ENVIRONMENT AGENCY CONSULTATION

(BANNG Paper No. 49)

ASSESSING NEW NUCLEAR POWER STATION DESIGNS
GENERIC DESIGN ASSESSMENT (GDA) OF GENERAL NUCLEAR
SYSTEM LIMITED’S UK HPR 1000
RESPONSE TO THE CONSULTATION BY THE BLACKWATER AGAINST
NEW NUCLEAR GROUP (BANNG)
Overview
The Blackwater Against New Nuclear Group (BANNG) welcomes this Consultation
on the GDA for the UK Hualong 1 Reactor. We recognise the EA’s willingness to be
open and transparent and to engage with the public and stakeholders at this stage in
the GDA process. From BANNG’s perspective this consultation provides an
opportunity to indicate why Hualong 1 reactors are unsuitable and unacceptable for
the construction, operation, decommissioning and waste management at the specified
generic site over the long term. We contend that the environmental damage and risk to
safety cannot be justified. The impacts will be significant and irreversible.
BANNG commends the EA on the effort it has made to encourage responses from
public and stakeholders. We have commented earlier on the EA’s consultation plan
in BANNG Paper No. 47, which is attached as Annex 1 for reference. BANNG has
had several opportunities for remote meetings with the EA and the EA also made a
presentation to a public meeting hosted by BANNG. It may be noted that BANNG
has responded to the two previous GDA consultations on the Westinghouse AP1000
Nuclear Power Plant and the UK EPR (now under construction at Hinkley Point and
proposed at Sizewell, see BANNG Paper 6, 12 October 2010).
Engagement should be a two-way, interactive process. The EA’s intentions are to
make all responses publicly available ‘during and after the consultation’. It is noted
that under the Freedom of Information Act, the EA may be required to publish
responses. However, it is intended to summarise responses and publish these on the
website and to keep people informed of the outcomes of the consultation. There is
concern that the process may, in the end, revert to a top-down approach whereby a
summary of responses is put descriptively, rather than analytically.
•

Respondents have a right to know why arguments are accepted or rejected.
Responses must not go into a black hole; rather the EA should defend
conclusions based on careful consideration of evidence from responses. This
need not be an exercise in seeking endorsement of predetermined
conclusions. It must be an open process, open to challenge and change.
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Part 1 - Nature and Purpose of the Consultation
Opportunities and Limitations
While the effort put into the consultation by the EA is commenable and its intention
to seek a wide range of views is clear, the scope and reach of the exercise is limited in
several respects.
1. The consultation is too technical. GDA is, obviously, a techical process but
that does not require unnecessary complexity in consultation documents. The
language is somewhat formal and uncompromising. A more user-friendly
approach is needed, setting out the issues, clarifying arguments and indicating
where issues are open or closed. There is a tendency, whether by accident or
design, to present issues in a way that confirms a conclusion rather than
provokes a discussion, shutting down rather than opening up. A more openended approach to issues that are unresolved would encourage an active
response.
2. It applies to a generic site. The generic site further limits and confuses public
responses. It is very clear that the Hualong 1 reactor is intended for
deployment at a specific site, namely Bradwell. It is true that the
specifications of the generic site approximate fairly closely to Bradwell.
Nonetheless, key issues pertaining to the specific site such as cooling system,
impacts of port facilities, impacts on ecology and environment in the specific
conditions of the Dengie and Blackwater are excluded.
3. Its scope is limited. It is surprising how little scope there is for debate over
some issues. The remit of the EA appears, from this consultation, to be limited
and mainly confined to emissions, discharges and solid radioactive waste
management during construction, operation and decommissioning. While
these are very signficant issues, the EA’s role is limited to impacts and
strategic policy is outside its scope. It must be said the EA seems content with
this role and unwilling to make any strategic declarations. This is very
frustrating in that it inhibits public response.
4. Its remit is limited. The EA’s authority is constrained by other bodies which
exercise control over aspects and issues of decision making. For example, the
Government sets strategic policy on site sutability; the Planning Inspectorate
determines issues of land use and location; and various statutory bodies
possess advisory or legal power over specific issues. In addition to its role in
GDA, the EA separately grants permits and advises other bodies. Decision
making is, therefore, fragmented and joined-up decision making is obstructed.
This tends to support a process of incremental and progressive decision
making foreclosing options and limiting strategic assessment.
5. The EA is a joint, rather than single, regulator in the GDA. The GDA is
undertaken jointly by two regulators, the EA and the ONR (Office for Nuclear
Regulation). It is regrettable that the ONR has not separately or jointly
consulted on the safety and security aspects of the GDA, matters which fall
within its remit. Consequently, this consultation is only partial; it does not
reflect the whole regulatory process being undertaken at this time, focusing
more upon impacts to environments from emissions, discharges and wastes
(EA’s function) than upon the risks to safety and security arising from the
operation of reactors (which fall to the ONR). From a public perspective the
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risks and impacts are indissoluble and an integrated consultation from the two
regulators would facilitate a more comprehensive response.
BANNG recognises the effort that the EA has made in undertaking this
consultation. We also note that other authorities have failed to open up to
consultation. This includes the ONR, the joint regulator in the GDA, and the
nuclear directorate in Government which has persistently failed either to review or
consult upon the National Policy Statement for Nuclear Energy (EN-6, 2011) and
its designation of potentially suitable sites. The failure is all the more deplorable in
that it inhibits the opportunity for public consideration of the project for the
deployment of the Hualong 1 reactor as a whole.
We are disappointed by the limiting features of this consultation, in terms of its
remit, scope, presentation and substance. The fragmented process tends to close
down rather than open up opportunities for purposeful engagement. The EA insists
that certain issues are beyond its control, in another body’s remit or matters of
government policy. We consider its evasion of responsibility reflects a complacency
and conformity which renders public response less effective. We would urge the
EA, from its position as independent regulator, to be prepared to challenge policy
or proposals which it considers unjustifiable and harmful to present and future
generations.
EA’s failure to consider the project as a whole
A consequence of this fragmented and limited approach to assessment is that the EA
fails to consider the acceptability of the project as a whole. It states what is excluded
at the outset: ‘Our consultation does not relate to a specific site. It is not about the
need for nuclear power, the siting of nuclear power stations, nor the safety and
security of the design’ (Consultation document, p.5). This statement sweeps away key
and fundamental objections to the reactor. It precludes examination of the suitability
of the generic site, accepts the need for nuclear power based on claims made in a NPS
a decade ago and remits issues of safety and security to its colleague regulator the
ONR which disdains from consulting on the matter. We would argue that the EA is
being unduly restrictive and deferential presumably because it does not wish to rock
the boat. We would encourage the EA to be much bolder and more presumptive in
exercising its role, prepared to criticise government policy and comment on matters
affecting its remit. At the very least we should expect the EA to challenge
assumptions of policy where necessary, to evaluate the uncertainties and
indeterminacies behind its claims and to state clearly where it believes policy
implementation will prove uncertain or unsafe.
A more assertive role would be entirely consistent with the EA’s proudly proclaimed
independence of government and industry. Moreover, such a position would enable
the EA properly to fulfil its broad remit, ‘to protect and improve the environment’.
By taking a bold and independent approach the EA could consider whether the project
as a whole can be said to protect and improve the environment. The EA notes that the
applicant, GNSL, in defining its generic site, ‘has adopted the characteristics of the
Bradwell site’(p.91). That being so, it must be possible for the EA to consider the
overall environmental impact of a large GW nuclear power station at a generic site
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like Bradwell. The generic assessment assumes only one reactor of 1.18GW, whereas
the actual proposal for Bradwell B is of two reactors with a combined generating
capacity of 2.36GWe. The EA will doubtless claim that the potential suitability of the
Bradwell site is a matter for the planning inspectorate at the DCO stage, at which the
EA will have an advisory, not a regulatory role. We believe the EA can and should
make observations on the impact of the total project at this GDA stage that can be
followed up at the planning stage.
The Bradwell B plans revealed a year ago at the Pre-Application stage were greeted
with dismay and alarm. The scale of the project is enormous and will have a
transformative effect on the Dengie Peninsular, the Blackwater estuary and beyond.
BANNG commented on the proposals as follows:
The power station, if built, will cover an area around 230 times Trafalgar
Square. Foundations for the power station will extend down to 60 feet below
the ground and the two reactors and turbines will be constructed on a “nuclear
island” 7.5m. above sea level. Directly opposite Mersea Island will be cooling
towers, each 50-60m. high (higher than the remaining buildings of Bradwell
A) and 165m. wide. Highly radioactive spent fuel will be stored for upwards
of 150 years in a building close to Bradwell village.
The main development site covers 500 ha. and casts its footprint across the
whole north eastern end of the Dengie Peninsula and beyond. The nuclear
island occupies 100 ha. and will stand like a medieval castle fortified on its
raised platform and surrounded by massive sea defences set to repel the
invading seas during the decades of sea-level rise and battering by storms until
the radioactive relic of the station with its spent fuel stores is immured as an
island and possibly destroyed in the unforeseeable future. Beyond the island
but within the development site, the existing landscape will be destroyed
during construction by production and preparation areas, soil storage and
redistribution. (Extract from BANNG Paper 44).
Such a monstrous development in the context of the Blackwater environments would
inflict immeasurable and irreversible harm and transform the local tranquil rural
region into an urbanised, industrial complex. Despite the outrageous scale and
destructiveness of the proposed reactors on a generic site approximating to the
Bradwell site, the EA makes no comment. It may be regarded as a dereliction of
responsibility to the public interest for the EA to remain silent on the impacts of the
whole project.
The detrimental environmental impacts of Bradwell B are on such a scale that we
believe the EA (and its co-regulator ONR) should either declare the proposals
unacceptable on the generic site or convey to the Planning Inspector its view that
the project should not proceed at the Bradwell site on grounds of its gross impact
on environments.
The purpose of this consultation
Explicit. The ostensible and explicit purpose of the GDA Consultation is, as already
noted, to fulfil EA’s general remit, ‘to protect and improve the environment’. Ignoring
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the obvious incompatibility of this general aim in the context of developing a massive
piece of infrastructure like a giant (GW) nuclear power station on a fragile, low-lying
coast, we recognise the intention ‘to help people and wildlife adapt to climate change
and reduce the impacts, including flooding, drought, sea-level rise and coastal
erosion’ (p.2). Within the very narrow terms of reference it has adopted we believe
the EA has been well meaning in approaching this objective. However, this is only
truly possible if the project is abandoned altogether and the environmental
improvement is left to creative rather than destructive activities. To suggest that
sustainable development can be supported by the intrusion of a mega nuclear power
station is clearly delusional.
Implicit. The purpose of environmental improvement and protection cannot be
fulfilled, partly because it is in conflict with another, more implicit, purpose. That is,
the priority ‘to work with business and other organisations to manage the use of
resources’. An implicit purpose, therefore, is to help facilitate the development of
nuclear resources through the GDA process. The EA is quite candid about this role
indicating its influence on power station designs ‘to help ensure that they meet our
regulatory requirements and expectations’. The whole GDA process is one whereby
developer and regulator work harmoniously to achieve reactor design that can be
given approval.
In the case of the Hualong 1 reactor the intentions of the developer are quite explicit.
A key feature of the ‘golden relationship’ forged between the Persident of the Chinese
People’s Republic and the UK Prime Minister in 2015 was to provide an opportunity
for a Chinese developer to secure UK regulatory approval for the Hualong 1 reactor
technology. This would be a ‘gold standard’ enabling the promotion of Chinese
nuclear technology in Western countries. Bradwell was the site for the realisation of
this plan, providing a suitable terminal to the ambitious Chinese Belt and Road
(Beijing to Bradwell) strategy.
It may well be that GDA approval is the main driving force behind the Bradwell
project. Relations between China and the UK have soured somewhat since 2015 and
the Bradwell project has come up against serious obstacles. The current ‘pause’ in
public engagement suggests that the Bradwell project may be slowing down. There is,
as yet, no sign of a let up in the GDA process where approval by the regulators would
give the developer a passport to propose development at other sites in England and,
given the credibiliity of the UK regulatory process, elsewhere in the world. It would
be little surprise if, once GDA approval is achieved, the developer GNSL looked
elsewhere for development.
BANNG recognises that the EA is considering the environmental impacts and
consequences arising from the development of a single 1.18GW Hualong 1 reactor
at a generic site specifically akin to Bradwell. But, we believe the key purpose of the
assessment by the UK regulators of this Chinese design is to provide acceptance of
the reactor technology transferable to other sites. Nevertheless, we remain of the
view that the reactor design and technology, and especially the deployment of two
reactors, let alone for the Bradwell site itself.
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Part 2 - Issues of Concern
In this second part of our response we consider the individual chapters of the report,
identifying issues of concern and responding to the broad questions set out in the
Consultation Document. We have presented our views and comments, along with our
recommendatios on a chapter by chapter basis. We wish our response to be published
and, in due course, we anticipate your responses to the questions and criticisms we
have made. In particular, we will welcome your consideration of where you agree or
disagree.
Ch.2 Introduction
In Part 1 above we have covered most of the matters in this introductory chapter,
notably, the role and regulatory function of the regulator, the purpose of the GDA, the
scope of the GDA for the Hualong 1 reactor, the nature of the generic site and the
consultation process. We note the following additional points:
Exclusion of flooding and sea defence.
A major issue with respect to a GW reactor at the generic site is the problem of
flooding arising from climate change impacts, storm surges and sea-level rise (SLR).
This issue is even more concerning in the case of two GW reactors at the specific
Bradwell site. We note that the EA regards flooding and sea defences as a sitespecific issue although the ONR is considering it as part of its GDA, on which it is
not consulting. This is a prime example of the failure to consider the potential
suitability of the site as a whole.
We consider exclusion of flooding and flood defence from this GDA consultation is
irresponsible and denies public comment on what may be considered as the single
most important reason for refusing development of GW reactors on vulnerable,
low-lying sites threatened in the long run by the impacts of climate change. Lack of
consideration of the issue vastly limits the scope of the GDA as a consultation
exercise.
Clean Bill of Health
The consultation process is rendered even more impotent by the lack of any debate or
encouragement to engage with issues. The document signifies its general contentment
with the progress of the GDA. It does not find ‘any matters within the submission that
were obviously unacceptable… any significant design modifications that are likely to
be needed’. (p.20). It finds the management systems adequate, radiation impact within
constraints, discharges comparable to other stations and the level of information
mainly sufficient for detailed assessment. The process appears to be working
smoothly towards its target date of 2022 by which date the relevant SoDA or iSoDA
will be issued. This will enable the developer to claim UK regulatory acceptance for
its reactor design thereby enhancing its commercial prospects. It may be noted that an
iSoDA provides a provisional acceptance of outstanding issues which must be
resolved for a full SoDA to be issued before nuclear island safety-related construction
of the reactor can be considered. This approach would appear to give premature
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credibility to a design, a further example of the GDA process as a facilitative
function.
The EA both at meetings and in published statements has been at pains to stress
that the process has run smoothly, that the regulatory issues are resolvable and that
the four year timeline for completion will be met. This, along with the limited scope
of the exercise, really provides little for respondents to do but admire. But, the
consultation process does provide the EA and, through it, the developer with the
legitimation that is the essence of the GDA process. From a public and stakeholder
perspective responding is a largely unrewarding exercise undertaken mainly for the
benefit of the developer and its regulators.
Ch. 3 The UK HPR1000 Design
No comment. But, we note that there are no units of this specific design currently
operating. It is anticipated that the Fangchenggang reactor no. 3, the reference design
for Bradwell, is expected to come on line in 2022.
Ch.4 Guide to Assessment
No comment except to note two requirements. One, that further information on longterm storage requirements is needed. Two, that HAW arisings will be disposable
based on advice from RWM (Radiactive Waste Management Ltd.). It is expected that
the EA will be rigorous in its scrutiny of the credibility of arrangements for long-term
storage of HAW and other wastes. We return to this issue below.
Ch 5 Management Systems
Question 1. No comment.
Ch.6 Strategic considerations for radioactive waste management
BANNG agrees that the strategy needs to consider on-site storage and management of
ILW and spent fuel for the lifetime of the power station. However, we have two
observations:
1. There is uncertainty surrounding the GDF. The claim that disposals ‘are unlikely to
occur until late this century’ suggests that a GDF, if operating, will take in new build
wastes by that time. This presupposes that a GDF will be available and have
sufficient capacity. At present the GDF is a virtual concept lacking both technological
design, scientific safety case or acceptable site. It cannot, therefore, be assumed that a
GDF will be available any time soon, if at all. Planning assumptions of availability by
the 2040s are completely unrealistic. The latest informed estimates suggest a GDF
will not be taking in wastes until around 2075. The GDF programme is presently in a
state of uncertainty as to location, capacity, inventory, cost and time-scales.
2. The Hualong 1 reactor, if approved and permitted, would be unlikely to be
operating until the mid 2030s. On-site storage will be required from the outset and
spent fuel will continue to accumulate until operations cease towards the end of the
century. Spent fuel will require time for cooling and is likely to remain on site until
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well into the next century. It is uncertain whether the GDF if available will have
sufficient capacity for an unknowable quantity of new build wastes, in addition to
legacy wastes which already exist. It is impossible to know what conditions will be
like in the middle of the next century and beyond.
The strategy for managing HAW and spent fuel, therefore, faces key uncertainties:
1. Whether a GDF will be available and capable of receiving unknowable quantities
of waste from new build in addition to the vast accumulation of legacy wastes;
2. Whether there will be resources, technology and controls necessary to maintain
HAW and spent fuel safely in interim on-site storage until well into the next century;
3. What the conditions will be like on a low-lying site (generic or Bradwell)
vulnerable to inundation, storm surges, SLR and coastal processes.
The EA claims that GNSL ‘has provided an acceptable waste strategy for all waste
streams within the scope of this GDA’ (p.35). And that the strategy is consistent with
guidance, policy and regulatory expectations. BANNG considers that it is impossible
to state with any degree of certainty that the strategy is acceptable. We do not believe
that regular reviews during operation are likely to reduce uncertainties to the degree
necessary to provide assurance of long-term safety. At best this approach is a leap in
the dark. Nor should the review process be used as a way of deferring decisions to a
future operator.
The best the EA can realistically do is to acknowledge that it is impossible to state
unequivocally that the strategy is acceptable; that any strategy for long-term
management of wastes into the far future proposed at this time can only be based
on probabilistic assessment; and, therefore, any GDA can only be provisional and a
SoDA can only be issued on the understanding that the strategy may not be
achievable.
BANNG would go further, arguing that a long-term strategy is presently more
fantasy than fact and that, in conditions of uncertainy, such a strategy is
unaccepable and, therefore, the project should not proceed.
Ch. 7
No comment.
Ch. 8
No comment.
Ch.9 Solid Radioactive Wastes
Here we come to the very core of BANNG’s concerns about this GDA. In our
response to Qu. 5 (Ch.6) we argued that the uncertainties surrounding long-term
radioactive waste management were so great as to preclude any definitive acceptance
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of the proposed strategy. In any event, the proposals are necessarily vague and
incomplete and require further work.
It is stated that there are no disposal facilities for HAW and spent fuel but that,
nonetheless, it is expected that these ‘will be disposed of to a geological disposal
facility that the government intends to construct’ (p.55). The wastes must be managed
until the GDF is available. We have already stated our concerns about this approach
given that there is no certainty that it can be realised. We note that the EA’s
preliminary conclusions have few reservations in commending GNSL’s approach and
pronounce a confidence in its implementation that cannot be supported by evidence or
realistic expectation. We regard the EA’s preliminary assessment to be based on
unrealistic assumptions and cavalier assertions emanating from what we can only
conclude is a very superficial assessment. Although the findings are preliminary and
there are potential GDA issues arising there is a lack of analysis, insight and wariness
in the assessment in principle and in detail. There is an overeager readiness to accept
Government policy without question or challenge and to defer to GNSL’s apparently
uninhibited interpretation.
We urge the EA to review this chapter and provide a much more considered
appraisal which respects the uncertainties in assumptions and the presumptuous
assertions of acceptability of the approach to long-term waste management. A more
critical, provisional and analytical appraisal is required, spelling out the risks to
present and future generations of an approach that relies entirely on the provision
of a GDF which may not become available for wastes from new build.
It must be recognised that a robust and credible solution to the management of
radioactive waste is a necessary condition for the development of new build.
However, the claims of developers must be critically examined by regulators. We
should expect our regulators to protect the environment and public health both now
and in the future. As things stand it is not possible to guarantee the safe and secure
management of highly active wastes indefinitely, certainly not beyond the end of the
century, if then. That being so, the EA should assert its independence by spelling out
the rather fragile basis on which claims for a permanent solution to the problem of
radioactive waste are based.
Decommissioning. There is no relevant experience of decommissioning in China.
Detailed proposals are to be left to the detailed design stage and so not considered in
the GDA. The developer has opted for immediate rather than deferred
decommissioning. The distinction is immaterial since decommissioning cannot begin
until the end of the century at the earliest. Decommissioning is a complex and lengthy
process and cannot be completed for site clearance until the HAW and spent fuel are
removed, likely to be towards the end of the next century. There will also be HAW as
well as substantial volumes of ILW present on site in the reactor core and associated
infrastructures. This is unlikely to be movable until towards the end of
decommissioning. There will be large volumes of ILW/LLW that might be moved off
site as well as the vast amounts of non-radioactive materials, some of which can be
recycled.
Decommissioning is a continuous set of processes and includes materials for which
solutions have yet to be determined. This is clear from the NDA’s strategy for the
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existing UK fleet where decommissioning is still being learned and experiments are
being conducted. Although spent fuel has been removed from some sites, including
Bradwell A, graphite reactor cores are left in passive store pending a solution yet to
be found for their dismantling and disposal, in Bradwell’s case by the curiously
precise, if optimistic, date of 2092.
While it may, just, be conceivable that existing legacy reactors like Bradwell A can be
fully dismantled and sites cleared by the end of this century, it stretches the bounds of
credulity to envisage and programme a plan for decommissioning a complex power
plant ten times as large with spent fuel stored on a site that will be under threat from
the impacts of climate change increasing as the next century proceeds. The
improbability of planning for decommissioning is hardly touched on in the document;
like so many other issues it is left to another institution or to another stage in the
decision process or, worse still, it is left to a process of review and to future
generations to manage a problem which, at this juncture, would appear to be
unmanageable. It is simply not good enough to ‘acknowledge that the techniques for
decontaminating and dismantling the UK HPR1000 reactor will improve’. Nor is
reliance on international experience a necessary guarantee of improvement.
The treatment of decommissioning is inadequate, relying on as yet unknown future
improvements, international experience and periodical reviews. The absence of any
serious discussion of decommissioning is a major defect of this GDA. It has
presumably been ignored because it is impossible for the developer to draw up
credible plans and for the regulator to make any worthwhile assessment. The
attitude seems to be to leave it to the future to decide how to proceed. Frankly, this
is irresponsible, a dereliction of the regulator’s duty to provide careful, evidence
based evaluation. The omission of decommissioning from any worthwhile analysis
and assessment provides an easy passage for the developer but, it is feared, at the
expense of future generations who must find resources, skills and technology to
deal with dangerous materials at a potentially unviable site. The EA should make a
statement as to why it is not prepared to offer an overall assessment of
decommissioning at this stage.
The sections on waste minimisation, characterisation, segregation, conditioning and
packaging to reduce volumes and radioactivity are noted. Two observations here. One
is that the emphasis is on volumes whereas it would also be useful to have estimates
of radioactivity. This relates to the obvious point that large volumes equate to low
radioactivity in materials which can be removed relatively easily and in a short
timescale while small volumes (HAW) have high levels of radioactivity which must
be managed for longer periods on site. The other point is that many of the processes
are left for future operators to develop and manage. This may be unavoidable but it
does demonstrate the inconclusive nature of the GDA and the transfer of
implementation to the future.
BANNG considers that data on radioactive wastes should be expressed not only in
terms of volume but also of radioactivity to give an overall view of risk.
It is noted that the timescale for managing spent fuel assemblies on site is multigenerational, estimated at 5-10 years pool storage and interim storage of at least 100
years. Assuming a 60 year period of generating electricity beginning, say, 2035, the
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final spent fuel assemblies will still be stored on site until beyond the end of the next
century (that is, generation 60 years to 2095, spent fuel pool storage 10 years, 2105,
on-site storage 100 years, 2205). It is anticipated that storage will be in two phases,
the first of 30 years, allowing a future operator to take account of learning and
technical developments to enable BAT to be applied for the lifetime of the stores. It is
further anticipated that GNSL will be able to demonstrate that the design of the spent
fuel interim Store (SFIS) will be capable of providing safe storage throughout the
lifetime of the operation and decommissioning period. This is a requirement under
GDA Issue 4 whereby GNSL is required to provide information that the conceptual
design of the SFIS is able to meet these requirements. We consider this issue is
among the most important in the whole GDA. Moreover, we also believe it is
impossible to achieve.
It is clearly not credible that arrangements for managing spent fuel on site over such
extensive time-spans can be demonstrated. The uncertainties and unknowns are
formidable and the climatic, technological, social and economic factors contain a
myriad of intervening variables such that it is impossible to provide conceptual, let
alone empirical, support for a claim that a long-term management route is feasible,
conceivable or manageable. Certainly, the Government’s pronouncement that
‘effective arrangements will exist to manage and dispose of the waste that will be
produced from new nuclear power stations’ (DECC, 2011, p.15) is little more than a
pious hope with no firm foundation in realistic appraisal. Similarly, we do not
consider a view from RWM on disposability of much use at this stage when, at the
earliest, spent fuel from the reactor will not be available until around 2130, a time
when the site may well be unmanageable. Potential GDA issue 6 requires that RWM
will enable GNSL to demonstrate that all HAW arisings will be disposable. We do not
consider this to be a feasible requirement.
As we have already observed neither the future of technological innovation,
institutional continuity, nor yet the ability or willingness of future society to
manage the burdens of risk bequeathed to them can be envisaged. There appears to
us no plausible way in which a SoDA or even an iSoDA can be issued for the longterm management of spent fuel and HAW.
That being so, we consider the proposal for a new nuclear power station and
associated radioactive waste management facilities must fail assessment on grounds
that it is not possible to validate safety in the unknowable far future. It seems
improbable that the picture will be any clearer after thirty years have elapsed at
which point a review is envisaged. Further, on grounds of intergenerational equity,
the project must fail and should be abandoned. At the very least the EA should
indicate that any detailed assessment of radioactive waste management at the
generic site is not possible at this stage and should not be left to a future review.
Ch. 11 Impact of radioactive discharges
It is noted that the generic site has characteristics approximating to those of the
Bradwell site which is taken as the bounding case for the UK. This indicates that
conservative estimates have been made in terms of volumetric exchange rates for
marine modelling and the habit data of the local population. Further information was
required on size of site, shape of coast and estuary and position of power station, the
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type of terrestrial environment and the assumed marine environment for liquid and
cooling water discharges. Thus, although the assessment is based on a generic site, the
site specifications are similar to those of the actual Bradwell site.
However, it would be misleading to assume that the generic site and Bradwell are
roughly one and the same when assessing the impact of radioactive discharges.
In terms of Bradwell we have the following observations:
•

The generic assessment is based on one reactor. The proposal for the Bradwell
B power station is for two 1.18GW reactors. Thus the discharges will be
double and dose rates presumably higher than for one reactor. We consider the
EA must be clear about the distinction and make appropriate qualifications in
its assessment.

•

As we observed earlier, issues pertaining to Bradwell such as the location, and
nature of the cooling system, impacts of port facilities and the impacts on the
specific terrestrial and marine environments and ecology are not considered in
this GDA. Again, we feel the EA should be explicit on this point.

•

The generic site as specified does not refer to designated areas that must be
preserved. It may be argued that a proviso should be entered that a
development of this nature should not be in a coastal site in a Marine
Conservation Zone. The need to protect and preserve sensitive marine
environments from activities such as construction, dredging, discharges,
dumping and anchoring by designating Highly Protected Marine Areas is the
fundamental objective of the Benyon Report (Defra, 2020), now under
consideration. A development, such as a new nuclear power station including
the construction of port facilities, pipelines and intake and outflow cooling
systems, should be excluded from the inner zones of a MCZ.

Therefore, we conclude that the specification of the generic site should make clear
that the impact of radioactive discharges should be applied to two 1.18GW reactors,
include discharges from a hybrid cooling system and preclude development that
may impact on a Marine Conservation Zone.
A particular failure
The following section relating to Ch.12 is specifically related to Consultation
Question 7: Do you have any views or comments on our preliminary conclusions on
the impact of discharges of radioactive waste?
The section is contributed by Richard Bramhall of the Low Level Radiation
Campaign.
In this context we draw attention to the fact that since the middle of 2020 the
Environment Agency has been in possession of a report on some limitations of the
conventional ICRP model of radiation risk 1 without offering any response to the
concerns it details.
1

Radiation and reason: The impact of science on a culture of confusion
http://www.llrc.org/PreliminaryREPORTforCwCUK26062020.pdf
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The report, commissioned by the charity Children with Cancer UK, explains a failure
in the ICRP's concept of dose as an average across substantial volumes of body tissue.
It argues that averaging is invalid in the case of exposure to particles of alphaemitting elements that might be inhaled or ingested. This assertion is illustrated with
an image (reproduced below, Figure 1, and discussed on p 33 of the CWCUK report)
showing the impact of individual tracks from alpha decays striking a sheet of CR39,
which is conventionally used to detect radon, another alpha emitter. We remind EA
that a tissue cell hit by a single alpha decay receives a radiation dose of 500mSv. The
CWCUK report suggests that this represents an anomaly in the concept of dose with
the potential to explain the discrepancies between the frequency of health effects
expected on the basis of ICRP methodology and the incidence of cancer and
congenital malformation that has been observed in association with the release of
alpha-emitting particulates over many decades.
It may be thought that at doses as high as 500mSv the predominance of cell killing
would negate any concern about health effects but we suggest that sublethal damage
would also occur. During the CERRIE 2 process, CoMARE's Chairman suggested that
the Bragg effect would tend to create a zone of dead cells around a sublethally
affected clone thus shielding that clone from the influence of protective signalling
from healthy cells, leading to a deficit of apoptosis (programmed cell death).

2

Committee Examining Radiation Risks of Internal Emitters
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Figure 1. This image shows radiation damage from the alpha decays of a particle a
few microns across. The technique employs flat sheets of CR39 plastic and is
conventionally used for detecting radon gas in buildings. Each of the circular marks
shows the impact of a single alpha ray striking the CR39 more or less at right angles.
The elongated marks show the effect of an oblique impact. Alpha tracks that do not
travel towards the plastic are not detected. The particle that is the radiation source is
probably Uranium-238, though it could be an alloy of uranium, americium and
plutonium. This particle was in a small randomly selected portion of the engine air
filter from a vehicle that had been used exclusively in the vicinity of Hinkley Point
nuclear power station. The filter dust contained many further particles. Methods such
as the “groundhog” systems used by the environment agencies for detecting hot
particles on beaches near Sellafield and Dounreay are incapable of detecting these
respirable particles.
On 24th February during the "HOLD GDA Event - National and NGOs" zoom call on
the HPR1000 Richard Bramhall asked EA the following questions using the chat
facility:
"What proportion of total alpha-emitting particulate matter is expected to be
discharged to the atmosphere and what proportion to water."
There was no answer to this question.
The other questions were:
"What is the annual total of alpha-emitting particulate matter expected to be
discharged, or licensed for discharge? What is the expected size distribution of the
particles? What elements and isotopes are involved?"
Dr. McGoff gave a verbal answer during the meeting, saying discharges of alphaemitting particulate matter would be below the limit of detectability. Richard
Bramhall has observed that this reply is irrelevant since the questions were about
design characterisics and could have been informed by experience of other reactor
types. On 25th February he asked the Environment Agency for written answers 3 but,
3

UK HPR1000
Richard Bramhall <lowradcampaign@gmail.com>
Thu, Feb 25, 6:46 PM
to Alan.mcgoff, Nuclear
Hello Caroline Richards and Alan McGoff,
During the "HOLD GDA Event - National and NGOs" zoom call yesterday (24th February) I
wrote some questions in the chat pane. The first was:
1) What is the annual total of alpha-emitting particulate matter expected to be discharged, or
licensed for discharge? What is the expected size distribution of the particles? What elements
and isotopes are involved?
EA addressed this by saying discharges of alpha-emitting particulate matter would be below
the limit of detectability. Since I found this unsatisfactory, I posted "UNSCEAR has published
data on particulates discharged from every NPP in the world up to 1997" and I gave the URL
http://www.unscear.org/docs/publications/2000/UNSCEAR_2000_Annex-C-CORR.pdf.
Table 34 of that report - "Particulates released from reactors in airborne effluents" - shows
that operating NPPs emit particulates, and you may note that the amounts of such emissions
are expressed in units of radioactivity. I did not ask the question in terms of what would be
detectable; we already face a situation in the UK where CEFAS purports to determine the
alpha activity of mud in the Severn Estuary using a test that cannot detect alpha-emitting
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as at 2nd April, no response has been received. In this context we note that Regulatory
Orders and Questions that could have been relevant (RO-UKHPR1000-0012, RQUKHPR1000-0194, RO-UKHPR1000-0036) are in fact silent on the sizes and
quantities of alpha-emitting particulates expected to be discharged. We request an
early response. We also hope to receive from the EA a written response to the
CWCUK report which we understand PHE has provided. We hope the EA will accept
a supplementary submission to the present consultation if one seems appropriate in
light of these responses.
Weighting factors
An "Assessment report" 4 states that "Default Radiation Weighting factors for alpha,
beta/gamma and low beta emitters were assumed, i.e. 10, 1 and 3 respectively.
No analogous statement on human exposures can be found. We believe a Relative
Biological Effectiveness (RBE) factor of 20 ought conventionally to apply for alphas
but this is not mentioned; the term RBE is not found. It will be apparent that an RBE
20 is inadequate in light of the findings summarised in the CwCUK report, but
nonetheless we ask for an explanation of the apparent omission.
BANNG is dismayed at the lack of useful and informative answers to the questions
set out in italics in the analysis above. The impact of radioactive discharges and
potential detrimental health effects is a matter of the highest importance and
sensitivity. It appears that there are questions concerning volume, radioactivity and
detectability that need greater analysis. We consider that the EA must, as a matter
of some urgency, seek answers from GNSL and, if necessary invite further
submissions in a supplementary consultation.
Ch. 12. Overall Preliminary Conclusions
We dispute the overall conclusion that a SoDA could be issued if all potential GDA
issues are resolved. For reasons we have elaborated earlier we do not consider that
GDA issues 4 and 6 are resolvable and that the EA should make this clear in its final
recommendations.
13. Water Use
particulates. I asked for GNSL's estimate of the alpha activity in airborne effluents. It is a
simple enough question and I would expect you to be concerned about the answer as a
matter of due diligence. Will you obtain one?
I look forward to responses to my other questions, which were:"… what proportion of total alpha-emitting particulate matter is expected to be discharged to
the atmosphere and what proportion to water? "
and
"On 4th February PHE stated in a zoom meeting with NGOs that "not all organisations use 1
in a million health detriments as a regulatory criterion for assessing acceptable risk", and that
"work is going on about tolerability". What criteria will be applied to the technology you are
discussing here - i.e. UK HPR1000? How will any discrepancies in "health detriment"
estimates be resolved? Can the Environment Agency brief NGOs on what this might mean?"
Richard Bramhall
4
Assessment report – Independent dose assessment of General Nuclear System’s UK
HPR1000 Cavendish Report Number – SN-01262.002.01-REP-001 Version 1 January 2021"
Appendix H: Radiation exposure of non-human species p 88 para
H2.1 Atmospheric Discharges
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13. Water Use
It is understood a water abstraction licence will be required if an estuary site is
chosen, as appears to be the case with Bradwell. It is also noted that once-through
cooling is assumed for the purposes of the GDA. Other options can be considered at
the site-specific stage where ecology and biodiversity of the site can be factored in.
At the site-specific stage an operator will have to justify the chosen cooling system in
terms of BAT.
The BRB Pre-Application makes clear that a hybrid cooling system involving indirect
cooling from the estuary via cooling towers is the preferred method. BANNG is most
disappointed that the impacts, visual and in terms of emissions to air and discharges to
sea, are not being examined in this GDA and that the safety and security of a hybrid
cooling system is not under examination by the Office for Nuclear Regulation. We
consider that an indirect cooling system should be examined in the context of an
estuarial generic site.
In BANNG’s judgement the proposed cooling system is a substantive issue that
could make the whole project unviable We therefore urge the EA, in conjunction
with the ONR, to consider and consult on the impacts of the Requesting Party’s
(RP) proposed hybrid cooling system, as applied to the conditions of an estuarial
generic site.
It is envisaged that the volume of cooling water required would be around
198,000m3/hr. (for one 1.18GW reactor) and that the cooling process will elevate
temperature of the water by 9.70C. We are concerned that modelling of the impacts on
the marine environment apparently does not consider the implications for an estuarial
generic site. The comment by the EA is bland: ‘The quantity and temperature rise
figures presented by GNSL are similar to other reactor designs that have been subject
to the GDA process and to existing operational nuclear power stations in the UK’
(p.101). This is not good enough and suggests the EA have simply not considered the
issue in any depth.
The generic site selected a ‘conservative volumetric exchange rate for marine
modelling which represents a low dispersion environment’ (p.91). The intention is to
model the generic site closely to the specific Bradwell site. The Bradwell site is
shallow and has a refresh rate of 10 days, therefore a very slow dispersion rate. It also
has a rich and diverse marine ecology, including the Colchester Native Oyster that is
unlikely to survive a rise in temperature. None of this is taken into account in the
EA’s assessment which, once again, can avoid addressing key issues with respect to
GNSL’s application by diverting them further down the decision making line to site
specific permitting and permission.
The potential impact on fish and invertebrates from screening and pollutants is a
matter of considerable concern at comparable sites, notably Hinkley Point. The
chapter merely notes the issue and the need for screening, fish deterrent and return
systems. Clearly this is another matter left for other stages in decision making.
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The environmental impacts through emissions, discharges and intrusion of potential
piers, pipelines, cooling towers and the transport of materials is altogether omitted
from the assessment.
BANNG finds responding to the water use and abstraction issues frustrating and
dispiriting. The EA seems to rely entirely on the generic model of a single reactor
with open sea once-through cooling to reach vague, uncontentious and insubstantive
conclusions. Substantive matters of concern on impacts on marine ecology are
relegated to later stages in decision making.
BANNG urges the EA to revisit this section and consider impacts on marine
ecology, fishing and invertebrates from the operation of reactors using hybrid
cooling systems on a shallow estuary with low refresh rates (a generic site derived
from the Bradwell site’s characteristics).
Ch. 14. Discharges to surface waters and groundwater
Similar concerns apply as those above. We note that the thermal impact of the cooling
water is reserved to the site-specific stage. The RP considers that the choice of biocide
to prevent biofouling should be a site-specific matter. It is also noted that the
assessment is based on once-through cooling and that the alternative system proposed
by the RP is a matter for site-specific decision and, therefore, placed out of scope for
this GDA.
We note that the EA asked that the RP consider the environmental impact of water
discharges and chemicals used at the GDA stage. Unfortunately, there are impacts
that cannot be known at the generic stage and must be left to more detailed specific
modelling. However, we consider the EA should press the RP to provide more
information on the potential acceptability of emissions and discharges using the
estuarial generic site as the basis for assessment. Furthermore, we consider that it
should be indicated that discharges should not be allowable into a MCZ (see
comment above on Ch.11).
On the issue of discharges, the Consultation concludes that the risk-assessment work
carried out for the GDA must be revised with greater detail at the site-specific
permitting stage to reduce the uncertainty that exists in the work carried out so far.
We regard this as a pusillanimous response, providing the RP with a relatively light
touch at the GDA stage and passing responsibility forward to the permitting stage.
Discharges to the waters of the open sea or estuarial generic site are a matter of
immense importance for the potential impacts on the marine environment. The EA
has failed to engage in any depth on the key issues, including: thermal impact of
cooling water; biofouling; designated areas such as MCZ. The assessment relates
only to a once-through cooling system postponing consideration of alternative
systems, such as the hybrid system proposed by GNSL discharging into an estuarial
generic site, to the site-specific analysis. We consider the EA should revisit and
review its preliminary conclusions with a view to ensuring more detailed
information on the impacts into the specified estuarial site. The overall assessment
for this issue is inadequate and it is hard to see how a SoDA could be issued
without deeper analysis.
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Ch.15 Operation of Installations
The incompleteness and inadequacy of the assessment of the operation of installations
is recognised. The requirements are provisional and mostly, and understandably,
reserved to the site-specific stage where detailed information on site, setting and
dispersion points can be assessed. However, a sensitivity analysis was carried out and
modelling demonstrated that stack height had to be increased to 40m. to achieve
acceptable ground level emissions. Overall, there is no GDA assessment of this issue
and matters are left for future operators with detailed information about the nature of
combustion plant and environmental setting for discharges to air.
Ch.16. Control of major accident hazards
The EA’s remit on major accidents covers impacts on environments. Prevention of
accidents is a matter for ONR. In the event of a catastrophic release of radioactivity
the environment would be contaminated and potentially uninhabitable over a wide
area. BANNG has calculated that a major release at the Bradwell site could affect an
area within 30km. and a population of around half a million people.
The high consequence risk from a major accident is a major reason for not building a
major new nuclear power station at the Bradwell site. It is an issue of the gravest
public significance. The ONR, as part of its GDA and in conjunction with relevant
authorities should undertake a public consultation on the risks, consequences,
preventative measures and emergency planning procedures arising from a major
release of radioactivity at the generic site. The problem should be consulted upon now
rather than later in the decision making process.
Ch. 17
No comment.
Ch.18 Preliminary conclusion
For reasons set out at various points in our response, BANNG does not concur with
the preliminary conclusion that, ‘a SoDA could be issued if all potential GDA issues
are resolved’.

Written on behalf of the Blackwater Against New Nuclear Group (BANNG) by
Prof. Andrew Blowers, OBE, Chair of BANNG
30 March, 2021
(With thanks to Richard Bramhall of the Low Level Radiation Campaign who
contributed to the information relating to Ch. 12.)
(With thanks to Peter Banks,Varrie Blowers, Ian Clarke, Roger Mullis and Sophie
Weaver for their comments.)
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ANNEX 1

-

BANNG PAPER NO. 47

Environment Agency (EA) Policy Paper
Generic Design Assessment (GDA) of the UK HPR1000: consultation plan
Comments from the Blackwater Against New Nuclear Group (BANNG)
BANNG welcomes the forthcoming consultation on the GDA of the UK HPR1000.
The plan details the EA’s intention to consult widely and to engage with stakeholders
and the general public. As a leading NGO concerned with the proposed deployment
of the UK HPR1000 at Bradwell-on-Sea Essex, BANNG wishes to engage with the
EA. In particular we wish to engage through a specific EA/BANNG liaison meeting.
This should be similar to, but not a substitute for, our regular ONR/EA engagement
meetings. We also have some observations to make on the consultation plan.
Purpose of the consultation
The process of consultation is set out in detail, including methods of consultation, the
range of organisations to be consulted and the way responses will be handled. But,
very little is conveyed on what the consultation will be about, what is its purpose and
the substance of its concern. The EA provided a very detailed, informed and
challenging response to BRB’s Stage I Pre-Application consultation. It was highly
critical of the inadequate information, evidence and detail provided by BRB. The
EA’s response covered a myriad of issues from the impacts of climate change to the
need for appropriate standards and safeguards and measures to protect and enhance
the environment.
It would be helpful to have a statement on the relationship between the EA’s response
to the BRB consultation and its consultation on the GDA. It would be helpful to have
a clear appreciation of the issues that will be covered and the EA’s view on the
adequacy of BRB’s proposals. It would also be helpful for the consultation to provide
a clear statement of purpose and its views on the proposals. This would establish the
context for public responses and might also indicate those areas where views would
be especially helpful and welcome.
Generic or Site Specific
It would be helpful if the status of the consultation with respect to the Bradwell site
could be established. As a generic assessment presumably the power station
development would be applied to a ‘generic’ site. And yet, the consultation is aimed
at the public and stakeholders near the Bradwell site. It would be helpful to know if
the generic site has the parameters of a specific site, notably an estuarial location quite
similar to Bradwell. Perhaps the mystical distinction between specific and generic has
been sufficiently elided so that the site under consideration in the consultation is, to
all intents and purposes, Bradwell. Clarification of the point will be necessary and
helpful to avoid confusion among respondents. Perhaps you could clarify how the
public are expected to respond to a consultation on a generic site when most
respondents will obviously respond specifically on Bradwell. How will the EA take
these views into account?
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Substantive Issues
It is anticipated that the EA consultation will cover the range of issues identified in
the NPS EN-6 (2010). These include impacts on habitats, heritage, marine
environment and related societal implications. However, there are some major
intergenerational issues that have become more significant since the NPS was
published almost a decade ago. In particular, climate change has become a
transformative issue affecting energy and environmental policy. For coastal sites,
especially Bradwell, the longer term implications of climate change on site viability
are of fundamental concern. It is anticipated that the EA consultation will present
forecasts and models of sea level rise, storm surge and coastal process impacts at the
Bradwell site and the potential risk to the power station complex. This applies
especially to the spent fuel store which will remain at the site until well into the next
century on current projections for long-term management of radioactive wastes. It
will be helpful to have the EA’s view on the long-term risk and the viability of
mitigation measures in the unknowable circumstances of the far future.
The Bradwell proposal is massive in scale and would undoubtedly transform the rural
environment into an industrial and urbanised complex affecting economy and
wellbeing. You may be aware that in its response to the BRB Stage 1 consultation
BANNG has called for a Social Impact Assessment to be undertaken while Colchester
Borough Council has requested a Health Impact Assessment in addition to this. We
assume the EA will make comments on the impacts of the project as a whole and the
extent to which environmental harm will be comprehensive and irreversible.
Participation in the Process
As indicated above, BANNG is keen to participate in the consultation. We shall
welcome the full documentation that sets out your conclusions. We shall be interested
in your statement of what you do and, more especially, what you do not do. Our
experience has been that the EA presents convincing evidence and conclusions but is
less assertive in ensuring adequate implementation. We hope that, on this occasion,
participation in the exercise will be purposeful and effective. And we shall welcome a
clear indication of where our responses have been taken into account and impact on
outcomes.
In terms of specific input, BANNG will: attend relevant online events; visit drop-in
events; hold a conference (remotely) to hear the EA’s views; and attend an
EA/BANNG engagement meeting (possibly with others to be determined).
We look forward to participating fully in your consultation on the GDA for UK
HPR1000.
Professor Andrew Blowers, OBE
Chair of BANNG, on behalf of BANNG

31 December 2020
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