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1.9 New reactor fuel would be ‘high burn up’ fuel which is hotter and more radioactive than
spent fuel from existing reactors and unlike anything generated in the UK before. Such waste
fuel would require longer storage at the reactor site and would be more fiercely radiotoxic.
The Government is relying on disposability assessments of this new type of fuel carried out
by the Nuclear Decommissioning Authority (NDA) to reach its conclusions. But these
assessments have still to be reviewed by the Environment Agency (EA). However, the EA
review is not due until Spring 2010 and therefore the results of this project will not be
available to be fed into the Government’s Public Consultation on this matter, thereby denying
consultees access to crucial information.

1.10 The Nuclear industry has failed to present independent information to either the Nuclear
NPS or the Justification process on conditions for workers and the public in the countries that
mine and process uranium for new reactors. Two previous public inquiries into new reactor
construction in the United Kingdom (UK) have recommended that an evaluation of these
impacts should be carried out. Without a full evaluation of these impacts, including a
Sustainability Appraisal, the Nuclear NPS is not fit for purpose

1.11 In short, the Government’s conclusion “...that effective arrangements will exist to
manage and dispose of the waste that will be produced from new nuclear power stations” IS
not supported by the evidence. The Nuclear NPS is, therefore, not “fit for purpose”.

2.0 Introduction

2.1 Nuclear Waste Advisory Associates (NWAA) is an independent group of experts with a
collective experience of nuclear issues of well over 200 years. We aim to provide information
and advice on the risks posed by radioactive waste, and support to decision makers,
stakeholders and communities involved in its management. Our membership includes former
members of the Committee on Radioactive Waste Management (CoRWM(i)) and several
members who worked for environmental organisations during the Public Inquiry into Nirex’s
application to build a Rock Characterisation Facility (RCF) in Cumbria.’

2.2 Part Three of the Draft National Policy Statement (NPS) for Nuclear Power Generation
(EN-6) concludes that:

“...the Government is satisfied that effective arrangements will exist to manage and dispose
of the waste that will be produced from new nuclear power stations. As a result the
[Independent Infrastructure Planning Commission] IPC need not consider this question.” *
2.3 Paragraphs 5.40 and 5.41 of the Consultation Document ° are also relevant. These refer
consultees to Annex G of the consultation document ° for a description of how the
preliminary conclusions on waste have been reached, and also to a document called “The
arrangements for the management and disposal of waste from new nuclear power stations: a
summary of evidence”,” which gives further background on the evidence. Not referred to in

the Consultation Document, but also relevant, is the Appraisal of Sustainability (AoS):

3 See http://www.nuclearwasteadvisory.co.uk/default.asp

4 Draft National Policy Statement for Nuclear Power Generation (EN-6), DECC, November 2009
Paragraph 3.8.20

http://data.energynpsconsultation.decc.gov.uk/documents/npss/EN-6.pdf

5 Consultation on Draft National Policy Statements for Energy Infrastructure, DECC November 2009.
http://data.energynpsconsultation.decc.gov.uk/documents/condoc.pdf

6 Also available here:
https://www.energynpsconsultation.decc.gov.uk/nuclear/managementdisposalwaste/annex/

7 The arrangements for the management and disposal of waste from new nuclear power stations: a
summary of evidence, DECC November 2009
http://data.energynpsconsultation.decc.gov.uk/documents/wasteassessment.pdf
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though no definitive conclusion was reached. * This, in itself, indicates the extreme
variability of the parameters in question and thus puts into question the whole basis for risk
estimates advanced. Over fifteen years later (in 2007), the nuclear industry are still quoting
data ranges for uranium contamination levels that can vary by up to 100,000,000 units.*®

8.6 While the large error range may seem extraordinary, a comparison, for example, of the
solubility of carbon in a diamond with the solubility of carbon in sugar illustrates just how
easily wildly inaccurate predictions can be made. Sugar is a compound, made up of three
different elements, carbon, hydrogen and oxygen. Although commonly found as solid
crystals, sugar is readily soluble. On the other hand, diamonds, which consist of pure carbon,
are essentially insoluble. Thus, it is safe to wear a diamond ring in the shower or when
washing your hands as it will not dissolve. Similarly the other types of radioactive atoms in
radioactive waste can exhibit very different types of behaviour in different chemical
situations. It is the radionuclide that causes the harm, but generally speaking * radionuclides
do not ‘travel solo’: they exist in combination with other chemical elements to form chemical
compounds. Different chemical compounds can result in extraordinary degrees of variation in
behaviour with respect to the specific radionuclide in question. It is therefore a mistake to
attribute solubility to elements or isotopes of elements (as the nuclear industry and EA tend to
do when making their estimates) when it should rightly be attributed to the compounds in
which they are found.

8.7 In May 2008 the NDA’s RWMD launched a consultation on its proposed research and
development strategy.®” On page 43 of the document, the NDA cites three reports concerning
radionuclide solubility to indicate its current knowledge base. However each of these three
reports was prepared prior to the 1995 / 96 RCF Inquiry and as such represent the same level
of scientific and technical acumen which was a significant contributor to the Inspector’s
decision to refuse Nirex permission progress the proposed project. It can therefore be seen
that little has advanced in terms of real evidence and research between the RCF PI in the late
1990s and the NDA Research Consultation just over a decade later.

8.8 In its consultation response, the NDA RWMD says “a response to these [technical]
comments will not appear in our updated strategy document”.*®

8.9 An important factor in the forecast of the extent to which radionuclides will reach the
surface is process of ‘sorption’. Basically, in the context of the prediction of the risk
associated with disposal, ‘sorption’ refers to the extent to which radionuclides would be taken
up by solid surfaces (such as cement or rock). The difficulties involved in measuring sorption
emerged at a Nuclear Energy Agency (NEA)* workshop held in Oxford in May 1997, when
Mr. Hans Wanner, of the Swiss Federal Nuclear Safety Inspectorate (HSK), stated:

“Modelling of Redox Front and Uranium Movement in a Uranium Mine at Pocos de Caldas Brazil”
NSS/R252 Nirex, 1991 ( pp 9,10,19)

34 These were as follows : (i) the uranium may not have been fully crystalline (i.e. it may have had an
irregular structure) (ii) the uranium compound present may have been “non-stoichiometric” — ( ie — the
relative amount of the components in the relevant compound wasn’t a simple ratio ) (iii) colloids — ie
large unwieldy compounds, and (iv) the presence of uranium (V) — a type of uranium compound in
which five of the uraniums electrons are involved in it’s bonding relationship with other chemicals.

35 D Swan and C P Jackson (SERCO) ‘Formal Structured Data Elicitation of Uranium Solubility in
the Near Field - Report to Nirex’ (SA/ENV/0920 Issue 3 - March 2007 — page 6

36 The exception would be radio nuclides that are part of the inert (or ‘noble’) gas series. One such
example is ‘radon’.

37 Proposed Research and Development Strategy, NDA RWMD, May 2008
http://www.nda.gov.uk/documents/loader.cfm?url=/commonspot/security/getfile.cfm&pageid=20962
38 Response to comments on NDA RWMD’s proposed research and development strategy, NDA
March 2009. Report No. 10019689 http://www.nda.gov.uk/documents/upload/Research-and-
Development-Strategy-for-Geological-Disposal-Facility-NDA-Response-to-Consultation-Results-
March-2009.pdf

39 The ‘Nuclear Energy Agency’ is part of the ‘Organisation of Co-operation and Development’
(OECD)
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10.0 The Gas Problem

10.1 In February 2006 (and also in the earlier November 2005 “Viability’ Report*), Nirex
identified the need to carry out more research on the potential for large doses due the
production and release of methane gas from decaying radioactive waste emplaced in a
backfilled repository. The possibility was examined that Carbon-14, instead of being lodged
in the cement backfill, would be able to escape from the facility as methane gas (CH,) by
travelling quickly upwards through fractures and pores in the overlying rocks until finally
reaching the surface environment and entering the food chain. If this were to happen, then the
impact on risk according to Nirex*® could reach a figure as high as one in a thousand (i.e. one
person in a thousand contracting a fatal cancer, a non-fatal cancer or inherited genetic defect
as a result of such exposure as opposed to the target of one in a million). Furthermore, this
particularly high risk could occur just 40 years after the burial facility had been backfilled and
closed as opposed to the thousands of years currently predicted to allow decay of the waste
products to lower and ‘tolerable’ levels. It was concluded that if calculations confirmed that
methane could indeed act in this manner over such a short period of time, then there may be a
need to adjust the site selection criteria.

10.2 Clearly, if methane were to be a problem in this way, site selection criteria would need to
be adjusted to make sure that gas would not be allowed to escape. But a contradictory site
selection criterion arises in relation to the hydrogen gas issue. When the iron present in steel
corrodes under ‘anaerobic conditions’ (conditions in which oxygen is not present), hydrogen
gas is released. Because of the need to avoid a build up of underground pressures from gas
generation, the requirement for a route to release hydrogen gas has been central to
calculations carried out by Nirex on the “viability’ of disposal.”® The requirement to contain
methane gas, yet to ensure that hydrogen is allowed to escape, are contradictory criteria which
seriously undermine the radioactive waste disposal concept.

10.3 When Nirex carried out an initial review of their research programme in 1985/86, the
significance of the ‘gas issue’ was identified. > Twenty year later, in a March 2008 report™
for the European Commission’s project on the ‘Performance Assessment Methodologies in
Application’ to Guide the Development of the Safety Case (PAMINA), Simon Norris from
the NDA called for more research on the gas issue. Similarly, the October 2009 ‘EU JRC’
report referred to: “gas generation and migration ... as an important study subject.” Both
reports indicate the underlying concerns of 20 years ago are far from resolved. The
implications of this contradiction in criteria are not dealt with in the Government’s (June
2008) ‘Implementation’ White Paper. >

47 “C-14: How we are addressing the issues” Nirex Technical Note Number: 498808, February 2006.
48 Nirex ‘Viability Report” November 2005 — Nirex Report N-122 (page 14)

49 Nirex, ‘C-14: How we are addressing the issues February 2006’, (February 2006)Technical Note
No: Number: 498808 [See pl12 (Fig 1)]

50 Cooper MJ, Hodgkinson (ed) (1987). The Nirex Safety Assessment Research Programme: Annual
Report for 1986/87. NSS/R101 Nirex. (page 113)

51 Cooper MJ, Hodgkinson (ed) (1987). “The Nirex Safety Assessment Research Programme: Annual
Report for 1986/87”. (pagel113 ) NSS/R101 Nirex.

52 Norris, S (NDA) Uncertainties Associated with Modelling the Consequences of Gas. EC Pamina
Project, March 2008. http://www.ip-pamina.eu/downloads/pamina2.2.b.2.pdf

53 “Geological Disposal of Radioactive Waste: Moving Towards Implementation” W.E. Falck and K.
F. Nilsson, European Union — Joint Research Centre — Reference Report 1% October 2009
http://ec.europa.eu/dgs/jrc/downloads/jrc_reference report 2009 10 geol disposal.pdf

> See the Government White Paper “Managing Radioactive Waste Safely: A Framework for
Implementing Geological Disposal” (DEFRA, June 2008) >, the decision making steps are set out on
pages 50 and 51; and the geological screening criteria are set out on pages 74 —75.
http://www.defra.gov.uk/environment/radioactivity/mrws/index.htm
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15.2 Little information has been given about how spent fuel would be stored and managed at
the reactor sites over this length of time. For example, it is not clear whether a spent fuel
packaging plant would need to be built on site at some point in the future. On-site spent fuel
management arrangements may not be acceptable to the local communities, and may also be
unsafe due to weather effects that may arise due to climate change.”” The nuclear industry has
not necessarily agreed with the Government’s base case of on-site storage, and therefore spent
fuel could start to be moved off-site to a central interim facility sooner than in 100 year’s time
with storage or processing imposed on some other unsuspecting community.

15.3 The Government is relying mainly on the NDA’s so-called “disposability assessments”
to reach its conclusion that it is “satisfied that effective arrangements will exist to manage and
dispose of the waste that will be produced from new nuclear power stations. As a result the
IPC need not consider this question.” " These disposability assessments will be submitted to
the Generic Design Assessment process for review by the EA. The EA review will not be
available for public comment until the Agency carries out its Part 3 consultation exercise
which is expected in Spring 2010, long after the National Policy Statement and Justification
Consultations have closed on 22™ February.

15.4 There will, as current planning arrangements stand, be no opportunity for communities
selected for new nuclear power stations to consider whether they wish to volunteer to host a
long term radioactive waste facility for up to 160 years: it would simply be imposed upon
them. Therefore the social conditions (;[he principle of volunteerism) recommended by
CoRWM (i) would not have been met.” This is a further reason why it is not possible to
conclude that effective arrangements will exist.

16.0 Radioactive wastes from uranium mining and processing

16.1 The above discussion has focused on radioactive wastes arisings from the so-called back
end of the nuclear fuel chain, i.e. radionuclides created following the irradiation of nuclear
fuel in reactors. In so doing it follows the course set out in the Nuclear NPS. But the largest
amounts of radioactive wastes also arise in the mining, milling and processing of uranium, as
well as in its enrichment and fabrication into fresh nuclear fuel. The Nuclear NPS, specifically
Section 3, makes no mention whatever of this front-end waste management burden.

16.2 Given that all the uranium used in non-military nuclear fuel is imported into the UK, it is
important — on equity and sustainability grounds - to assess the environmental, radiological
and other health impacts of the source of this uranium. Inexplicably, the 200 page Appraisal
of Sustainability: Radioactive and Hazardous Waste® makes no mention of the dangers and
management challenges of uranium procurement and processing.

16.3 In comparison in another report,®* which has been presented as technical support to the
Justification decision documents, this issue is addressed. Thus, although the Government

77 At the time of writing, Cumbria has just been hit by extremely severe flooding.

78 Draft Nuclear NPS para 3.8.20

" In its Implementation Report CORWM indicated that its recommendations must also be applied at
least to central and regional long terms stores (and, by implication, to on-site stores) if they are to
inspire public confidence (See 'Moving Forward' para. 25 p.10 CoORWM 1703 Feb. 2007
http://www.corwm.org.uk/Pages/Archived%20Publications/Tier%202%20(7)%20-
%20Implementation/Tier%203%20-%20Implementation%20advice/1703%20-
%20Moving%20Forward%20-%20Report%200n%20implementation.doc )

80 Appraisal of Sustainability: Radioactive and Hazardous Waste, DECC, November 20009.
http://data.energynpsconsultation.decc.gov.uk/documents/aos/wastematrices.pdf

81 Technical Advice to inform proposed Regulatory Justification decisions on new nuclear power
stations, IDM68-2009.11, November 2009, Authors: Gregg Butler, Grace McGlynn (IDM), Andy
Worrall, Kevin Hesketh (NNL)
http://www.decc.gov.uk/Media/viewfile.ashx?FilePath=Consultations\proposedregulatoryjustificationd
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16.5 Michael Barnes QC (the Inspector at the Hinkley Inquiry) recommended that if future
proposals were put forward:

“...the applicants should use their best endeavours to present information to any future
inquiry on conditions for workers and the public in the countries concerned who might be
affected by the mining and processing of uranium for the project.” %

Moreover he noted that he was echoing the conclusion by Sir Frank Layfield in the Sizewell
B Inquiry report, and said he shared Layfield’s tentative disquiet on uranium mining. Layfield
had also recommended that applicants present information in respect of the conditions for
workers and the public who might be affected by mining and processing of uranium

16.6 As the Government has changed the planning process with the introduction of the
Planning Act, we believe the Nuclear NPS itself, as well as the proponent companies in their
Justification documentation, should have included such material (importantly based on
independent sources), as recommended by the two inquiry inspectors. Indeed, one of our
associates made a 74,000 word submission® to both the Strategic Siting Assessment and
Justification consultations, both making this point, and filling in the information gap. It
remains a major omission of the Nuclear NPS and its associated documentation.
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