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Preface:
Appraisal of Sustainability of the draft Nuclear National Policy Statement

The Appraisal of Sustainability (AoS), incorporating Strategic Environmental
Assessment (SEA), of the draft Nuclear National Policy Statement (Nuclear NPS)
has been undertaken at a strategic level. It considers the effects of the proposed
policy at a national level and the sites to be assessed for their suitability for the
deployment of new nuclear power stations by 2025. These strategic appraisals
are part of an ongoing assessment process that started in March 2008 and,
following completion of this AoS, will continue with project level assessments
when developers make applications for development consent in relation to
specific projects. Applications for development consents to the Infrastructure
Planning Commission (IPC) will need to be accompanied by an Environmental
Statement having been the subject of a detailed Environmental Impact
Assessment (EIA).

The AoS/SEA Reports are presented in the following documents:
A0S Non-Technical Summary

Main AoS Report of draft Nuclear NPS
Introduction

Approach and Methods

Alternatives

Radioactive Waste

Findings

Summary of Sites

Technical Appendices

Annexes to Main AoS Report: Reports on Sites
Site AoS Reports
Technical Appendices

All documents are available on the website of the Department of Energy and
Climate Change (DECC) at http://www.energynpsconsultation.decc.gov.uk

This document is Annex K (Radioactive and Hazardous Waste) of the Main
Appraisal of Sustainability of the draft Nuclear NPS and is subject to consultation
alongside the draft Nuclear NPS for a period of a minimum of 12 weeks from the
date of publication.

This report has been prepared by the Department of Energy and Climate Change
(DECC) with expert input from a team of specialist planning and environmental
consultancies led by MWH UK Ltd with Enfusion Ltd, Nicholas Pearson
Associates Ltd, Studsvik UK Ltd and Metoc plc.
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Section 1: Baseline information for Spent Fuel and
Intermediate Level Waste (ILW)

Introduction

A.1l. The following information has been used in preparing the appraisal of
sustainability of arrangements for managing waste from new nuclear
power stations. Information on waste quantities is presented
chronologically, with the most recent estimates given last. Unless
otherwise noted, the appraisals are based on the most recent estimates of
waste quantities, although reference may be made to documents that
were based on the estimates current at the time of their preparation.

2006 estimate of waste volume arisings from 10 GW of new nuclear
installed capacity

A.2. The following data was presented by the Sustainable Development
Commission®, from original work completed by CORWM?.

Reactor type | Number | Packaged volume (m®)
Fuel in SKB ILW LLW
canisters
AP 1000 10 31,900 9,000 80,000
UK-EPR 7 21,000 13,000 100,000

2006 estimates of waste volume increases from 10 x AP1000 reactors

A.3. These data were originally presented by the Sustainable Development
Commission®

Reactor type Number | Packaged volume (m3)
Spent fuel ILW LLW
Baseline - 8,150 353,000 2.48 million +
37,200 (non
LLWR)
AP 1000 10 31,900 9,000 80,000
% increase - 390 2.5 3

1 The Role of Nuclear Power in a Low Carbon Economy, Paper 5: Waste and Decommissioning, An
evidence based report by the Sustainable Development Commission with Contributions from Nirex, AMEC
and NNC (March 2006) page 50 - 54

2 Davies, W. Inventory Summary Information, CORWM Document No 1531, Version Final (2006).

3 The Role of Nuclear Power in a Low Carbon Economy, Paper 5: Waste and Decommissioning, An
evidence based report by the Sustainable Development Commission with Contributions from Nirex, AMEC
and NNC (March 2006) page 50 - 54
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A.4. Waste volume increases from 10 x AP 1000 reactors using revised data
presented by the Sustainable Development Commission®.

Reactor type Number | Packaged volume (m®)

Spent fuel ILW LLW
Baseline - 11,200 364,000 n/a
AP 1000 10 31,900 9,000 -
% increase - 285 25 -

2007 Radioactive Waste and Materials Inventory

A.5. The following information was presented in the Government’s Managing
Radioactive Waste Safely White Paper®

Materials Packaged Volume Radioactivity

Cubic Meters | % Terabequerels | %
HLW 1,400 0.3 36,000,000 41.3
ILW 364,00 76.3 2,200,000 2.5
LLW (not for LLWR) | 17,000 3.6 <100 0.0
Spent nuclear fuel 11,200 2.3 45,000,000 51.6
Plutonium 3,300 0.7 4,000,000 4.6
Uranium 80,000 16.8 3,000 0.0
Total 476,900 100 87,200,000 100

2009 estimates of Spent Fuel volumes

A.6. The Consultation on the Future of Nuclear Power contained some figures
on the impact of a new build programme on the “footprint” of geological
disposal facilities. In relation to spent fuel, it was estimated that a new
build programme equivalent to 10 AP-1000s would increase the footprint
of a (;Iedicated HLW/spent fuel® geological disposal facility by around
90%".

A.7. More recent work by NDA means it is now possible to update this
estimate. The NDA has, as part of their disposability assessments under
the Generic Design Assessment (GDA) process® which reported its

4 The Role of Nuclear Power in a Low Carbon Economy, Paper 5: Waste and Decommissioning, An
evidence based report by the Sustainable Development Commission with Contributions from Nirex, AMEC
and NNC (March 2006) page 50 - 54

5Managing Radioactive Waste Safely: a Framework for Implementing Geological Disposal
http://mrws.decc.gov.uk/ Page 20

6 In addition to spent fuel, the legacy inventory also includes a substantial amount of High Level Waste
(HLW), which is the result of the reprocessing of spent fuel. HLW will also need to be disposed of in a GDF.
7 The Future of Nuclear Power: Consultation document 2007, page 135.
http://www.berr.gov.uk/files/file39197.pdf

8 Through the GDA process the nuclear regulators are assessing the safety, security and environmental
impact of power station designs, including the quantities and types of waste that are likely to arise, their
suitability for storage, transport and their disposability. More information about GDA is available at the
HSE’s new nuclear power stations website http://www.hse.gov.uk/newreactors/index.htm
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findings to the “Requesting Parties™, produced estimates for the lifetime

spent fuel arisings for the new nuclear power station designs being
assessed in the GDA process'®. NDA has considered the potential impact
on the size of a GDF of the disposal of spent fuel from a single new
nuclear reactor and from a 10GW new nuclear programme. 10 GW
equates to 9 AP-1000 reactors or 6 EPR reactors.

A.8. The NDA has estimated that an AP-1000 operating for 60 years would
give rise to an estimated 640 disposal canisters*', requiring an area of
approximately 0.11 km? for the associated disposal tunnels. A fleet of nine
such reactors would require an area of approximately 1 km?, excluding
associated service facilities. This represents approximately 6% of the area
required for legacy HLW and spent fuel per reactor, and approximately
55% for the illustrative fleet of nine AP-1000 reactors.

A.9. The NDA has estimated that an EPR operating for 60 years would give
rise to an estimated 900 disposal canisters, requiring an area of
approximately 0.15 km? for the associated disposal tunnels. A fleet of six
such reactors would require an area of approximately 0.9 km?, excluding
associated service facilities. This represents approximately 8% of the area
required for legacy HLW and spent fuel per reactor, and approximately
50% for the illustrative fleet of six EPR reactors.

2009 estimate for ILW volumes

A.10. The 2007 consultation on the Future of Nuclear Power contained
estimates by Nirex that a new build programme equivalent to 10 AP-1000s
would increase the quantity of ILW by around 3%*°.

A.11. More recent work by NDA means it is now possible to update this estimate
The NDA has, as part of their disposability assessments under the GDA
process produced estimates for the lifetime ILW arisings for the new
nuclear power station designs being assessed in the GDA process.

9 The term “requesting party” is used in relation to the GDA process to identify the organisation requesting
acceptance for a design through GDA. This request will normally originate from a reactor vendor, however
this may also be done as a vendor/operator partnership. Consequently, the term “requesting party' is used
to identify the organisation seeking the design acceptance and to distinguish it from a nuclear site licence
applicant

10 Summary Disposability Assessment for the AP-1000. http://www.nda.gov.uk/documents/upload/TN-
17548-Generic-Design-Assessment-Summary-of-DA-for-Wastes-and-SE-arising-from-Operation-of-APPWR-
October-2009.pdf. Summary Disposability Assessment for the EPR.
http://www.nda.gov.uk/documents/upload/TN-17548-Generic-Design-Assessment-Summary-of-
Disposability-Assessment-for-Wastes-and-Spent-Fuel-arising-from-Operation-of-the-EPWR. pdf

11 The reference design currently being used by NDA RWMD for the purposes of estimating the costs of a
geological disposal facility envisages spent fuel being encapsulated in copper canisters prior to disposal.
The capacity of a copper canister is four PWR spent fuel assemblies. See page 71 of the MRWS White
Paper for more on this.

12 The Future of Nuclear Power page 135.
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A.12.

A.13.

A.l14.

A.15.

The volume of packaged ILW (both operational and decommissioning)
produced by an EPR operating for 60 years is estimated to be in the range
2097-3651m* dependent upon the packaging system used™®. For an AP-
1000 operating for 60 years, the volume of packaged ILW produced is
estimated™ to be 3450m?

NDA has considered the potential impact on the size of a GDF of the
disposal of ILW from a single new nuclear reactor and from a 10GW new
nuclear programme. 10 GW equates to 9 AP-1000 reactors or 6 EPR
reactors. The volume of ILW for disposal is subject to some variation
depending on assumptions regarding packaging and conditioning
technologies that might be adopted by future operators, but NDA has
concluded that in all cases the necessary increase in the GDF “footprint
area” is small.

For the AP-1000 the necessary increase in the GDF “footprint area”
corresponds to approximately 65m of disposal vault length per reactor.
This represents approximately 1% of the area required for the legacy ILW,
per reactor, and less than 10% for the illustrative fleet of 9 AP-1000
reactors.

The findings are similar for the EPR, where NDA has calculated that each
EPR would require an additional 60m of disposal vault length,
representing approximately 1% of the area required for the legacy ILW,
per reactor, and less than 10% for the illustrative fleet of six EPR reactors.

13 Disposability Report for the EPR Tables B3-B6
14 Disposability Report for the AP-1000 Table B1
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Section 2: Policy and Planning Review

Radioactive Waste — International

EU (1957) European Atomic Energy Community (EURATOM treaty) subsequently supported by Council Directive
96/29/EURATOM (laying down basic safety standards for the protection of health of workers and the general
public against the dangers arising from ionising radiation

This treaty was drafted to address issues relating to nuclear power. Article 37 of the treaty specifically requires the
submission of general information to the European Commission on plans to manage the disposal of radioactive wastes
so that an opinion on the effect of those plans on other member states can be given.

The directive defines dose limits for workers; 100mSyv in a consecutive 5 year period and a maximum effective dose of
50mSyv in any single year. Member states may decide an annual limit.

The directive establishes an effective dose limit for members of the public; 1ImSv (annual).

Commission Recommendation of 6 December 1999 on the application of Article 37 of the Euratom Treaty,
1999/829/Euratom

This recommendation was drafted to provide additional detail on the application of Article 37.

The document recommends that the disposal of radioactive waste within the meaning of Article 37 of the treaty should
cover planned disposal and accidental releases within identified operations including the operation of nuclear reactors, the
processing and storage of radioactive wastes, the emplacement above or under the ground of radioactive wastes without
the intention of retrieval.

Annexes 1-3 provide an overview of the general data required in an Article 37 submission for various operations. Annex 4
provides a standard form for modifications to an existing plan for the disposal of radioactive waste.
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Council Directive 2006/117/Euratom of 20 November 2006 on the Supervision and Control of Shipments of
Radioactive Waste and Spent Fuel

This Directive applies to the shipment of radioactive waste between member states and into and out of the European
Community. The holder of the radioactive waste must submit an application for an authorisation to the competent
authorities of the country of origin (the EA for the UK). These competent authorities then send the application for
approval to the competent authorities of the country of destination and any transit countries.

This Directive has been implemented in the UK by the The Transfrontier Shipment of Radioactive Waste and Spent
Nuclear Fuel Regulations 2008.

OSPAR Commission: Protecting and Conserving the North East Atlantic and its resources

The OSPAR Convention is the current legal instrument guiding international cooperation on the protection of the marine
environment of the North-East Atlantic. Work under the Convention is managed by the OSPAR Commission, made up of
representatives of the Governments of 15 Contracting Parties and the European Commission, representing the
European Community.

OSPAR’s mission is to conserve marine ecosystems and safeguard human health in the North-East Atlantic by
preventing and eliminating pollution; by protecting the marine environment from the adverse effects of human activities;
and by contributing to the sustainable use of the seas.

Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management,
1997

The objectives of the convention are to achieve and maintain a high level of safety worldwide in spent fuel and
radioactive waste management through enhancement of national measures and international co-operation. To ensure
that during all stages of the spent fuel and radioactive waste management there are effective defences against potential
hazards to prevent accidents and where applicable mitigate the consequences of such accidents. The convention came
into force in June 2001.
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Convention on Nuclear Safety 1994

The objective of the Convention is to achieve and maintain a high level of nuclear safety worldwide, to establish and
maintain effective defences in nuclear installations against potential radiological hazards, and to prevent accidents with
radiological consequences.

Council Directive 2008/790-final/Euratom on Nuclear Safety

In July 2009 the EU adopted a new Directive on Nuclear Safety. The aim of the Directive is to ensure continuous
improvement in the management of the health and safety risks associated with the management of civil nuclear facilities.
UK Government are currently undertaking a scoping exercise to ensure that the relevant domestic legislation and
organisational infrastructure is in place to enable full implementation of the Directive by 2011 — the initial scoping
exercise has identified that most, if not all, the requirements of the Directive are already being met in the UK.

Radioactive Waste — National

Review of Radioactive Waste Management Policy, Final Conclusions, Cm 2919, 1995
This White Paper sets out the Governments conclusions of their review of radioactive waste management policy at that
time in 1995.

Note: Some parts of the policy reviewed in 1995 have changed, for example: In 2007 the Government published their
Policy for Long-Term Management of Solid Low Level Radioactive Waste in the United Kingdom; and in 2008 the
Managing Radioactive Waste Safely White Paper was published, setting out the Government’s policy for the
management of higher activity radioactive wastes.

The Radioactive Substances (Basic Safety Standards) (England and Wales) Direction 2000

Sets out dose limits for exposures to members of the public from ionizing radiation ensuring that they are kept
ALARP and states maximum doses to individuals which may result from a defined source, for use at the
planning stage in radiation protection.

These limits are:
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(a) 0.3 millisieverts per year from any source from which radioactive discharges are first made on or after 13th
May 2000; or
(b) 0.5 millisieverts per year from the discharges from any single site.

The lonising Radiation Regulations 1999 (IRR99)

IRR99 requires employers to keep exposure to ionising radiations as low as reasonably practicable. Exposures must not
exceed specified dose limits. Restriction of exposure should be achieved first by means of engineering control and
design features. Where this is not reasonably practicable employers should introduce safe systems of work and only rely
on the provision of personal protective equipment as a last resort.

Policy for Long-Term Management of Solid Low Level Radioactive Waste in the United Kingdom

In March 2007 the UK Government published a new Policy for the Long Term Management of Solid Radioactive Low
Level Waste introducing a more flexible and fit-for-purpose framework for LLW management centred on the application
of the waste management hierarchy.

The purpose of the Government LLW Policy statement was to provide a high-level framework setting out principles for
the long term management of LLW in the UK. The manner in which the policy will be taken forward is via UK-wide
strategies and site-based initiatives. The policy requires that NDA develop a UK-wide strategy for LLW generated by the
nuclear-industry.

W&NM/PP/004, NDA Waste and Nuclear Materials Department Position Paper, Introduction to Low Level Waste
Issues, Issue 1, 14/03/09

Paper provides an overview of the issues associated with the management of Low Level Waste, sets out the definition of
low level waste and outlines NDA role in the development of low level waste strategy.
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NDA Low Level Waste: Draft Nuclear Industry LLW Strategy, 2009

This document is the first UK strategy for solid radioactive LLW arising from the nuclear industry. The document has
been developed in conjunction with LLWR Ltd. (Site Licence Company for the Low Level Waste Repository at Drigg,
Cumbria). A key driver for the strategy is the requirement to preserve capacity at the only national engineered LLW
waste disposal facility; Low Level Waste Repository at Drigg, Cumbria.

Nuclear Installations Act 1965 (as amended)

Whist the Nuclear Installation Act 1965 provides the framework for the management of radioactive matter, it is the
Nuclear Site Licence Conditions (SLC) that stipulate both the general and specific requirements for the management of
radioactive waste. The following SLC apply specifically to radioactive waste:

e Licence Condition 32 — Accumulation of Radioactive Waste
e Licence Condition 33 — Disposal of Radioactive Waste
e Licence Condition 34 — Leakage and escape of radioactive material and radioactive waste

Radioactive Substances Act 1993%

The Radioactive Substances Act 1993 defines radioactive waste as waste, which consists wholly, or partly of:

e A substance or article which, if it were not waste, would be radioactive material, or,
e A substance or article which has been contaminated in the course of the production, keeping or use of radioactive
material, or by contact with or proximity with radioactive material

The Radioactive Substances Act 1993 is the principle environmental legislation regulating the accumulation and disposal
of radioactive waste. Sites that accumulate and dispose of radioactive waste require an authorisation from the
Environment Agency. The authorisation also stipulates the waste disposal route.

15 Environmental Permitting Programme (EPPII) will incorporate the second stages of permitting

10
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The Carriage of Dangerous Goods and the Use of Transportable Pressure Equipment Regulations 2009 (CDGO09)
(S11348)

The Carriage of Dangerous Goods and the Use of Transportable Pressure Equipment Regulations 2009 (SI 1348) details
the requirements for the transport of dangerous goods by road and rail. The CDG2009 implement the application of the
ADR™® and RID' in the UK. This regulation references directly out to the ADR and RID for the specific regulations that
are applicable to dangerous goods transport for road and rail.

The Justification of Practices Involving lonising Radiation Regulations 2004 (S1 1769)

These Regulations transpose into national legislation the requirements of Council Directive 96/29/Euratom that Member
States ensure that all new classes or types of practice resulting in exposure to ionising radiation are justified in advance
of being first adopted or first approved by their economic, social or other benefits in relation to the health detriment they
may cause.

The Radioactive Material (Road Transport) Act 2002

These regulations regulate all road transport of radioactive material and are based on the International Atomic Energy
Agency’s (IAEA) Regulations for the Safe Transport of Radioactive Materials 1996 Safety Guide TS-G-1.1 (ST-2).

The Radiation (Emergency Preparedness and Public Information) Regulations 2001

This provides protection to members of the public from emergencies that might arise from work with ionising radiations. A
radiation emergency is defined as an accident or event in which a member of the public receives an effective dose
greater than 5 mSv within a period of 1 year.

The Planning and Compulsory Purchase Act 2004

The Planning and Compulsory Purchase Act 2004 introduced changes to the planning system; in particular development
plans and radically changes the processes by which they are produced.

'® Council Directive 2006/89/EC amends Council Directive 94/55/EC that incorporates the international agreements based on the UN Transport of Dangerous
Goods Model Regulations for carriage of goods by road (known as ADR).

7 Council Directive 2006/90/EC amends Council Directive 94/49/EC that incorporates the international agreements based on the UN Transport of Dangerous
Goods Model Regulations for carriage of goods by rail (known as RID).

11



Appraisal of Sustainability Annex K — Appraisal of Radioactive and Hazardous waste:
Section 2:Policy and Planning Review

Previously a Minerals and Waste Planning Authority had the statutory duty to produce minerals and waste local plans.
The Act introduced the requirement of Local Development Frameworks (LDFs) and as a result Minerals and Waste
Development Framework (MWDF) was required.

The MWDF of Local Development Documents (LDDs), which includes Development Plan Documents (DPDs) form part
of the statutory development plan and Supplementary Planning Documents (SPDs) which expand policies set out in a
DPD or provide additional detail. The MWDF will also include a Statement of Community Involvement (SCI), the Minerals
and Waste Development Scheme (MWDS) and the Annual Monitoring Report.

The Minerals and Waste Development Scheme (MWDYS) is the first step towards the production of the Minerals and
Waste Development Framework. The MWDS identifies the individual documents that will collectively make up the MWDF
and the timetable for producing them. Government specify that the timetable must be clear and realistic and give priority
to producing the documents that will actually contain the planning policies, rather than those containing supplementary
information.

The purpose of the MWDS is to set out a clear programme for the production of LDDs over the next three years.

DECC (2009), UK Strategy for Radioactive Discharges 2001 - 2020

The 2009 Strategy establishes a framework for discharges from UK installations over the next 20 years and provides the
basis for the review of future discharge authorisations and planning by nuclear operators. The aims of the strategy are:

e Progressive and substantial reduction of radioactive discharges and discharge limits, to achieve the strategy targets

e Progressive reduction of human exposure to ionising radiation arising from radioactive discharges, such that a
representative member of a critical group will be exposed to an estimated mean dose no greater than 0.02 mSv per
year from liquid radioactive discharges to the marine environmental made from 2020 onwards.

e Progressive reduction of total activity of radionuclides in the marine environment resulting from radioactive
discharges, such that by 2020 they add close to zero to historic levels.

The Strategy, which is an update of the 2002 Strategy, implements the agreements reached at a the 2002 Ministerial
meeting (and subsequent meeting of the OSPAR commission) and provides the UK contribution to achieving the aims of

12
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| the OSPAR Strategy as it relates to the discharge of radioactive substances in to the North East Atlantic

Radioactive Waste — Regional

Cumbria Waste And Minerals, Core Strategy, March 2008

The strategy accounts for the nuclear facilities located in West Cumbria; specifically the Low Level Waste Repository
near Drigg and Sellafield. Chapter 8 of the document addresses radioactive wastes and recognises that the strategy
document has been prepared during a period when national policy for long term management of radioactive waste is
evolving. The strategy notes that the acceptance of a national role for the repository is on the basis of the NDA'’s and the
site operator’s initiatives to reduce the proportions of the waste consigned to storage. This strategy promotes the
application of the waste management hierarchy to consigning sites and the repository itself.

Hazardous Waste

Council Directive (91/689/EEC) of 12 December 1991 on Hazardous Waste
Sets out requirements for the controlled management of hazardous (special) waste. The Regulations set out procedures
to be followed when disposing of, carrying and receiving hazardous waste.

Hazardous Waste (England and Wales) Regulations 2005 Sl 894
Details requirements for controlling and tracking the movement of hazardous waste and bans mixing different types of
hazardous waste.

Hazardous Waste (England and Wales) (Amendment) Regulations 2009 S| 507
Amends 2005/894 by increasing the maximum limit of hazardous waste that can be produced in any year without
registering with the regulator from 200kg to 500kg. Also explains parts of the 2005 regulations that were not clear.

List of Wastes (England) Regulations 2005 S| 895
Provides the European Waste Catalogue list of codes used to classify wastes.
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List of Wastes (England) (Amendment) Regulations 2005 Sl 1673

Amends 2005/895 to correct minor errors.

Environmental Permitting (England and Wales) Regulations 2007 S| 3538

Introduces a new system for environmental permits for industrial activities and waste operations, including landfill and
waste incineration and sets out the powers, functions and duties of the regulator.

14
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Section 3 Appraisal Matrices: Spent Fuel

Notes on Appraisal approach
1. The discussion of potential effects and mitigation possibilities includes: the effects of waste management at nuclear power station sites;
transport offsite; and effects at the site for final disposal of the waste where applicable.
2. The summary of potential effects for each topic includes the effects of waste management at nuclear power station sites and transport offsite
only.
3. The summary of potential effects is carried to the summary tables for each waste type that are presented in Section 6 of the Main AoS.
4. Itis assumed that no Spent Fuel is transported from site until after the end of the Operational phase.

Key to appraisal of Strategic Effects: Abbreviations:

Significance Category of effect Timescale

Sl Major Significant Development actively encouraged as it would resolve an existing sustainability C | Construction stage
problem. Effect considered to be of national/ international significance.
+ | Minor Significant No Sustainability constraints and development acceptable. Effect considered to O | Operation stage

be of national/ international significance.
No significance Neutral effect D | Decommissioning stage

Minor Significant Potential sustainability issues; mitigation and / or negotiation possible. Effect
considered to be of national/ international significance. Likelihood

-- | Major Significant Development problematical because of known sustainability issues; mitigation H | High Likelihood
or negotiation difficult and/ or expensive. Effect considered to be of national/
international significance.

? | Uncertainty Where the significance of an effect is particularly uncertain, for example M | Medium Likelihood
because insufficient information is available at the plan stage to fully appraise
the effects of the development or the potential for successful mitigation, the
significance category is qualified by the addition of ‘?".

L Low Likelihood

15
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A0S Objective:
To avoid adverse impacts on air quality
Guide questions:

Will it result in the release of radionuclides that may adversely affect human health or biodiversity?
Will it contribute to an increase in the number or expansion of Air Quality Management Areas (AQMAS)?

Potential Receptors:

e Local populations (at the power station site and at a Geological Disposal Facility (GDF))
¢ Regional and National Populations (transport)
e Sensitive habitats identified in site specific reports (at the power station site and at a GDF)

Potential Effects and Mitigation Possibilities:

International / National / Transboundary

1. UK regulation permits the shipment of spent fuel overseas, provided that shipments are in accordance with an authorisation
approved by the competent authorities concerned. It is anticipated that spent fuel from new nuclear power stations will be
subject to interim storage at the reactor site and subsequent disposal at a UK located GDF and will not be exported
internationally.

16



Appraisal of Sustainability Annex K — Appraisal of Radioactive and Hazardous waste:
Section 3 - Appraisal Matrices: Spent Fuel

All relevant Euratom Treaty'® requirements are transposed into UK law. Article 37*° of this treaty requires each member state to
provide the Commission with information relating to any plan for the disposal of radioactive waste to enable each member state
to determine if this will result in radioactive contamination of their environment (water, soil or airspace). The development of new
nuclear power station sites, interim storage facilities and a GDF will require an Article 37 submission.

Regional/ Local

1.

The potential for direct impacts on air quality associated with spent fuel is related to radioactive emissions (waste gases, mists
and particles). The potential for indirect impacts are associated with ancillary processes such as emissions from the transport of
wastes. Spent fuel is initially extremely radioactive and highly toxic and emits considerable heat from the radioactive decay of
short-lived radionuclides?®.

The UK has an established regulatory regime supported by independent regulatory bodies; the Nuclear Installations
Inspectorate (NII) and Environment Agency (EA). All facilities, including interim storage arrangements at reactor sites (whether
dry or wet) and at a GDF itself will be subject to comprehensive regulation by the NIl and impacts on air quality subject to
appropriate preventative and mitigation measures. A GDF concept will be designed to ensure that discharges will be subject to
authorisation by the EA and fall within constraints and limits:

The Managing Radioactive Waste Safely (MRWS) White Paper stated that “The facility will be designed so that natural and
man-made barriers work together to minimise the escape of radioactivity. It is inevitable that some radioactivity from the facility
will eventually reach the surface. But the disposal facility will be designed to ensure that risks arising from such release would
be insignificant compared to the levels of radioactivity all around us in the environment from natural background sources. The
natural process of radioactive decay over time will assist this aim.”?*

18 European Union European Atomic Energy Community (EURATOM treaty), (1957).

19 |f an EU Member State alters the way in which it plans to dispose of radioactive waste, seeks to reduce restrictions on discharges, or has a new facility which may increase
emissions it must make a submission to the Commission seeking an opinion on the proposals.

% Baldwin, B., Chapman, N. and Neall, F. Report for the UK Nuclear Decommissioning Authority, Geological Disposal options for High-Level Waste and Spent Fuel, Version:
Final (January 2008).

L MRWS White Paper page 27 http:/mrws.decc.gov.uk/
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There is the potential for minor negative effects on air quality but ALARP* will apply.

Radioactive emissions from operational sites are authorised by the Environment Agency (EA) under the Radioactive
Substances Act 1993 (RSA 93). Emissions are required to be ALARA? and monitored and managed in accordance with
documented arrangements approved by the EA. An Article 37 submission, a requirement of the Euratom Treaty, which seek to
understand the impact of radioactive emissions on EU member states, will be required for both a GDF and for new nuclear
power station sites, in which interim storage facilities will be part of a wider submission.

A RSA authorisation requires the site operator to apply Best Practical Environmental Optional (BPEO), Best Practicable Means
(BPM) or Best Available Technique (BAT) to minimise waste arisings®*. Implementation of these techniques to new nuclear
power stations will seek to minimise spent fuel volumes and secondary waste arisings, including emissions to air. The reactor
designers indicate that these modern designs generate less spent fuel than previous designs®. It is expected that operators of
new nuclear power stations will be responsible for establishing their own interim storage arrangements. British Energy®® has
recently completed a BPEO on interim storage for spent fuel and is seeking to complete a BPM study during 2009. The BPEO

2 As Low as Reasonably Practicable (ALARP). To satisfy this principle, measures necessary to reduce risk must be taken until the cost of these measures whether in money,
time or trouble, is disproportionate to the reduction of risk.
% As Low As Reasonably Achievable (ALARA). The ALARA principle is contained in the Euratom Basic Safety Standards Directive 96.29, which is transposed into UK Law.
Essentially, it means that all reasonable steps should be taken to protect people. In making judgement, factors such as the costs involved in taking protection measures are
weighted against benefits obtained, including the reduction in risks to people.
%The BPEO procedure establishes, for a given set of objectives, the option that provides the most benefits or least damage to the environment as a whole, at acceptable cost,
in the long term well as in the short term. BPM is the term used by the environment agencies in authorisations issued under RSA 1993. It requires operators to take reasonably
practicable measures in the design and operational management of their facilities to minimise discharges and disposal of radioactive waste so as to achieve a high standard of
ESrotection for the public and the environment. The EA is proposing to adopt Best Available Technique (BAT) to replace BPEO / BPM.

Health & Safety Executive, Reactor Designs, www.hse.gov.uk/reactors/reactordesigns.htm, accessed 16/03/2009
% British Energy, Managing spent fuel at Sizewell B, Finding the Right Interim Storage beyond 2005, http://www.british-energy.com/documents/Spent Fuel brochure.pdf,
accessed 28/04/09 (2005).
2" MRWS White Paper page 24
2 MRWS White Paper page 27
2 Health & Safety Executive, Reactor Designs, www.hse.gov.uk/reactors/reactordesigns.htm, accessed 16/03/2009 (2009).
%0 Council Directive 2006/89/EC amends Council Directive 94/55/EC that incorporates the international agreements based on the UN Transport of Dangerous Goods Model
Regulations for carriage of goods by road (known as ADR).
31 Council Directive 2006/90/EC amends Council Directive 96/49/EC that incorporates the international agreements based on the UN Transport of Dangerous Goods Model
Regulations for carriage of goods by rail (known as RID).
2 The EAis proposing to replace BPEO / BPM with Best Available Technique (BAT)
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considers four options for managing spent fuel, which are: reprocessing, a new wet store fuel pond, a dry store in casks and a
dry store in vaults. Whilst each option may be considered at new nuclear power station sites and have a different impact on air
guality this will be determined by assessment of each option by the developer. Preferred options will be required to meet the
prevailing regulatory framework.

Spent fuel will not be present during construction; hence no effect on air quality is expected.

The MRWS White Paper?’ describes a number of engineered barriers to prevent radioactive emissions to the outside
environment during interim storage of waste packages. Such barriers would include the waste form itself as the primary barrier,
the waste container as the secondary barrier, control of the store environment is the tertiary barrier and the store structure itself
is the final layer of protection. Together these barriers would minimise the impact on air quality.

Heat generated in interim storage facilities established on new nuclear power station sites for spent fuel will be dissipated into
the atmosphere. Ventilation may be mechanical but is typically passive. The potential impact of such heat emissions on local air
guality is considered negligible.

There will be transport emissions associated with the movement of spent fuel to a GDF. The potential impact of such emissions
are expected to be minor when considered in terms of national transport emissions and could be partially mitigated by the
adoption of rail for the movement of spent fuel. The development of a GDF and a new nuclear power station site’s interim
storage facility would be expected to consider the transportation options. Air pollution can be minimised and controlled through
working in accordance with good site environmental practices and management through the use of Construction Environmental
Management Plans.

The design of a GDF will need to consider the properties of the spent fuel from the new nuclear stations, and the volume of
spent fuel from new nuclear power stations could significantly affect the size of the facility. In order to accommodate spent fuel
from new nuclear power stations, a GDF will be larger than a facility designed solely for legacy wastes. The impact of a GDF on
air quality is more appropriately considered within a specific impact assessment once the location and design of such a facility is
finalised. Emissions to air from spent fuel disposal at an operational GDF have the potential for negative effects on local air
qguality. A GDF will be an “engineered underground containment facility” and will be designed to minimise the risks from
radioactivity?®.
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10. Spent fuel from a new nuclear power station may contain higher concentrations of readily releasable radionuclides from the
volatile fission products and this should be taken into account in developing a GDF. Studies completed in support of the EPR-
type?® reactor have indicated that there is suitable shielding available to enable safe handling of spent fuel and confirm that
there is existing engineered barrier technology available to ensure safe disposal of waste including readily releasable
radionuclides in spent fuel.

11. The carriage of radioactive materials, including spent fuel is governed by International agreements and implemented through
UK regulations. The applicable UK legislation is the Carriage of Dangerous Goods and Use of Transportable Pressure
Equipment Regulations 2009 that replaced the earlier 2007 version. The UK regulations transpose Commission Directives
2006/89/EC*® and 2006/90/EC>! into UK law. It is assumed that spent fuel will be transported to a GDF in a shielded transport
flask designed to minimise external dose and provide containment of radioactivity compliant with regulatory requirements.

There is potential for the decommissioning of interim storage facilities for spent fuel to have negative effects on air quality.
Demolition of structures including ponds has the potential to generate contaminated dusts etc. New facilities design will consider
decommissioning to ensure waste arisings are minimised. BPEO/BPM or BAT*? studies supporting decommissioning activities will
ensure waste arisings including emissions to air are minimised.

Timescale cC | O D
Summary of Potential Effects: Significance 2 2
Likelihood H H H
Potential Effects Potential Mitigation and Monitoring

o Potential for minor negative effects on local air quality associated with | e New nuclear power station site specific

construction and decommissioning of interim storage facilities for spent fuel, impact assessments

associated with non-radioactive emissions from construction plant and vehicles. | ¢ Engineered barriers in interim storage
e Transport associated with the movement of spent fuel to disposal facilities has facilities

the potential for minor negative effects on air quality. e Statutory monitoring associated with
o Radioactive emissions associated with operational interim storage facilities will authorisations established at operational
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have a negligible effect and will be managed by engineered containment and
compliance with regulations.

facilities
Annual pollution inventory at new nuclear
power station sites

Use of rail transport to minimise
emissions
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A0S Objective:

to avoid adverse impacts on the integrity of wildlife sites of international and national importance
to avoid adverse impacts on valuable ecological networks and ecosystem functionality
to avoid adverse impacts on Priority Habitats and Species including European Protected Species

Guide questions:

Will it result in the loss of habitats of international/national importance?

Will it affect other statutory or non-statutory wildlife sites?

Will it result in harm to internationally or nationally important or protected species?

Will it adversely affect the achievement of favourable conservation status for internationally and nationally important wildlife sites?
Will it affect the structure and function/ecosystem processes that are essential to restoring, securing and/or maintaining favourable
condition of a feature or a site?

Will the proposal enable the BAP targets for maintenance, restoration and expansion to be met?

Will the proposal result in changes to coastal evolution that is otherwise needed to sustain coastal habitats?

Will it result in the release of harmful substances for example oil, fuel and other pollution into water bodies which could affect aquatic
ecosystems?

Will it result in the accidental migration of radionuclides which could harm aquatic or terrestrial ecosystems?

Will it result in changes to stream hydrology and morphology that could affect aquatic or terrestrial ecosystems?

Will it result in thermal discharges that could adversely affect aquatic ecosystems?

Will it result in soil contamination that could damage aquatic or terrestrial ecosystems?

Potential Receptors:

e Local, Regional, European and International environment
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Potential Effects and Mitigation Possibilities:

International/ National/ Transboundary

1. The European Directive (92/43/EEC) on the Conservation of Natural Habitats and Wild Flora and Fauna (the Habitats Directive)
protects habitats and species of European nature conservation importance by establishing a network of internationally important
sites designated for their ecological status. These are referred to as Natura 2000 sites or European Sites, and comprise of
Special Protection Areas® (SPAs), Special Areas of Conservation (SACs), candidate Special Areas of Conservation (cSAC) and
European Offshore Marine Sites (EOMS) designated under the EC Habitats Directive. Potential SPAs (pSPAs) and Ramsar sites
are included in the assessment in line with Government policy. The draft Nuclear NPS has been assessed in accordance with the
European Habitats Directive. The findings have been incorporated into the AoS Report and the details of the Habitats
Regulations Assessment (HRA) are reported separately.

2. Work is ongoing within the EU on methodologies to assess the impact of ionising radiation on biota. They include:

. ERICA* (Environmental Risk from lonising Contaminants: Assessment and Management) will provide an integrated
approach to scientific, managerial and societal issues concerned with the environmental effects of contaminants emitting

ionising radiation, with emphasis

on biota and ecosystems.

. FASSET**(Framework for assessment of environmental impact of ionising radiation in major European ecosystems)
includes: source characterisation; description of seven major European ecosystems; selection of a number of reference

organisms on the basis of p

rior ecosystem and exposure analysis; environmental transfer analysis; dosimetric

considerations and effects analysis;

33 Classified under the EC Birds Directive 1979.
34 http:/lwww.ceh.ac.uk/protect/ERICAdeliverables.html

%5 http://lwww.ceh.ac.uk/protect/FASSETdeliverables.html
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. PROTECT?® (Protection of the Environment from lonising Radiation in a Regulatory Context) will evaluate the practicability
and relative merits of different approaches to protection of the environment from ionising radiation and compare these with
methods used for non-radioactive contaminants.

By understanding the full environmental impacts of ionising radiation on the environment an improved impact assessment can be
developed. It is expected that these methodologies will be used to give a more accurate estimate of the impact of new build
power stations than previously possible for existing nuclear facilities.

3. Article 37 of the Euratom Treaty*’ requires each member state to provide, for any plans for disposal of radioactive waste, details
of the potential for radioactive contamination of water, soil or air space of another member state. Article 13 of the Basic Safety
Standards Directive®® issued under Euratom limits the effects of such contamination by imposing a limit on public dose of 1mSv.
These measures will also tend to limit radiation doses to flora and fauna (except in areas of extremely low human population
density).

4. Storage and disposal of spent fuel is assumed to be in the UK; therefore no direct effects on habitats outside the UK are
anticipated. As previously mentioned, the draft Nuclear NPS has been assessed in accordance with the European Habitats
Directive. The findings have been incorporated into the AoS Report and the details of the Habitats Regulations Assessment
(HRA) are reported separately.

Regional/ Local

1. Radioactive discharges resulting from interim storage of spent fuel on the site of a new nuclear power station, and geological
disposal of spent fuel in a GDF, will be controlled by authorisations issued by the EA under the Radioactive Substances Act
1993. This ensures that doses from all sources to members of the public are less than 1mSv per annum; this will also tend to
limit radiation doses to flora and fauna (except in areas of extremely low human population density). As the annual public doses

% http://www.ceh.ac.uk/protect/EPICdeliverables.html

%" European Union European Atomic Energy Community (EURATOM treaty), (1957).

* European Commission Council Directive 96/29/Euratom of 13 May 1996 Laying down basis safety standards for the protection of the health of workers and the general public against the dangers
arising from ionizing radiation, OJ L 159, 29, (1996).
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6.

received from the existing water cooled power station at Sizewell B, where spent fuel is currently in interim storage, are
<0.005mSv*® it is unlikely that there will be any measurable effects on biodiversity as a result of radioactive discharges from
new build Pressurised Water Reactors.

The interim storage of spent fuel at new nuclear power station sites will require the construction of an appropriate engineered
facility to minimise discharges to the environment. The risk of harm from radioactivity will be ALARP.

Spent fuel will be disposed of at a GDF. Plans and programmes are in place to develop such a facility for legacy wastes. Waste
from new nuclear power stations, whilst important, is a component of the overall development. Negative impact on local
ecosystems will be controlled under relevant legislation including the Conservation (Natural Habitats, &c.) Regulations 1994.
Spent fuel arising from new nuclear power stations would be expected to significantly increase the quantity of candidate waste
for a GDF (depending on the number of new nuclear power stations constructed and operated). A GDF’s above ground facilities
might need to be larger, or in operation for a longer period, and the potential impact on habitats may increase. Local impact
assessments in support of site selection and design will seek to prevent and mitigate any such identified effects.

The disposal of spent fuel at a GDF will require the construction of an appropriate engineered facility to minimise discharges to
the environment. The risk of harm from radioactivity will be ALARP. The Government has noted that they expect that any
eventual radioactivity reaching the surface of a GDF would be insignificant compared to background levels*.

There is the potential for long-term positive effects on biodiversity at sites where spent fuel is stored and disposed of, as
security and safety controls will reduce human access to the sites and therefore disturbance. This has been evident on existing
Nuclear Licensed Sites in the UK*,

Nirex*? has previously identified the activities causing impact throughout the lifecycle of the GDF. This preliminary assessment

% Centre for Environment, Fisheries and Aquaculture Science (CEFAS), Radioactivity in Food and the Environment, 2007, RIFE-13, (2008).

“° MRWS White Paper page 27

“1 Environment Agency (EA)The Environment Agency’s Assessment of BNFL’s 2002 Environmental Safety Cases for the Low-Level Radioactive Waste Repository at Drigg.
NWAT/Drigg/05/001 (Version: 1.0) (2005).

“2United Kingdom Nirex Limited (Nirex), Technical Notes: Summary Note for CORWM on the Physical Disturbance for Deep Geological Disposal, Phased Deep Geological and
Deep Borehole Disposal, Report No: 488235,(October 2005) page 17

4% Committee on Radioactive Waste Management, “CoRWM’s Radioactive waste and ‘materials inventory”, July 2005, CORWM Document Number 1279.
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was based on CoRWM'’s waste inventory®® and did not include additional quantities of spent fuel or other radioactive wastes
arising from a programme of new nuclear power stations. Nirex identified that the greatest area of disturbance may occur during

construction and waste emplacement and estimated that the approximate surface site area of a disposal facility for HLW/SF or
ILW/LLW would be:

e 1,200m x 1,200m per repository
e 1,600m x 1,200m if the repository is co-located

Timescale C O D

Summary of Potential Effects: Significance | -
Likelihood M H M

Potential Effects Potential Mitigation and Monitoring

e Potential for minor negative effect during construction of the interim storage | ¢ Biodiversity Survey as part of BAP
facility because of disruption of habitat. e Ecological Impact Assessment

e Potential for minor long-term positive effect from exclusion of public from areas
used for interim storage of spent fuel.
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AoS Objective:
to minimise greenhouse gas emissions
Guide questions:

Will it take account of future effects and risks of climate change for example sea level rise?

Will future changes in weather patterns be considered?

Will it result in increased vehicular emissions (particularly carbon dioxide)?

Will the development result in an overall reduction in greenhouse gas emissions over its life time resulting from changes in:
Transport of people and goods

Scope, form and methods of asset construction, maintenance and demolition

Waste recycling and disposal

Land management practices

Other secondary activities in the wider local and national economy

Note: Adaptation to climate change is discussed in other relevant topic appraisals, for example biodiversity, water, flood risk.

Potential Receptors:

¢ Human population and 