits we set without unduly
affecting their ability to operate. Therefore, we must set limits which provide sufficient

7 Grid Code is the specification that a power plant must meet to ensure a safe and secure connection to the
public electric grid. In the UK, the Grid Code is owned and administered by National Grid under the terms
of its transmission licence.

8 A power plant that load follows is one that adjusts its power output as demand for electricity fluctuates.
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headroom for normal operation, provided that the operator applies BAT to minimise the
activity of radioactive waste discharged and complies with statutory dose limits.

We have considered the radionuclides and groupings to be discharged, in particular those
contained in our RSR Pollution Inventory reporting form, and their quantity and
significance in dose terms, against our guidance. The criteria we have considered are
further explained in chapter 3 of our limit setting guidance (Environment Agency, 2012c).
Table 6.1 shows the radionuclides which we consider it appropriate to set limits and levels
for along with our criteria for doing so.

Table 6.1 Radionuclides selected for limits

The dose to the most exposed Carbon-14 Carbon-14
group exceeds 1uSvly
The 500-year collective dose to the
world population exceeds 1 person | Carbon-14 Carbon-14
Sv
Tritium
Disposal exceeds 1TBq ly Carbon-14 Tritium
Noble gases
Impact on reference organisms
exceeds 40uGy h-' None None
Tritium
Noble gases™
Cobalt-60
i lodine-131
Indicators of performance and Caesium-137
process control .
Beta emitting . .
radionuclide Other radionuclides
associated with
particulate matter™?

"' Noble gases include argon-41, krypton-85, krypton-85m, krypton-87, krypton-88, krypton-89,
xenon-131m, xenon-133, xenon-133m, xenon-137 and xenon-138.

"2 Beta emitting nuclides associated with particulate matter include chromium-41, manganese-54,
iron-59, cobalt-58, cobalt-60, caesium-134, and caesium-137.
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The representative person is an individual receiving a dose that is representative of those
members of the public who are estimated to receive the highest dose overall. Where
doses are separately assessed for different types of discharges, the term ‘group most
exposed to’ is used. The dose to the representative person may be less than the total of all
the doses to the ‘groups most exposed’ as the representative person may not be fully
exposed to all discharges and or routes for disposal.

In this chapter, we consider discharges to atmosphere and liquid discharges separately,
therefore we have reported the dose to the group most exposed to atmospheric and
marine discharges respectively. The representative person and the group most exposed to
liquid discharges in our assessment is an adult sea fish consumer, the group most
exposed to atmospheric discharges is an adult living in close proximity to the site.
Collective dose is the sum of all individual doses to a group of people over a given time
period. We consider collective dose to the UK, EU and world populations over 500 years in
our radiological impact assessment. In this chapter, we have considered the collective
dose to the world population truncated to 500 years to guide our determination of limits.
Note that inclusion of a type of radionuclide in one media does not imply it will
automatically be included in other media. For example, against our criteria, iodine
radionuclides are not significant in aqueous discharges, but are limited in gaseous
releases.

We have set limits based on a rolling 12-month period.

6.3. Quarterly notification levels

In the permit, we have also set quarterly notification levels (QNLs) on the radionuclides
that are subject to limits. Quarterly notification levels in the permit require the operator to
notify us if the levels are exceeded. They help us to monitor and ensure that BAT is being
used to minimise discharges and their impacts. Quarterly notification levels are based on
the expected best performance of the plant and are intended to highlight unusual
discharge trends or events that may indicate that BAT is not being used to minimise
discharges.

Exceeding a QNL is not a non-compliance with the permit, but it would be if an operator
failed to let us know that they had exceeded a QNL or failed to provide a report that
reviews the circumstances and whether they have continued to apply BAT.

6.4. Weekly advisory levels

If a significant proportion of the permitted discharges is released in a short time period, this
could lead to higher annual doses than those assessed assuming a uniform release rate.
We therefore sometimes set limits or advisory levels in relation to such short-term
discharges.

Short-term discharges to atmosphere may occur during the normal operation of Sizewell
C. Such discharges may occur during reactor start-up or shutdown and lead to larger than
average releases over relatively short periods of time.
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There is no requirement to model the impact of short-term liquid discharges to the marine
environment as significant short-term liquid discharges are unlikely to occur. Liquid
discharges from Sizewell C would be held in storage tanks before release and follow a
semi-continuous release process. There are also considerable dilution effects in the
marine environment caused by currents and tides.

We have considered whether we need to include any conditions or limits in the permit as a
result of these short-term effects. In particular, we have considered whether we should
include weekly advisory levels (WALs). We use WALs where there is the potential for
short-term releases to result in close to or exceed the source dose limit of 300uSv. If
WALSs are exceeded, operators are required to inform us and the Food Standards Agency
(FSA) and to assess the impact of any radioactivity deposited onto pasture and crops near
the site. This would enable both us and the FSA to consider if we need to take any further
action to protect the public.

We accept NNB GenCo (SZC)’s assumption that short-term releases to atmosphere are
unlikely to occur from both reactors at the same time. Our assessments, carried out in
accordance with the National Dose Assessments Working Group (NDAWG) Guidance, for
a short-term release to atmosphere from a single reactor at Sizewell indicate that even if
the entire annual limit was to be discharged in a short period of 12 hours, the doses would
still remain less than the source dose limit (300uSv) and radionuclide concentrations in
foodstuffs would remain below the maximum permitted levels (MPL)? in food. For this
reason, we have decided it is not appropriate to set any WALs.

6.5. Systems for discharge of gaseous radioactive waste to the
environment

The main sources of gaseous radioactive waste for the UK-EPR™ are:

e degassing of the primary coolant — in the primary circuit effluent degassers in the
coolant storage and treatment system or from head spaces in the tanks and vessels
containing primary circuit effluent. The radioactive species are primarily, hydrogen,
nitrogen, and gaseous fission and activation products. Hydrogen levels are
controlled by purging the tank headspace with nitrogen sweeping. The gaseous
waste treatment system collects waste and discharges via a carbon bed delay

® Maximum permitted levels (MPLs) are defined in Euratom Regulation 2016/52 and are retained EU law.
These specify limits for the amounts of radioactivity that are permitted in foods and animal feeds following
a radiological emergency. This only applies following a nuclear accident or other radiological emergency.
However, wider policy considerations mean that it is not appropriate to permit routine discharges that may
result in these levels being exceeded.

64 of 189



system for decay of noble gases, HEPA filtration and the main unit vent discharge
stack

e degassing of the secondary circuit — gas collected from the condenser vacuum
system is sent via the nuclear auxiliary building, HEPA filtered and discharged into
the main stack. This route is provided to account for radioactive gas that might arise
in the secondary circuit in the event of leakage from the primary circuit, for example,
at the boiler tube interface

e general ventilation of buildings with the potential for contamination —
ventilation air from the nuclear auxiliary building, fuel building, safeguard buildings,
the reactor building, the access building, and the effluent treatment building is
passed through HEPA filters, and iodine filters when necessary, before discharge

In Figure 7-10 of Support Document A2, NNB GenCo (SZC) provides a representation of
‘SZC radioactive gaseous effluent routes’. We have reproduced this here for ease of
reference.

Figure 6.1 Sizewell C radioactive gaseous effluent routes
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These gaseous wastes would be collected together for discharge by the main stack of
each unit at Sizewell C (Major outlets A1 and A2 in Schedule 3 of our permit). Each stack
has representative sampling and monitoring (see the application Support Document C1 on
plant monitoring) and discharges are made at a height of 70m. We concluded that the
discharge height contributes to BAT (Claim 4, Argument 22), see section 5.5.

When NNB GenCo applied for the permit for Sizewell C’s sister station Hinkley Point C we
permitted wet fuel storage system ventilation requirements in the interim fuel store. This
was regarded as a major outlet route. Since then, the design at Hinkley Point C, and
consequently Sizewell C, has evolved. The spent fuel at NNB GenCo (SZC) Ltd would be
stored in dry fuel canisters, resulting in reduced discharges of tritium. We have reflected
this development and the low level of discharge expected from the facility, with the
discharges being recognised as being via a minor outlet (A6).

The potential for the generation of particulate waste in routine fuel store operations is very
low and we accept that NNB GenCo (SZC) does not intend to include systems for the
mitigation of gaseous wastes from the interim spent fuel store.

Minor gaseous discharge routes are listed here. These make a minor contribution to the
overall site gaseous discharges. We are proposing to limit the discharges from all minor
outlets to 5% of the relevant site annual limit.

e outlet A3 — stack for the ventilation system of the interim storage facility for ILW.
ILW will be securely packaged before storage. NNB GenCo (SZC) does not expect
a filtered ventilation system will be needed in normal operation

e outlets A4 and A5 — main steam relief train vents, one for each unit. In certain
circumstances, steam can be let down from the secondary circuit to the atmosphere
through silencers and stacks. NNB GenCo (SZC) lists these as minor discharge
points and says that due to radioactivity concentrations in the secondary circuit
being so low under routine conditions, it is unlikely any appreciable radioactivity
would be discharged through them

e outlet A6 — we have used this outlet reference to cover all other minor discharges to
the atmosphere such as louvres, vents, fan-assisted vents, windows and doors
associated with radiation/contamination controlled areas, laboratories, turbine hall
and radioactive storage areas/tanks not specifically included in any other outlet

6.6. Gaseous radionuclide discharge limits

The Standardised Reporting of Radioactive Discharges Direction 2018 (UK Parliament,
2018b) defines (with reference to EU Commission Recommendation 2004/2/Euratom) 39
radionuclides for consideration in liquid discharges. These are listed in Table 3-2 of the
application Support Document B (Discharge Limits for Radioactive Waste).

We identified those that are significant for Sizewell C in terms of:
e quantity

e contribution to site discharges
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e dose to the representative persons

e collective human dose

e importance as indicators of plant performance or process control
e dose to environmental receptors

Those identified were tritium, carbon-14, noble gases, iodine-131, and fission and
activation products associated with particulate matter.

On the basis of replication of the nuclear island, NNB GenCo (SZC) applied for the same
radioactive discharge limits as we granted for Hinkley Point C. Each radionuclide to be
limited is discussed here.

6.6.1. Alpha emitters

As in the GDA and at Hinkley Point C, we have not included a limit for alpha emitters. We
considered alpha emitters at GDA and decided that they did not need detailed
consideration as the discharges and impacts were very low. We note that plutonium-241 is
not an alpha emitter but does decay to americium-241. However, the quantities of both are
not significant.

NNB GenCo (SZC) stated that alpha emitters would not be detectable in gaseous
discharges on the basis of measurements made at other PWRs. This is in line with our
assessment at GDA and we have not set a limit in the permit. For GDA, it was proposed
that a proportional counter capable of measuring both alpha and beta emitters would be
used. NNB GenCo (SZC) has not yet proposed a method for measuring beta emitting
radionuclides, which will be subject to a limit in the permit. This does not preclude using a
counter that will also detect alpha emitters, and we will consider this when we assess the
suitability of NNB GenCo (SZC)'s detailed monitoring proposals.

6.6.2. Tritium

The main source of tritium in gaseous discharges is from evaporation from the surface of
pools in the plant, in particular the in-containment refuelling water storage tank (IRWST).
We note that the nitrogen sweeping and gas recycling system and recombiner will result in
some tritium being routed to the aqueous route.

The tritium is collected by ventilation systems and discharged through the main stacks.
Some water vapour is condensed on cooling coils in the ventilation systems and then
discharged via aqueous routes.

We accept that the measures proposed to minimise transfer of tritium from liquids to
gaseous route contribute to BAT.

NNB GenCo (SZC) said that the ‘expected best performance’ is expected to result in
gaseous releases of tritium of one TBq per year and proposes a limit of 6TBq per year.
Allowing for the 2 units at Sizewell C, these are the same values presented in GDA, and at
Hinkley Point C.
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For tritium, we have set a limit in the permit because the level of discharge is greater than
the 1TBq per year criterion in our guidance. However, the impact of gaseous discharges of
tritium is very low. We estimate the dose from tritium discharges to atmosphere to the
group most exposed to atmospheric discharges to be 0.067uSv per year and the collective
dose to the world population to be 0.021 person-Sv.

The level of gaseous tritium discharge is directly related to in-core primary circuit arisings
and the control of the fuel pools. Therefore, the tritium content of gaseous discharges is
also an indicator of process control, which is another reason why we propose a limit.

NNB GenCo (SZC) described how it has used operational experience modified for the UK
EPR™ case to predict the ‘expected best performance’ and supports its prediction with
data from the French PWR fleet and German Konvoi reactors.

NNB GenCo (SZC) described the contingencies it believes should be considered to set the
limit. These include trends and events that are expected to occur such as reactor
shutdown, maintenance activities, changes in the pool surface area during shutdown,
coolant chemistry changes and fuel failure.

We have assessed the prediction and the contingencies and consider them to be
reasonable. We consider that the NNB GenCo (SZC) proposal for a 12-rolling-month limit
for gaseous discharges of tritium of 6TBq is acceptable. This is twice the limit we proposed
for a single UK EPR™ in our GDA assessment.

NNB GenCo (SZC) proposed a QNL of 400GBq for a 3-rolling-month level. Its approach
starts with ‘expected best performance’ and allows for normal operation fluctuations, in
particular evaporation may be higher in the summer months.

In the GDA, we proposed a QNL of 150GBq for a single reactor, which we revised to
200GBq following consultation to give an adequate margin for operational fluctuations.

NNB GenCo (SZC)'s proposal is twice the GDA QNL (as there are 2 reactors) and after
reviewing our GDA considerations following consultation, we have set a QNL of 400GBq
for gaseous discharges of tritium in the permit.

6.6.3. Carbon-14

Over 80% of the carbon-14 to be discharged is expected to be degassed from the primary
coolant and discharged through the gaseous waste processing system to the main stacks.
Although there is operational experience indicating that there can be some hold up of
carbon-14 in delay beds, due to its long half-life, there is effectively no abatement of
carbon-14.

NNB GenCo (SZC) said that the ‘expected best performance’ per unit is 700GBq per year
and proposed a limit of 1.4TBq per year. These are the same values presented in GDA,
allowing for the 2 units, and they replicate the limit at Hinkley Point C.

NNB GenCo (SZC)’s proposed limit is greater than the one TBq per year threshold
criterion for limit setting in our guidance. The contributions of carbon-14 to public dose and
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collective dose are also greater than our 1uSv per year and 1 person-Sv threshold criteria
for collective dose (for European and world populations), which also require us to set a
limit. While carbon-14 contributes the most of any of the radionuclides to the impact of
gaseous discharges, its impact is, in real terms, still low. We estimate the dose from
carbon-14 discharges to atmosphere to the group most exposed to atmospheric
discharges to be 1.2uSv per year and the collective dose to the world population to be
27person-Sv.

For GDA, we decided that an annual limit for gaseous discharges of 700GBq of carbon-14
was appropriate for a single UK EPR™. This was based on considering:

¢ the measures taken to reduce the production and release of carbon-14 in the
reactor

e that there is no effective process for removing carbon-14 from the gaseous waste

e historic discharges at European and US PWRs

e uncertainty of the split of carbon-14 between gas and liquid phases and the level of
nitrogen in the coolant

NNB GenCo (SZC) described in its application how it predicted the ‘expected best
performance’. Its main basis is on source terms, with production from oxygen-17 the
highest, with an additional variable amount from dissolved nitrogen. Operational
experience from predecessor units is not as relevant, as the UK EPR™ design is
somewhat different. At Hinkley Point C, NNB GenCo said that operational feedback from
operating PWR plant showed highly variable discharge levels of carbon-14. It also said
that the dissolved nitrogen level in the coolant, assumed as 18ppm (parts per million) for
‘expected best performance’, could be higher in an operational UK EPR™. We accept that
this applies to the proposed EPR™ reactors at Sizewell C. Other contingencies include
unplanned shutdown and fuel failure. There is also some uncertainty about the distribution
of carbon-14 between gaseous (80% assumed) and liquid phases, which NNB GenCo
(SZC) says can depend on mid-cycle trips, primary coolant dilution requirements, faults in
the gaseous waste processing system and the chemical and volume control system
demineraliser changes.

NNB GenCo (SZC), therefore, proposed 1.4TBq per year as the limit, which includes the
minor contributions from the neutron flux (‘aeroball’) monitoring system, the reactor pit
atmosphere and the interim spent fuel store.

We assessed the prediction and the contingencies and accept these as reasonable. We
accept NNB GenCo (SZC)’s proposal for a 12-rolling-month limit for gaseous discharges of
carbon-14 of 1.4TBq per year.

NNB GenCo (SZC) applied for a QNL of 300GBq for a 3-rolling-month period. Its approach
started with ‘expected best performance’ and allowed for normal operational fluctuations
and possibly 100% full power operation in any quarter (the annual prediction assumes
91%). Its factor for operational fluctuations was based on analysis of data for predecessor
plant between 2002 and 2009 used in the NNB GenCo application for Hinkley Point C
which was updated with EDF PWR data from 2008 to 2013.
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During the GDA, we proposed a QNL of 100GBq for a single reactor. We considered the
information NNB GenCo (SZC) provided about fluctuations of discharge, which is more
recent than that provided at GDA. NNB GenCo (SZC) applied for a QNL of 300GBq, and
we consider that this is appropriate at this stage for the 2 reactors.

6.6.4. Noble gases

NNB GenCo (SZC) states in its application that the ‘expected best performance’ is 1.6TBq
per year and proposed a limit of 45TBq per year. Allowing for the 2 units at Sizewell C,
these are the same values presented in GDA.

The level of discharge at the maximum is greater than the 1TBq per year limit setting
criterion in our guidance, so we will set a limit. However, we note the radiological impact of
noble gas discharges is low. We estimate the dose from discharges of noble gases to
atmosphere to the group most exposed to atmospheric discharges to be 0.14uSv per year
and the collective dose to the world population to be 0.002 person Sv.

The presence of noble gases in the discharge is an indicator of a fuel cladding failure and,
therefore, a further reason for a limit.

For GDA, we decided that an annual limit for gaseous discharges of 22.5TBq of noble
gases was appropriate for a single UK EPR™. This was based on considering:

e the better integrity expected of fuel

e reduction in discharge activity by decay in the carbon beds of the gaseous waste
processing system

e historic discharges at European and US PWRs

e allowance for a level of fuel cladding failure to avoid constraining operations given
that the impact of discharges is low; the dose at the generic site was 0.047uSv per
year to an adult

NNB GenCo (SZC) described how it predicted the ‘expected best performance’ based on
predecessor unit data. Discharges of noble gases are very variable and greatly affected by
fuel issues. With no fuel leaks, discharges can be below detection levels, while, when
failed fuel is present, discharges of noble gases can be an order of magnitude higher. The
‘expected best performance’ has been set at a very ambitious low level only achievable
with no fuel leaks.

NNB GenCo (SZC) states in its application that there are 2 main contingencies to consider
for the noble gas limit. One is fuel cladding failure and the other is any fault in the gaseous
waste processing system, in particular any requirement to bypass the delay beds. NNB
GenCo (SZC) proposed a limit of 45TBq per year. It accepted that this appeared to be a
large headroom over the ‘expected best performance’, but data showed the significant
impact fuel issues have on discharges. It chose to propose the same limit for the
1,300MWe PWR units currently operating in France, but said this was effectively a
decreased limit for the UK EPR™, as its power output is some 20% higher.
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We accept the prediction for ‘expected best performance’ and that fuel issues can
significantly increase noble gas discharges. Irrespective of the benefits of BAT applied to
fuel manufacture, the EPR™ reactors are designed to run until their next refuelling
shutdown tolerant of a small level of fuel leaks and so, in setting a limit, we do not wish to
constrain operations as the dose impact from noble gases is very low. In the event of leaks
that may challenge the QNL, we will expect NNB GenCo (SZC) to justify continued
operation with leaking fuel for the impact of all nuclides that might be released and require
the operator to apply BAT to minimise all releases of radionuclides to the environment.

We accepted a limit proposal of 22.5TBq per year for a single UK EPR™ at GDA. We
have considered whether it is valid to double the contingency for 2 units and decided that
fuel leaks could occur on both units at the same time. Also, considering the low site-
specific dose impact from noble gases (see chapter 7), we consider that NNB GenCo
(SZC)’s proposal for a 12-rolling-month limit of 45TBq for Sizewell C is acceptable.

NNB GenCo (SZC) proposed a QNL for all the noble gases of 1.5TBq for a 3-rolling-month
level. It looked at operational data for predecessor plant and identified that there is often a
peak discharge in one month. It considered that this would be 0.607TBq for one UK
EPR™. It then added 2 months at ‘expected best performance’ to give a 3-month level.

At GDA, we decided that a QNL of 2.25TBq for a single unit was appropriate. We based
this on experience of older plant that operated with the lower levels of fuel integrity than is
now expected by NNB GenCo (SZC). When we reviewed NNB GenCo (SZC)’s approach,
we were content that its proposed QNL of 1.5TBq would better highlight adverse trends in
disposals.

6.6.5. lodine-131

Gaseous iodine radionuclides will degas from the primary coolant and enter the gaseous
waste processing system. The recirculation of purge gas in the gaseous waste processing
system will allow decay of shorter-lived iodine radionuclides such as iodine-132 and
iodine-134. When purge gas is bled off, it passes through delay beds before it is
discharged. While these beds are not targeted at iodine radionuclides, a delay of 40 days
is claimed for iodine radionuclides. The discharge reduction factor of 40 is for iodine-131,
which has a long half-life (around 8 days) compared to most of the other radionuclides of
iodine. The decontamination factors for these other radionuclides will be higher. Much
higher decontamination factors are achievable on systems with low flow, but we consider
the delay achieved in the delay beds is BAT for this type of plant.

lodine-131 is chosen as the indicator for all iodine radionuclides to simplify monitoring.
Levels of other iodine radionuclides activity can be derived from iodine-131 monitoring if
needed.

We considered the use of iodine-131 as a surrogate for all radionuclides of iodine during
the GDA of the UK EPR™ and also when we reviewed British Energy Generation’s
radioactive substances activity permit for the Sizewell B power station in 2006. For
Sizewell B, we have information that although during periods of fuel leakage the typical
levels in the coolant of iodine-132 are up to 10 times higher than iodine-131, the impact
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from iodine-132 was low compared to the impacts of iodine-131. This is because the
impact per unit activity discharged of iodine-132 is approximately 1% of the impact of
iodine-131. We have set a limit for iodine-131 in the permit as we consider it is a suitable
surrogate for all radionuclides of iodine for Sizewell C.

NNB GenCo (SZC) said that the ‘expected best performance’ is 50MBq per year and
proposed a limit of 400MBq per year. Information was presented in GDA on total iodines.
As iodine-131 is approximately 50% of total iodines, these values are equivalent.

In our assessment of the impact of iodine-131, we estimated the dose from discharges of
iodine-131 to atmosphere to the group most exposed to atmospheric discharges to be
0.003uSv per year and the collective dose to be 0.0002 person Sv. We also considered
the impact of total iodines, using iodine-133 to represent other iodines. We estimated the
dose from discharges of total iodines to atmosphere to the group most exposed to
atmospheric discharges to be 0.004uSv per year and the collective dose to be 0.0002
person Sv. Although these dose impacts are below our criteria for setting limits, we have
set a limit in the permit, as the presence of iodine-131 in the discharge is a useful indicator
of fuel leaks and the integrity of the delay beds.

For GDA, we decided that an annual limit for gaseous discharges of 400MBq of iodine-131
was appropriate for a single UK EPR™. This was based on considering:

e the better integrity expected of fuel

e reduction in discharge activity by decay in the carbon beds of the gaseous waste
processing system (TEG)

e historic discharges at European and US PWRs

e allowance for a level of fuel cladding failure to avoid constraining operations given
that the impact of discharges is low; the dose at the generic site was 0.039uSv per
year to an adult

NNB GenCo (SZC) described how it predicted the ‘expected best performance’ based on
data from predecessor PWRs in France. The 50MBq per year value taken may be higher
than observed in reality as much of the data was shown at detection limit rather than
actual measured values. Discharges of iodine radionuclides are very variable and greatly
affected by fuel leaks, as with noble gases.

NNB GenCo (SZC) said there are several contingencies to consider for the iodine-131
limit. These are fuel leaks, a fault or unavailability of the gaseous waste processing
system, unpredictable release from pipes and faults in the iodine traps. NNB GenCo (SZC)
proposed a limit of 400MBq per rolling year to provide headroom over the ‘expected best
performance’ to allow for the contingencies. It supported its proposal by reference to
peaks in the data from predecessor PWRs.

We consider that the prediction for ‘expected best performance’ is acceptable and that fuel
issues and other contingencies require sufficient headroom to be added to that value to
give the limit. We consider that NNB GenCo (SZC)'s proposal for the gaseous iodine-131
12-rolling-month limit to be 400MBq for Sizewell C is acceptable. This is actually less than
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that we proposed at GDA, as there we used the predicted maximum, 400MBq for one UK
EPR™ for total iodines, as the limit for iodine-131 alone.

NNB GenCo (SZC) proposed a QNL of 64MBq for a 3-rolling-month level. It looked at
operational data for predecessor plant (for all French N4 design PWRs 2004 to 2009, and
French EDF plant 2008 to 2013) and identified that there is often a peak discharge in one
month. It considered this normal variability would be 28MBq for one UK EPR™. It then
added 2 months at ‘expected best performance’ to give a 3-month level.

In the GDA, we proposed 40MBq for a single reactor. We consider that NNB GenCo
(SZC)’s proposal is based on a better estimate from operational experience and have set
a QNL of 64MBq, as was done for Hinkley Point C.

6.6.6. Fission and activation products associated with particulate matter —
caesium-134, caesium-137, cobalt-58 and cobalt-60

Fission and activation products are present in the reactor coolant and can be in aerosols
produced from equipment leaks or as the coolant is treated, in the chemical and volume
control system (CVCS). In the permit, we term these fission and activation products as
‘beta emitting nuclides associated with particulate matter’.

Most fission and activation products in the primary coolant remain in the liquid phase.
Aerosols from equipment leaks are picked up by the ventilation systems, which have
HEPA filters that should effectively remove the aerosols before discharge to the main
stack. Fission and activation products can be in the gaseous effluent from the CVCS to the
gaseous waste processing system. The gaseous effluent from the gaseous waste
processing system passes through HEPA filters before discharge to the main stack.

In our assessment of the impact of all the other radionuclides taken together, we estimated
the dose from discharges of other radionuclides to atmosphere to the group most exposed
to atmospheric discharges to be 0.03uSv per year and the collective dose to be 0.0007
person Sv. Both doses are less than our criteria for setting a limit, so, on the basis of dose
alone, we do not need to set a limit. However, we consider that these radionuclides act as
an indicator of plant performance and therefore require a limit in the permit.

NNB GenCo (SZC) said that the ‘expected best performance’ for other fission and
activation products is 8MBq per year and proposed a limit of 120MBq per year. These are
the same values EDF and AREVA submitted at GDA and were used for Hinkley Point C.

The presence of fission products, mainly caesium-134 and 137, and activation products,
mainly cobalt-58 and 60, in the discharge would be an indicator of faults in the HEPA
filtration system and fuel.

For GDA, we decided that an annual limit for gaseous discharges of 50MBq for other
radionuclides was appropriate for a single UK EPR™. This was based on considering:

e the measures taken to reduce the creation and discharge of other radionuclides
e historic discharges at European and US PWRs
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e that the impact of discharges is low; the dose at the generic site was 0.018uSv per
year to an adult

NNB GenCo (SZC) described how it predicted the ‘expected best performance’ based on
data from predecessor PWRs in France. The 8MBq per year value is more a sum of
detection thresholds as most measurements were below detection limits of the monitoring
instrumentation.

We have set an annual limit of 120MBq in the permit.

NNB GenCo (SZC) suggested a QNL of 58MBq for a 3-rolling-month level may be
appropriate. It looked at operational data for predecessor plant and identified that there is
often a peak discharge in one month. It considered this would be 28.4MBq for one UK
EPR™. It then added 2 months at ‘expected best performance’ to give a 3-month level.
However, in line with Environment Agency feedback reflected in the permit at Hinkley
Point C, NNB GenCo (SZC) applied for a QNL of 8MBq.

We considered a lower QNL to be appropriate because we expect the limits of detection of
the measuring equipment to be a large portion of the measured result. Small changes in
discharges or the limits of detection can have a large impact on the measured discharge.
Therefore, we have allowed for an event leading to discharges of 75% of the annual
expected best performance in one month, with this unit and the other unit operating at best
performance for the rest of the period.

In making our assessment of beta emitting radionuclides associated with particulate
matter, we considered leakage from the primary circuit to the secondary circuit and the
potential that could lead to gaseous discharges of both fission products and actinides from
the steam vents. We considered the removal of particulate matter from the primary circuit
at GDA and are satisfied that the CVCS will remove particulate matter from the primary
circuit. Furthermore, leakage to the secondary circuit is likely to be very low due to the
integrity of the components and will primarily involving tritium diffusion. We consider that
this is not a credible route for discharge of fission and activation products.

6.6.7. Gaseous discharges — summary of estimated best performance,
proposed annual limits and quarterly notification levels and the
permitted limits and levels included in the permit

We have produced Table 6.2 showing NNB GenCo (SZC)’s values of estimated best
performance, its proposals for annual limits and quarterly notification levels and the limits
and QNLs we have included in our Sizewell C permit.
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Table 6.2 Best estimated performance, proposed site limits and notification levels and
those included in the permit: gaseous discharges

NNB Environment NNB Environment
GenCo Agency GenCo Agency
(SZC) (SZC)
Tritium 1,000 6,000 6,000 400 400
Carbon-14 700 1,400 1,400 300 300
Noble gases 1,600 45,000 45,000 1,500 1,500
lodine-131 0.05 0.4 0.4 0.064 0.064
Other fission 0.008 0.12 0.12 0.008 0.008
and activation
product
gasses

6.7. Systems for the discharge of aqueous radioactive waste to
the environment

The main source of aqueous radioactive discharges would be from the treatment of
primary coolant. Additionally, some aqueous waste is produced by the liquid waste
processing system (TEU) collecting equipment drainage, leakage or floor washings that
could be contaminated with radioactivity.

In Figure 6.2 we have reproduced Figure 7.9 from Support Document A2 of NNB GenCo
(SZC)’s application, ‘Summary of discharge routes from Sizewell C site’. This provides a
visual indication of the sources of aqueous waste, where that waste is stored and
processed, and its ultimate discharge route.
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Figure 6.2 Summary of aqueous discharge routes from Sizewell C
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The liquid waste processing system takes effluent from the various sources initially into
buffer storage tanks. NNB GenCo (SZC) would then use filtration, ion exchange or
evaporation, as appropriate, to minimise the radioactivity content before effluent is
collected in a set of discharge tanks (3 tanks, each of 750m? capacity). Tank contents are
analysed for acceptability to discharge and, if they meet the criteria, they are then
discharged through outlet W1 under a management system to the outfall pond where there
is initial dilution in the returning cooling water, which passes at a minimum of
116m3/second.

Another potential, but minor, source of radioactivity is drainage water from the turbine hall,
including drainage from the secondary circuit. This is collected in separate discharge tanks
(2 tanks each of 750m?3 capacity) for acceptability analysis before disposal to the outfall
pond through outlet W2.

At Sizewell C, one liquid waste processing system would handle the liquid effluent from
both units, and the discharge tank system is common. The outfall pond would discharge
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into the North Sea through a tunnel, with its outfall some 3.5km offshore. We have
assessed that the aqueous discharge arrangements contribute to BAT (see section 5.5).

The discharge system includes some reserve tanks (3 tanks, each of 750m? capacity).
These tanks can discharge to the outfall pond through outlet W2, but also the contents can
be circulated into the liquid waste processing system, if required. There are other drainage
systems (W3-W6 in Figure 2) that have little potential for radioactive contamination.

NNB GenCo (SZC) has allocated disposal outlet references W1 to W6 as shown in Figure
6.2. Most of the radioactivity discharged would be in discharges from the KER tanks,
which would be continually proportionally sampled at outlet W1. Outlets W2 would also
have proportional sampling (see section 6.13.4 of this document). The other outlets, W3 to
W6, are proposed to be sampled intermittently as no contamination by radioactivity is
expected (see section 7.2.5 of the application Support Document A2). We have chosen
not to set individual limits for these outlets but have specified in the permit that total
discharges from these shall not exceed 5% of the relevant site annual limits.

6.8. Aqueous radioactive discharge limits

The Standardised Reporting of Radioactive Discharges Direction 2018 (UK Parliament,
2018b) defines (with reference to EU Commission Recommendation 2004/2/Euratom) 39
radionuclides for consideration in liquid discharges. These are listed in Table 3-2 of the
application Support Document B (Discharge Limits for Radioactive Waste).

We identified those that are significant for Sizewell C in terms of:

e quantity

e contribution to site discharges

e dose to the representative persons

e collective human dose

e importance as indicators of plant performance or process control
e dose to environmental receptors

Those identified were tritium, carbon-14, cobalt-60, caesium-137, and ‘other nuclides’ as a
single group.

NNB GenCo (SZC) applied for the same radioactive discharge limits as we granted for
NNB GenCo (HPC) at Hinkley Point C.

6.8.1. Alpha emitters

As in the GDA and at Hinkley Point C, we have not included a limit for alpha emitters. We
considered alpha emitters at GDA and decided that they did not need detailed
consideration as the discharges and impacts were very low. We note that plutonium-241 is
not an alpha emitter but does decay to americium-241. However, the quantities of both are
not significant.

NNB GenCo (SZC) stated that alpha emitters would not be detectable in liquid effluent.
This is in line with our assessment at GDA and, although we have not set a limit in the
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permit, we will require assessment for alpha emitters for individual and bulked samples
through the permit. For bulked samples, more sensitive methods can be applied. We will
require results to be reported to us and we will make them available on the public register.

6.8.2. Tritium

Tritium waste originates in the primary coolant generally as tritiated water and the majority
of tritium is discharged as aqueous effluent. NNB GenCo (SZC) stated that disposal to the
marine environment produces a lower impact than gaseous discharges. This is supported
by information in its dose assessment, and our independent assessment has confirmed
this. Therefore, we consider that the discharge of tritium as liquid effluent in preference to
gaseous effluent contributes to BAT.

For the GDA, we decided that an annual limit for aqueous discharges of 75TBq of tritium
was appropriate for a single UK EPR™. This was based on considering:

e the measures taken to reduce the production and release of tritium in the reactor

e there is no effective process for removing tritium from the aqueous waste

e the impact of discharges is low; the dose at the generic site was 0.14uSv per year
to an adult

e historic discharges at European and US PWRs

NNB GenCo (SZC) said that the ‘expected best performance’ is 104TBq per year for the 2
units at Sizewell C and proposed a limit of 200TBq per year. Allowing for the presence of 2
units rather than one considered in GDA, the ‘expected best performance’ per unit is
simply the same value presented in GDA. The proposed limit is higher than twice our
proposed indicative annual limit in the GDA, but is aligned to the approved limit granted at
Hinkley Point C.

We have set a limit for tritium in the permit as the level of discharge is greater than the
1TBq per year criterion in our guidance. However, the impact of aqueous discharges of
tritium is very low; we estimated the dose from aqueous tritium to the group most exposed
to liquid discharges to be 0.006uSv per year and the collective dose to the world
population to be 0.007 person Sv.

NNB GenCo (SZC) considered that a limit higher than twice the single unit maximum
annual discharge is necessary. This is because tritium accumulates in the reactors until
towards the end of the 18-month fuel cycle when there are higher rates of liquid
discharges of primary coolant to reduce its boron content to maintain reactivity. At Hinkley
Point C, we accepted NNB GenCo (SZC)’s argument that allowance should be made for 2
planned and one possible unplanned outage occurring within one rolling 12-month period.

We consider that this is an infrequent but possible sequence of events that was not
considered when the GDA limits were proposed for a single unit and a calendar year. We
consider it would be unreasonable to restrict the operation of the power station by
imposing a limit that was inappropriately low and have accepted NNB GenCo (SZC)’s
argument for a limit of 200TBq for Sizewell C.
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NNB GenCo (SZC) proposed a QNL of 60TBq. At GDA, we considered a QNL of 45TBq to
be appropriate for one unit based on the 3 months of higher discharges that occur before
an outage. For 2 units, we have taken this QNL for a single unit along with the addition of
one quarter of the ‘expected best performance’ (that is, 52TBq divided by 4 and rounded
up) of 15TBq for the other unit. This is consistent with the limits imposed at Hinkley Point C
and we therefore accept that a QNL of 60TBq is appropriate for Sizewell C.

We will keep these limits and notification levels under review in the light of operational
experience.

6.8.3. Carbon-14

NNB GenCo (SZC) said that up to 20% of carbon-14 produced in the primary coolant can
be discharged as aqueous effluent. Some carbon-14 will be retained in filters, ion
exchange resins and in evaporator concentrate, but this is not the main purpose of those
techniques.

NNB GenCo (SZC) said that the ‘expected best performance’ is 46GBq per year and
proposed a limit of 190GBq per year. Allowing for the 2 units at Sizewell C, these are pro
rata the same values presented in GDA.

Carbon-14 contributes the most of any of the radionuclides to the impact of aqueous
discharges. We estimated the dose from aqueous carbon-14 to the group most exposed to
liquid discharges to be 3.59uSv per year and the collective dose to the world population to
be 2.3person-Sv. Both the dose to the group most exposed to liquid discharges and the
collective dose to the world population are above our criteria for setting a limit, therefore
we have set one.

For GDA, we decided that an annual limit for aqueous discharges of 95GBq of carbon-14
was appropriate for a single UK EPR™. This was based on considering:

¢ the measures taken to reduce the production and release of carbon-14 in the
reactor

e that there is no effective process for removing carbon-14 from the aqueous waste

e historic discharges at European and US PWRs

e uncertainty of the split of carbon-14 between gas and liquid phases and the level of
nitrogen in the coolant

NNB GenCo (SZC) said that the ‘expected best performance’ is based on data from the
1,300MWe plant currently operating in France, modified for the output of the UK EPR™. It
said that this is similar to a value calculated as 5% of the source term. It provided
calculated data against measured discharges that shows wide variance between the two
and said accurately predicting discharges is complex, as the behaviour of carbon-14 in the
plant is affected by its chemical form and that form may change.

NNB GenCo (SZC) provided information on the contingencies affecting aqueous
discharges of carbon-14: its main concern was the uncertainty in the partitioning of
carbon-14 between the gaseous and liquid phases. It proposed to base its maximum on
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20% carbon-14 in the liquid phase, giving 190GBq per year. Other contributing factors
were high nitrogen content in the primary coolant, unplanned shutdown, and
contamination of fuel pools. This maximum includes sufficient margin to cover these
contingencies.

The discharge of carbon-14 would follow the same pattern as tritium, with the majority
discharged in the months before shutdown. This is because carbon-14 accumulates in the
reactors circuit until towards the end of the 18-month fuel cycle when there are higher
rates of liquid discharges of primary coolant to reduce its boron content to maintain
reactivity. However, on considering the effect of the 2 units on the 12-rolling-month total
discharge, NNB GenCo (SZC) said there should be no impact, and put forward 190GBq
per year, as the proposed limit.

The prediction for ‘expected best performance’ and justification for the proposed limit are
the same as we assessed and accepted in GDA. We consider that NNB GenCo (SZC)'s

proposal for the aqueous carbon-14 12-rolling-month limit to be 190GBq for Sizewell C is
acceptable.

NNB GenCo (SZC) applied for a QNL of 9GBq for a 3-rolling-month level per reactor. We
proposed during the GDA a QNL of 9GBq for a single reactor, which was based on a
higher discharge in one month. We consider a QNL of 18 GBq to be appropriate for
Sizewell C.

6.8.4. Other fission and activation products (including caesium and cobalt)

Activated corrosion products and other fission products would be present in primary
coolant sent to the TEU (liquid processing system) for treatment and disposal. Abatement
techniques in the TEU include filtration, ion exchange and evaporation. We have
considered how these contribute to BAT in section 5.4.

NNB GenCo (SZC) proposed limits and QNLs in its submission for cobalt-60, caesium-137
and ‘other fission and activation products’ in section 4.5 (page 134) of its Head Document,
with supporting information in Support Document B section 5.6.1, 5.6.2 and 5.6.3
respectively.

We have assessed the information NNB GenCo (SZC) provided in light of our GDA
assessment of the EPR™ reactor. Allowing for the proposal for 2 units at Sizewell C, the
values applied for are based on the values presented in GDA and are consistent with the
permit granted at Hinkley Point C. For aqueous discharges of fission and activation
products, we have taken into account the sources, expected discharges and impacts.
Using our criteria for limit setting, we have decided to set specific limits for cobalt-60 and
caesium-137. Cobalt-60 is an indicator of lack of corrosion control and/or failure of
treatment in the liquid waste processing system. Caesium-137 is an indicator of fuel
failure.

Cobalt-60

NNB GenCo (SZC) said that the ‘expected best performance’ for cobalt-60 would be
395MBq/year and proposed a limit of 6GBg/year. NNB GenCo (SZC) proposed a limit for
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this radionuclide based on the GDA information and, for 2 units. We reviewed these
figures in GDA and again in the Hinkley Point C application. We consider that an annual
limit of 6GBq is also appropriate for Sizewell C.

We estimated the dose from aqueous cobalt-60 to the group most exposed to liquid
discharges to be 0.1uSv per year and the collective dose to the world population to be
0.0003 person-Sv.

We considered the methods NNB GenCo (SZC) used to propose a QNL in section 5.6.1 of
Support Document B of its submission. NNB GenCo (SZC)’s method leads to a QNL of
0.3GBq. Taking into account the variation in expected performance and the potential
contribution of minimum detectable activity results, we consider that this is an appropriate
value for the QNL.

Caesium-137

At GDA, we set an annual limit for one UK EPR™ of 0.5GBq. This would lead to a limit of
1GBq. NNB GenCo (SZC) said that the ‘expected best performance’ for caesium-137 is
114MBq per year and proposed a limit of 1.9GBq per year.

We estimated the dose from aqueous caesium-137 to the group most exposed to liquid
discharges to be 0.006uSv per year and the collective dose to the world population to be
0.0002 person Sv.

We consider that the additional information NNB GenCo (SZC) provided in the application
based on recent PWR operational experience of similar reactors, allowing for the transfer
of experience to the planned EPR™ operating regime, justifies a limit of 1.9GBq.

NNB GenCo (SZC) proposed a QNL of 0.11GBq. We consider that given the variations in
expected performance and the potential contribution of minimum detectable activity results
to the measured discharge, a QNL of 0.1GBq is appropriate.

We will keep these limits under review in the light of operational EPR™ experience.
Other radionuclides

NNB GenCo (SZC) said that the ‘expected best performance’ for ‘other fission and
activation products’ (excluding caesium-137 and cobalt-60) is 804MBq per year and
proposed a limit of 12GBq per rolling year.

NNB GenCo (SZC) initially proposed a QNL of 1.0GBq for other fission and activation
products following the approach taken at Hinkley Point C. However, at Hinkley Point C we
set a QNL of 0.6 and consider that is appropriate for Sizewell C. NNB GenCo (SZC)
applied for a QNL of 0.6GBq for other radionuclides (as a group).

lodines tend to dissolve and are, therefore, mostly found in aqueous effluents. While it is
not their main function, the demineralisers in the coolant purification system do absorb
significant amounts of iodine if it is present in the effluent. Also, effluents are held up in
tanks in the liquid waste processing system awaiting treatment or discharge. The delays
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would allow most of the shorter half-life iodine radionuclides to decay. Due to the short
half-life of the other radionuclides of iodine, we consider iodine-131 as a suitable
representative for the whole group of iodine radionuclides potentially in discharges.

For GDA, we decided that an annual limit for aqueous discharges of iodine-131 was not
appropriate for a single UK EPR™. This was based on considering:

e improved fuel integrity

e removal in demineralisers

e historic discharges at European and US PWRs

e low level of discharge, a maximum of 50MBq per year

e the impact of discharges is very low, the dose at the generic site was 0.000076uSv
per year to an adult

We do not propose to set an iodine-131 aqueous discharge limit for Sizewell C as the
predicted discharges do not meet any of our limit setting criteria, therefore aqueous iodine
discharges will be limited by the other radionuclides limit.

In our assessment of the impact of all the other radionuclides taken together, we estimated
the dose to the group most exposed to liquid discharges to be 0.013uSv per year and the
collective dose to be 0.0009person-Sv. Both doses are less than our criteria for setting a
limit, so, on the basis of dose alone, we do not need to set a limit. However, we consider
that these radionuclides require limits in the permit to act as indicators of plant
performance and therefore should be subject to control. We propose to set a limit that will
be based on a method of measurement designed to detect a wide range of radionuclides.

6.8.5. Aqueous discharges — summary of estimated best performance,
proposed annual limits and quarterly notification levels and those
included in the permit

We have set out in Table 6.3 the operator’s estimates of best estimated performance,
limits and QNLs applied for, alongside the limits we have set. These limits are reflected in
our permit for Sizewell C. The limits on disposals of aqueous radioactive waste are set out
in Schedule 3 of the permit.

6.9. Future gaseous and aqueous discharge limits

We will review limits in future in light of the performance of the UK EPR™. It may then be
appropriate to reduce the contingency built into the limits. We will consider the
government’s statutory guidance on radioactive discharges to the Environment Agency at
any future reviews.

There is an overriding requirement for operators to use BAT that applies below any limit
we set, and it is through this requirement that we continue to expect best performance and
assure ourselves discharges are minimised and that doses to the public and environment
remain ‘as low as reasonably achievable’ (ALARA), taking social and economic factors
into account.
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Table 6.3 Best estimated performance, proposed limits and notification levels and those
included in the permit: aqueous discharges

NNB GenCo
(SZC)

Environment
Agency

NNB GenCo
(SZC)

Environment
Agency

Tritium

104,000

200,000

200,000

60,000

60,000

Carbon-14

46

190

190

18

18

Cobalt-60

0.395

0.3

0.3

Caesium-137

0.114

1.9

1.9

0.1

0.1

Other fission
and activation
products
(excludes
tritium, carbon-
14 and caesium-
137)

1.2

12

0.6

Other fission
and activation
products
(excludes
tritium, carbon-
14, cobalt-60 and
caesium-137)

0.804

12

0.6

6.10. Disposals by burial in an engineered facility on the site

NNB GenCo (SZC) did not apply to dispose of wastes by burial on the site.

6.11. Transfers of radioactive waste

We require all operators to:

¢ minimise the amount of radioactive waste generated
¢ minimise discharges of that radioactive waste to the environment
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This results in radioactive wastes preferentially being in the form of solid waste (the
‘concentrate and contain’ principle) which will require disposal either on-site or by transfer
to other suitably permitted sites for treatment or disposal as appropriate.

We do not routinely set limits on transfers of radioactive waste to other sites as those sites
must be permitted, and any transfers must comply with the waste acceptance criteria for
the receiving site.

In accordance with government policy on the management of solid low-level waste, the
permit contains a number of standard provisions to facilitate the disposal of low-level
waste in accordance with the waste hierarchy. You can find further information about the
disposal of solid low-level waste in:

e Policy for the long-term management of solid low level radioactive waste in the
United Kingdom (UK Parliament, 2007)

o UK Strategy for the Management of Solid Low Level Radioactive Waste from the
Nuclear Industry (UK Parliament, 2016b)

The permit contains standard conditions (3.1.1 to 3.1.6) in relation to the transfer of
radioactive waste, which require the waste to be properly characterised and all relevant
information to be made available to potential consignees, so that they are informed about
the nature of the radioactive waste and only accept such wastes as they are permitted to
receive.

6.12. Receipt of waste

NNB GenCo (SZC) did not apply to be able to receive radioactive waste from other sites.
However, the permit does include a standard condition (3.1.7), which allows NNB GenCo
(SZC) to receive returned samples and waste.

NNB GenCo (SZC) did not include any further information on the receipt of waste because
it only expects to receive returned samples, waste returned to the site in accordance with
permit condition 3.1.7 or waste collected as a result of any future participation in the
National Arrangements for Incidents involving Radioactivity (NAIR) or the RADSAFE
scheme.

The permit contains standard conditions (for example, 2.6.1) requiring the operator to
provide information to potential consignors about waste that can be accepted under this
permit to ensure that consignors only send waste that the operator can receive.

6.13. Monitoring

We assessed NNB GenCo (SZC)’s proposals for in-process, discharge and disposal, and
environmental monitoring (as outlined in chapter 5 of the application’s Head Document
and in more detail in Support Documents C1 and C2). NNB GenCo (SZC) notes that:

“As the SZC project develops, SZC Co. will demonstrate that the specification of
equipment to fulfil the monitoring arrangements are BAT based on the application of
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relevant codes and standards recognised as relevant good practice. During the
procurement process SZC will continue to monitor the development of equipment supply
to ensure equipment meets all specified requirements and that installation is completed
successfully ensuring that the BAT criteria established is not compromised. The ‘Forward
Work Plan’ (FWP) (in section 5 of Support Document C1) details the further work required
to demonstrate that monitoring systems remain BAT during the design, procurement and
construction process through the production of system level BAT assessments as well as
supporting documentation (such as techniques documents) to be completed as the
process towards operations continue.”

We accept that this work is outstanding and will be completed after the permit is granted.
We have included information/improvement conditions in the permit (see sections 6.13.1
to 6.13.6) to make it a specific requirement to complete this work.

The following sections (6.13.1 to 6.13.6) outline NNG GenCo (SZC)’s proposals for
monitoring concerning in-process monitoring, discharges and disposals and environmental
monitoring and our assessment of these.

6.13.1. In-process monitoring

In-process monitoring of radioactive effluent is expected to cover the radionuclides and
groups of radionuclides identified as significant for discharge limits. Other radionuclides
may be monitored periodically to provide further trending of plant performance. We have
reviewed NNB GenCo (SZC)'s proposals in its application.

Plant radiation monitoring systems are planned for gaseous and liquid effluents. For liquid
effluents, these provide information to enable suitable segregation, treatment and storage.
For gaseous effluents, they ensure suitable treatment and verification of abatement
performance. In both cases, operational data for trending would be provided.

All systems containing environmental protection equipment and crucial environmental
protection equipment would undergo plant monitoring to ensure and verify the availability
and effectiveness of the equipment to carry out its environmental protection function.
Conditions such as temperature, pressure and flow would be monitored throughout the
plant and are considered integral to the systems they serve.

We have included an information/improvement requirement, IC 19, in the permit that
requires NNB GenCo (SZC) to provide us with a report that demonstrates that in-process
monitoring is BAT.

6.13.2. Discharge and disposal monitoring

We assessed NNB GenCo (SZC)’s proposals for discharge monitoring and consider that it
is proposing to follow our guidance and has an appropriate Forward Work Plan to ensure
that monitoring will use BAT. We will review its progress against its plan.

NNB GenCo (SZC)’s Forward Work Plan provides the following commitment:
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e commitment 4 — Monitoring: NNB GenCo (SZC) will provide to the Environment
Agency details of the specifications of the liquid, gaseous and solid radioactive
waste monitoring, sampling and analytical equipment used to demonstrate
compliance with the limits and conditions of the RSR permit. This applies to both
discharge and in-process monitoring

We have included 3 further information/improvement requirements, IC 5, IC 6 and IC 7 in
the permit to formally allow us to assess NNB GenCo (SZC)’s progress at appropriate
stages of the development of sampling and monitoring systems.

6.13.3. Gaseous discharge monitoring

NNB GenCo’s application states that gaseous wastes would be collected together for
discharge by the main stack (see section 6.5) and monitoring of these discharges would
be performed in accordance with relevant national and international standards and
regulatory and industry guidance. Other features of the gaseous discharge monitoring
NNB GenCo (SZC) proposed include:

e primary sampling lines located in the stack would be routed to a sampling room and
a combination of online analysers and samplers. These would allow for beta gas
monitoring, on-line gamma monitoring and via 3 secondary sampling lines, the
collection of particulate and iodine-131, tritium and carbon-14 samples

e a second set of sampling lines routed to a separate room with duplicated equipment
would be available to allow for redundancy in discharge monitoring/accountancy
and Environment Agency independent monitoring as required

e the location of sampling points, and properties of the sampling nozzles and lines
are designed to ensure representative samples (gaseous and particulate) would be
taken

e the required effluent flow monitoring would also be carried out

e the use of equipment sufficiently sensitive to demonstrate compliance with
proposed limits and ensure the levels of detection as specified in the Standardised
Reporting of Radioactive Discharges Direction 2018 (UK Parliament, 2018b) are
met, where relevant

¢ there are no plans to continuously monitor minor gaseous outlets, these discharges
will be assessed based on process data and/or spot sampling

We consider that the information NNB GenCo (SZC) provided on the sampling and
analytical techniques it plans to use would provide representative results with appropriate
limits of detection, taking account of government directions, international best practice and
relevant standards, and would represent BAT. We will review the submissions NNB
GenCo (SZC) makes for information/improvement requirements, IC 5, IC6 and IC 7 to
ensure BAT is being applied.

6.13.4. Liquid discharge monitoring

NNB GenCo (SZC) states in its application that monitoring in accordance with relevant
national and international standards and regulatory and industry guidance would be
carried out on each main aqueous discharge outlet (W1 and W2) for tritium, carbon-14,
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cobalt-60, caesium-137 and ‘other radionuclides’ as the effluent is discharged. Monitoring
of the effluent tanks would also be carried out prior to release to ensure the suitability of
the effluent for discharge. Other features of the liquid discharge monitoring proposed by
NNB GenCo (SZC) include:

e online radiation detectors to continuously measure gamma activity on the discharge
line to identify and stop abnormal discharges. In the event the pre-determined
threshold is met, the final isolation valve would close preventing further discharge

e a constant volume variable time flow proportional sampler for sampling during
discharge to provide a sample representative of the entire discharge for subsequent
laboratory analysis and statutory reporting of results. NNB GenCo (SZC) has given
due consideration to the location and properties of the flow proportional sampler
and flow meter to allow for representative samples to be taken. No duplicate flow
proportional sampling system is intended as NNB GenCo (SZC) states a robust
maintenance strategy will be in place. Back-up measurements, in case of failure,
will be from the tank monitoring system. Environment Agency independent
sampling, as required, would be from the flow proportional sampler

o effluent flow monitoring carried out using an MCERTS accredited flow meter

e the use of equipment sufficiently sensitive to demonstrate compliance with
proposed limits and ensure the levels of detection as specified in the Standardised
Reporting of Radioactive Discharges Direction 2018 (UK Parliament, 2018b) are
met, where relevant

We consider that the information NNB GenCo (SZC) provided on the sampling and
analytical techniques it plans to use would provide representative results with appropriate
limits of detection, taking account of government directions, international best practice and
relevant standards and would represent BAT. We will review the submissions NNB GenCo
(SZC) makes for information/improvement requirements IC 5, IC 6 and IC 7 to ensure BAT
is being applied.

6.13.5. Solid waste monitoring

NNB GenCo (SZC)’s plans for solid waste monitoring fall under 2 categories:

e sentence monitoring: used as an input to characterise the waste package for
transfer off-site for treatment/disposal

e in-process monitoring: provides information to inform solid radioactive waste
management decisions (for example, changing a filter)

In the application, waste streams have been identified, along with the proposed approach
to monitoring. In most cases, this would be based on the use of a scaling methodology or,
in limited cases, (for example, for oils and solvents) on destructive analysis.

We have assessed NNB GenCo (SZC)'s proposals for solid waste monitoring and
consider that it is proposing to follow our guidance and has an appropriate Forward Work
Plan to ensure that monitoring will represent BAT. We will review the submissions NNB
GenCo (SZC) makes for information/improvement requirements, IC 5, IC 6 and IC 7 and
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monitor progress against its Forward Work Plan as part of our regulation to ensure BAT is
being applied.

6.13.6. Environmental monitoring

We have assessed NNB GenCo (SZC)'s proposals for environmental monitoring in
Support Document C2 of the application, which are currently at an outline level, but
conclude that it is proposing to follow the principles in our guidance and has an
appropriate Forward Work Plan to implement BAT for environmental monitoring.

NNB GenCo (SZC)'s Forward Work Plan in the application contains Commitment 5
regarding its environmental radioactivity monitoring programme. This includes:

e developing and maintaining an environmental monitoring programme on
appropriate project timescales

e reviewing environmental radioactivity monitoring data and considering what, if any,
additional sampling and monitoring may be required to establish a pre-operational
baseline of environmental radioactivity around the site

e developing a risk-informed schedule of routine environmental radioactivity
monitoring requirements accompanied by a BAT justification, along with a
techniques document in accordance with the condition of the RSR permit

Important pathways and receptors must be included in the proposed environmental
monitoring programme. The protection of wildlife is also covered in the objectives within
our guidance on environmental monitoring and we expect NNB GenCo (SZC) to consider
these objectives within its proposed environmental monitoring programme.

We expect NNB GenCo (SZC)’s environmental monitoring programme to begin at least 2
years ahead of permitted operations, and in any case, monitoring will be required to start
prior to active commissioning of systems before any discharges of radioactive effluents
take place.

We will require NNB GenCo (SZC) to provide a report on its proposed environmental
monitoring programme to ensure that it met our expectations in advance (30 months) of
the commissioning of relevant plant. We have included this issue as an
information/improvement condition requirement IC 16 in the permit.
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7. Our assessment — part 4: Assessment
of radiation doses to people and dose
rates in the environment

In this section, we present the assessment of the radiological impact on people and wildlife
from the proposed discharges from Sizewell C. We carried out an independent radiological
assessment with contractor support and produced a report of our assessment
(Environment Agency, 2023), which is available as part of our decision. The Food
Standards Agency (FSA) also assessed the impacts on people through the food chain and
provided the outcome of this in its response to our consultation.

7.1. Radiological assessment: impact on people

We assess doses to members of the public from discharges at the proposed limits set out
in the application and compare them with the statutory requirements specified in Schedule
23, Part 4, Section 1 of EPR 2016. Under EPR 2016, we have a duty to ensure operators
keep exposures as low as reasonably achievable (ALARA), taking social and economic
factors into account, and to ensure that the dose limits in the Basic Safety Standards
Directive (BSSD) Article 12 are not exceeded. The criteria we use to achieve this are:

e arestriction on the annual dose to an individual from a single source such that
when combined with doses from all sources, excluding natural background and
medical procedures, the dose limit is not likely to be exceeded. A source dose limit
of 300uSv/y has been set in Schedule 23, Part 4, Section 1 of EPR 2016

e a restriction on annual dose to an individual from a single site such that when
combined with doses from all sources, excluding natural background and medical
procedures, the dose limit is not likely to be exceeded. A site dose limit of 500uSv/y
has been set in Schedule 23, Part 4, Section 1 of EPR 2016. This applies to the
aggregate exposure from a number of sources with contiguous boundaries at a
single location, irrespective of whether different sources on the site are owned or
operated by the same or by different organisations

e the public dose limit of 1,000uSv/y as required by Schedule 23, Part 4, Section 1
of EPR 2016

Our assessments of dose use realistic assumptions about the behaviour and dietary
patterns of representative members of the exposed public wherever data are available.
Otherwise, conservative assumptions are used. Our radiological assessments of doses to
the public from future discharges are based on the behaviour and concentrations of
radionuclides once they are in the environment. We conservatively assume that
discharges are made at 100% of the proposed discharge limits for the proposed
operational lifetime of the power station.

In accordance with our dose assessment principles (Environment Agency and others,
2012) we calculate the dose to the ‘representative person’. The representative person is
an individual receiving a dose that is representative of those members of the public who
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are estimated to receive the highest dose overall (from discharges to atmosphere,
aqueous discharges and direct radiation from the site). The dose to the representative
person is then compared with the dose limits. Where doses are separately assessed for
different types of discharges, the term ‘group most exposed to’ is used. The dose to the
representative person may be less than the total of all the doses to the ‘groups most
exposed’ as the representative person may not be a member of all the most exposed
groups. It is unrealistic to sum the doses received by 2 different groups.

Our assessment takes account of projected doses from direct radiation from the Sizewell
C site, discharges from Sizewell C and nearby sites and the residue of past discharges
from the nearby nuclear sites Sizewell A and Sizewell B.

7.1.1. NNB GenCo (SZC)’s assessment — impact on people

NNB GenCo (SZC) provided a radiological impact assessment at the discharge limits
requested in the application (Support Document D1). NNB GenCo (SZC)'s assessment
used a staged approach. Its initial assessments using our |IRAT (Initial Radiological
Assessment Tool) approach indicated the need for a more detailed assessment. We
verified the results of NNB GenCo (SZC)’s initial assessment and agreed a more detailed
assessment was needed.

NNB GenCo (SZC) assessed:

e doses to the representative person from continuous discharges to atmosphere and
to the sea

e doses to the representative person from external exposure to direct radiation from
the site infrastructure

e doses from short-term discharges to the atmosphere

e collective doses to UK, European and worldwide populations

NNB GenCo (SZC) used the PC-CREAM 08 software to assess doses from continuous
aqueous discharges and discharges to atmosphere. It used the Atmospheric Dispersion
Modelling System (ADMS) to assess doses from short-term releases to atmosphere.

We reviewed NNB GenCo (SZC)’s assessment and concluded that the approach taken
was valid and followed appropriate guidance.

We verified its assessment by carrying out our own independent assessment of impact
and comparing the outcomes. The outcomes of NNB GenCo (SZC)’s assessment are
summarised in Table 7.1:
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Table 7.1 Summary of NNB GenCo (SZC)’s assessment outcomes

Annual dose to the group Adult member of a fishing 10
most exposed to aqueous family
discharges from Sizewell C

Annual dose to the group Infant member of a 6.9
most exposed to farming family
discharges to atmosphere
from Sizewell C

Annual dose to the Adult member of a fishing 13
representative person, family
considering continuous and
short-term discharges and
direct radiation from
Sizewell C

Annual dose to the Adult member of a fishing 17
representative person from | family
combined aqueous
discharges and discharges
to atmosphere from
Sizewell B and Sizewell C

Annual dose to the Adult member of a fishing 53
representative person from | family
historical discharges, future
discharges and future
direct radiation from
Sizewell Band C

NNB GenCo (SZC)’s assessment predicted that doses would remain well below the
source and site dose limits and the public dose limit.

The dominant exposure pathways were determined to be consuming fish and locally
produced cow’s milk, with carbon-14 accounting for most of the dose.

NNB GenCo (SZC)'s assessment did not include an assessment of the contribution of
current permitted discharges from Sizewell A as it was assumed that by the late 2020s the
site would be in a care and maintenance (C&M) state, with minimal discharges arising
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from the site. Recent developments in the Magnox decommissioning strategy for Sizewell
A now mean that this strategy may be delayed or changed and so in our own assessment
we have accounted for Sizewell A’s permitted discharges. We compare our assessment
outcomes with the outcomes NNB GenCo provided in section 7.3.

7.1.2. Our assessment — impact on people

Our assessment — permitted discharge quantities (the ‘source term’)

NNB GenCo (SZC) proposed limits on discharges to atmosphere for tritium, carbon-14,
iodine-131, and grouped limits on ‘noble gases’ and ‘other beta emitting radionuclides’. For
aqueous discharges, it proposed limits for tritium, carbon-14, cobalt-60, caesium-137 and
a grouped limit on ‘other radionuclides’. We based the source term for our assessment on
the discharge limits NNB GenCo (SZC) requested, together with information provided on
the expected breakdown of radionuclides.

The discharge limits NNB GenCo (SZC) requested are based on the discharge limits
granted for the new nuclear power station currently under construction at Hinkley Point C.
The information provided in the Hinkley Point C permit application was based on
information provided in the generic design assessment of the UK EPR™ reactor design.
As the proposed reactors at Sizewell C and at Hinkley Point C are of the same design, it is
reasonable to use the same typical breakdown of radionuclides within the discharges to
carry out an impact assessment. Tables 7.2 and 7.3 show the radionuclides and annual
discharges we used in our assessment.

Our assessments assumed 60 years of continuous discharges at the proposed permit
limits. This allows for the maximum period of any build-up of radionuclides in the
environment. This period of operation is reflected in Tables 7.4 to 7.7.
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Table 7.2 Atmospheric discharges used in our assessment

Carbon-14 1.40 10" C-14 1.40 10"
Beta emitting radionuclides 1.20 108 Co-58 3.06 107
associated with particulate matter

Beta emitting radionuclides 1.20 108 Co-60 3.61 107
associated with particulate matter

Beta emitting radionuclides 1.20 108 Cs-134 2.81 107
associated with particulate matter

Beta emitting radionuclides 1.20 108 Cs-137 2.52 107
associated with particulate matter

H-3 6.00 102 H-3 6.00 102
1-131 4.00 108 1-131 4.00 108
N/A N/A |-133* 4.77 108
Noble gases 4.50 10" Ar-41 1.31 10"
Noble gases 4.50 10" Kr-85 6.26 10"
Noble gases 4.50 10" Xe-131m 1.35 10"
Noble gases 4.50 10" Xe-133 2.84 10"
Noble gases 4.50 10" Xe-135 8.92 10"

# The assessment allowed for expected discharges of 1-133 which represents other isotopes of

radioiodine
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Table 7.3 Liquid discharges used in our assessment

H-3 2.00 10" H-3 2.00 10"
C-14 1.90 10™ C-14 1.90 10™
Co-60 6.00 10° Co-60 6.00 10°
Cs-137 1.90 10° Cs-137 1.90 10°
Other radionuclides 1.20 10" Cr-51 1.18 108
Other radionuclides 1.20 10" Mn-54 5.31 108
Other radionuclides 1.20 10" Co-58 4.07 10°
Other radionuclides 1.20 10" Ni-63 1.89 10°
Other radionuclides 1.20 10" Ag110m 1.1210°
Other radionuclides 1.20 10" Te123m 5.11 108
Other radionuclides 1.20 10" Sb-124 9.63 108
Other radionuclides 1.20 10" Sb125 1.60 10°
Other radionuclides 1.20 10" 1-131 9.83 107
Other radionuclides 1.20 10" Cs-134 1.10 10°
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Our assessment — doses from continuous discharges to atmosphere and aqueous
discharges

We calculated doses from discharges to atmosphere and aqueous discharges at the limits
NNB GenCo (SZC) proposed using assessment source terms derived as described. We
used our IRAT screening tool and the PC-CREAM software tool together with information
on people’s habits from local studies.

Members of the public likely to receive the highest doses can be identified by habit
surveys. For example, they may consume above average quantities of local foods or
spend more time outdoors near to the Sizewell nuclear site. In 2015, the Centre for
Environment, Fisheries and Aquaculture Science (Cefas) conducted a survey around the
Sizewell nuclear site to establish the habits, that is, occupancy rates, consumption rates
and activities, of people living nearby (Garrod and others, 2016). This information can be
used to form habit profiles which represent different groups of individuals around the site.
We considered each of the habit profiles described in the Cefas survey as a candidate for
the representative person (CRP), this method is termed ‘the habits profiles approach’. In
our assessment, we calculated doses to 28 different habits profiles, each of which
comprised one or more age groups, that is, adults, children, infants and women of
childbearing age (for assessment of doses to the foetus).

To calculate doses for each habits profile, we made assumptions about where each group
spent their time and therefore where exposures would occur. We selected locations based
on the information about land use and occupancy in the habits survey and locations that
would have the highest environmental activity concentrations due to their proximity to the
site.

For the assessment of discharges to atmosphere, the production of food for ingestion was
assumed to occur at 3 locations:

e local allotments (~2.6km from the site)
e the salt marsh south of Minsmere (~1.3km from the site)
e open access land (~1.3km from the site)

We also assess the impact of exposures to the ‘plume’. We use the word plume to
describe the flow of the discharge during and after the release to atmosphere. For the
assessment of inhalation and external exposures to the discharge ‘plume’ and deposited
radionuclides, members of the public were assumed to spend time at 3 locations:

e the shoreline/beach (~0.5km from the site, plume inner zone)
e local housing (~1.2km from the site, plume middle zone)
e leisure facility (~1.8km from the site, plume outer zone)

For the assessment of aqueous discharges, all marine food was assumed to be caught in
the sea region adjacent to the Sizewell site. All internal and external exposures to
seawater and sediment were also assumed to occur in the sea region adjacent to the
Sizewell site.
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Doses to groups most exposed to discharges to atmosphere

Table 7.4 provides a summary of doses from discharges to atmosphere for the groups
most exposed to discharges to atmosphere from Sizewell C. Our full radiological impact
report (Environment Agency, 2023) provides a breakdown of these doses by exposure
pathway and radionuclide. The group most exposed to discharges to atmosphere from
Sizewell C was determined to be the ‘adults spending significant amounts of time at the
shoreline/beach location’ (termed the ‘Adult plume 0-0.25km’ group).

Table 7.4 Annual effective dose (uSvly) in the 60th year of continuous discharge for each
age group most exposed to discharges to atmosphere from Sizewell C

Adult Plume 0-0.25km 1.40
Child Plume 0.5-1km 0.084
Infant Green vegetable consumers 0.083

Doses to groups most exposed to aqueous discharges

Table 7.5 provides a summary of doses from aqueous discharges to the groups most
exposed to aqueous discharges from Sizewell C. Our full radiological impact report
(Environment Agency, 2023) provides breakdowns of these doses by exposure pathway
and radionuclide. The group most exposed to aqueous discharges was found to be an
adult sea fish consumer.

Table 7.5 Annual effective dose (uSvly) in the 60th year of continuous discharge for each
age group most exposed to aqueous discharges from Sizewell C

Adult Sea fish consumer 3.72
Child Mollusc consumer 3.69
Infant Sea fish consumer 3.03
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Doses to candidates for the representative person from continuous discharges

Doses were calculated for all 28 habit profiles from both discharges to atmosphere and
aqueous discharges to identify those receiving the highest doses from combined
discharges. A summary of doses to the candidates for the representative person receiving
the highest doses is given in Table 7.6.

The highest annual effective dose from 60 years of operation of Sizewell C was calculated
to be 3.8uSv/y for adult sea fish consumers. This group is therefore identified as the
representative person for Sizewell C. Our assessment shows most of this dose (92%)
comes from the ingestion of carbon-14 in sea fish. For children, the highest dose was
3.7uSv/y for mollusc consumers, with most of the dose (94%) also coming from ingesting
carbon-14 in sea fish. For infants, the highest dose was 3.0uSv/y for sea fish consumers
and, again, most of the dose (99%) is attributed to ingesting carbon-14 in sea fish.

Doses to the foetus

We also assessed doses to the foetus from Sizewell C discharges using Health Protection
Agency (HPA) guidance (HPA, 2008). Of the radionuclides present in the proposed
Sizewell C discharges to atmosphere and aqueous discharges, tritium, carbon-14 and
iodine-131 require a specific assessment of doses to the foetus.

We performed assessments for ingestion pathways only using the habits profile data
reported for women of childbearing age in the Cefas habits report (Garrod and others,
2016). The dose to women of childbearing age was calculated and then scaled using the
ratio of the ingestion dose coefficients listed in HPA guidance to obtain the dose to the
foetus. For tritium, carbon-14 and iodine-131 the foetal dose coefficients are all higher
than the adult dose coefficients, with ratios of 3.5, 1.4 and just over 1.0, respectively.

For the foetus, the highest dose was calculated for women of childbearing age who
consumed crustaceans. This profile group had no exposure to releases to atmosphere and
exposure is dominated by consumption of seafood. The contributions to the foetal dose
from ingesting seafood are carbon-14 (2.9uSv), tritium (6.3 10-3uSv) and iodine-131 (4.1
10-%uSv). Given the dominance of the carbon-14 ingestion pathway in the total dose for all
age groups, the total dose to the foetus will be similar to that of the representative person.
The total dose to the foetus will also be less than the estimated total dose to the
representative person.

97 of 189



Table 7.6 Annual effective dose (uSvly) in the 60th year of continuous discharge to
candidates for the representative person from discharges to atmosphere and aqueous
discharges from Sizewell C

Groups receiving highest

doses (uSvly)

Adult Sea fish consumers 0.062 3.7 3.8
Child Mollusc consumers - 3.7 3.7
Infant Sea fish consumers - 3.0 3.0

Groups receiving second
highest doses (uSvly)

Adult Crustacean 0.022 3.7 3.7
consumers

Child Sea fish consumers - 3.0 3.0

Infant Green vegetable 0.083 - 0.083
consumers

Groups receiving third
highest doses (uSvly)

Adult Occupancy over - 3.5 3.5
saltmarsh

Child Occupancy over 0.042 2.2 2.3
sediment

Infant Root vegetable 0.083 - 0.083
consumers
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Generic assessment of doses in the future

We recognise that by adopting a habits profiles approach, based on recently observed
habits, our assessment does not necessarily account for changes in habits and land use
over time. To provide insight into other possible exposure pathways, for example to
account for additional foods that may be produced locally in the future, we also carried out
a more cautious generic assessment of discharges from Sizewell C. Our generic
assessment used PC-CREAM 08 with default data and ingestion rates based on national
habit survey data rather than using the Sizewell specific occupancy and consumption rates
taken from the habits survey.

For the generic assessment, the production of food for ingestion was cautiously assumed
to occur 500m to the north of the most northerly discharge stack (‘North Stack’) and all
ingestion pathways in the PC-CREAM 08 model were considered except for grain (as it is
not locally grown). To determine the consumption rates of foods, we adopted a top 2
approach as recommended by NDAWG (NDAWG, 2013), whereby it was assumed that
the 2 foods giving the highest doses were consumed at higher-than-average ingestion
rates, while other foods were consumed at average rates.

Inhalation and external exposures to the radionuclides discharged to atmosphere (the
plume) and the ground were cautiously assumed to occur 250m to the north of the North
Stack. It was assumed that individuals spend all their time at this location, 90% of which
was indoors.

We also used PC-CREAM 08 for our generic assessment of routine aqueous discharges
using default data except for the refined data for the local marine compartment
parameters. It was assumed that individuals were exposed to radionuclides in sediments
and on fishing gear in the local compartment and consumed seafood at higher than
average rates (the 97.5" percentile rate). All molluscs and crustaceans consumed were
assumed to be caught in the local compartment. For sea fish, it was assumed that 10% of
the catch was taken from the local compartment and the remainder from the regional
compartment.

A summary of the annual effective doses calculated using our generic approach is
presented in Table 7.6.

Table 7.6 Annual dose (uSv/y) from 60 years of continuous discharges from Sizewell C to a
member of the public based on a conservative generic dose assessment

Adult 9.1 8.7 18
Child 9.9 3.6 14
Infant 17 1.3 18
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Using the conservative potential future habits data, the total annual dose from routine
discharges from Sizewell C to an adult living near the site, was calculated to be almost 5
times greater than the dose calculated using the site-specific and more realistic habits
profile (18uSv/yr compared to 3.8uSv/yr (see Table 7.5)). The main reason for this is that
the potential future habits data includes consumption of local cow’s milk. The Sizewell
habits survey does not show any consumption of locally (within 5km) produced milk;
therefore ingestion of cow’s milk and cow’s milk products was not included in our main
assessment using site-specific habits.

For aqueous discharges, the doses calculated in our assessment of potential future habits
were similar to those calculated using the habits profile method. This is because in both
methods, the main contribution to the dose comes from ingesting carbon-14 in seafood,
and both assessments use the same environmental activity concentrations in the local
marine compartment.

Our assessment — doses from direct radiation

Our calculation of doses to members of the public exposed to direct radiation from the
Sizewell C site followed a similar approach to that described in NNB GenCo (SZC)'s
assessment. NNB GenCo (SZC)'s assessment recognised that the design of interim spent
fuel and intermediate level waste storage facilities are yet to be finalised and specific
details on shielding and inventories of the building are not yet available. In our
assessment, we assumed that doses from exposure to the reactor building will be
negligible because of the high level of shielding. Therefore, most of the direct radiation
dose will come from the interim spent fuel and intermediate level waste storage facilities
on site. We assumed that the outside of any building is an undesignated area and is
therefore subject to the annual dose limit of 1mSv/y for persons other than employees
under the lonising Radiations Reqgulations 2017 (IRR17) (UK Parliament, 2017a). We then
extrapolated this dose rate to receptor locations of interest to calculate the dose from
direct radiation. We also considered the impact of sky shine. Sky shine is indirect external
exposure to radiation emitted from the source and then scattered from the atmosphere
back to the ground. We assumed the impact of sky shine is comparable to the impact from
direct shine so the total dose from direct radiation dose is assumed to be double that of
direct shine.

NNB GenCo (SZC)’s assessment identified 3 possible groups most exposed to direct
radiation. These are people who spend time walking the footpaths around the north and
east side of the proposed development (such as a dog walker), a resident in a nearby
property and a worker on the adjacent Sizewell B site. We considered these groups as
well as some of the habits profiles from the Sizewell habit survey (Garrod and others,
2016). We assessed 3 habits profiles that represent those individuals most exposed to
direct radiation as well as the habit profile of the representative person identified from our
assessment of aqueous discharges and discharges to atmosphere (adult sea fish
consumer).

Annual doses from direct radiation to the groups assessed are shown in Table 7.8. The
highest annual effective dose from direct shine was 3.7uSv/y for a Sizewell B worker, so
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the highest annual effective dose from direct radiation, including sky shine was calculated
as 7.4uSvly. This value is comparable to the direct radiation doses received by Sizewell A
workers from the Sizewell B site reported in the most recent RIFE reports for 2019 and
2020, 9uSv/y and 16uSv/y respectively. In conclusion, the projected direct radiation doses
to members of the public will be small.

During our permit determination, NNB GenCo (SZC) proposed some minor changes to the
location of the interim spent fuel store and intermediate level waste store buildings from
the site plan provided in the application. It provided us with an assessment of the impact of
this change on direct doses to members of the public. The assessment NNB GenCo (SZC)
carried out estimated the change to slightly increase the annual direct radiation dose to the
most affected group by less than 0.001microsievert. We reviewed the assessment NNB
GenCo (SZC) completed and considered the impacts on direct radiation dose from these
changes to be negligible. We did not therefore look to revise our independent assessment
to account for this minor change.

Our assessment — doses from short duration discharges to atmosphere

We also assessed the impact of short-term discharges to atmosphere that are expected as
part of the normal operation of Sizewell C. Radioactive discharges during normal operation
do not typically occur at a constant rate but may fluctuate within an expected range. For
example, reactor start-up or shutdown can lead to an increase in releases over relatively
short periods of time. These discharges must not exceed the permitted limits but may
occur in conjunction with other factors, such as poor dispersion conditions, and may lead
to higher than average doses to the public.

We assessed the doses from short duration discharges to 7 habits profile groups. The
habits profile groups included:

e the candidates for the representative person identified as receiving the highest total
dose from continuous releases (‘adult sea fish consumers’, ‘child mollusc
consumers’ and ‘infant sea fish consumers’)

e the group identified as most exposed to continuous discharges to atmosphere
(‘adult plume 0 to 0.25km’)

e 3 groups for which generic habit data were used. The habits of these groups were
the same as those described in the generic assessment carried out for continuous
releases

PC-CREAM 08 is not designed to assess doses from short-term releases, therefore the
Atmospheric Dispersion Modelling System (ADMS 4.2) (CERC, 2010) was used with
guidance provided by the National Dose Assessment Working Group (NDAWG) (NDAWG,
2020) and the methodology described in NRPB W54 (Smith and others, 2004). We
assessed annual effective doses from exposures arising in a 12-month period following a
short-term release to atmosphere. We used the source term NNB GenCo (SZC) provided
and assumed a release duration of 12 hours as recommended in the guidance NDAWG
provided. We calculated doses from the following exposure pathways:

101 of 189



¢ inhalation of, and external exposure to, radionuclides in the plume

o external exposure to gamma radiation from radionuclides deposited on the ground
¢ ingestion of radionuclides in terrestrial foods

¢ inhalation of radionuclides re-suspended into the air

Table 7.8 Annual doses (uSv) from direct radiation

Interim spent fuel | Intermediate level Total
store waste store

Dog walker - 0.96 0.96
Resident 0.0017 0.0017 0.0034
Sizewell B worker 7.4 0.0048 7.4
Adult plume (IN: 0-
0.25km) 2.2 0.0046 2.2
Adult plume (MID: >0.25-
0.5 km) 0.0011 0.00076 0.0018
Adult plume (OUT: >0.5-1
km) 0.00046 0.00036 0.00082
Adult sea fish consumer
(Representative person) 0.32 0.00078 0.32

Doses were calculated to individuals living at and obtaining food from a location 500m
from the discharge point in the direction of the prevailing wind.

To support our decision on whether to set any weekly advisory limits (WALs), we also
assessed the impact in the unlikely event that the maximum proposed annual limits are
discharged over the same short period of 12 hours. We discuss WALs in chapter 6.

Annual doses from short-term discharges from Sizewell C are summarised in Table 7.9.

Using NNB GenCo (SZC)’s predicted short-term discharge scenario, the highest annual
dose from short-term releases of discharges to atmosphere was calculated to be 3.5uSv to
an adult with a generic habit profile. For doses to the candidates for the representative
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person assessed, more than 60% of the dose comes from directly inhaling carbon-14 in
the dispersing plume. In the case of the generic habits profiles assessed, most of the dose
(>80%) comes from ingesting carbon-14 in food.

Table 7.9 Annual effective doses from a short-term release to atmosphere from Sizewell C
based on NNB GenCo (SZC) predicted short-term discharges and from a short-term
discharge at the proposed annual limit

Candidates for the

representative person

Adult Sea fish consumer 0.59 7.1

Child Mollusc consumer 0.46 5.5

Infant Sea fish consumer 0.38 4.5

Group most exposed to

continuous discharges

to atmosphere

Adult Plume IN 0-0.25km 0.57 6.8

Generic habits profiles

Adult Generic ingestion 3.5 82
rates

Child Generic ingestion 29 91
rates

Infant Generic ingestion 1.9 170
rates
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Our assessment showed that even if the entire annual limit was to be discharged in a short
period of 12 hours, the doses would remain less than the source dose limit (300uSv/y).

We also compared the activity concentrations in food following a short-term release of the
entire annual limits with the maximum permitted limits (MPLs) set out in Euratom
Regulation 2016/52 (which is retained EU law). We would only usually use MPLs following
a radiological emergency, but wider policy considerations mean that it is not appropriate to
permit routine discharges that may result in these levels being exceeded. We found
activity concentrations in foodstuffs calculated to be well below the relevant MPLs. This
assessment is described further in our full report on our radiological impact assessment
(Environment Agency, 2023).

There is no requirement to assess the impact of short-term aqueous discharges to the
marine environment, as significant short-term aqueous discharges under normal operation
are unlikely to occur. Aqueous wastes suitable for discharge are to be held in storage
tanks before release and follow a semi-continuous release process. The NDAWG
guidance notes that the considerable dilution effects of tides and currents in the marine
environment mean the impact in the unlikely event of significantly elevated short-term
aqueous releases during normal operation is not likely to be significant.

Our assessment — doses to the representative person

Our assessment of doses from routine discharges to atmosphere and aqueous discharges
from the Sizewell C site identified the representative person as a member of the ‘adult sea
fish consumers’ group.

Our assessment of the representative person, including doses from direct radiation and
short-term releases, was calculated to be 4.7uSv/y. This comprised 79% from aqueous
discharges, 13% from short-term discharges to atmosphere, 7% from direct radiation and
less than 1% from continuous discharges to the atmosphere (see Table 7.10).

As part of our assessment of total dose to the representative person, we also take into
consideration other sources of radiation that the representative person might be exposed
to. Our assessment of total dose therefore also considers all proposed future discharges
and historic discharges to the atmosphere and to the sea from Sizewell A and Sizewell B.

Doses arising from future discharges from Sizewell A and Sizewell B were calculated
using the same approach as described for Sizewell C. The same habits profiles were
used, but source terms relevant to the A station and B station at Sizewell were used,
taking into account their permit limits and, for the discharges to atmosphere, the different
positions of the discharge stacks.

The outcomes of our assessments of total dose are summarised in Tables 7.10 and 7.11.

Doses from historical discharges from Sizewell A and Sizewell B were assessed as
19uSv/y by taking the average of the dose to the representative person calculated in
RIFE-23, RIFE-24 and RIFE-25 (Environment Agency and others, 2018a, 2019 and 2020).
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The doses presented in the RIFE reports are based largely on measurements of
environmental radioactivity taken around the site.

We calculated the total dose to the representative person received in the 60" year,
assuming discharges at all 3 stations continue at current or proposed permitted levels, to
be 28uSv/y. Contributions to the dose are historical discharges from Sizewell A and
Sizewell B (68%), future operation of Sizewell C (17%), decommissioning of Sizewell A
(14%) and future operation of Sizewell B (2%).

Table 7.10 Annual effective dose (uSvly) to the representative person (adult sea fish
consumer) from the Sizewell site after 60 years of operation (no historical contribution)

Sizewell C 0.062 3.7 0.32 0.59 4.7
Sizewell B 0.071 0.52 - - 0.59
Sizewell A 0.013 4.0 - - 4.0
Total - - - - 9.3

Table 7.11 Annual effective dose (uSvly) to the representative person at the Sizewell site
after 60 years of operation, including historical discharges and direct radiation from
Sizewell A and Sizewell B

Future discharges 60" year Sizewell A+ Sizewell B+ Sizewell C 9.3
Sizewell A + Sizewell B historical discharges and direct radiation* 19
Total (future and historic discharges) 28

* Historic total doses taken from RIFE-23, RIFE-24 and RIFE-25 (Environment Agency and
others, 2018a, 2019 and 2020)

As Sizewell A is expected to have entered care and maintenance by the time Sizewell C is
operational, it is not realistic to assume that discharges will continue at the current
permitted limits until the 60" year of operation at Sizewell C (around 2090). To account for
this, we made a further assessment using the current actual discharges from Sizewell A
taken from RIFE-24, rather than the permit limits, as a more realistic prediction of future
discharges. When the current discharges from Sizewell A are used in the assessment,
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rather than the permitted limits, the total dose to the representative person from future and
historical discharges decreases from 28uSv/y to 25uSvly.

Our assessment — collective doses

Collective dose may be used to provide an estimate of the total radiological impact on a
population. It is most useful when comparing different process or disposal options.
Collective dose is the sum of all the doses received by the members of a specified
population over a specified period. The unit of collective dose rate is person-sieverts per
year of discharge (person-Sv/y).

There are no limits or constraints for collective dose. However, the UK Health Protection
Agency (now part of the UK Health Security Agency) has advised, in relation to permitting
discharges, calculating an average dose to members of the population (per person or per
caput dose). Average doses can be calculated from the collective dose divided by the
number of people in the specified population to give average per person doses. If the
average dose is in the nanosievert per year (nSv/y) range or below, the collective dose
does not need to be considered further in the decision-making process (HPA, 2009).

We have calculated collective doses and per caput doses. We did this for the UK,
European and world populations, for up to (truncated at) 500 years, assuming one year of
discharges made at the proposed annual permit limits (for aqueous discharges and
discharges to atmosphere). We used the PC-CREAM 08 software to estimate collective
dose. Our results are set out in Table 7.12 below.

Table 7.12 Collective doses truncated at 500 years for Sizewell C atmospheric and liquid
discharges

UK 0.43 0.035 7.6 0.59
Europe 3.6 0.21 7.9 0.58
World 27 2.3 2.7 0.23
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For comparison, the annual collective dose to the UK population from natural background
radiation has been calculated as 140,000 person-Sv (PHE, 2016).

7.1.3. Foods Standards Agency assessment — impact on people

In response to the public consultation, the Food Standards Agency (FSA) provided its
assessment of the risk to the public from the consumption of foods that may become
contaminated as a result of permitted discharges. The FSA carried out a full dose
assessment, including doses from non-foodchain pathways, to provide greater context to
its estimated dose. It assessed the dose to candidates for the representative person. It
also constructed habits profiles for each candidate for the representative person using
data from the Sizewell habits survey (Garrod and others, 2016) combined with default food
consumption rates (Byrom and others, 1995) where no data were recorded in the habits
survey. This means that the FSA accounted for the consumption of some products which
are not recorded as being produced in the survey area. Consumption and occupancy rates
for each candidate for the representative person were determined using a high-rate
consumption or occupancy for the dominant pathway and the mean rates for the remaining
pathways. For example, the crustacean consumer profile used crustacean consumption at
the 97.5™ percentile rate and all other consumption and occupancy rates at the mean rate.

FSA calculated doses to the representative person using ADMS 5 version 5.2.0 for
modelling the dispersion of atmospheric discharges. It also used its own internal
assessment tools, PRISM version 3.8.0 for modelling the incorporation of the atmospheric
radionuclides into terrestrial foodstuffs, and PRAME version 4.5.2250 for modelling marine
food pathway exposures. The outcomes from these models were then combined in a dose
conversion and/or whole dose assessment spreadsheet to calculate an annual dose.

FSA identified the representative person as an infant from the fishing family who is a high
consumer of milk with an estimated dose of 24uSv/y from all pathways. The predominant
exposure pathway was milk, which contributed 11uSv/y and the predominant radionuclide
was carbon-14, contributing 16uSv/y of the calculated dose. It is worth noting that the
FSA’s assessment accounted for the consumption of locally produced milk even though
there is currently no cow’s milk produced in the survey area. We compare our assessment
outcomes with the outcomes provided by the FSA in section 7.3.

7.2. Radiological assessment: impact on wildlife
In this section, we have considered the radiological impact of the discharges on wildlife.

The Sizewell nuclear site is surrounded by a diverse range of wildlife habitats and species.
Many of these habitats are designated as protected sites under local, national and
international law. The significant diversity of habitats and wildlife species means that it is
not possible to calculate dose rates to all species. Radiological impact assessments for
wildlife are carried out using data sets which have been compiled for a set of Reference
Animals and Plants (RAPs) chosen to be representative of the large diversity of wildlife
species. These data sets are available from ICRP for Reference Animals and Plants
(ICRP, 2008) and from the Environmental Risk from lonising Contaminants: Assessment
and Management (ERICA) tool (Brown and others, 2016) for reference organisms. Current
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guidance, (ICRP, 2008) and (IAEA, 2018), recommends that the impact of ionising
radiation on wildlife and their habitats can be assessed by calculating dose rates to the
RAPs or reference organisms.

We use the reference organisms in the ERICA tool. The European research project,
‘Framework for assessment of environmental impact’ (FASSET) concluded that the
threshold for statistically significant effects on organisms is about 100 microgray per hour
(MGy/h). Allowing for the dose rate from natural background, which is at most about
60uGy/h, we have adopted a value of 40uGy/h as the level below which we and Natural
England consider there will be no adverse effect on wildlife species.

When making an initial assessment of the dose rates from a single site, we use simplified
assumptions and a dose rate screening criterion of 1uGy/h for wildlife. We consider this
value sufficiently cautious that we would not expect wildlife and their habitats to be
adversely affected by radiation exposure at or below this level. Should this screening
criterion be exceeded, we would then use site-specific data and more detailed modelling to
generate more realistic assessments.

7.2.1. NNB GenCo (SZC)’s assessment — impact on wildlife

NNB GenCo (SZC) included an assessment of the impact of the discharges on wildlife in
its application.

NNB GenCo (SZC)’s assessment used outputs from the PC-CREAM 08 model (as used
for the human impact assessment), the ERICA tool (Brown and others, 2016) and the ‘Ar-
Kr-Xe dose calculator’ for noble gas exposure (Vives | Batlle and others, 2015), together
with information on local wildlife and protected habitats.

Its assessment considered 5 different habitat types to represent the main ecological
receptors in the vicinity of the proposed Sizewell C site.

NNB GenCo (SZC)’s assessment also showed the dose rate to the most affected
reference organism from Sizewell C discharges to be 0.8uGy/h. The most affected
reference organism was found to be polychaete worms occupying a marine habitat. NNB
GenCo (SZC) also assessed the impact of combined discharges from Sizewell B and
Sizewell C. This assessment showed the most affected reference organism to be insect
larvae occupying a freshwater habitat with a dose rate of 2.7uGy/h.

We reviewed NNB GenCo (SZC)'s assessment and concluded that the approach taken
was valid and followed appropriate guidance. We also verified the outcomes presented by
performing our own assessment using the information provided in the application. We
were able to reproduce the outcomes NNB GenCo (SZC) presented and therefore
consider its assessment to be satisfactory.

7.2.2. Our assessment — impact on wildlife

We also considered the potential impact of discharges of radioactive waste from the
Sizewell C site on wildlife at relevant protected sites (Special Protection Areas (SPAs) for
birds, and Special Areas of Conservation (SACs) for other species and for habitats)
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designated under the Conservation of Habitats and Species Regulations 2017 (National
Site Network sites), relevant Marine Conservation Zones (MCZs) designated under the
Marine and Coastal Access Act 2009 and Sites of Special Scientific Interest (SSSI).

Our assessment — source term

The source term for our assessment of the impact on wildlife from Sizewell C discharges is
the same as that used in our assessment of the impact on people (see Tables 7.2 and
7.3).

PC-CREAM 08 was used to calculate environmental activity concentrations following 60
years of operation of the reactors at Sizewell C. For discharges to atmosphere, PC-
CREAM 08 was used to calculate activity concentrations in air and soil at the relevant
receptor locations using the same parameters and methodology applied for our human
radiological impact assessment. For discharges to sea, PC-CREAM 08 was used to
calculate activity concentrations in the Sizewell local marine compartment.

Our assessments of dose rates to wildlife have been made assuming discharges are
made at the annual limits NNB GenCo (SZC) proposed. The values used for the terrestrial
assessment were the proposed limits for discharges to air. Those used for the marine
assessment were the proposed limits for discharges to the marine environment.

There are no direct discharges to freshwater from the Sizewell C site. However,
radionuclides could enter the freshwater environment as a result of deposition following
discharges to air. We used the approach described in IAEA report SRS 19 (IAEA, 2001) to
predict the concentrations of radionuclides present in the freshwater environment following
discharges to air.

Our assessment considers the impact of Sizewell C discharges alone and in combination
with the current permitted discharges from Sizewell A and Sizewell B.

Our assessment — dose rates to most affected reference organisms
We assessed the dose rate to wildlife inhabiting locations within 3 protected sites:

¢ Minsmere-Walberswick Heaths and Marshes SSSI, SPA, SAC and Ramsar site
e Sizewell Marshes SSSI
e Outer Thames Estuary SPA

We selected these sites as they represent those which would be most affected by the
discharges due to their proximity to the Sizewell C site.

We used the ERICA tool (Brown and others, 2016), together with the ‘Ar-Kr-Xe dose
calculator’ (Vives, J., Batlle, I, and others, 2015) in combination with outputs from the PC-
CREAM 08 model to carry out assessments of the impact on reference organisms located
in the 3 protected sites we selected.
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To assess the impact on terrestrial wildlife at Minsmere and Sizewell Marshes, we
selected locations in the middle of each site and at the point closest to the Sizewell C site.
We did this to determine the range of possible dose.

Minsmere and Sizewell Marshes both have scrapes which are shallow depressions with
gently sloping edges which seasonally hold water. Dose rates to freshwater biota at these
sites were only calculated for the central point of the scrape area because these water
bodies receive run-off from a large area, and it would not be representative to calculate
dose rates based only on activity concentrations at the closest point to the Sizewell C site.

The marine wildlife assessed were assumed to be located in the local Sizewell
compartment of the DORIS model in PC-CREAM 08 which we have used to represent the
Outer Thames Estuary SPA.

The closest Marine Conservation Zone to the Sizewell site is the Orford Inshore zone
which is located ~17km offshore. The environmental activity concentrations in the Orford
Inshore would be lower than those in the local Sizewell marine compartment which we
used in our assessment. Therefore, we did not carry out a specific assessment of the
Orford Inshore as the impact on marine wildlife further offshore would be lower.

We assessed the dose rates to a range of reference organisms that are representative of
species found at the protected sites of interest. Our assessment of radiological impacts
report (Environment Agency, 2023) provides a full description of the reference organisms
considered and how these are representative of species inhabiting the protected sites
assessed.

We assessed dose rates to wildlife in the terrestrial environment for locations in Minsmere-
Walberswick Heaths and Sizewell Marshes. The dose rates to the most affected terrestrial
reference organisms are summarised in Table 7.13.

We assessed dose rates to wildlife in the freshwater environment for locations in
Minsmere-Walberswick Heaths and Sizewell Marshes. The dose rates to the most affected
freshwater reference organisms are summarised in Table 7.14.

We assessed dose rates to wildlife in the marine environment within the Outer Thames
Estuary. The dose rates to the most affected reference organisms are summarised in
Table 7.15.
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Table 7.13 Dose rates to reference organisms in the terrestrial environment from Sizewell C
discharges

Minsmere-Walberswick Mammal — small burrowing, 4.610°

Heaths Mammal — large

(Location nearest to

Sizewell C)

Minsmere-Walberswick Mammal — small burrowing, 2.510%

Heaths Mammal - large,

(East and West Scrape) Reptile

Sizewell Marshes Mammal — small burrowing, 2.3103
Mammal — large

(Location nearest to

Sizewell C)

Sizewell Marshes Mammal — small burrowing, 9.9 10+
Mammal — large

(Sizewell marshes mid-

point of region)

Table 7.14 Dose rates to reference organisms in the freshwater environment from Sizewell
C discharges

(Sizewell marshes mid-
point of region)

Minsmere-Walberswick Insect larvae 9.4 1072
Heaths

(East and West Scrape)

Sizewell Marshes Insect larvae 2.310"7
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Table 7.15 Dose rates to reference organisms in the marine environment from Sizewell C
discharges

Outer Thames Estuary Polychaete worm 6.0 102

The reference organism receiving the highest dose rate was found to be insect larvae
occupying a freshwater environment within the Sizewell Marshes (0.23uGy/h), which is
lower than the dose rate screening criterion of 1uGy/h and far lower than our 40uGy/h
threshold, below which we consider there will be no adverse effect on wildlife. We
therefore consider that the proposed discharges of radioactive wastes into the
environment at the proposed limits from the Sizewell C site, taken alone, would not
adversely affect wildlife.

The dose rates calculated represent the exposure of the reference organism inhabiting a
single environment. Exposures from more than one environment have not been added (as
this is considered unrealistic for the organisms under consideration). This approach will
capture the worst-case where a reference organism remains exposed to the area of
highest local contamination all of the time.

Our assessment — impact on protected sites

We have also assessed the potential impact of discharges at the relevant designated
protected sites and Marine Conservation Zones (MCZ) in combination with permitted
radioactive discharges from other sites. We made this assessment using our review of
habitats assessments for radioactive substances carried out in 2017 (Allott and others,
2019). The 2017 habitats report assessed the impact of all permitted discharges on
National Site Network sites in England and, in each case, reported the total dose rate to
the most affected reference organism. The total dose rate was derived by summing the
highest aquatic (marine or freshwater) and highest terrestrial dose rates for the most
affected reference organisms in each environment.

We assessed the total dose rate to the most affected reference organism at each of the
protected sites considered in our assessment by combining the total dose rates to the
most affected reference organism calculated in the habitats report with the dose rates to
the most affected organism predicted for Sizewell C discharges. The locations assessed
and results are summarised in Table 7.16.
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Table 7.16 Absorbed dose rates (uGy/h) to most affected reference organism at each wildlife
site

Sizewell Marshes 0.23 0.81 1.0

freshwater insect larvae

Minsmere to Walberswick 0.094 0.81 0.9
Heaths and Marshes

freshwater insect larvae

Outer Thames Estuary 0.06 1.8 1.9

polychaete worm

The habitats report only considers national site network sites so an assessment of the
dose rate from existing discharges is not available for Sizewell Marshes. The dose rate for
Minsmere to Walberswick Heaths and Marshes was used to represent the likely dose rate
to the most affected organism at Sizewell Marshes from existing discharges. This is an
approximation but should give a reasonable assessment of the impact on this habitat.

The predicted dose rates at the protected sites assessed, from the combined radioactive
discharges, are all below our threshold value of 40uGy/h, below which we and Natural
England consider that there will be no adverse effects on the integrity of national site
network sites. We therefore consider that the discharges of radioactive wastes into the
environment at NNB GenCo (SZC)'s proposed limits, together with other permitted
discharges of radioactive waste, would not:

e adversely affect the integrity of the national site network sites
¢ significantly affect the protected features of, or hinder the achievement of the
conservation objectives for, the MCZ

Our conservation duties
We have considered our various conservation duties listed below.

¢ Section 6(1)(a)(b) and (c) of the Environment Act 1995 - We must, to such extent
as we consider desirable, generally promote:
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e the conservation and enhancement of the natural beauty and amenity of inland
and coastal waters and of land associated with such waters

e the conservation of flora and fauna which are dependent on an aquatic
environment

e the use of such waters and land for recreational purposes

Section 7(1)(b) of the Environment Act 1995 - We must have regard to the

desirability of conserving and enhancing natural beauty and of conserving flora,

fauna and geological or physiographical features of special interest.

Section 7(1)(c)(ii) of the Environment Act 1995 - We must take account of the

effect any proposal would have on any flora, fauna, features or sites.

Section 8(3) of the Environment Act 1995 - We take account of any notification

and/or consultation responses received under section 8(3) of EA 95 (relating to

sites of special interest and national parks).

Section 9 of the Environment Act 1995 - In discharging our duties under section

6(1), 7 or 8 of EA 95, we must have regard to any code of practice approved under

section 9.

The Conservation of Habitats and Species Regulations 2017 - Before deciding

to give a permit which:

(a) is likely to have significant effect on a European site or a European offshore
marine site (either alone or in combinations with other plans or projects), and

(b) is not directly connected with or necessary to the management of that site

we must make an appropriate assessment of the implications for that site in view of
that site’s conservation objectives. We must consult Natural England if there is a
significant effect. We may only grant the permit if it will not adversely affect the
integrity of the relevant site(s). We also considered the general duties under
regulations 9 and 10.

Section 11 of the Countryside Act 1968 - In exercising our functions, we must
have regard to the desirability of conserving the natural beauty and amenity of the
countryside.

Section 28G of the Wildlife and Countryside Act 1981 - We must take
reasonable steps, consistent with the proper exercise of our functions, to further the
conservation and enhancement of the flora, fauna, or geological or physiographical
features, by reason of which a site of special scientific interest (SSSI) is of special
interest.

Section 28I of the Wildlife and Countryside Act 1981 - We must consult Natural
England before permitting any operation which is likely to damage any flora, fauna
or geological or physiographical features by reason of which a SSSI is of special
interest.

Section 85 of the Countryside and Rights of Way Act 2000 — In exercising or
performing any functions in relation to, or so as to affect, land in an area of
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outstanding natural beauty (AONB), we must have regard to the purpose of
conserving and enhancing the natural beauty of the AONB.

e Section 11A of the National Parks and Access to the Countryside Act 1949 - In
exercising or performing any functions in relation to, or so as to affect, land in a
National Park, we must have regard to the purposes of conserving and enhancing
the natural beauty, wildlife and cultural heritage of the national park and of
promoting opportunities for the understanding and enjoyment of its special qualities
by the public.

e Section 40 of the Natural Environment and Rural Communities Act 2006 -
Section 40 has been amended with effect from 1 January 2023 to require
consideration of the general biodiversity objective, which is to further the
conservation and enhancement of biodiversity in England through the exercise of
our functions.

e Sections 58, 125 and 126 of the Marine and Coastal Access Act 2009 - Any
authorisation decision we take must be in accordance with the appropriate marine
policy document, unless relevant considerations indicate otherwise. Where capable
of affecting (other than insignificantly) the protected features (or supporting
processes) of a Marine Conservation Zone (MCZ), we must exercise our functions
in a manner which we consider best furthers the conservation objectives stated for
that MCZ, or, where this is not possible, in a manner which least hinders the
achievement of those objectives. We must be satisfied that there is no significant
risk of hindering the achievement of the conservation objectives stated for the MCZ.

e Regulation 9 of the Marine Strategy Regulations 2010 - We must have regard to
the marine strategy (in so far as it has been developed and published to date).

In selecting the locations at which to carry out our assessment, we selected protected
sites which would represent those which would be most affected due to their proximity to
the Sizewell C site. When considering our conservation duties, we can infer that, because
the dose rate to the reference organisms at the locations we assessed is below 40uGy/h,
there will be no effect on wildlife at the population level from the radioactive discharges
from Sizewell C and the integrity of the habitat sites will be unaffected.

As there can be no effect of radiation on physical features such as the geology,
physiographical features or the built environment, we do not assess the effects of ionising
radiation on non-living materials.

We assessed the application in accordance with our guidance and concluded that for the
purposes of the Habitats Regulations there was the potential for significant effects on
European Sites. We carried out an appropriate assessment (Habitats Regulations
Assessment Stage 2) of those effects. We made this available as part of our consultation
on our proposed decision. We consulted Natural England on the appropriate assessment,
and it agreed with our conclusion, that the proposed discharges of radioactive waste would
not have adverse effects on the interest features of national site network sites.

In view of our assessment of the Outer Thames SPA, represented by the Sizewell local
marine compartment, we consider that our decision on this permit is in accordance with
the South East Inshore Marine Plan. We have also had regard to the UK Marine Strategy
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and consider there is nothing in it which would lead us to any different conclusions from
those we have already reached through our assessment of impact on wildlife in the marine
environment.

We are therefore satisfied that we have addressed our conservation duties in coming to
this decision, and that no additional or different requirements need to be included in the
permit in order to satisfy them.

7.3. Summary and comparisons of assessment outcomes

Tables 7.17 to 7.20 summarise the outcomes of our assessments and NNB GenCo
(SZC)’s assessments for ease of comparison.

Table 7.17 Annual dose to representative person from Sizewell C

NNB GenCo (SZC)’s Adult member of fishing family 13uSvly
assessment

Our assessment Adult sea fish consumers 4.7uSvly
FSA assessment Infant member of fishing family 24uSvly

The attributes of the of the representative person are different in each organisation’s
assessments. While the habits used by each organisation do differ, a member of the
fishing family and a sea fish consumer can be considered comparable, in other words, in
all 3 assessments the representative person is a high consumer of fish.

Table 7.18 Annual dose to the representative person from the combined Sizewell site

NNB GenCo (SZC)’s Adult member of fishing family 17uSvly
assessment
Our assessment Adult sea fish consumers 9.3uSvly
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Table 7.19 Annual dose to representative person including historical and future discharges

NNB GenCo (SZC)’s Adult member of fishing family 53uSvly
assessment
Our assessment Adult sea fish consumers 28uSvly

Table 7.20 Dose rate to most affected reference organisms

NNB GenCo (SZC)’s Polychaete worm (marine 0.80uGy/h

assessment habitat)

Our assessment Insect larvae (freshwater 0.23uGy/h
habitat)

All 3 assessments used similar methodologies and produced outcomes which are of the
same order of magnitude. In all 3 assessments, the impact on people was found to be
dominated by exposure to carbon-14 by consuming seafood and locally produced cow’s
milk. Both the FSA and NNB GenCo (SZC)’s assessments were more conservative than
our assessment. The main differences between the assessments, which account for the
variations in results, can be summarised as follows:

¢ both the FSA and NNB GenCo (SZC) included exposure via ingestion of locally
produced cow’s milk in their assessments. We did not include this exposure
pathway as cow’s milk is not currently produced in the Sizewell area

o the receptor locations used in each assessment were different. Our assessment
used receptor locations which were further away from the proposed Sizewell C site
than those NNB GenCo (SZC) and the FSA used

¢ we included permitted discharges from Sizewell A in our assessment of the impact
from the Sizewell site as a whole. NNB GenCo (SZC) did not include the discharges
from Sizewell A in its assessment
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Comparison of doses with the source dose limit

EPR 2016 specifies a dose limit of 300uSv/y for the maximum dose to people due to
discharges from a single new source.

For this case, the source is defined as a single power station with 2 reactor units. The
dose to be compared to this limit should include the dose from current or proposed
discharges and direct radiation, but exclude the dose from historical discharges and from
any adjacent site.

Our assessment found the sum of doses from discharges and direct radiation to the
representative person from the discharges from Sizewell C to be 4.7uSv/y, which is less
than 2% of the source dose limit.

NNB GenCo (SZC)’s assessment found this to be 13uSv/y, and FSA found this to be
24uSvly, both of which are also less than the source dose limit.

Comparison of doses with the site dose limit

EPR 2016 also specifies a site dose limit of 500uSv/y for the maximum dose to people due
to discharges from a site as a whole. The dose to be compared to this limit is the dose
from current discharges, including discharges made by adjacent sites. Doses arising from
direct radiation and from historical discharges are excluded.

Taking into account all the discharges from Sizewell C, including those from the adjacent
A and B stations, our assessment found the dose to be 9.3uSv/y, which is less than 2% of
the site dose limit.

NNB GenCo (SZC) considered discharges from Sizewell B and C in its assessment of site
discharges and found the dose to the representative person from the Sizewell site to be
17uSvly, which is also less than the site dose limit.

Comparison with the dose limit for members of the public

EPR 2016 requires us to ensure, through permits, that doses to members of the public
from exposure to ionising radiation do not exceed 1,000uSv/y. The total dose to members
of the public (representative person) near the site takes into account doses arising from:

e future discharges

e future direct radiation from the site

e future discharges from other nuclear sites in the vicinity of the site
e direct radiation from other nuclear sites in the vicinity of the site

¢ the residue of radioactivity in the environment from past discharges

We calculated that the total dose to the representative person from all the sources listed
above to be 28uSv/y. NNB GenCo (SZC)’s assessment found this to be 53uSv/y. Both of
these figures are below the dose limit for members of the public of 1,000 uSv/y (less than
6% of the dose limit).
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7.4. Conclusions
Overall, we consider that:

e the doses to the public from discharges from the Sizewell C site will be below the
dose criteria specified in Schedule 23, Part 4, section 1 of EPR 2016

o the total doses from discharges, direct radiation, future short-term discharges and
from past discharges from the Sizewell site as a whole are well below the dose limit
for the public

e the dose rates to wildlife from discharges from the Sizewell site will be below the
threshold at which the Environment Agency and Natural England have agreed there
would be no adverse effect to the integrity of a national site network site
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8. Our assessment — part 5: Other
considerations

8.1. Non-radiological issues

Some environmental legislation that normally applies to waste or emissions does not apply
when the waste is radioactive waste. We have, therefore, included a standard condition in
our permits (condition 2.3.7) requiring the operator to minimise the risk of pollution from
the non-radiological properties of the radioactive waste and from any non-radioactive
substances associated with the disposal of the radioactive waste, to the extent that this is
not addressed by other environmental permits.

Condition 2.3.7 reflects the requirement in government guidance that we consider the non-
radioactive hazards associated with radioactive waste during our regulation. This is not a
new requirement, but it is now considered preferable and more transparent to explicitly
require operators to ensure operating techniques consider non-radioactive hazards. This is
particularly important where, were it not for the presence of radioactivity, the process
would be subject to other pollution control requirements. Clause | in the new condition
1.1.4 similarly reflects the government guidance.

NNB GenCo (SZC) also applied for an environmental permit for water discharge activities
(WDA) for Sizewell C. It made that application at the same time as its application for a
radioactive substances activity permit. The WDA permit application covers the effluent
discharges that will be made from Sizewell C, including those made via the main outfall
tunnel to the North Sea. The impacts of the significant non-radiological properties and
content of the proposed discharges are being assessed in the determination of the WDA
application and will be controlled through a WDA permit.

8.2. Other statutory considerations

EA 95, Section 4: Principal aim of the Environment Agency (‘sustainable
development’)

We are required to contribute towards achieving sustainable development, as considered
appropriate by the Secretary of State and set out in guidance issued to us. “The
Environment Agency’s Objectives and Contribution to Sustainable Development: Statutory
Guidance’ (issued by Defra in December 2002) provides guidance to us on matters such
as the formulation of approaches that we should take to our work, decisions about our
priorities, and our allocation of resources. It is not directly applicable to our individual
regulatory decisions.

The statutory guidance states that our main contribution to sustainable development will
be to achieve our various objectives in a way that takes account (subject to and in
accordance with EA 95 and any other enactment) of economic and social considerations.
In respect of radioactive substances regulation, the guidance refers to the objective of
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regulating aerial and liquid radioactive discharges and solid radioactive waste disposal in
accordance with statutory duties, statutory guidance and UK government policy.

We consider that the overall approach described in this document and, in particular, the
application of BAT, which takes into consideration social and economic factors, and the
assessment of the impact of the discharges on members of the public and environment,
contribute appropriately to the aim of achieving sustainable development, having regard to
the statutory guidance.

EA 95, Section 5: Pollution control powers

Section 5 of EA 95 sets out the purpose for which our pollution control powers, including
our powers under EPR 2016, must be used. This is for ‘preventing or minimising, or
remedying or mitigating the effects of, pollution of the environment’. We consider that we
have proposed proper use of our pollution control powers for that purpose, in that:

e we have set limits and conditions based on BAT, as specified in the statutory
guidance, and having regard to government policy

e the impact of the proposed discharges on members of the public would be as low
as reasonably achievable (ALARA), taking social and economic factors into account

¢ the environment would be protected

EA95, Section 7(1)(c)(ii): Amenity

Under section 7(1)(c)(ii) of EA 95, we must take into account any effect which our
proposals would have on the amenity of any rural or urban area.

We do not consider that any additional or different limits or conditions are required in the
permit, in relation to this duty.

EA 95, Section 7(1)(c)(iii): Well-being of local communities

Under section 7(1)(c)(iii) of EA 95, we must have regard to the effect our proposals would
have on the economic and social well-being of local communities in rural areas.

We have had regard, as appropriate, to the potential effect on the economic and social
well-being of the local community as part of:

e our assessment of NNB GenCo (SZC)’s proposals in relation to the use of BAT,
which involves considering costs and benefits

e our considerations in relation to the principal aim of the Environment Agency
(sustainable development)

e our assessment of the impact of disposals

We do not consider that any additional or different limits or conditions are required in the
permit, in relation to this duty.
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EA 95, Section 39: Likely costs and benefits

We have a duty to take into account the likely costs and benefits of whether and how we
exercise our powers (‘costs’ being defined as including costs to the environment as well as
to any person). This duty, however, does not affect our obligation to discharge any duties
imposed upon us in other legislative provisions.

We have taken into account the likely costs and benefits in our assessment of BAT. We
are satisfied that the conditions in the permit are proportionate.

Water Environment (Water Framework Directive) (England and Wales) Regulations
2017 and Groundwater (schedule 22 to EPR 2016)

Under the Water Environment (Water Framework Directive) Regulations 2017 (UK
Parliament, 2017), we must exercise our functions to secure compliance with the Water
Framework Directive (Directive 2000/60/EC), which seeks to protect groundwater and
surface water on an integrated river basin management basis, the Environmental Quality
Standards Directive (Directive 2008/105/EC) and the Groundwater Directive (Directive
2006/118/EC). We have considered NNB GenCo (SZC)’s proposals in relation to the use
of BAT to minimise discharges of radioactivity to the environment and the impact of these
discharges on members of the public and the environment. As stated earlier, we consider
that NNB GenCo (SZC)'s proposals represent the use of BAT to reduce the impact to as
low as reasonably achievable in line with the permit’s requirements. We are, therefore,
satisfied that the conditions are sufficient in relation to the requirements of the
Regulations, and that granting the permit will not cause the current status of the water
body (that is, the coastal waters close to Sizewell C site) to deteriorate or compromise
achievement of environmental objectives of the water bodies.

Schedule 22 of EPR 2016 requires the taking of all necessary measures to prevent the
input of any hazardous substances, which includes radioactive substances, to
groundwater, and to limit the input of non-hazardous pollutants to groundwater so as to
ensure that they do not cause pollution of groundwater. No releases to groundwater from
the radioactive substances activities are applied for or permitted by the permit.

Human Rights Act 1998

We have considered potential interference with rights addressed by the European
Convention on Human Rights in reaching our decision. We consider that our decision is
compatible with our duties under the Human Rights Act 1998 (UK Parliament, 1998). In
particular, we have considered the right to life (Article 2), the right to a fair trial (Article 6)
(which here includes the right to a reasoned decision — as provided in this document), the
right to respect for private and family life (Article 8) and the right to protection of property
(Article 1, First Protocol).

Public participation and duty to involve

Regulation 60 of EPR 2016 requires us to prepare and publish a statement of our policies
for complying with our public participation duties. We have published ‘Environmental
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permits: how and when we consult” and this application has been consulted upon in line
with it, as a site of high public interest.

Section 23 of the Local Democracy, Economic Development and Construction Act 2009
(UK Parliament, 2009d) requires us, where we consider it appropriate, to take such steps
as we consider appropriate to secure the involvement of interested persons in the exercise
of our functions by providing them with information, consulting them or involving them in
any other way.

We have described our consultation in relation to this application in chapter 3 of this
document. We have described the way in which we have taken account of representations
we have received in Appendix 1.

Deregulation Act 2015 — Growth duty

We considered our duty to have regard to the desirability of promoting economic growth
set out in section 108(1) of the Deregulation Act 2015 (UK Parliament, 2015b) and the
guidance issued under section 110 of that Act in deciding whether to grant this permit.

Paragraph 1.3 of the guidance says:

“The primary role of regulators, in delivering regulation, is to achieve the regulatory
outcomes for which they are responsible. For a number of regulators, these regulatory
outcomes include an explicit reference to development or growth. The growth duty
establishes economic growth as a factor that all specified regulators should have regard
to, alongside the delivery of the protections set out in the relevant legislation.”

We have addressed the legislative requirements and environmental standards to be met in
chapters 4 to 8 of this document. Paragraph 1.5 of the guidance is clear that encouraging
economic growth should not be pursued at the expense of protecting the environment.

We consider the requirements and standards we have set in this permit are reasonable
and necessary to protect the environment and people. This also promotes growth among
legitimate applicants and operators because the standards applied to the applicant are
consistent across businesses in this sector and have been set to achieve the required
legislative standards.

Equality Act 2010

We have had regard to the Public Sector Equality Duty and are satisfied that our decision
and decision-making process are in accordance with the duty. We carried out an equality
analysis to help inform our engagement activities relating to the Sizewell C project.

8.3. Other matters

Matters such as nuclear safety, the location of the facility, traffic movements and flood risk
are generally dealt with under other regimes and/or by other bodies and not as part of our
RSR permitting remit. Where consultees have raised issues relating to such matters, we
provide more information in Appendix 1.
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9. Our decision

Our decision is that we should grant the application and grant a permit. A permit
containing our conditions is available on our Sizewell C consultation pages on our online
consultation hub.

9.1. Conditions of the permit

The permit is based on our standard template permit for radioactive substances activities
carried out on a nuclear site. We have developed the standard template over a number of
years and we regularly review it to make sure that it is up to date and effective, that
permits for specific sites properly protect people and the environment, and that they are
consistent with the relevant government policies. The permit template and its conditions
are described more fully in the document How to comply with your environmental permit
for radioactive substances on a nuclear licensed site.

The standard permit template consists, principally, of:

e an introductory note (this is not part of the permit)

e a certificate page, authorising the permit

e parts 1to 4, being standard conditions about management, operations, disposals
and monitoring, and provision of information

e schedule 1, defining the activities permitted

e schedule 3, specifying routes for, and limits on, disposals

e schedule 7, being a site plan showing the geographical extent of the regulated
facility

The conditions in Parts 1 to 4 of the permit have not been modified from the standard
conditions of our template.

In Schedule 1, we have included 16 information/improvement requirements for the
reasons explained in chapters 4 to 8.

Schedule 3 specifies the approved waste types and disposal routes and, as relevant, the
limits that apply to specific radionuclides or groups of radionuclides for each of the
approved disposal routes. We have also included quarterly notification levels (QNLs) for
discharge of gaseous and aqueous wastes into the environment. The purpose of QNLs is
described in section 6.3 of this document.

We are of the view that our decision and permit conditions are consistent with the relevant
legislation, and that we have reached the decision having regard to the statutory guidance
concerning the regulation of radioactive discharges into the environment and relevant
government policy.
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Glossary

Absorbed dose

The ionising radiation energy absorbed in a material per unit
mass. The unit for absorbed dose is the gray (Gy) which is
equivalent to J/kg.

Activity A generic title for the practices or operations which need to be
permitted (unless exempted from the need for a permit).

ALARA As low as reasonably achievable (economic and social factors
being taken into account).
Radiation doses comply with ALARA when they have been
reduced to a level that represents a balance between dose and
other factors. This is a statement of the optimisation principle.

ALARP As low as reasonably practicable.

AONB Area of Outstanding Natural Beauty.

BAT Best available techniques — see ‘Schedule 6 — Interpretation’ in
the permit for a full definition.

BEIS Department for Business, Energy and Industrial Strategy.

Bq, kBq, MBq, GBq
and TBq

Abbreviations meaning becquerels, kilo (103) becquerels, mega
(108) becquerels, giga (10°) becquerels and tera (10'?)
becquerels respectively.

1Bq is one atomic disintegration per second.

maintenance (C&M)

BSSD Basic Safety Standards Directive (Directive
2013/59/EURATOM, EU, 2013).
Care and A stage of the decommissioning process for a nuclear site

where physical decommissioning of the site has paused, but it
is monitored and maintained to ensure it remains safe and any
discharges to the environment are minimal.

Cefas

Centre for Environment, Fisheries and Aquaculture Science.
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CGN

China General Nuclear Power Corporation.

COMARE Committee on Medical Aspects of Radiation in the Environment.

CRP Candidate representative person.

CRWA Corporate Radioactive Waste Adviser. An approved system of
arrangements where more than one individual carries out the
Radioactive Waste Adviser function on behalf of a permit
holder.

CVCSs Chemical and volume control system.

Cvi Condenser vacuum.

DCO Development Consent Order.

DECC Department of Energy and Climate Change.

Direct radiation

Exposure occurring as a result of direct or reflected gamma
radiation from radioactive substances within the facilities within
a regulated site.

Regulated by the Office for Nuclear Regulation (ONR).

DWI Interim storage facility for ILW ventilation system.
DWN Nuclear auxiliary building ventilation system.
EDF Electricité de France.

Effective dose

The sum of the equivalent doses from radiation in all tissue and
organs of the body, having been weighted by their tissue
weighting factors. The unit of effective dose is the sievert (Sv).

EPR™ European Pressurised Reactor.

EPR 2016 Environmental Permitting (England and Wales) Regulations
2016.

EPRI Electric Power Research Institute.
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FSA

Food Standards Agency.

FWP Forward Work Plan.

GDA Generic design assessment.

GDF Geological disposal facility.

GRA Guidance on Requirements for Authorisation.
Environment Agency guidance detailing the environmental
objectives which an underground facility for the permanent
disposal of radioactive waste must achieve. There are 2
versions of the GRA: one for geological disposal of higher
activity radioactive waste; and one for near-surface disposal of
lower activity radioactive waste.

Gy, uGy Abbreviation meaning gray, microgray (one millionth of a gray).

A unit of absorbed radiation dose.

‘Group most

The group of the public most exposed to ionising radiation from

exposed to’ a single type of discharge pathway (for example, discharges to
the marine environment).

HEPA High-efficiency particulate air.

HHI Interim storage facility for ILW.

HLW High level radioactive waste.

HPA Health Protection Agency (superseded by Public Health
England and then by the UK Health Security Agency).

HPC Hinkley Point C.

HQA Radioactive waste storage building.

HRA Habitats Regulations Assessment.

HSE Health and Safety Executive.

Regulator with responsibilities under IRR17 (UK Parliament
2017b).
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ICRP

International Commission on Radiological Protection.

ILW

Intermediate level radioactive waste.

Intelligent customer

An intelligent customer is a suitably qualified and experienced
in-house capability within a host organisation that has
responsibility for the technical oversight of the procurement and
delivery of a defined service or range of services.

IRWST In-containment refuelling storage water tank.
iSoDA Interim statement of design acceptability.
IWS Integrated waste strategy.

Justification

The benefits and detriments of any practice which could result
in exposure to ionising radiation must by assessed prior to the
practice being permitted. If the benefits outweigh the
detriments, the practice is justified.

KER Liquid radwaste monitoring and discharge system.

Licensee An operator licensed under NIA 65.

LLW Low-level radioactive waste.

LLWR Low Level Radioactive Waste Repository.

LoC Letter of Compliance.

Person-Sv Person-sievert — a measure of collective radiation dose to a
population.

MCERTSs The Environment Agency’s Monitoring Certification Scheme.

MCZ Marine Conservation Zone.

MPL European Union’s maximum permitted level of radioactivity in
food following a radiological emergency.

MWe Megawatt electrical, a measure of electrical power.
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NAIR National Arrangements for Incidents involving Radioactivity.

NIA 65 The Nuclear Installations Act 1965. Legislation covering the
nuclear site licensing and 3" party liability regime.

NDA Nuclear Decommissioning Authority.

NDAWG National Dose Assessments Working Group.

NSC Nuclear Safety Committee.

NSSS Nuclear steam supply system.

Nuclear island

The facilities within the reactor and associated buildings.

NWS Nuclear Waste Services Ltd.

A division of the NDA created in January 2022.

ONR Office for Nuclear Regulation: a statutory public corporation,
responsible for regulation of nuclear safety, security, nuclear
materials transport and ‘Safeguards’ across the UK.

OPEX Operational experience.

OSPAR Oslo and Paris Convention for the protection of the marine
environment in the north-east Atlantic.

The UK is a signatory to this Convention, whose strategies aim
to prevent pollution of the maritime area by continuously
reducing discharges, emissions and losses of chemically
hazardous substances and radioactive substances.

PAP Procedure Adoption Plan.

PCER Pre-Construction Environmental Report.

PHE Public Health England (which superseded the Health Protection
Agency (HPA) in 2013) and which became part of the UK
Health Security Agency (UKHSA) in 2021.

Plume The location of the downwind volume of air and ground surface

where aerial discharges and deposition may be expected.
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Proximity principle

The aim of the proximity principle is to avoid excessive and
unnecessary transportation of wastes for disposal. It means
enabling waste to be disposed of in one of the nearest
appropriate installations.

Public dose limit

A dose limit for members of the public of 1,000uSv per year has
been setin EPR 2016.

PWR Pressurised water reactor.

QNL Quarterly notification level.

RC Reference configuration.

Representative The representative person is ‘an individual receiving a dose that

person is representative of the more highly exposed individuals in the
population’.

RIFE Radioactivity in Food and the Environment reports published
each year.

RSR Radioactive Substances Regulation.

RWA Radioactive Waste Adviser. A person appointed by a permit
holder or prospective permit holder to provide advice on
radioactive waste management and environmental radiation
protection.

RWM Radioactive Waste Management Ltd.

RWMC Radioactive Waste Management Case.

SAC Special Area of Conservation.

SEK Conventional island/site liquid waste discharge system.

Sievert (Sv) A measure of effective radiation dose received.

e millisievert (mSv): one thousandth of a sievert
e microsievert (uSv): one millionth of a sievert
e nanosievert (nSv): one thousand millionth of a sievert
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Site dose limit

A restriction on annual dose to an individual from a single site
such that when aggregated with doses from all sources,
excluding natural background and medical procedures, the
dose limit is not likely to be exceeded.

A site limit of 0.5mSv/y has been set in EPR 2016 and this
applies to the aggregate exposure from a number of sources
with contiguous boundaries at a single location, irrespective of
whether different sources on the site are owned or operated by
the same or by different organisations.

Sky shine lonising radiation (for example, gamma radiation) emitted from
a site that is reflected or scattered back to the earth’s surface.
SoDA Statement of design acceptability.

Source dose limit

A restriction on annual dose to an individual from a single
source such that when aggregated with doses from all sources,
excluding natural background and medical procedures, the
dose limit is not likely to be exceeded.

A source limit of 0.3mSv/y has been set in EPR 2016.

Source term

The types, quantities and physical and chemical forms of the
radionuclides present in a nuclear facility that have the potential
to give rise to exposure to ionising radiation, radioactive waste
or discharges.

SPA Special Protection Area.

SQEP Suitably qualified and experienced person(s).

SSCs Structures, systems and components.

SSSI Site of Special Scientific Interest.

Sustainable Development which meets the needs of the present without

development

compromising the ability of future generations to meet their own
needs. Specific to radioactive waste, the government’s policy
(Command 2919, UK Parliament 1995b) is to ‘ensure that
radioactive waste is managed safely and that the present
generation, which receives the benefit of nuclear power, meets
its responsibilities to future generations’.
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SzZC Sizewell C.

TEG Gaseous waste processing system.

TER Additional liquid waste discharge system.

TEU Liquid waste processing system.

UKHSA UK Health Security Agency, previously Public Health England
(PHE).

WAL Weekly advisory level.

Waste hierarchy

A principle of waste management which requires (in order of
preference) wastes to be:

e avoided

e minimised
e reused

e recycled

e disposed of

WDA

Water discharge activity.
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Appendix 1 - Consultations

We advertised and consulted on the application and our proposed decision in accordance
with our public participation statement and government consultation principles. The way in
which we carried these out, and how we have carefully considered consultation responses
in preparing our final decision are summarised in this Appendix and section 3.5 of this
decision document. We have placed copies of all consultation responses on our public
reqgister except where the person making the response asked us not to do so. Responses
made using our e-consultation tool can also be accessed online via our consultation hub.

How we publicised the consultations on the application
and our proposed decision

We advertised the consultation on the application by a notice on GOV.UK from 6 July to 2
October 2020 and by issuing a press release. The notice provided brief details of the
application, told people where they could see a copy of the application and how to make
comments. We made copies of the application available for public inspection using our e-
consultation tool via our consultation hub.

We publicised the application consultation by issuing press releases, advertising in a local
newspaper and writing directly to a number of organisations and individuals, inviting them
to participate. As the application was made at a time when the government had placed
restrictions on the movements and activities of the public due to the Covid-19 pandemic,
we were unable to hold a consultation drop-in session or place copies of the application in
local libraries and institutions as we would usually. We held a public question and answer
session by phone on 20 July 2020 and put in place processes to enable interested parties
to respond to the consultation over the telephone. We asked NNB GenCo (SZC) to make
copies of the application available on USB sticks, which it did.

We advertised the consultation on our proposed decision by a notice on GOV.UK from 4
July to 25 September 2022 and by issuing a press release. The notice provided brief
details of the consultation, told people where they could see a copy of the proposed
decision and supporting documents, and how to make comments. We made copies of the
proposed decision and related documents available for public inspection using our e-
consultation tool via our consultation hub.

We took a similar approach to publicising the proposed decision consultation as we did
with the application consultation (by issuing press releases, advertising in a local
newspaper and writing directly to a number of organisations and individuals, inviting them
to participate). We also publicised and held consultation drop-in sessions in the Sizewell
area in July 2022. These were held at Saxmundham, Aldeburgh and Leiston. We also held
a virtual public drop-in session in September 2022, which was similarly advertised and a
meeting with Leiston Town Council.
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Who we consulted

We wrote to the following bodies informing them of the application and our subsequent

proposed decision, directing them to copies of the application and our proposed
document and draft permit online:

e Office for Nuclear Regulation

e Food Standards Agency

e Natural England

e Marine Management Organisation

e Centre for Environment, Fisheries and Aquaculture Science (Cefas)

e Eastern Inshore Fisheries and Conservation Authority (IFCA)

e Health and Safety Executive

e East Suffolk District Council

o Suffolk County Council

e Public Health England (now the UK Health Security Agency (UKHSA))

e NHS Suffolk and North East Essex Integrated Care Board (ICB) (formerly
Ipswich and East Suffolk Clinical Commissioning Group)

e Anglian Water

e Department for Business, Energy and Industrial Strategy

e Committee on Medical Aspects of Radiation in the Environment

e Low Level Waste Repository Limited

e The Norfolk and Suffolk Broads National Park

e Historic England

decision

the

We also emailed over 800 other interested groups, non-governmental organisations,

councils, members of parliament, businesses and individuals informing them of t
consultations and inviting them to participate.

he

Responses to our consultations on the application and

proposed decision

We received 27 responses from organisations and individuals for the radioactive
substances activity (RSA) application consultation and 57 for the proposed RSA

decision

consultation. Where comments were raised, these are summarised here, together with our
consideration of them. Some formal consultees did not respond, and some made a ‘no

comment’ response. We are grateful to all organisations and individuals who too
read and respond to our consultations.

k time to
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Topic: Perceived bias
Raised by: BHLF-U2GF-ES3Y-R.
Summary of issues raised

One respondent raised a concern that the Environment Agency was biased (in favour of
NNB GenCo (SZC)) and cited our proposed permit decision and our participation in the
Sizewell C Development Consent Order (DCO) process as evidence of this.

Our consideration of the issues

Our role with regards to permitting of NNB GenCo (SZC) at the Sizewell C site is set out in
chapter 2 of this document. The Environment Agency has a duty to determine applications
made for radioactive substance permits, and we do so without bias. As part of our
permitting process, we have carried out a thorough assessment of NNB GenCo (SZC)’s
application and documented this, carried out 2 public consultations (and other public
engagement activities) and fully considered and responded to the responses we received
to both the application and our proposed decision consultation document. The
Environment Agency is an independent regulator, taking regulatory decisions in
accordance with statutory requirements.

The Environment Agency is a statutory consultee in the planning process and provides
relevant advice to planning authorities to help inform their decisions. The interactions and
submissions that we made to the Sizewell C DCO process can be found via the Planning
Inspectorate’s portal for documents and information related to this process. We responded
to the DCO process and are confident that we did so without bias in favour of NNB GenCo
(SZC) or any other organisation.

Topic: Consultation and permitting process

Raised by: BHLF-U2GF-ES3Y-R, BHLF-U2GF-ES3T-K, ANON-U2GF-ESV6-R, ANON-
U2GF-ESVH-A, ANON-U2GF-ESV4-P, Kelsale-cum-Carlton Parish Council, Stop
Sizewell C, BHLF-U2GF-ES3F-5, ANON-U2GF-ESVD-6 BHLF-U2GF-ES3F-5, Nuclear
Free Local Authorities, Aldeburgh Town Council, BHLF-U2GF-ES3E-4, Together
Against Sizewell C.

Summary of issues raised

Some respondents expressed concerns that the consultation we carried out on our
proposed decisions was not genuine or not sufficient and that our final decision had
already been made. One respondent expressed a concern that our Habitats Regulations
Assessment (HRA) reports had not been made publicly available. One respondent was
concerned that ‘no authority or regulatory body appears to be solely responsible for
anything, leading to many areas of concern just ‘falling between the cracks’.

Aldeburgh Town Council expressed a concern that the Environment Agency might not
have sufficient resources to “robustly interrogate” information and data provided in NNB
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GenCo (SZC)’s application and its subsequent responses to our requests for information.
They also asked whether we consult ONR.

Together Against Sizewell C (TASC) stated it believed that the Regulators’ Code should
not apply to the Environment Agency in the matters of public health and environment.

Our consideration of the issues

The consultations we have carried out are genuine — we do not make and did not make
any final decisions on the application before carefully considering all the responses to the
consultations on the application and on the proposed decision document. We explained
our role and the scope of our consultation in our proposed decision document. As outlined
earlier in section 2.3 and section 3.5 and earlier in this Appendix, we carried out extended
consultations with the public and interested parties (including statutory consultees such as
ONR) on NNB GenCo (SZC)’s application and our proposed decision in 2020 and 2022
respectively. We published our HRA report for all 3 permits as part of the latter
consultation, so that these were made publicly available.

Our proposed decision document and its supporting documents set out our assessment of
the application and why we proposed to grant a permit to NNB GenCo (SZC). The
documents outlined our proposed decision to help inform consultees of our considerations,
but we had not made any final decision. Before we made our final decision, we wanted to
explain our thinking to the public and other interested parties, to give them an opportunity
to understand that thinking and, if they wished, to make comments to us. We have made
our final decision only after carefully considering relevant matters raised in the responses
we received. We also stated in our proposed decision consultation that unless we receive
information that leads us to alter the conditions in the draft permit, or to reject the
application, we would grant the permit as included in the consultation. We have
summarised the responses from both consultations and the issues raised in this section
(Appendix 1) of the document and set out our views on those issues.

With regards to sufficient regulatory resource, we have carried out a thorough assessment
of NNB GenCo (SZC)'’s application and documented this, carried out 2 public consultations
(and other public engagement activities) and fully considered and responded to the
responses we received to both the application and our proposed decision consultation
document. We have used adequate regulatory resources to do this work and are confident
about the assessments we have carried out.

The Regulators Code came into effect on 6 April 2014 under the Leqislative and
Requlatory Reform Act 2006 and applies to the Environment Agency. We consider that the
Code promotes effective and proportionate regulation without in any way compromising
our ability to regulate in a way which protects people and the environment.
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Topic: Regulatory justification and operator competence

Raised by: Together Against Sizewell C, ANON-CVYN-9YEY-G, ANON-CVYN-9YEB-
S, ANON-CVYN-9YEM-4, ANON-CVYN-9YES-A, ANON-CVYN-9YEG-X, ANON-U2GF-
ESVN-G, ANON-U2GF-ESVR-M, BHLF-U2GF-ES37-P, Suffolk Coastal Friends of the
Earth, BHLF-U2GF-ES36-N, BHLF-U2GF-ES3F-5, Leiston-cum-Sizewell Town
Council, Aldeburgh Town Council , BHLF-U2GF-ES3E-4, Aldeburgh Town Council,
Together Against Sizewell C, Committee on Medical Aspects of Radiation in the
Environment (COMARE) Authorisations Working Group (AWG).

Summary of issues raised

Some respondents stated that the justification for the EPR™ reactor had not been made,
and some raised concerns that the applications for environmental permits were premature.
A number of respondents raised concerns over EDF's competence as an operator.
Reasons for respondents’ concerns included purported links to the Chinese State
Government and/or the Russian state company, Rosatom with associated security risks.
They also raised EDF's record of managing radioactive wastes, issues with the French
PWR fleet, its lack of experience in decommissioning nuclear power stations, its financial
situation, its record of conventional safety controls on the Hinkley Point C site, along with
construction issues encountered by other European EPR™ projects.

One respondent suggested an integrated assessment of operator competence by ONR,
the Environment Agency, the Health and Safety Executive and independent specialists
was required. They also suggested that we should carry out unannounced inspections as
part of our readiness reviews.

Suffolk Coastal Friends of the Earth expressed a concern that the applicant might not be
the operator if the planning permission (the Development Consent Order) was “sold on”.
Leiston-cum-Sizewell Town council noted concerns over the continuity of the permit holder
and of the regulatory body over the expected lifetime of the plant.

One respondent raised a concern regarding the relationship between NNB GenCo (SZC)
and NNB GenCo (HPC), which we had in plain English described as ‘sister companies’.
They also expressed concern that we appeared to have assumed that any changes in the
structure and ownership/shareholding of each of the companies (NNB Holding Company
(SZC) Limited and NNB GenCo (SZC)) involved in the application for the Sizewell C permit
would have no impact.

The Committee on Medical Aspects of Radiation in the Environment (COMARE)
Authorisations Working Group (AWG) thought that our conclusions regarding NNB GenCo
(SZC)’s arrangements were reasonable. It also said that it thought that our statement “the
outcome of our assessment of the readiness reviews, our own inspections, along with the
responses to this consultation and any other relevant matters will be considered as part of
our final decision” was reassuring.
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The Office for Nuclear Regulation (ONR) noted that it makes its own assessment of an
organisation’s capability and associated arrangements prior to issuing a nuclear site
licence.

Our consideration of the issues

Regulatory justification decisions are made by government ministers and we discuss the
status of the regulatory justification of the EPR™ reactor in chapter 4 of this document.
This outlines that a regulatory justification is in place for the EPR™ reactor following a
decision by the Secretary of State.

In section 4.4 of this document, we discuss why we believe that there are significant
benefits from regulating NNB GenCo (SZC) at an early stage of its development as an
organisation.

We have considered the information provided by respondents regarding concerns about
EDF. In the operator competence section of chapter 4 of this document we provide an
assessment of the suitability of the NNB GenCo (SZC) organisation and its developing
arrangements to hold a permit. We conclude that we consider NNB GenCo (SZC) to be a
suitable organisation.

With regards to an integrated assessment, we are working closely with ONR, assessing
the company’s development and its management arrangements. This is to help ensure
that NNB GenCo (SZC) can meet the requirements of our permit conditions. NNB GenCo
(SZC) made an application to ONR for a nuclear site licence shortly after it submitted its
operational permit applications in 2020. We have also formally consulted ONR (and HSE)
on both the initial application and our proposed decision. They have not raised any
concerns regarding operator competence.

Assessment of compliance with environmental permits, once they are granted, takes many
forms, including inspections on-site and of management arrangements, technical reviews
of documentation and sampling of discharges. Our inspections may be pre-arranged or
can be unannounced. So far, unannounced inspections have not been used in relation to
Sizewell C, but these may be used in future should we judge them to be beneficial.

Regarding the potential for the shareholders of NNB Holding Company (SZC) Limited to
change, NNB GenCo (SZC) will be the company holding the permit and will remain
responsible for meeting the conditions imposed, irrespective of shareholder change in the
NNB Holding Company (SZC) Limited. While NNB GenCo (SZC) and NNB GenCo (HPC)
are separate companies with different shareholders, we expect NNB GenCo (SZC) to
have appropriate governance, arrangements and agreements with NNB GenCo (HPC) to
ensure that information regarding the design, construction, installation and operation of the
plant can be shared between the 2 companies. Arrangements between NNB GenCo
(SZC) and NNB GenCo (HPC) are already in place to ensure formal sharing of operational
experience (OPEX) and we expect these to continue to share learning in future. We don't
assume changes in the structure and ownership/shareholding of each of the companies
involved in the application for the Sizewell permit would have no impact, but require NNB
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(GenCo) SZC, irrespective of parent company structure or ownership, to comply with the
requirements of the permit.

The permit cannot be transferred to another company without a rigorous regulatory
process being followed. Furthermore, companies that hold a nuclear permit are required
by permit condition 4.3.4 (a) to notify us in advance of any changes to the company
trading name, registered name or registered office as well as any changes in management
system or resources which might be seen to have a significant impact on compliance with
the permit (permit condition 4.3.5).

Topic: Optimisation and use of BAT

Raised by: ANON-CVYN-9YES-A, Committee on Medical Aspects of Radiation in the
Environment (COMARE) Authorisations Working Group (AWG) BHLF-U2GF-ES35-M,
ANON-U2GF-ESVR-M, Nuclear Industry Association, Suffolk Coastal Friends of the
Earth, BHLF-U2GF-ES37-P , BHLF-U2GF-ES3E-4, Aldeburgh Town Council, BHLF-
U2GF-ES3E-4, Together Against Sizewell C.

Summary of issues raised

Some respondents commented that the application and/or our decision document did not
demonstrate how EDF had reduced discharges and impact to as low as reasonably
achievable, nor sufficiently demonstrate how the proposed operation of the UK EPRs™ at
Sizewell C has been optimised to minimise waste or that BAT has been applied. Some
respondents expressed a concern that BAT could not yet be determined as the design of
Sizewell C was not finalised. One respondent thought we should quantify the expected
waste arisings if all possible measures irrespective of cost were taken. Some respondents
stated that further measures could be taken to reduce radioactive discharges (although no
specific measures were identified by respondents) and that EDF should investigate
increasing the measures it takes to minimise discharges. Together Against Sizewell C
(TASC) stated that, on the issue of BAT deployment, the Environment Agency will accept
the option that meets the commercial needs of the operator, rather than protecting and
improving the environment. One respondent thought that the performance of Hinkley Point
C should be used as a baseline against which the performance of Sizewell C could be
compared to demonstrate continual improvement and learning culture. That person also
sought confirmation that where information/improvement condition requirements had been
met by Hinkley Point C, that information was reflected in the Sizewell C application. They
also sought confirmation that advancement to the Sizewell C BAT case were reflected
back into the arrangements for Hinkley Point C.

One respondent was concerned about the language used by the applicant where terms
such as ‘as far as possible’, or ‘so far as is reasonably practicable’ are used. They thought
this insufficiently precise.

The Nuclear Industry Association said that it thought the waste generation from activities
such as load following (see section 6.1) would be minimal, while TASC expressed concern
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that if load following was used, this would result in more boron being used, which would
result in excess emissions to atmosphere and the marine environment.

Suffolk Coastal Friends of the Earth thought that our statement in section 5.1 regarding the
use of inspection activities and review of NNB GenCo (SZC)'s responses required to
permit information/improvement conditions with respect to the development of BAT at the
construction and commissioning phases was too vague. Suffolk Coastal Friends of the
Earth also considered that no permit should be granted until all Assessment Findings from
the GDA of the EPR™ reactor had been satisfactory resolved.

One respondent was concerned about the implications of design evolution at HPC and the
impact on Sizewell C. Aldeburgh Town Council also asked how we will take account of
new techniques or equipment becoming available when regulating BAT at Sizewell C.
Aldeburgh Town Council asked questions on how BAT was identified and also stated that
it did not think BAT took stakeholder opinions into account.

A respondent was concerned that the methods NNB GenCo (SZC) proposes to
concentrate and retain radioactive waste and minimise the impact of discharges by
ensuring the most appropriate routes for disposal are taken, would result in an increase in
the number of individual items of hazardous waste. They felt that reliance on plant
operational controls and philosophies to minimise discharges and waste production may
be insufficient.

One respondent considered it a positive thing that the GDA Assessment Findings were
carried through into the granting of site permits. The responder was concerned whether
the use of containment was considered in the ‘minimisation of the generation of
radioactive waste’ (requiring disposal under the permit) and/or in ‘the minimisation of
discharges to the environment’ or both. The same respondent was also concerned that we
had accepted the arguments of gross disproportion made by NNB GenCo (SZC) in respect
of the development of techniques for concentrating and retaining tritium or carbon-14 and
further reducing the impact of the proposed power station.

Together Against Sizewell C asked why, given that historic discharges are said to be safe,
is there a need to reduce tritium discharges further, and whether the benefits of reduction
could be quantified and how this might be done.

The COMARE AWG commented in its response to the application consultation that it was
not clear in the application how minimisation of disposals within environmental
optimisation fits with the type of optimisation that requires doses and risks to both workers
and public to be minimised at the same time. It queried whether NNB GenCo (SZC) had
considered 'big picture' optimisation, and stated that there was limited detail provided on
what impact any measures for waste minimisation and reducing public radiation dose
might have on staff radiation doses. The COMARE AWG also commented that non-
radiological risks did not appear to have been considered in the optimisation process.

The COMARE AWG in its response to the proposed decision consultation noted our
response to chapter 6 of NNB GenCo (SZC)'s Environment Case was thorough and
measured and that the inclusion of the information/improvement conditions in the draft
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permit all seem entirely reasonable. It further noted the consideration of its comments in
the application consultation (see above).

ONR noted that a number of the information/improvement conditions identified in the
permit have relevance to either ensuring aspects are reduced to as low as reasonably
practicable (ALARP) or relate to the safe operation of the reactor and/or radioactive waste
systems. ONR’s regulation of the safe operation/ALARP principle links to the legal duty
under the Health and Safety at Work Act 1974, regulated by ONR, to reduce risks so far
as is reasonably practicable (SFAIRP). It noted that the safe operation of the nuclear
reactor and relevant systems, and subsequent generation and on-site management of
radioactive waste and radioactive material (spent nuclear fuel) on site is subject to
assessment and regulation by ONR. ALARP considerations include assessment of the
volume and activity of radioactive waste to ensure these are minimised, consistent with the
expectations for the radioactive substances activity environmental permit. It further
referenced the Memorandum of Understanding (MoU) between ONR and the Environment
Agency that will be followed to ensure effective regulation of radioactive waste at Sizewell
C.

Our consideration of the issues

‘Best available techniques’ (BAT) is the means a permitted operator is required to use at a
facility to ensure that exposures are ALARA (as required by the Environmental Permitting
(England and Wales) Regulations 2016). The requirement for the use of BAT applies to
the design of the plant, how it is implemented and maintained, and how it is operated so
that disposals of radioactive waste into the environment and their impact is minimised. It is
an optimisation that takes into account many factors, including public and operator
exposures, costs, creation of secondary radioactive and non-radioactive wastes, and other
non-radiological impacts. The demonstration of optimisation may vary from a detailed
study involving options assessment, selection and minimisation for the operation of a
nuclear facility, to a short description of operation in accordance with recognised
standards and guidance for a small user. But in all cases, the overall assessment process
can be described very simply as:

e asking if there is anything further that can be done to reduce doses to people
¢ implementing that unless the associated detriments are grossly disproportionate to
the benefits gained

In other words, BAT is the point at which the detriments from implementing further
techniques become grossly disproportionate to the benefits gained.

NNB GenCo (SZC) provided information on optimisation and use of BAT in its
Environment Case document submitted as part of its application. NNB GenCo (SZC) has
stated in the Head Document part of its application that "Optimisation of protection is
conducted on the basis that radiological doses and risks to workers and members of the
public from a source of exposure should be kept as low as reasonably achievable (the
ALARA principle)”. Arguments and evidence have been provided in the Environment Case
that support this assertion; for example, a fundamental method of protecting the
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environment is to minimise the generation of radioactive waste. This can be achieved by a
reduction in the source term through good containment and minimisation of fuel failure,
good coolant chemistry control, material selection and corrosion prevention, which all
reduce radioactive waste production and discharges, and also reduce potential doses to
the workers on the plant. Often environmental objectives and radiation protection of
workers are aligned.

The Environment Case also provides examples of consideration of worker doses in the
waste management techniques for solid waste management and the handling of ILW. It
describes how learning from other sites has been incorporated to minimise worker dose
during the management and maintenance of discharge abatement equipment, for
example, in paragraph 602, the number and size of resin beds are optimised to protect
workers. We are satisfied that NNB GenCo (SZC) is adequately considering the impact on
worker dose when determining BAT.

The Environment Case provides some examples where non-radiological considerations
have been included based on learning from other nuclear facilities. An example is the
replacement of hydrogen with nitrogen in the volume control tanks as purge and sweeping
gas, which has reduced the non-radiological risks from the storage and use of hydrogen.

In the generic design assessment, we assured ourselves that the EPR™ design was
acceptable in the UK context, for the purpose of minimising radioactive waste generation
and mitigation, and the techniques to be adopted that contribute to BAT represented
relevant good practice. Since then, the design has been developed and under both the
existing Hinkley Point C permit and the future Sizewell C permit the operators are required
to demonstrate the continued application of BAT to ensure doses to the public and the
environment are ALARA (see section 5.1).

NNB GenCo (SZC)’s application reflected the relevant information available at the time of
the application. NNB GenCo (SZC) indicated in its Environment Case where claims have
been updated and reflected the changes up to the point of application. Where design
modifications are made at Hinkley Point C, NNB GenCo (SZC) will assess the
modifications and also carry out assessments of Sizewell C specific changes. We will
review changes affecting compliance with the requirements of the permit as part of our
‘routine business’ of regulating the site.

We fully expect the design of Sizewell C to evolve, to take account of the local
environment at Sizewell, and to account for design, construction and operational
experience (OPEX) from HPC and developments elsewhere both in the UK and abroad
where it is relevant. Both NNB GenCo (SZC) and NNB GenCo (HPC) have arrangements
to assess design changes for their environmental significance and impact on the
Environment Case. The Sizewell C design and the application of BAT described in the
Environment Case are based on Hinkley Point C, through the process of replication.
Changes to the design that may be specific to Sizewell C go through a defined design
change process, which identifies the need, where appropriate, to review and justify
changes that may affect BAT. We have reviewed the design change process applied by
NNB GenCo (SZC). Where the replicated design is amended, we are satisfied it
adequately addresses both radiological and non-radiological aspects of environmental
protection. The demonstration of BAT is an ongoing requirement of the permit and will be
an important area of regulation post-permit grant.
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It is a permit holder’s responsibility to demonstrate that it meets the BAT requirement in its
permit. We do not consider it reasonable to require applicants to estimate the waste
arisings for ‘all possible’ measures to be taken to minimise radioactive waste generation or
discharges. The question is open ended without constraint on technical availability,
suitability, resource requirement (for example, including energy consumption or secondary
waste volumes). We have produced a guidance document ‘Principles of optimisation in the
management and disposal of radioactive waste’, which includes what factors are relevant
in determining the availability of a technique. We accepted NNB GenCo (SZC)’s case that
BAT was applied to the minimisation of arisings and containment of radioactivity.

NNB GenCo (SZC) provided a review of techniques that could potentially be applied to
further mitigate the release of tritium or carbon-14. The techniques were untried or had
insufficient technical readiness or were unsuitable at the low concentrations of
radionuclides to be discharged from the EPR™ at Sizewell C. We noted that the
radiological impact of tritium and carbon-14 is less than 0.02uSv/year and 12uSv/yr,
respectively, compared with the 1,000uSv/y public dose limit, and the 300uSv/yr site dose
limit. Therefore, significant expenditure on the development of these techniques would be
grossly disproportionate.

With regards to the quantification of BAT measures, where techniques are in place to
minimise tritium discharges, it will be possible to calculate the quantity of tritium that might
otherwise have been discharged to the environment. The quantity can then be assessed in
terms of its dose impact to the public and/or wildlife. While impact of doses from tritium
discharges are already judged to be low (0.02uSv/year), the operator still needs to use
BAT to ensure doses are ALARA.

Further guidance on the application of BAT and the concept of ‘gross disproportion’ can be
found in our optimisation guidance. The UK nuclear industry has also produced its own
Nuclear Industry Good Practice Guide for Best Available Techniques (BAT) for the
Management of the Generation and Disposal of Radioactive Wastes for determining BAT.

While NNB GenCo (SZC) has not identified further available techniques to mitigate tritium
or carbon-14, our permit requirements are such that it needs to ensure that it
demonstrates BAT now and keeps these under review for the future. Should relevant new
technologies become available, our permit requires the operator to evaluate techniques to
identify whether they could be suitably deployed to minimise radioactive wastes, and
whether this would then be BAT.

Though outside the scope of this consultation, we note that similarly we expect NNB
GenCo (HPC) to be aware of developments in the NNB GenCo (SZC) Environment Case
and review any advances for applicability at Hinkley Point C. We recognise that changes
to implement an improved solution would be subject, as described above, to a BAT
assessment.

It is not yet clear whether Sizewell C will be required to carry out load following as we
describe in section 6.1. However, if it does, we have placed a requirement in the permit for
NNB GenCo (SZC) to supply information to us on the potential impact to discharges and
disposal and how BAT is applied to these.
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With regards to stakeholder involvement in determining BAT at nuclear sites, we
encourage this and have guidance regarding it both within our ‘Principles of optimisation’
guidance and our ‘Guidance for the Environment Agencies’ Assessment of Best
Practicable Environmental Option Studies at Nuclear Sites’. We see stakeholder
involvement as desirable as it can help inform the societal factors aspect of BAT. This can
be most beneficial when considering strategic level decision-making or option studies.

The number of items of hazardous waste produced in the use of BAT to achieve ALARA is
not subject to a specific permit limit. However, volumes and activity of radioactive waste
are required to be minimised. For example, the permit requires the application of BAT to
minimise the:

e activity of radioactive waste produced on the premises that will require disposal

e activity of gaseous and aqueous radioactive waste disposed of by discharge to the
environment

e volume of radioactive waste disposed of by transfer to other premises

¢ radiological effects on the environment and members of the public by disposal of
radioactive waste at times, in a form, and in a manner consistent with this
requirement

We agree that reliance solely on plant operational controls and philosophies to minimise
discharges and waste production could be insufficient. We have produced guidance on our
expectations in this area in our ‘Radioactive Substances Regulation: Objective and
Principles’ and ‘RSR permits for nuclear licensed sites: How to Comply’ and ‘Radioactive
Substance Regulation: Management Arrangements at Nuclear Sites’ documents.

We note that containment provides an important environmental protection function and a
crucial role in the ‘minimisation of the generation of radioactive waste’ requiring disposal
under the permit. In terms of hazard and activity, the most significant containment function
is provided by the fuel cladding which contains the uranium fuel and the fission products.
The integrity of the fuel cladding minimises the contamination of the primary circuit fluid
and its pipework and its associated systems. The application of containment, abatement
and storage are approaches that can be applied in combination to minimise the need to
make, and the level of activity in, environmental discharges.

NNB GenCo (SZC) has made a commitment to provide us with an optimised integrated
waste strategy that also considers non-radioactive wastes. This should ensure that
disposals of radioactive and non-radioactive waste from the site are fully optimised. The
permit also requires the development of a Waste Management Plan. Our guidance
associated with this expects it to take an integrated approach to the management of all
wastes, both radioactive and non-radioactive, over the lifetime of the site.

Chapter 5 provides our consideration of NNB GenCo (SZC)'s proposals and why we
consider at this stage that these demonstrate the use of BAT. We have worked closely
with the Office for Nuclear Regulation throughout the generic design assessment (GDA)
process, and in our assessment and regulation of Hinkley Point C, to ensure that high
standards of environmental and public protection have been applied to the design and
construction of the UK EPR™. We will continue to do this for Sizewell C.
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With respect to the development of BAT in the construction and commissioning phases
and how we will regulate this, we note that the latter stage is not likely to occur until the
2030s. Therefore, it would be inappropriate to try and predict what inspections we might
consider necessary at that time. Hinkley Point C is likely to be commissioned at an earlier
date than Sizewell C and we will use the learning from our inspection activities at Hinkley
Point C during these stages to help inform our future inspection activities associated with
Sizewell C commissioning.

In Appendix 2, we provide a full list of Assessment Findings from GDA alongside how they
will be addressed at Sizewell C. In many cases, Assessment Findings have been
incorporated into permit information/improvement conditions to ensure the intent of the
Assessment Findings are met. For many Assessment Findings, further detailed design
work and/or progress on the construction of the reactors by NNB GenCo (SZC) are
required before the Assessment Findings intent can be met. We will assess the reports
that NNB GenCo (SZC) provide to us to meet the permit information/improvement
conditions to ensure that they meet the intent of these GDA Assessment Findings.

Records of our inspections and assessments of NNB GenCo (SZC)’s responses to permit
information/improvement conditions will be recorded in Radioactive Substances
Compliance Assessment Reports (RASCAR) that will be placed on the public register.

Topic: Disposals of radioactive waste

Raised by: ANON-CVYN-9YES8-F, ANON-CVYN-9YEQ-8, Suffolk Coastal Friends of
the Earth, ANON-CVYN-9YEA-R, ANON-CVYN-9YES-A, Committee on Medical
Aspects of Radiation in the Environment (COMARE) Authorisations Working Group
(AWG), BHLF-CVYN-9YER-9, ANON-U2GF-ESVP-J, ANON-U2GF-ESVN-G, Melton
Parish Council, ANON-U2GF-ESVR-M, ANON-U2GF-ESV9-U, ANON-U2GF-ESVU-Q,
ANON-U2GF-ES3V-N, BHLF-U2GF-ES34-K, BHLF-U2GF-ES36-N, ANON-U2GF-ESVD-
6, ANON-U2GF-ESVT-P, ANON-U2GF-ESV2-M, BHLF-U2GF-ES3F-5, BHLF-U2GF-
ES3C-2, Leiston-cum-Sizewell Town Council, Aldeburgh Town Council, Together
Against Sizewell C (TASC), BHLF-U2GF-ES3E-4.

Summary of issues raised

A number of respondents raised concerns about the safety and sustainability of the
proposed disposal options for radioactive wastes which would be generated at Sizewell C,
with some respondents stating that there was no solution for radioactive waste.

Suffolk Coastal Friends of the Earth raised concerns over the disposal of wet sludge,
requesting reassurance over the disposal plans for any sludges. It also commented that
the Swedish method of packing high level waste canisters prior to their encapsulation has
a poor track record and that the application mentions an encapsulation facility which is not
specified on the site plan. Another respondent commented that they did not think there
was sufficient information within our decision document regarding the range or quantities
of waste to be generated and suggested that input from other organisations such as the
Nuclear Decommissioning Authority might be beneficial.
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A number of respondents, including TASC were concerned that the lack of progress of the
geological disposal facility could mean the interim higher activity waste store at Sizewell C
could be required for much longer than currently planned. Concern was also raised
regarding the possibility of a hostile attack on spent nuclear fuel stored on the site.
Aldeburgh Town Council noted a recent issue with a Holtec container containing spent fuel
from Sizewell B and said that there is no BAT for the problem.

The COMARE AWG highlighted in its response to the application consultation the lack of
UK progress towards a long-term storage facility for intermediate and high-level
radioactive waste, and commented that the long-term storage of wastes on site and the
integrated waste strategy should be kept under review.

One respondent asked some specific questions regarding the design capacity and
resilience of the liquid waste processing systems to treat all anticipated radioactive
wastes.

One respondent asked whether boron would be used to moderate the proposed reactors
at Sizewell C and if this boron would subsequently be discharged to sea. They also asked
whether there was any detriment to the reactor internals through the use of boric acid.

Our consideration of the issues

The UK has established waste management and disposal arrangements for very low and
low-level radioactive wastes. Higher activity wastes are currently being stored on sites in
line with the Government commitment to implementing geological disposal for the safe and
secure management of higher activity radioactive waste over the long term. Further
information on the disposal of radioactive wastes can be found in the NDA Integrated
Waste Management - Radioactive Waste Strategy. The Office for Nuclear Regulation
regulates the storage of radioactive material on nuclear licensed sites under the nuclear
site licences that it grants under the Nuclear Installations Act 1965.

NNB GenCo (SZC) has stated that radioactive waste sludge will be either treated and
disposed of off-site as LLW or, where the levels of radioactivity are higher, it will be
encapsulated. This will result in a dry waste form, which will be stored in the ILW waste
store while the radioactivity of the waste decays, until it is able to be disposed off-site as
LLW. The store is sized for the wastes arising over the 60-year life of the plant including
any wet sludges.

Nuclear Waste Services (NWS), a division of the Nuclear Decommissioning Authority (the
public body responsible for the strategic management of radioactive waste), defines the
acceptability of higher activity waste forms that are destined to be disposed in the future
geological disposal facility. NWS takes learning from international experience in defining
the acceptability of waste packages for disposal to the GDF. NWS has recently published
a report on progress in providing a future geological disposal facility.

NNB GenCo (SZC)’'s application outlines that encapsulation of operational wastes will
occur in the HQA/B building. When Sizewell C enters its decommissioning phase, which is
currently estimated to be in 60+ years, it is currently planned in the Funded
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Decommissioning Plan that an encapsulation facility for decommissioning wastes will be
built on site. A proposed location for this facility has not yet been chosen, but is likely to be
within the permitted area/nuclear licensed site.

We consider that the information on the nature and quantity of waste to be generated, as
supplied by NNB GenCo (SZC) and based on work from the generic design assessment of
the EPR™ reactor, provides sufficient information for our permit assessment. We have
already provided assessments of this information both in our GDA assessment of the
EPR™ reactor and in the permitting of Hinkley Point C. Our decision document provides a
summary of the application in this regard and should be read in conjunction with NNB
GenCo (SZC)’s application which provides the detail regarding this issue. We also note
that NNB GenCo (SZC) has already engaged and is working with Nuclear Waste Services
regarding its wastes as described in its application. The safety of the interim waste store
and the spent fuel store at Sizewell C, as at other sites such as Sizewell B, is regulated by
the Office for Nuclear Regulation. Where there is the potential for releases to the
environment from these facilities or from spent fuel casks, we require BAT to be used to
minimise any such releases.

We agree that the integrated waste strategy for Sizewell C should be kept under review,
and we will ensure that this happens as part of our routine regulatory business. NNB
GenCo (SZC) has provided a commitment in its application to provide us with an optimised
integrated waste strategy, considering both radioactive and non-radioactive wastes. The
permit also requires the development of a Waste Management Plan, our guidance
associated with this strongly encourages it to take an integrated approach to the
management of all wastes, both radioactive and non-radioactive, over the lifetime of the
site.

The EPR™ design was developed from other European PWR designs in Germany and
France. We reviewed the waste management systems in GDA, during the Hinkley Point C
permitting process and in NNB GenCo (HPC)’s response to IC 10 in the Hinkley Point C
permit and again for Sizewell C. We are content that the liquid waste management system
has sufficient capacity and resilience for all routine operations and reasonably foreseeable
scenarios. ONR will assess the resilience and requirements to meet design basis and
beyond design basis emergency scenarios.

Boron in the form of boric acid is added to the primary coolant to control core reactivity in
many pressurised water reactors as part of normal operations. The addition of boric acid is
proposed to be used at Sizewell C, consistent with the UK EPR™ design. The amount of
boron used is reduced by using a boron recycling system, but also through the use of boric
acid enriched in boron-10, which has a higher neutron capture cross section than boron-
11. NNB GenCo (SZC) has included information on discharges of boric acid resulting from
this process in its application for a water discharge activity permit.

158 of 189


https://www.sepa.org.uk/media/365893/2018-07-17-grr-publication-v1-0.pdf

Topic: Limit setting

Raised by: Committee on Medical Aspects of Radiation in the Environment
(COMARE) Authorisations Working Group (AWG), ANON-CVYN-9YEZ-H, ANON-
CVYN-9YEV-D, ANON-CVYN-9YET-B, ANON-CVYN-9YES-A, PR3, PR6, ANON-U2GF-
ESVX-T, ANON-U2GF-ESVX-T, Stop Sizewell C, ANON-U2GF-ESVD-6, Aldeburgh
Town Council, Together Against Sizewell C.

Summary of issues raised

We received a number of comments relating to the discharge limits NNB GenCo (SZC)
requested in its application. Some respondents raised concerns that the limits requested
are higher than the current limits permitted for the Sizewell B station and that the
cumulative impact of all discharges must be considered.

Aldeburgh Town Council questioned why daily, weekly or monthly limits had not been set,
and expressed concerns regarding short duration spikes in emissions. It enquired whether
the limits in Table S3.1 (Disposals to air) of the proposed permit also applied to outages. It
also expressed concerns that if there was no potential technique to abate a discharge how
we would ensure permitted limits would be set sufficiently low to protect the environment.
It expressed concern that operators can apply for increases in limits if it cannot meet them,
rather than the Environment Agency asking for improvements. It also enquired whether the
current and future discharges from Sizewell A and Sizewell B were taken into account in
our assessment, and whether Sizewell B’s recent increase in its gaseous carbon-14
discharge limit had been considered. It and others raised concerns regarding the recent
variation to the Sizewell B permit.

Some respondents commented that the limits set should be informed by science, rather
than being seemingly negotiable in proportion to the amount of development proposed on
any single site. One respondent commented that some of the limits requested exceed the
expected best performance described in the application by around 17-fold and stated that
this did not conform to the ALARA principle. Some respondents stated that the
Environment Agency should set levels of exposure and determine limits based on these,
rather than asking operators to adhere to the ALARA principle. TASC suggested that limits
should be set for each reactor rather than a site limit. One respondent expressed concern
that we should not set limits too low as there was little evidence of impacts at low radiation
doses and that this might restrict the development of nuclear stations and their
contributions to lower carbon electricity generation. Another respondent suggested no
discharges to water or air should be allowed and that financially damaging fines should be
levied in the event of these limits being breached.

The COMARE AWG commented in its application consultation response that the
requested limits did not seem unreasonable, but noted that, as they are based primarily on
modelling, the Environment Agency may wish to consider adding permit requirements to
substantiate the use of these limits once operational experience (OPEX) becomes
available.
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The COMARE AWG also highlighted in its application consultation response that the
margin between the expected best performance and the proposed limit for carbon-14
gaseous discharges is only a factor of 2 and asked for the rationale for this low margin.
The COMARE AWG queried the assumptions made about the chemical form of carbon-14
released and asked for further evidence to support this. The COMARE AWG also queried
how discharges are expected to change once operations cease and the site moves into
decommissioning.

The COMARE AWG commented in its response to the proposed decision consultation that
the proposed limits and notifications came with a sound justification and reiterated that
these should be reviewed when operational experience is available. It noted the
robustness of our position on monitoring described in chapter 6 of the proposed decision
document and that the inclusion of an improvement/information condition on load following
was a sensible addition. Finally, it noted our consideration of its comments made in the
application consultation.

One respondent also raised a number of specific queries about the proposed radioactive
discharges from the site, asking what the total gaseous and particulate alpha emissions
would be in terms of volume over the lifetime of the plant, what isotopic form these
emissions would be in, what size any particulates discharged would be, and how the size
of the particles would be monitored.

Our consideration of the issues

The limits set for Sizewell B and proposed for Sizewell C can be compared, but it is worth

noting the different amounts of power generated by each of the stations. Sizewell C has 2

reactors and will generate over two and a half times the electricity generated by the single
reactor at Sizewell B. When normalised to the same power output, the limits for the EPR™
reactors at Sizewell C are more restrictive than those imposed on Sizewell B.

We set out our approach to setting limits and why we have set the limits we have for
Sizewell C in chapter 6 of this document. The main guidance we work to is our document
‘Criteria for setting limits on the discharge of radioactive waste from nuclear sites’
(Environment Agency, 2012c), which explains how and what different types of limit or
notification level are appropriate to set. In setting limits, we take into account a number of
factors, including our independent radiological assessment. This provides an assessment
of doses to the public and wildlife from discharges from the proposed Sizewell C, but also
the existing sites Sizewell A and Sizewell B, including future discharges. The limits we
have set apply to all routine operations at the station, including maintenance and refuelling
outages.

When assessing the application, we were aware of the potential for an application from
Sizewell B to increase its gaseous carbon-14 discharge limit back to the original limit it
was originally permitted with in 1994. Our assessment therefore used the proposed
carbon-14 discharge limit (600GBq/year) for Sizewell B that EDF Energy subsequently
applied for and received in September 2022. The EDF Energy application for a variation to
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Sizewell B’s permit and our subsequent decision regarding this can be found on our
associated consultation pages.

In setting limits, we must be satisfied that operators can comply with the proposed limits
without unduly affecting their ability to operate, and that the impacts of those discharges at
their limits are well within relevant dose limits. We set limits which provide sufficient
headroom for normal operation and require the operator to use BAT to minimise the
activity of radioactive waste discharged and the impact of those discharges. If we
assessed that discharges at the proposed limits would lead to unacceptable impacts (for
example, doses in excess of the relevant dose limit) we would not permit the facility.
Breaches of operational discharge limits would be a non-compliance with the permit
conditions and would be addressed in accordance with our enforcement and sanctions

policy.

In considering the application, we assessed the combined radiological impacts of all 3
adjacent sites and compared them with the site dose limit. Further details of our
radiological impact assessment are set out in chapter 7. When considering the application,
we act conservatively in estimating impacts of discharges by assuming the operator
makes discharges at the permitted limits for the operational life of the station. In reality,
discharges from nuclear sites are routinely considerably lower than the permitted limits
because BAT is required to be used to minimise them.

The UK government takes advice, via the UK Health Security Agency (UKHSA), formerly
Public Health England’s Centre for Radiation, Chemical and Environmental Hazards, from
the International Commission on Radiological Protection (ICRP), which reviews the
scientific data from across the world to inform its recommendations on radiological
protection. The government sets public dose limits based on ICRP recommendations and
UKHSA'’s advice on the risks associated with exposure to ionising radiation in Schedule 23
of EPR 2016. The dose limit for a single source (for example, Sizewell C) is 300
microsieverts per year (USv/y), for a group of sources at a single site (Sizewell A, B and C)
it is 500uSv/y and the public dose limit is 1mSv per year. We set discharge limits
significantly lower than levels that would result in doses at the dose limits. This
encourages optimisation and takes into account operational fluctuations and assessment
uncertainties.

The Environment Agency agrees with the COMARE AWG that the limits should be
reviewed when operational experience is available. We will do this as part of our routine
regulatory business. Any change to a limit will require a variation to the permit. Any
increase in a permit limit will also require a BAT case to justify it, otherwise the increase
will not be granted. An application for a variation to a permit to increase a limit usually
includes us carrying out consultation with the public and statutory consultees, as we have
done for the recent variation to increase the gaseous carbon-14 discharge limit at Sizewell
B.

Our radiological impact assessment shows that carbon-14 discharges to air constitute the
highest contribution to public dose, albeit the doses calculated are well within the source
dose limit set out within EPR 2016. It is appropriate that the headroom on this limit is as
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low as reasonable, taking into account potential operational fluctuations in discharges from
routine operations, including expected events. International data indicates that the
airborne carbon-14 released from pressurised water reactors (PWRs) is predominantly
hydrocarbons (75 to 95%), mainly methane, with a smaller fraction (5 to 25%) as carbon
dioxide. The UK EPR™ assumes 80% of carbon-14 is expected to be discharged in the
form of methane. This is within the range expected for a PWR based on published
operating experience. Further information on how this issue was considered is provided in
our responses in the radiological impact assessment topic section below.

We asked NNB GenCo (SZC) to provide further information on how discharges are
expected to change once the site moves into decommissioning. It responded with the
following:

“As described in our Development Consent Order application, during decommissioning
radiological discharges are expected to be within the limits proposed for the operation of
Sizewell C and as such are bounded by the operational radiological impact assessment
presented in Sizewell C’s radioactive substances regulations environmental permit
application.

Five years before the planned closure date for Sizewell C, a programme of preparatory
work would be initiated to ensure that there is no delay to commencement of
decommissioning following end of generation, and to ensure that the site is
decommissioned as efficiently and economically as possible.

This will include a revision (if required) to any radioactive substances regulation
environmental permit held by Sizewell C for waste discharge and disposal. At this time, we
will be able to draw on direct OPEX from other EPRs undergoing decommissioning not
only in the UK, but the wider world.”

We accept these assumptions and consider the proposed operational limits to be
acceptable.

We sought further information from NNB GenCo (SZC) regarding the specific questions
asked about the proposed radioactive discharges. It responded with the following
information.

“On the basis of the continued improvements in the fuel cladding design, continual
monitoring, coupled with no measured global alpha activity in gaseous effluents from
PWRs to date, no measurable amount of alpha activity is expected to be discharged from
Sizewell C to atmosphere, and is not presented as a significant group of radionuclides in
the generic design assessment (GDA), or the SZC radioactive substances regulations
permit application.”

We accepted this argument in December 2012, when we issued a statement of design
acceptability for the UK EPR™ reactor design (our decision is documented in our 2011 UK
EPR™ decision document and 2012 supplement to the decision document) and in the
determination of the Hinkley Point C permit in 2013. We have not identified any evidence
to change this position.
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NNB GenCo (SZC) also said, “Treatment of potentially radioactive gases is implemented
to ensure that the most hazardous isotopes are removed from effluent streams and
contained within solid filters, such as HEPA filters and activated charcoal adsorption. This
will result in a distribution of particulates around the micron scale, which is in line with the
assumptions used in the Radiological Impact Assessment included in Support Document
D1 of the Sizewell C Radioactive Substances Regulations permit application. The size of
the particulates discharged from Sizewell C to the atmosphere will not be monitored. This
is in line with other operating nuclear power stations in the UK and wider world, and permit
requirements.

It should be noted that at Sizewell C the annual dose from radioactive particulate is
modelled as accounting for <0.3% of the dose from gaseous discharges. This equates to
0.012uSv/y to an adult member of the farming family. Given the low dose contribution
(200,000 times less than the average annual background exposure in the UK), it would be
grossly disproportionate to include particulate size modelling as part of the design of
station.”

We accept that the use of HEPA filters and activated charcoal filters represent BAT, that
this will transfer airborne particulates to the solid waste stream, and that the dose impact
via this pathway is low, therefore routine monitoring of particle size distributions would not
be justified.

Topic: Radiological impact assessment

Raised by: ANON-CVYN-9YE8-F, ANON-CVYN-9YES8-F, ANON-CVYN-9YEP-7, ANON-
CVYN-9YEQ-8, ANON-CVYN-9YEB-S, ANON-CVYN-9YEZ-H, Together Against
Sizewell C, Food Standards Agency, Public Health England/UK Health Security
Agency (UKHSA), ANON-CVYN-9YEV-D, ANON-CVYN-9YET-B, ANON-CVYN-9YEG-X,
ANON-CVYN-9YEA-R, ANON-88ZP-DW6Y-4, Committee on Medical Aspects of
Radiation in the Environment (COMARE) Authorisations Working Group (AWG),
BHLF-U2GF-ES35-M, ANON-U2GF-ESVY-U, ANON-U2GF-ESVF-8, Food Standards
Agency, Suffolk Coastal Friends of the Earth, BHLF-U2GF-ES36-N, ANON-U2GF-
ESV2-M, Leiston-cum-Sizewell Town Council, Aldeburgh Town Council.

Summary of issues raised

Together Against Sizewell C (TASC) commented that the legislation related to radiological
protection, and the science on which it is based, is flawed and urged us to engage with
other government bodies concerned with radiological protection to review the underpinning
science. TASC provided links to some information sources on the impact of radiation on
health and requested that we ask Public Health England (now the UK Health Security
Agency (UKHSA)) to consider these information sources and provide a view on the
reliability of the International Commission on Radiation Protection (ICRP) risk factors and
the dose from uranium-234 used in radiological impact assessments. TASC also asked
how the Environment Agency calculates the health impact of discharges, whether we
calculate a range of health impacts using both ICRP/PHE recommendations as well as
those from the European Commission on Radiation Risk (ECRR), and asked whether our
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calculations and results of expected health impacts will be made public. They also
expressed concern that alpha emitting radionuclides had not been included in our dose
assessment.

Some respondents stated that there is no consensus on what constitutes a safe level of
radioactive emissions and that there is uncertainty around low level radiation impacts on
human health. Some respondents highlighted the German KIKK study (Kinderkrebs in der
Umgebung von Kernkraftwerken) published in 2008 that looked at childhood cancer in the
vicinity of nuclear power plants as relevant to our assessment.

Other respondents raised concerns about the longevity of the operational period and the
impact of proposed radioactive discharges from Sizewell C on the local population and the
surrounding protected nature and wildlife sites such as Minsmere. Specific concerns
raised by respondents were the cumulative impact on people and wildlife of Sizewell C
discharges in combination with those from Sizewell B, the impact on crabs and lobsters as
part of local diets, the impact on bathers at local beaches, the impact on sea life and the
impact of the resuspension of radioactive particles from sediment.

The Food Standards Agency, the government body responsible for assessing the impacts
of radioactivity via food pathways, responded to our consultations with the results of its
own risk assessment. It noted that its assessment of doses to the representative person
from Sizewell C were below the 300uSv/year threshold dose limit for a single source. The
FSA noted that the difference in the outcomes of its assessment and our own was
accounted for by the different model and assumptions used. Finally, it noted that
conditions in the proposed environmental permit for Sizewell C were acceptable and that
the proposed discharges do not represent a significant risk to human health via the food
chain.

The UKHSA responded to the application consultation, noting that it has a remit to
consider the impacts on public health of discharges of radioactivity, such as those made
under the Environmental Permitting Regulations. It made a number of comments on the
radiological impact assessment NNB GenCo (SZC) provided. The majority of these
comments related to the clarity of statements made in the application, but it also made a
number of specific comments about NNB GenCo (SZC)'s sensitivity analysis presented in
the assessment:

¢ the sensitivity analysis discusses sky shine, but does not reach a conclusion about
whether the conclusions of the sensitivity analysis should be applied to sky shine
outputs

e given the importance of the marine food pathway, it would be expected that some of
the important parameters related to marine dispersion such as volumetric exchange
rates would also be considered in the sensitivity analysis. Has this been considered
by NNB GenCo (SZC)?

The COMARE AWG responded to the application consultation with a number of specific
comments related to the radiological impact assessment undertaken by NNB GenCo
(SZC). The COMARE AWG stated that:
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e the dose calculations presented by NNB GenCo (SZC) use old PC-CREAM
methodology and dose coefficients and that there are more recent alternatives
available for modelling carbon-14

e consideration should be given to the chemical form of carbon-14 assumed for
modelling discharges to atmosphere

e the radiological impact assessment should be revisited as operational experience
and evidence arises from Hinkley Point C

e there did not appear to be any allowance for environmental change over the lifetime
of the plant’s operation in the radiological impact assessment

The COMARE AWG in its response to the application consultation enquired what the
health implications of the collective dose NNB GenCo (SZC) presented would be. It also
asked whether spatial averaging had been considered for any species included in NNB
GenCo (SZC)’s non-human biota impact assessment. The COMARE AWG referenced the
following paper which discusses the issues connected with spatial averaging (Smith and
others, 2016).

In its response to the proposed decision consultation, the COMARE AWG noted that our
dose assessment is generally conservative and that total doses are projected to be well
below the dose limit for the public, and doses to wildlife will be below current thresholds. It
suggested that modelling of direct shine should be revisited once the design of the spent
fuel store and ILW store are finalised. The COMARE AWG also made some observations
regarding our independent radiological assessment. These included:

e whether Sizewell A’s future decommissioning activities might result in increased
discharges to atmosphere and liquid discharges and how this may affect our
assessment

e why Sizewell B’s permitted limits were used in our assessment (unlike for Sizewell
A) and whether higher discharges to atmosphere might occur during subsequent
Sizewell B decommissioning activities and how this may affect our assessment

e why both Sizewell A’'s permitted limits and recent discharge data were used in our
assessment for liquid discharge data, while for atmospheric discharges only recent
Sizewell A discharge data was used

e whether the different assessment approaches to short-term discharges (24 hour
versus 12-hour releases) taken by NNB GenCo (SZC) and us respectively had an
impact on the dose assessment, and what assumptions about the discharge were
used

e how changes to future meteorological conditions relating to climate change may
influence doses accrued through short-term releases over a period of 60 years

e why our assessment of doses to the representative person takes account of
proposed discharges to atmosphere, liquid discharges, short-term discharges and
direct radiation from SZC, but only future and historic discharges to atmosphere or
liquid discharges from SZA and SZB. It also enquired about the potential for future
high dose decommissioning activities that might affect our assessment

e details of our approach to unexpected discharges
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The COMARE AWG also repeated in its response to the proposed decision consultation
some of the points that it had raised in its application consultation response, particularly
regarding the modelling of carbon-14, which we have outlined above.

Suffolk Coastal Friends of the Earth stated that no dose to foetus had been calculated in
section 7.1.2 of our proposed decision document and said that it should be. It also stated
that it had concerns regarding the use of reference wildlife organisms in our assessment of
impacts on wildlife and wanted to know what the impacts were on species such as
barbastelle bats and harbour porpoise. It also stated that the Southern North Sea SAC
was not identified in section 3.1.

Aldeburgh Town Council asked a number of questions about how the local habit data
which informs our independent radiological assessment was obtained. It also asked about
worker doses for the decommissioning stage, whether doses were assessed for the early
operational stages of the Sizewell C project (when Sizewell B is proposed to still be
operating), whether direct radiation (shine) from the Sizewell B dry fuel store had been
included in calculated dose rates, and whether this covered the entire period that the fuel
store might be in use. It also asked why collective dose was calculated over 500 years
rather than the lifetime of the Sizewell C, including the storage of spent fuel, as this period
would exceed any one person’s lifetime.

ONR noted that the values presented in chapter 7 of the decision document are well within
the limits for public dose as required in the lonising Radiations Regulations 2017. The
lonising Radiations Regulations 2017 (Statutory Instrument 2017 No. 1075) relate to
health and safety legislation and will be regulated by ONR on the Sizewell C site once the
nuclear site licence is granted. ONR also noted that it expects the duty holder to provide
increasingly detailed assessments of doses to members of the public as the design and
construction of the nuclear power station progresses, to ensure the risks remain ALARP.

Our consideration of the issues

We reviewed the information sources TASC provided and wrote to the then PHE (now
UKHSA) relaying the concerns raised about the current basis for radiological risk
assessments and the use of ICRP data in principle. We note that ECRR referenced by
TASC is an informal committee and does not advise the European Commission or
European Parliament in any formal capacity. PHE reviewed the information provided and
responded to us by letter providing a summary of its considerations. In its letter, PHE
concluded that the documents referred to do not provide any additional evidence that
would require changes to our radiological dose assessment methodology, which is based
on the recommendations of the ICRP. We have placed a copy of our letter to PHE and its
response on the public register and made them available alongside our proposed decision
consultation documents on our consultation hub. We have considered the response from
PHE along with the information provided and agree that it remains appropriate for us to
use the ICRP framework as the basis for our radiological impact assessments.

We have explained the reasoning for not setting limits for alpha emitters in section 6.6.1
and 6.8.1 and this is also why we have not assessed the doses from them. This reasoning
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has also been explained in both our GDA of the EPR™ reactor and the permitting of
Hinkley Point C. The quantities of alpha emitting radionuclides are assessed as being at
such low levels that they are not a significant contributor to doses. For further information,
please also see our response in the Limits section of this Appendix. We can confirm that
Table 6.2 does not include alpha emitters for the reasons stated above.

In our 2013 determination of the application of the Hinkley Point C permit, respondents to
our consultations also raised the KIKK study as evidence of underestimated health risks
due to radiation in the vicinity of nuclear sites. In the UK, both the Health Protection
Agency’s (now UKHSA) report on lonising radiation: risks from exposure in 2010 and
COMARE in its 14" report on Childhood leukaemia incidence around UK nuclear power
plants in 2011 considered the findings of the KIKK report. In both reports, it was concluded
that the KIKK report did not provide evidence to support the view that there is an increased
risk of childhood leukaemia and other cancers in the vicinity of nuclear power stations due
to radiation effects. For further information on this, please see our Hinkley Point C decision
document, section 4.10.9 or the HPA and COMARE reports linked above.

Chapter 7 contains a summary of NNB GenCo (SZC)'s radiological impact assessment as
well as a summary of an independent radiological impact assessment we have carried out,
both of which consider the impact of radioactive discharges from Sizewell C on people and
wildlife. We have also produced a full report of our assessment, detailing our methodology
and results (Environment Agency, 2023). Our independent assessment, and that NNB
GenCo (SZC) provided, both include an assessment of the combined impact of Sizewell A,
Sizewell B and Sizewell C discharges on local residents and the protected habitats and
wildlife surrounding the site.

Our assessment assumes that discharges from all 3 Sizewell sites are at the current or
proposed permitted limits for each of the 60 years of the operational life of Sizewell C. This
means we assess the impacts of all 3 sites together both when Sizewell C begins
operation (when Sizewell B is still likely to be operational) but also at the proposed end of
the Sizewell C’s operational life (when Sizewell B is unlikely to be operational and its
discharges likely to be far lower than they are now).

In our independent radiological assessment, we do not calculate doses to workers or
contractors on the Sizewell C nuclear licensed site for any stage of the project. As noted
by ONR in its response to our consultation, it regulates worker doses on the nuclear
licensed site through the lonising Radiations Regulations 2017. Measured direct radiation
doses from the existing Sizewell sites (including the Sizewell B interim fuel store) are
reported annually to ONR. This data is then used to inform the annual dose assessment
for the Sizewell sites that is published annually in the RIFE report. These doses were
considered in both our independent radiological assessment and NNB GenCo (SZC)’s
assessment. These assessments consider the contribution of direct radiation from
Sizewell A, B and C for the operational phase (60 years) of the Sizewell C project. We
have not calculated doses to the representative person from discharges or shine beyond
this 60-year time period as too many assumptions would need to be made regarding the
status of all 3 sites, which, in turn, would undermine the value of the assessment.
However, beyond this 60-year period, doses from discharges and direct radiation would

167 of 189


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/291292/LIT_7931_658948.pdf
https://www.gov.uk/government/publications/ionising-radiation-risks-from-exposure
https://www.gov.uk/government/publications/comare-14th-report
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/291292/LIT_7931_658948.pdf

continue to be subject to regulation, measurement, reporting and assessment by both us
and ONR respectively, so as to ensure that doses remained ALARA and ALARP
respectively and within defined regulatory limits.

Noting COMARE AWG’s comment on direct doses being re-evaluated once the designs of
the spent fuel store and ILW store are finalised, this is an area of ONR regulation. NNB
GenCo (SZC) will need to justify direct doses as ALARP. It is expected that direct doses
from these facilities are likely to be lower than we have assumed in our assessment.

Our independent assessment used local habits data collected by Cefas in 2015 to assess
radiological impact. This data and the methodology used to collect this is described in our
independent radiological assessment and in the Cefas report ‘Radiological Habits Survey:
Sizewell, 2015’. The data includes information about consumption of locally caught brown
crab and common lobster as well as data on time spent by members of the public bathing
at local beaches. We included the transfer of radionuclides between seawater and
sediment in our assessment and we consider the inhalation of sea spray as an exposure
pathway. We did not consider the impact of inhalation of re-suspended sediment as a
separate exposure pathway because this is captured through the assessment of inhalation
of sea spray. The concentration of radionuclides in sea spray is considered to be the same
as that found in the local marine compartment. The activity concentration in the local
marine compartment includes the activity of suspended sediment as well as the
concentration of dissolved radionuclides.

The Food Standards Agency provided a risk assessment for the safety of food that may be
affected by discharges from Sizewell C. We have considered FSA's risk assessment within
our consideration of radiological impact of discharges (chapter 7). We noted UKHSA's
comments on the radiological impact assessment that NNB GenCo (SZC) provided and
took these into consideration during our verification and validation of NNB GenCo (SZC)'s
assessment. We also factored these comments into our own independent assessment of
radiological impact.

To help answer some of the queries raised by respondents, we asked NNB GenCo (SZC)
for some further information via email and telephone. We have placed a copy of the letter
we sent confirming the information NNB GenCo (SZC) provided us with on the public
register and made it available on our consultation hub for the consultation on our proposed
decision.

NNB GenCo (SZC) clarified that operating experience from Europe and the United States,
published by the International Atomic Energy Agency (IAEA), shows that the bulk of the
carbon-14 in the reactor coolant is discharged in gaseous effluent. International data
indicates that the airborne carbon-14 released from PWRs is predominantly hydrocarbons
(75 to 95%), mainly methane, with a smaller fraction (5 to 25%) as carbon dioxide. The UK
EPR™ assumes 80% of carbon-14 is expected to be discharged in the form of methane.
This is within the range expected for a PWR based on published operating experience.
NNB GenCo (SZC) stated that given the dose coefficients currently published by the
International Commission on Radiological Protection (ICRP) are higher for carbon dioxide
than methane, the approach adopted is considered conservative.
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The inhalation and ingestion dose coefficients for carbon-14 used in both NNB GenCo
(SZC)’s assessment and in our own independent assessment are taken from ICRP
publication 119 (ICRP, 2012), which is the most recent publication of dose coefficients for
use in public dose assessments. We are aware that the ICRP is in the process of updating
dose coefficients to align with the updated system of radiological protection, ICRP
publication 103 (ICRP, 2007), and that updated methodology and dose coefficients for
occupational intakes of carbon-14 have been published.

While we await the publication of updated dose coefficients for use in public dose
assessments, we consider that the use of dose coefficients taken from ICRP publication
119 is appropriate. In our assessment, we used the inhalation dose coefficient for carbon-
14 associated with particulate matter. We recognise that the chemical form of carbon-14
discharges can have a considerable effect on the dose implications and note that while
assuming it is released in particulate form is not realistic, we consider this to be a
conservative approach. The carbon-14 discharges to air are expected to be a mixture of
carbon dioxide and hydrocarbon gas, for which the inhalation dose coefficients for carbon-
14 are lower. The updated ICRP dose coefficients, based on ICRP 103 methodology,
published for workers are also lower for the chemical forms of carbon-14 assumed in
these radiological assessments. Therefore, we consider both our and NNB GenCo (SZC)’s
assessment to be conservative in this respect.

PC-CREAM 08 uses a specific activity model to assess doses arising from routine
continuous releases of carbon-14. We are aware that there is work ongoing internationally
to look at alternative models for carbon-14 which are more complex and consider in more
detail the dynamic transfer processes of carbon in the environment. We reviewed some of
the outputs of groups looking into these models such as those from the BIOPROTA
collaboration forum in considering whether our approach remained valid.

The work done through the IAEA EMRAS project concluded that, in general, simple
(practical) and complex models performed equally well for continuous releases where
long-term average concentrations were required. IAEA SRS-19 still advocates the use of a
specific activity model for assessing the impact of carbon-14. While reports from the
BIOPROTA collaboration forum review and compare a number of process driven models,
there does not yet appear to be a consensus on the most appropriate approach to be
taken.

We consider that reliance on PC-CREAM 08 and the use of a specific activity model for
assessment of long-term average concentrations remains valid as it is unlikely that by
using this approach we would underestimate the impact of carbon-14. While other
approaches may be able to handle more complicated environmental processes, we
consider that it is also likely that they would introduce more uncertainty and be unlikely to
improve the accuracy of estimation sufficiently.

When assessing the impact of short-term atmospheric releases of carbon-14, we did not
use PC-CREAM 08, but used ADMS in combination with a modified spreadsheet tool
developed as part of the methodology described in NRPB-W54. The modified spreadsheet
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tool takes data from the PRISM model which uses a process driven method for modelling
the dynamic carbon-14 uptake into foods and does not rely on a specific activity model.

We also considered the outcomes of FSA’s dose assessment in making our decision. The
FSA used the PRISM model to assess the impact of carbon-14 in the food chain and
concluded that the doses were below the relevant thresholds. The use of alternative
modelling approaches which produced similar outcomes to our own assessment provides
us with increased confidence that the outcomes are valid.

NNB GenCo (SZC) highlighted that paragraphs 145 to 147 of Support Document D1
provide the sensitivity analysis for sky shine. Even when using an alternative and more
conservative estimation methodology in which the sky shine dose is increased by 2 orders
of magnitude, the largest predicted sky shine dose is still just over one-third of the reported
direct dose from the current Sizewell site (10uSv/yr) and therefore very low in dose terms.

NNB GenCo (SZC) also stated that while its sensitivity analyses did not explicitly consider
the marine dispersion parameters, the impacts of the volumetric exchange rate on doses
were considered earlier on in the assessment (see paragraph 34 of Support Document
D1). We also note in this respect that our independent assessment used refined
parameter values for the local marine compartment taken from Smith (2019).

UKHSA considers that the assessments are reasonable and are unlikely to be of concern
for public health, and so it agrees with our proposed decision.

We recognise that climate change will lead to changes in, for example, meteorology and
coastal conditions, which may, in turn, affect the transfer of radioactivity in the environment
and people’s habits and lifestyles. The general assessment philosophy for permitting
radioactive discharges is conservative, especially where there are significant uncertainties.
The assessments carried out for this permit determination have all indicated that the doses
from discharges at the proposed limits for Sizewell C are well below the relevant statutory
criteria, for example the maximum dose calculated is 8% of the source dose limit, meaning
that there is some margin to account for variability in environmental dispersion, transfer
and habits data. Notwithstanding this, as we do for all permitted sites, we will keep
radiation exposure under review and informed by the environmental monitoring
programmes, research and habits surveys.

In both our assessment and the one NNB GenCo (SZC) provided, the main consideration
of environmental change was given to the possibility of dairy farming in the Sizewell area
as there is no dairy farming reported in the 2015 Cefas habits survey. The radiological
impact of this change is considered in both assessments. Habits surveys are repeated on
around a 5-yearly basis. We will consider any impacts changes in habits may have on the
radiological impact of discharges as more up-to-date information becomes available.

We have a legal duty to keep permits under review. Once sufficient operational experience
of discharges from UK EPRs™ becomes available, a permit review will be carried out. Any
future radiological assessment would take into account any changes to dose coefficients
recommended by the UKHSA and should reflect the ICRP recommendations current at the
time and specifically capture any changes to carbon-14 dose coefficients. During future
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permit reviews, we would also expect the operator to consider environmental change and
whether this might affect the radiological impact of the discharges on people and wildlife,
for example, changes to land use surrounding the site and potential exposure pathways
and any changes to meteorological conditions.

In our guidance ‘Principles for the assessment of prospective public doses arising from
authorised discharges of radioactive waste to the environment’, we describe how we use
collective dose to assess different process or discharge/disposal options (for example, for
the abatement of discharges) rather than using it as means to calculate health implications
to a population. As explained in chapter 7 of our independent assessment, we integrate
over 500 years to allow for the exposure of future generations and to take account of the
build-up of radionuclides in the environment. We use 500 years as that is the HPA’s (now
UKHSA) advice on calculating collective dose, see Application of the 2007
recommendations of the ICRP. Collective doses to the UK, Europe and world populations
have been estimated for the proposed Sizewell C atmospheric and liquid discharges and
are summarised in Table 7.12 in section 7.1.2. As the average annual dose for a
population group is very low (in the nanosievert range), the collective dose does not need
to be considered further in the decision-making process. There are no legal limits for
collective doses.

The issue of spatial averaging raised by the COMARE AWG relates to whether or not the
home range of the wildlife species included in the assessment and the distribution of
radioactivity over that area had been considered. A home range is the area in which a
species lives and moves on a periodic basis. NNB GenCo (SZC) stated that no
consideration had been made to the spatial scales of wildlife populations in its non-human
biota assessment. We considered this issue for our own assessment but did not carry out
any specific assessment of spatial averaging. In our assessment, we cautiously assumed
that all reference organisms spend 100% of their time at locations where environmental
activity concentrations would be at their highest. The environmental activity concentrations
would be lower if averaged over a larger area, therefore we can infer that the radiological
impact at other locations within a species' home range would be lower than the locations
we assessed. The dose rates calculated in our assessment are significantly lower than our
40uGy/h threshold, below which we have previously concluded that there will be no
adverse impact on wildlife. We therefore consider that no significant proportion of any
wildlife populations will be impacted.

As explained under the heading ‘Doses to the foetus’ in section 7.1.2, we followed the
HPA guidance (HPA, 2008) in our assessment of doses to foetus. We calculate doses to
the foetus by calculating the dose to women of childbearing age and then scaling this
using values listed in HPA guidance to account for any increased impact to the foetus.
Further information on this can be found in section 7.1.2 of this document and section 3.3
in our independent radiological assessment which accompanies our decision document
and permit.

In section 7.2 of this document and in section 8 of our independent assessment, we
describe the approach we have used to assess the potential radiological impact of the
discharges from Sizewell C on wildlife. It is not possible to calculate dose rates to each

171 of 189


https://www.gov.uk/government/publications/assessment-of-prospective-public-doses-from-authorised-discharges
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/335097/RCE-12_for_website_v2.pdf

individual species which may be present so reference organisms are used to represent the
range of wildlife that may be present in a given environment. We did include the reference
organisms ‘bat’ and ‘marine mammal’ in our assessment which can be used to represent
barbastelle bats and harbour porpoises respectively. The dose rates calculated for each
reference organism, in the protected sites where they can be found, are listed in Tables
A2.16 to A2.20 of our independent dose assessment report. The maximum dose rate
calculated for the reference organisms bats and marine mammals as a result for Sizewell
C discharges were 0.0046uGy/h and 0.0026uGy/h respectively. These figures are well
below our threshold value of 40uGy/h, below which we and Natural England consider that
there will be no adverse effects on the integrity of national site network sites. We have
amended section 3.1 to include the Southern North Sea SAC as one of the national
environmentally designated sites close to Sizewell C. This does not affect our assessment
as harbour porpoises were already included in it.

Regarding COMARE AWG’s observations made on our radiological impact assessment
our responses are:

e We discuss the decommissioning of Sizewell A in section 7.1.1. of this document
and in the decommissioning section of this Appendix. In summary, the strategy for
decommissioning Sizewell A is currently under review, so there is uncertainty as to
when reactor dismantling will occur. Decommissioning of both Sizewell A and B
may lead to some short-term increases in discharges to both atmospheric and liquid
discharges, but we would expect these to be below the site’s current permitted
limits as we have seen at other reactor decommissioning sites such as Bradwell. If
in the unlikely event that discharge limits needed increasing, this would require an
assessment of the impact which would include consideration of the discharges from
all 3 sites in combination. We also require each operator to apply BAT to such
releases, so impacts are minimised.

¢ In our assessment, we assess both the permitted limits and recent discharge data
for both atmospheric and liquid discharges from Sizewell A. This is outlined in
sections 3.1.1 and 3.2.1 of our independent radiological assessment. We only used
Sizewell B’s permitted limits in the assessment as the site’s discharges are closer to
those limits than is the case for Sizewell A.

e The source term and emission rate used in our assessment of short-term
discharges to atmosphere is shown in Table 9 of our independent radiological
impact assessment report which can be compared directly with the source term and
emission rate used by NNB GenCo (SZC) in Table 5-1 of its human radiological
impact assessment (support document D1 of its application). We used the same
source term but assumed a 12-hour release rather than a 24-hour release,
therefore our emission rate (Bg/s) was double that used by NNB GenCo (SZC). Itis
difficult to compare the impact of this difference on the dose outcomes due to the
different assumptions made in each assessment. However, Table A7.4 in our
independent radiological impact assessment report details the air concentrations
predicted using ADMS which can be compared with the equivalent data produced
by NNB GenCo (SZC) in Table 5-6 of its assessment. Comparing these tables
shows that the air concentrations predicted in our assessment are roughly a factor
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of 10 to 15 times higher than the concentrations in NNB GenCo (SZC)’s
assessment. The assessment of doses to the representative person in our
assessment takes into account direct radiation from Sizewell A and Sizewell B over
the 60-year period. We have assumed that direct radiation remains the same
(based on the average direct radiation from Sizewell A and B for the years 2017 to
2019) over 60 years of operation. We have amended the text in section 6 and Table
11 of our independent radiological assessment to make this clearer.

e Our assessment takes account of routine and non-routine operations, but we do not
assess the doses from unexpected discharges, for example from events; this is a
matter for ONR.

Topic: Design and operational experience at other EPR™ reactors

Raised by: ANON-U2GF-ESVR-M, ANON-U2GF-ESV6-R, ANON-U2GF-ESVH-A,
ANON-U2GF-ESV9-U, BHLF-U2GF-ES37-P, Kelsale-cum-Carlton Parish Council,
Stop Sizewell C, BHLF-U2GF-ES34-K BHLF-U2GF-ES36-N, BHLF-U2GF-ES3S-J,
Suffolk Coastal Friends of the Earth, BHLF-U2GF-ES3F-5, Nuclear Free Local
Authorities, Leiston-cum-Sizewell Town Council, Aldeburgh Town Council, BHLF-
U2GF-ES3E-4, Together Against Sizewell C.

Summary of issues raised

Some respondents expressed concern regarding the untried nature of the EPR™ reactor
design that has not yet been tested over time. They noted the delays to Olkiluoto, Finland
and Flamanville, France, and experience of the EPR™ reactors at Taishan, China. A
number of respondents raised concerns regarding the event at Taishan Unit 1 in 2021
where damage to fuel rods led to an increase in noble gases within the reactor’s primary
circuit. Some respondents raised issues about the safety of the reactors, whether there
was consistent information being provided about the cause of the event, and whether the
issue had been resolved or was still being investigated. Some respondents noted the
issue at Taishan and with the current commissioning of the EPR™ reactor at Olkiluoto 3 in
Finland and suggested no permit should be issued until all the issues identified are
resolved.

Our consideration of the issues

We discuss the learning from Taishan Unit 1 in section 5.2 of this decision document.
During our proposed decision consultation, we also made available 2 letters from NNB
GenCo (SZC) and Framatome respectively regarding the Taishan event. Our current
understanding is that the preliminary investigations have identified the cause of the
damage to the Taishan Unit 1 fuel, which relates to coolant flow in the core that has led to
localised damage to some fuel assemblies. Investigations are continuing, including
identifying the best solutions to resolve these issues. As fuel integrity is an important area
in both nuclear and environmental safety, we are working closely with ONR to understand
the implications of the Taishan event and how NNB GenCo (SZC) and NNB GenCo (HPC)
plan to apply the learning from the event to their projects. We have also set an
information/improvement condition (IC 13) on fuel integrity within the permit. This area will
be an important focus of our regulation once NNB GenCo (SZC) receives its permit.
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Since the Taishan Unit 1 event in mid-2021, Olkiluoto 3 in Finland has commenced active
commissioning. We understand that neither Olkiluoto 3 nor Taishan Unit 2 (generating
since 2019) have reported a similar issue to that encountered at Taishan Unit 1. Finally,
we also note that Taishan Unit 1 recommenced operations in August 2022, and we are not
aware of any similar issues arising from the operation of the reactor. Nevertheless, we will
continue to seek information from other EPR™ reactors such as those at Taishan and
Olkiluoto 3 to inform our regulation of the UK EPR™ reactor sites and require NNB GenCo
(SZC) and NNB GenCo (HPC) to do the same.

With regards to withholding a permit until the issues at Taishan are resolved, in section 4.4
we state that we believe there are significant benefits in regulating Sizewell C at an early
stage of site-specific design and during the development of NNB GenCo (SZC)'s
arrangements. This will help ensure that, before operations begin, the power station, its
design, arrangements and resources are ready and suitable to maintain compliance with
the requirements of our permits.

Topic: Compliance with the RSA permit post-grant and monitoring

Raised by: Martlesham Parish Council, Suffolk Coastal Friends of the Earth, BHLF-
U2GF-ES36-N, Food Standards Agency, Leiston-cum-Sizewell Town Council,
Aldeburgh Town Council, Together Against Sizewell C (TASC).

Summary of issues raised

Martlesham Parish Council set out a number of expectations regarding information about
Sizewell C if it were to be granted a permit. These mostly related to information regarding
Sizewell C’s environmental performance. Suffolk Coastal Friends of the Earth stated that it
wanted to see a greater emphasis on monitoring and enquired about the monitoring we
would carry out to ensure the permit conditions (for example, such as those relating to the
application of BAT) were being complied with. One respondent thought that more
monitoring was required both near and further away from the reactors to understand the
impacts of discharges. Leiston-cum-Sizewell Town Council noted the importance of
monitoring being consistent and of regular enough frequency to detect anomalies in
discharges.

The Food Standards Agency noted that it already had an established monitoring
programme for food produced in the vicinity of Sizewell and that the results of this are
published annually alongside the results of our environmental monitoring programme in
the Radioactivity in Food and Environment Report (RIFE). It noted that it will work with us
to consider whether any changes are required to this programme so that it remains
appropriate to the discharges from Sizewell C.

TASC highlighted caesium-137 levels in sediment at Minsmere Sluice reported in our 2020
RIFE report as a “discrepancy” and said it was indicative of an excess in beta radiation
levels.

Aldeburgh Town Council asked whether the permit would still be in effect during the
periods when the reactors are shut down.
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Our consideration of the issues

It is the Environment Agency’s role to ensure nuclear sites holding radioactive substances
activity environmental permits comply with the requirements of those permits. With respect
to a radioactive substance activity permit we do this by:

e using compliance inspections to determine whether the permit holder’s
arrangements are meeting permit requirements. Radioactive Substances
Compliance Assessment Reports (RASCAR) detailing these inspections and any
non-compliances found are put on the public register

e requiring nuclear permit holders to provide us with information about the discharges
that they make and the results of the environmental monitoring programme that we
require them to undertake. We assess this information and put it on the public
register

e the Environment Agencies and Food Standards Agency carrying out their own
independent environmental monitoring programme around nuclear sites and further
afield. The results of this monitoring programme and its implications for the public
living in the vicinity of nuclear are published in our annual Radioactivity in Food and
the Environment (RIFE) report

e having a programme of sampling from the radioactive discharges from nuclear sites
and having these independently analysed and compared to permit holders' own
analysis

We also provide updates on our regulation of nuclear sites to the local stakeholder groups.
Minutes of the Sizewell A and B sites’ stakeholder group meetings and our associated
reports are published by the stakeholder groups on their dedicated web pages.

The levels of caesium-137 in sediment at Minsmere Sluice that are reported in the RIFE
report vary from year to year, as they do at other locations where we take samples. We
would expect results to vary due to natural processes moving sediment, and variability
introduced by the sampling activity itself. While the levels reported in the 2020 RIFE report
are slightly higher than the average, the important thing to note is that the levels are low
and are not of concern. Subsequent sampling of the sediments at this location in 2021 has
demonstrated results of caesium-137 that are lower than average.

We can confirm that the permit remains in effect when the reactors are shut down and
therefore the conditions in the permit continue to apply.

Topic: Suitability of permit conditions

Raised by: Suffolk Coastal Friends of the Earth, BHLF-U2GF-ES3E-4, Leiston-cum-
Sizewell Town Council.

Summary of issues raised

Suffolk Coastal Friends of the Earth stated that it thought the proposed permit was
unsuitable and that it needed to be more bespoke to the EPR™ reactor given the
uncertainty of the design.
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One responder thought it “contrary to issue permits” based on a replication strategy and
simultaneously allow alteration(s) from the outset, and requested confirmation that there
are suitable conditions and safeguards to mitigate these risks.

Leiston-cum-Sizewell requested assurance that the Environment Agency can review and
change licence (permit) conditions in the light of new information, circumstances or
practices and that they will be reviewed routinely.

Our consideration of the issues

Our permitting arrangements provide a nuclear site permit template that can be adjusted
to ensure suitable conditions and requirements are in place so that the public and the
environment are protected. In the case of Sizewell C, we did not identify a need to add
additional requirements within sections 1 to 4 of the permit. However, we have specified
16 bespoke information/improvement conditions within Schedule 1 of the permit. One of
these requirements (IC 2) deals specifically with changes to the design configuration of the
reactor and requires NNB GenCo (SZC) to demonstrate that any design changes
represent BAT. The information/improvement conditions must be complied with by the
date specified in the permit. Furthermore, we will assess the reports associated with each
of these conditions and produce a Radioactive Substances Compliance Assessment
Report (RASCAR) to detail our assessment, and this will be made available via the public
register.

We expect NNB GenCo (SZC) to intelligently replicate the design and arrangements from
NNB GenCo (HPC) C. Our permits are designed to drive improvements over time. This is
explained in our guidance on ‘Principles of optimisation in the management and disposal
of radioactive waste’. NNB GenCo (SZC) has put in place suitable arrangements to ensure
changes to arrangements or design from those at HPC are appropriately assessed from
an environmental perspective.

The suitability of the permit and its conditions and requirements will be subject to an
annual review by the site’s lead nuclear regulator to ensure their continuing suitability. This
will be recorded within the Site Environmental Review (SER) that we carry out annually for
each permitted nuclear site. If we decide that additional conditions or requirements are
required in the permit, then we can carry out a variation to amend the permit accordingly.
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Topic: Matters outside the Environment Agency's RSA permitting remit

Wider environmental concerns

Raised by: Together Against Sizewell C, ANON-CVYN-9YES8-F, ANON-88ZP-DW6Y-4,
Historic England, East Suffolk Council Environmental Health, ANON-U2GF-ESVP-J,
ANON-U2GF-ESVN-G, BHLF-U2GF-ES3Y-R, BHLF-U2GF-ES35-M, ANON-U2GF-
ESVR-M, BHLF-U2GF-ES33-J, BHLF-U2GF-ES3T-K, ANON-U2GF-ESVF-8, BHLF-
U2GF-ES38-Q, ANON-U2GF-ESVH-A, ANON-U2GF-ESV1-K, ANON-JQKD-BRDM-F,
BHLF-U2GF-ES37-P, Kelsale-cum-Carlton Parish Council, Stop Sizewell C, BHLF-
U2GF-ES3B-1, Martlesham Parish Council; BHLF-U2GF-ES36-N, BHLF-U2GF-ES3S-
J, BHLF-U2GF-ES3F-5, ANON-U2GF-ESVD-6, ANON-U2GF-ESVT-P, ANON-U2GF-
ESV2-M, BHLF-U2GF-ES3F-5, BHLF-U2GF-ES3C-2, Nuclear Free Local Authorities,
Leiston-cum-Sizewell Town Council, Aldeburgh Town Council, Together Against
Sizewell C (TASC).

Summary of issues raised

A number of respondents raised concerns over the wider environmental impact, including
destruction and deterioration of natural habitats and protected sites during the
development of the proposed power station.

Concern was raised by some responders regarding the mitigation of entrainment of biota
in the cooling water inlet and whether the acoustic fish deterrent specified for the Hinkley
Point EPRs would be required at Sizewell C. In its response to our consultation, TASC
asked what yardsticks the Environment Agency uses in terms of tonnage of fish killed,
acres of AONB destroyed, hours a day of noise and dust created, and potential impacts
from coastal erosion before it would advise government that the development should be
halted.

Some respondents also queried when the Environment Agency would be consulting on
other public interest environmental issues related to Sizewell C (for example, permitting
associated with construction activities) and what they will be. Issues of concern listed by
the respondents included impact on fish stocks from water intake, loss of land and trees,
infringement on AONB and SSSis, impact on flora and fauna, access restrictions and
damage to the surfing environment, footpath loss and reduction in access to countryside,
sediment pollution, noise, light and dust pollution, particulate and COz2 increase from traffic,
increased traffic during construction, assessment of the complete cradle to cradle lifecycle
carbon footprint of the entire development, including all new infrastructure, desalination
requirements and impacts, risk of pollutants entering pristine wildlife habitats, impact on
water levels in the marshes and watercourses surrounding the site and potable water
demand. One person was concerned that quiet enjoyment of her garden would become
impossible as a result of the development.

East Suffolk Council Environmental Health and Historic England responded to the
application consultation to state that they would raise any concerns through the
Development Consent Order (DCO) process.
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Our consideration of the issues

Many of the concerns and issues raised relate to matters which are subject to their own
separate regulatory processes, some of which we regulate, while some are regulated by
other organisations.

As outlined in chapter 3, we have carried out determination processes for NNB GenCo
(SZC)’s water discharge activity and combustion activity applications for the Sizewell C
site. These are subject to their own separate regulatory tests of acceptability and the
combined impacts of all 3 operational permits are considered in our Habitat Regulations
Assessment (HRA) that accompanies this decision document and which can be found via
our dedicated Sizewell pages on the GOV.UK website. NNB GenCo (SZC) will apply for
further permits and licences from us in future for the construction phase of the station.
These will be determined on a case-by-case basis within the relevant regulatory regime.

NNB GenCo (SZC) made an application in May 2020 for a Development Consent Order.
This was subsequently granted by the Secretary of State in July 2022. NNB GenCo (SZC)
has a dedicated website that provides information on its application and the DCO process,
as well as the DCO application documents. The Planning Inspectorate also has its own
portal for documents and information related to this process. The DCO process considered
a wide range of environmental issues associated with the Sizewell C site and its related
developments, including the types of issues raised by respondents.

Use of nuclear power

Raised by: ANON-CVYN-9YEG-X, ANON-CVYN-9YEQ-8, ANON-88ZP-DW6C-E,
ANON-U2GF-ESVN-G, BHLF-U2GF-ES3R-H, BHLF-U2GF-ES3W-P, ANON-U2GF-
ESVK-D, Nuclear Industry Association, ANON-U2GF-ESV1-K, ANON-U2GF-ES3V-N,
BHLF-U2GF-ES3Z-S, ANON-U2GF-ESVD-6, ANON-U2GF-ESV2-M, BHLF-U2GF-ES3C-
2.

Summary of issues raised

A number of respondents wrote to state that nuclear power was not an appropriate
technology choice for energy generation. One respondent suggested the money for
Sizewell C would be better spent on insulating homes and businesses. Some respondents
highlighted the use of diesel generators as evidence that nuclear power was not “green”.
One respondent commented that they did not see anything wrong with having Sizewell C
as an available source of energy generation, while other respondents such as the Nuclear
Industry Association supported the building and permitting of Sizewell C. One respondent
suggested that smaller facilities (small modular reactors) may be the future for nuclear
energy.

Our consideration of the issues

Energy policy, including the use of nuclear power is a matter for government. Government
published an Energy White Paper: Powering our Net Zero Future on Energy in 2020 that
set out the need for nuclear power, among other measures, to achieve net zero by 2050.
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In 2022, the government also published the British Energy Security Strategy that states an
aim that by 2050, up to a quarter of the power consumed in Great Britain is from nuclear.
Accordingly, in considering these consultation responses, we have also given due
consideration to government policy on the future role of nuclear power in the UK.

Location of the regulated facility and impact on tourism

Raised by: Suffolk Coastal Friends of the Earth, ANON-CVYN-9YE2-9, BHLF-U2GF-
ES33-J, ANON-U2GF-ESVT-P.

Summary of issued raised

Some respondents commented that they would no longer visit the area if the proposed
development were to go ahead and requested that the Environment Agency consider the
impact of the project on the local tourism and hospitality industry. Suffolk Coastal Friends
of the Earth stated that a condition should be included in the permit that the local
community should be compensated for high level waste being stored in close proximity to
local villages and towns.

Our consideration of the issues

Decisions about land use are matters for the land-use planning system. In the case of
Sizewell C, this is mainly covered by the DCO process. As outlined above, NNB GenCo
(SZC) made an application in May 2020 for a Development Consent Order and this was
subsequently granted by the Secretary of State in July 2022. Information on the location of
the facility is a relevant consideration for environmental permitting under EPR 2016 in
relation to its potential to have an adverse environmental impact on members of the public
or sensitive environmental receptors. The impact on members of the public and the
environment has been assessed as part of the determination process and is reported on in
chapter 7. Our consideration of a range of other legal powers and duties, which are not
specific to permitting of radioactive substances activities, is set out in chapter 8. Where
those powers and duties relate to amenity and wellbeing issues, we considered whether
additional conditions should be included in the permit and concluded that they should not.

Flood risk

Raised by: ANON-CVYN-9YEF-W, ANON-CVYN-9YES-A, ANON-CVYN-9YEF-W,
Committee on Medical Aspects of Radiation in the Environment (COMARE)
Authorisations Working Group (AWG), ANON-U2GF-ESVP-J, ANON-U2GF-ESVF-8,
ANON-JQKD-BRDM-F, BHLF-U2GF-ES34-K, ANON-U2GF-ESVD-6, ANON-U2GF-
ESVT-P, Leiston-cum-Sizewell Town Council, Together Against Sizewell C.

Summary of issued raised

A number of respondents, including the COMARE AWG, raised concerns about the flood
risk of the site, particularly in relation to coastal erosion and sea level rise. Some
respondents raised concerns about the suitability of the site given the potential impacts of
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climate change on the Sizewell coastline. Some concern was raised about the long-term
sustainability of the higher activity waste stores onsite.

Our consideration of the issues

We provided advice and guidance on flood risk in our consultation response relating to
NNB GenCo (SZC)'s application to the planning inspectorate for a Development Consent
Order. Our advice on these matters is normally accepted by both the applicant and the
planning authority. The Office for Nuclear Regulation considers flood risk as part of its
regulation of nuclear licensed sites, which includes the storage of radioactive wastes.
Flood risk and other external hazards are to be addressed as part of the safety case for
the site developed by NNB GenCo (SZC). NNB GenCo (SZC) has applied to ONR for a
nuclear site licence.

Decommissioning

Raised by: ANON-U2GF-ESVP-J, BHLF-U2GF-ES33-J, ANON-U2GF-ESVU-Q, ANON-
U2GF-ESVT-P, BHLF-U2GF-ES3E-4.

Summary of issued raised

A number of respondents raised concerns about decommissioning of the Sizewell C
station once it had ceased power generation. This included concerns over the cost of the
decommissioning and how this would be met. Concerns were also raised about the
progress of decommissioning and storage of waste at Sizewell A, with one respondent
suggesting that the new station be built on the Sizewell A site once it was
decommissioned.

One respondent noted that in our consultation document’s executive summary and in
section 3.4 about the disposal of radioactive waste, we had written “Radioactive waste
would be produced by activities associated either directly or indirectly with operating and
maintaining the nuclear reactors” and sought confirmation that decommissioning was
included within this scope.

Our consideration of the issues

Under the Energy Act 2008, operators of new nuclear power stations are required to have
secure financing arrangements in place to meet the full costs of decommissioning and
their full share of waste management and disposal costs. These arrangements are set out
in a Funded Decommissioning Programme (FDP). The main parts of an FDP comprise:

e a Decommissioning and Waste Management Plan (DWMP), which sets out the
operator’s costed plans for dealing with its liabilities (covering decommissioning,
waste management and waste disposal). A plan will be reviewed and updated at
least every 5 years and each updated plan will be independently verified

e a Funding Arrangements Plan (FAP), which sets out how the operator will make
financial provision to meet its liabilities. It is in the form of a contract between the
operator and the independent fund company that has been set up to hold monies
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for the plant’s decommissioning and clean up. The FAP sets out the roles and
responsibilities of the fund and how payments to the fund will be calculated and
explains how the priority of FDP payments is achieved over payments to investors

NNB GenCo (SZC) is currently working with the Department for Business, Energy and
Industrial Strategy (BEIS) on the development of its FDP. The Environment Agency and
the Office for Nuclear Regulation provide advice to BEIS on the technical credibility of the
DWMP.

Sizewell A ceased power generation at the end of 2006, with its last nuclear fuel being
transferred off-site to Sellafield in 2014. The site is operated by Magnox Ltd and is now
undergoing a programme of decommissioning. The draft Nuclear Decommissioning
Authority (NDA) Business Plan for 2022 to 2025 states that the decommissioning
programme for the Magnox sites is currently under review, with the intention for Magnox to
pursue site-specific decommissioning strategies, rather than a fleet-wide strategy of care
and maintenance. However, it is highly unlikely that the Sizewell A site would become
available for development and be compatible with the timescales planned for the Sizewell
C development.

With regards to our consultation document’s executive summary and section 3.4,
decommissioning was not omitted deliberately and the statement equally applies to
decommissioning. We have amended the text accordingly.

Accidents on site

Raised by: ANON-U2GF-ESVP-J, ANON-JQKD-BRDM-F, ANON-U2GF-ES3V-N,
ANON-U2GF-ESVT-P.

Summary of issued raised

A number of respondents raised concerns about accidents that might occur once the
reactors are operational. Concerns were also raised about the perceived lack of
procedures in place to deal with such events.

A respondent raised a concern about the Final Expert Statement from the Austrian
Government, under the ESPOO Convention, on the Environmental Impact Assessment
prepared to support the Development Consent Order. These questions were largely about
emergency scenarios.

Our consideration of the issues

We consider and grant permits for normal operations, including the potential for some
reasonably foreseeable events to occur during the operating life of the reactor, typically
over a 60-year period.

The Office for Nuclear Regulation (ONR) regulates the safety of reactors, including the
assessment of incident and emergency scenarios. In June 2022, ONR responded to the
recommendations from the Austrian Government Expert Statement’s in a letter to the
Secretary of State for Business, Energy & Industrial Strategy.
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Operators and local authorities are required to develop Emergency Plans where applicable
under the Radiation (Emergency Preparedness and Public Information) Regulations 2019.
The Suffolk Joint Emergency Planning Unit on behalf of Suffolk County Council/Suffolk
Resilience Forum has prepared a Radiation Emergency Plan to meet this requirement.

The responses to our consultation regarding accidents and other matters relating to their
regulatory remit have been shared with ONR for its consideration.
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Appendix 2- GDA Assessment Findings

We listed 18 Assessment Findings in our 2011 decision document on the UK EPR™ GDA.
In 2012, we identified 7 additional Assessment Findings following our assessment of the
GDA Issues outstanding when the 2011 decision document was published. The full list of
Assessment Findings is shown here alongside how they will be addressed at Sizewell C.

UK EPR-AF01 - The future operator shall, at the detailed design stage, identify any
changes to the ‘reference case’ for solid radioactive waste and spent fuel strategy,
and provide evidence that the site-specific integrated waste strategy (IWS) achieves
the same objectives.

NNB GenCo (SZC) provided a site-specific IWS as part of its application which partially
addresses this finding. NNB GenCo (SZC) made a commitment (Commitment 9 of the
Forward Work Plan supplied with the application) to develop its IWS, in particular to
include non-radioactive wastes. This required development of the IWS will be addressed
though Commitment 9 made by NNB GenCo (SZC) in its application.

UK EPR-AF02 - The future operator shall, at the detailed design stage, provide an
updated decommissioning strategy and decommissioning plan.

NNB GenCo (SZC) made a commitment (Commitment 10 of the Forward Work Plan
supplied with the application) to develop its decommissioning arrangements. We will work
with ONR and BEIS to consider the Decommissioning and Waste Management Plan when
submitted to ensure it is capable of being carried out in a way that is consistent with our
regulatory requirements and expectations. This finding will be further addressed by permit
condition 1.1.3.

UK EPR-AF03 - Future operators shall keep the removal of secondary neutron
sources (to further minimise creation of tritium) under review. EDF and AREVA
should provide future operators with relevant EPR operational information when
available to facilitate their reviews of best available techniques (BAT).

This will be addressed through IC 3 in the permit.

UK EPR-AF04 - Future operators shall, during the detailed design phase for each
new build project, review BAT on minimising the production of activated corrosion
products for the following matters, where possible improvements were identified in
the Pre-Construction Environmental Report (PCER):

(i) corrosion resistance of steam generator tubes

(ii) electro-polishing of steam generator channel heads

(iii) specification of lower cobalt content reactor system construction materials

(iv) further reducing use of Stellites™ in reactor components, in particular the
coolant pump

Where appropriate, any improvements considered BAT should be incorporated into
the new build.
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Further work to review minimisation of activated corrosion products for the UK EPR™ has
been carried out by NNB GenCo (HPC). NNB GenCo (SZC) has provided this information
on application of BAT to minimise corrosion products in the Environment Case, section
6.1.4, which addresses this finding for the current design phase. We consider that focus
on minimising production of activated corrosion products should continue throughout the
procurement, commissioning and construction phases of the development which will be
addressed through IC 2 in the permit.

UK EPR-AFO05 - Future operators shall, before the commissioning phase, provide
their proposals for how they intend to implement zinc injection. The proposals shall
be supported by an assessment of the impact of zinc injection on waste and crud
composition.

This will be addressed through IC 13 in the permit.

UK EPR-AFO06 - Prior to construction of the conventional and nuclear island liquid
effluent discharge tank systems, future operators shall demonstrate that site-
specific aspects such as size and leak-tight construction techniques are BAT.

NNB GenCo (SZC) provided adequate information in its permit application to demonstrate
that the size of the tanks is BAT, see section 6.2.11 and 6.2.12 of the Environment Case
document. Information on leak tight construction techniques is not presented in the
application; this aspect of the finding will be addressed through IC 21 of the permit.

UK EPR-AFO07 - Future operators shall, before the commissioning phase, provide an
assessment to demonstrate that proposed operational controls on the fuel pool are
BAT to minimise the discharge of tritium to air.

This will be addressed through IC 13 in the permit.

UK EPR-AF08 - Future operators shall, during the detailed design phase, provide
their proposals for the operational management of the liquid waste processing
system to minimise the discharge of radioactivity from the site so that exposures of
any member of the public and the population as a whole are kept as low as
reasonably achievable (ALARA) and to protect the environment. The proposals
should be supported by a BAT assessment to show that the use of the evaporator,
the choice of filter porosity and the demineralisation media have been optimised to
minimise the dose to members of the public. The future operator shall also provide
evidence that the water treatment systems have sufficient capacity and resilience to
cope with all the aqueous radioactive waste arisings consigned to the evaporator by
the proposals. The proposals should consider all plant states, including, for
example, outages and unavailability due to maintenance or breakdown.

NNB GenCo (HPC) has carried out further work to develop the detailed design of the liquid
waste processing system. This detailed design has been adopted for Sizewell C and NNB
GenCo (SZC) has stated that there are no specific factors which would mean this detailed
design cannot be applied at Sizewell C. The application provides adequate information to
demonstrate that the use of the evaporator, the choice of filter porosity and the
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demineralisation media have been optimised and that the liquid waste processing system
has sufficient capacity and resilience; see sections 6.2.11 and 6.2.18 of the environment
case. Any further changes to the design will be subject to the design control processes set
out in the application and will be addressed through IC 2 in the permit.

Proposals for the operational management of the liquid waste processing system is not
presented in the application. This aspect of the Assessment Finding will be addressed
through IC 11 in the permit.

UK EPR-AF09 - Future operators shall, during the detailed design stage, provide a
predicted mass balance showing how their proposed aqueous radioactive waste
management regime will affect the disposal of carbon-14 to the gaseous, solid or
aqueous routes. For each route, the form of carbon-14 expected shall be provided.
For solid waste, the quantities of each type of waste shall be provided with expected
carbon-14 content.

This will be addressed through IC 15 in the permit.

EPR-AF10 - The future operator shall provide confidence that adequate radioactive
waste management cases (RWMCs), supported by appropriate stage Letters of
Compliance (LoCs), can be developed for all intermediate level waste (ILW) on the
timescales identified in EDF and AREVA'’s plan for disposability of ILW.

The initial work NNB (GenCo) has done in relation to this is outlined in the NNB GenCo
(SZC) application and is discussed in section 5.7. Future development of RWMCs and
LoCs will be addressed through routine regulation.

UK EPR-AF11 - The future operator shall provide evidence during the detailed
design phase that the proposed specific techniques for preventing and, where that
is not possible, minimising the creation of low-level waste (LLW) and ILW are BAT.

NNB GenCo (SZC) provided adequate information in its application to address this finding.

UK EPR-AF12 - The future operator shall provide evidence during the detailed
design phase that the proposed specific techniques for treating and conditioning of
LLW and ILW before disposal are BAT.

This will be addressed through IC 17 in the permit.

UK EPR-AF13 - If smelting of any LLW is pursued, the future operator shall
demonstrate that the conditions of acceptance of the selected smelting facility can
be met.

This Assessment Finding will be met by NNB GenCo (SZC) complying with conditions
3.1.5 and 3.1.6 of the permit.

UK EPR-AF14 - If incineration of any LLW is pursued, the future operator shall
demonstrate that the conditions of acceptance of the selected incineration facility
can be met.
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This Assessment Finding will be met by NNB GenCo (SZC) complying with conditions
3.1.5 and 3.1.6 of the permit.

UK EPR-AF15 - If incineration of any ILW is pursued, the future operator shall
demonstrate that the conditions of acceptance of the selected incineration facility
can be met.

This Assessment Finding will be met by NNB GenCo (SZC) complying with conditions
3.1.5 and 3.1.6 of the permit.

UK EPR-AF16 - The future operator shall, before the commissioning phase, propose
techniques for the interim storage of spent fuel following a period of initial cooling
in the pool. The future operator shall provide an assessment to show that the
techniques proposed are BAT.

NNB GenCo SZC provided adequate information in its application to address this finding,
see section 6.1.1 of the Environment Case.

UK EPR-AF17 - The future operator shall, before the commissioning phase, provide
confidence that adequate RWMCs, supported by appropriate stage LoCs and taking
due account of necessary storage periods, can be developed for spent fuel on the
timescales identified in EDF and AREVA's plan for disposability of spent fuel.

The work NNB (GenCo) has done in relation to this is outlined in the NNB GenCo (SZC)
application and is discussed in section 5.7. Future development of RWMCs and LoCs will
be addressed through routine regulation.

UK EPR-AF18 - Future operators shall provide:

a) during the detailed design phase, the location and arrangement of sampling
and continuous monitoring facilities for gaseous and aqueous waste
supported by an assessment that these will provide representative sampling
and monitoring

b) during the detailed design phase and before final equipment selection, the
details of equipment and techniques to be used for analysis of gaseous,
aqueous and solid waste supported by an assessment that these represent
BAT for monitoring

NNB GenCo (HPC) has carried out further work to develop the detailed design of the
continuous monitoring facilities for gaseous and aqueous discharges at Hinkley Point C.
This detailed design has been adopted for SZC and NNB GenCo (SZC) has stated that
there are no specific factors which would mean this detailed design cannot be applied at
Sizewell C. Adequate information is presented in the application to address this aspect of
the finding, see section 6.5 of the Environment Case. Any further changes to the design
will be subject to the design control processes set out in the application and will be
addressed through IC 2 in the permit.
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Details of the equipment and techniques to be used for analysis of gaseous, aqueous and
solid waste are not provided in the application. This aspect of the Assessment Finding will
be addressed through ICs 5, 6 and 7 in the permit.

UK EPR-AF19 - Future operators shall provide evidence during the detailed design
phase that the methodology (developed in response to GDA Issue GI-UKEPR-CI-04)
used to qualify SMART devices for nuclear safety functions, has been applied to
relevant SMART devices that provide an environmental protection function.

The detailed design of the systems to be used at Sizewell C are being carried out as part
of the Hinkley Point C development. The use of SMART devices is addressed in IC 2 of
the Hinkley Point C permit. IC 2 of the Sizewell C permit will address this issue where the
design at Sizewell C differs from Hinkley Point C.

UK EPR-AF20 - When undertaking detailed design of structures, systems and
components (SSCs) that deliver an environmental protection function, future
operators shall provide evidence that demonstrates the allocation of actions
between humans and technology has been substantiated and dependence on
human action to maintain a benign state has been optimised.

The detailed design of the systems to be used at Sizewell C is being carried out as part of
the Hinkley Point C development. The evidence that structures, systems and components
devices will provide the desired environmental protection function is addressed in IC 2 of

the Hinkley Point C permit. IC 2 of the Sizewell C permit will address this issue where the
design at Sizewell C differs from Hinkley Point C.

UK EPR-AF21 - Future operators shall provide evidence during the detailed design
phase that the methodology (developed in response to GDA Issue GI-UKEPR-CC-01)
used for categorising safety function and classifying structures, systems and
components (SSCs) has been applied to relevant SSCs that deliver an
environmental protection function.

NNB GenCo (SZC) has adopted the system developed at Hinkley Point C for the
categorisation and classification of SSCs that provide an environmental protection
function. This is in the form of the Environmental Protection Function (EPF) register
described in the Environment Case document in the application. NNB GenCo (SZC) is
adopting the Hinkley Point C EPF register to create a Sizewell C specific register, taking
into consideration site-specific modifications.

The following are joint Assessment Findings with ONR. We have retained ONR’s
numbering system for consistency.

AF-UKEPR-CC-08 - A future licensee shall use relevant arrangements under the
licence and environmental permits to ensure that an independent technical review is
completed on the design changes described in Change Management Forms 24, 26
and 31 and listed in the GDA Reference Design Configuration UKEPR-I-002 Rev.15.
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The UK EPR™ Reference Design Configuration adopted by NNB GenCo (SZC) and
presented in the application is more developed than GDA Reference Design Configuration
UK EPR-1-002 Rev. 15. The requirement for independent technical review of further design
changes remains and will be addressed through IC 2 in the permit.

AF-UKEPR-CC-09 - A future licensee shall use relevant arrangements under the
licence and environmental permits to demonstrate that the impact of design
changes raised after 31 May 2012 and included in the GDA Reference Design
Configuration UKEPR-I-002 Rev. 15 are as low as reasonably practicable (ALARP)
Ibest available techniques (BAT), and confirm their categorisation in terms of
significance to nuclear safety and environment prior to their implementation into the
site-specific detailed UK EPR™ design.

The UK EPR™ reference design configuration adopted by NNB GenCo (SZC) and
presented in the application is more developed than GDA Reference Design Configuration
UK EPR-1-002 Rev. 15. The requirement to use best available techniques (BAT) and
categorise further design changes in terms of significance to the environment remains and
will be addressed through IC 2 in the permit.

AF-UKEPR-CC-10 - A future licensee shall ensure that the development of the site-
specific detail of the UK EPR™ design from the GDA UK EPR™ design, including
work that is undertaken by vendors/contractors, is carried out under relevant
arrangements as required by the licence and environmental permits.

The UK EPR™ Reference Design Configuration adopted by NNB GenCo (SZC) and
presented in the application is more developed than that assessed during GDA. The
requirement to develop the site-specific detail of the design under relevant arrangements
remains and will be addressed through IC 2 in the permit.

AF-UKEPR-CC-11 - A future licensee shall use relevant arrangements under the
licence and environmental permits for implementing the design changes listed in
the GDA Reference Design Configuration UK EPR-I-002 Rev. 15 and described in the
design change handover package documentation (see UKEPR-0020-001 Issue 01).

The UK EPR™ Reference Design Configuration adopted by NNB GenCo (SZC) and
presented in the application is more developed than GDA Reference Design Configuration
UK EPR-I-002. The requirement to use relevant arrangements under the environmental
permit for implementing further design changes remains and will be addressed through IC
2 in the permit.

188 of 189



Would you like to find out more about us or your environment?

Then call us on:
03708 506 506 (Monday to Friday, 8am to 6pm)

Email: enquiries@environment-agency.qgov.uk

Or visit our website:

www.gov.uk/environment-agency

Incident hotline
0800 807060 (24 hours)
Floodline

0345 988 1188 (24 hours)

Find out about call charges (https://www.gov.uk/call-charges)

Environment first

Are you viewing this onscreen? Please consider the environment and only print if
absolutely necessary. If you are reading a paper copy, please don'’t forget to reuse and
recycle.
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