Response to:
Consultation on the management of overseas origin nuclear fuels held in the UK
(03 March 2014)
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/285882/overse
as_fuels_consultation.pdf
Stop Hinkley – May 2014

“if anybody, including BNFL were given a choice about whether to
start building a large oxide reprocessing plant now, the answer
would almost certainly be in the negative. THORP may be a
marvel of modern engineering, but it is a marvel designed in a
period of unreserved optimism about nuclear power that has now
passed” 1

Author: Dr Rachel E J Western, BA (Oxon) PhD MRSC1
Dr Western worked for fifteen years as a Nuclear Researcher for Friends of
the Earth, and for five years as a Consultant to ‘Nirex’, the Nuclear
Industry Radioactive Waste Executive. She was also a member of Nuclear
Waste Advisory Associates
Note
This response takes an historical perspective set in the context of the proposal to build two
additional nuclear reactors at Hinkley in Somerset. The fact that ‘virtual reprocessing’ – or ‘not
reprocessing’ is proposed is to be welcomed. Unfortunately the decision to not reprocess should
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have been taken much earlier. At the Planning Stage it was quite clear that THORP was not needed.
The same is true for the proposed Hinkley C Power Station.

The Consultation
The DECC consultation sets out proposals which would allow the NDA to manage by means
of interim storage and disposal any small quantities of overseas origin oxide fuels that are
either not economic to reprocess or cannot be reprocessed in THORP before it closes in 2018.
This approach would permit the NDA to close out the remaining overseas contracts in a costeffective and timely way, providing more certainty over the future plans for THORP and for
the future decommissioning of the Dounreay licensed site. 2
Primary Conclusion
There remain 300 tonnes of overseas spent fuel due to be reprocessed at THORP. 3 In
addition there may be UK AGR fuel to be reprocessed. The primary conclusion of this
response is that the option of not reprocessing 30 tonnes of fuel should be extended to cover
the remaining 300 tonnes, and also the AGR fuel, in order to avoid the disadvantages of
reprocessing, and to enable the NDA to focus on clean-up of the legacy wastes on the
Sellafield site. Furthermore, recent research by the NDA indicates that Magnox reprocessing
should also be halted.
This would serve to:





Reduce waste volumes at a time when waste management is in crisis
Reduce carcinogenic discharges
Halt the escalation in the plutonium stockpile
Enable radical refocussing on Sellafield clean-up

No wastes or plutonium should be returned to their Country of origin

What is Reprocessing
Reprocessing is the separation of plutonium in the other nuclear wastes held in used nuclear
fuel. The plutonium produced in a nuclear reactor is locked inside the uranium rod and
mixed with intensely radioactive fission products. The fission products are isotopes of
elements ranging in atomic number from 30 (zinc) to 66 (dysprosium).4 Most of them are
radioactive and their half-lives range from less than a second to thousands of years. 5
Sellafield is a military site set up immediately Post War to provide plutonium for nuclear
bombs. 6 7 The plutonium is obtained by chemically separating it from waste nuclear fuel
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rods, and the process used for the separation is known as ‘solvent extraction’ 8] When using
this technique it is essential that the solid rods of radioactive waste are converted to liquid.9
As a result the radioactive wastes left over from the plutonium extraction are liquid. Because
they are intensely radioactive they are known as ‘Liquid High Level Waste’ (or Liquid HLW)
10 11

Sellafield continues to separate plutonium from other nuclear wastes even though 12 the
military requirement has been met. 13

Early History
Britain’s first involvement with nuclear power was military, secretive and unsanctioned by
Parliament. 14 The Sellafield site in Cumbria began life in 1939 as a factory manufacturing
explosives.15 In 1947 work began on two ‘piles’ – early nuclear reactors – to produce
plutonium for nuclear weapons. Associated with them were a network of other buildings
including a plant to separate out the plutonium from the waste nuclear fuel removed from the
piles. 16 The first chemical separation plant for plutonium ( - a reprocessing plant - ) was
called B204 and it operated from 1952 to 1964.17 In October 1952 Britain exploded its first
nuclear bomb. 18
The Magnox Programme
In February 1955 the Government produced a White Paper entitled ‘A Programme of Nuclear
Power’ outlining plans for the construction of 12 nuclear power stations over the next ten
years; and the second plutonium separation plant at Sellafield ‘B205’ started up in 1964 to
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extract plutonium from this programme of nuclear power reactors, as well as the specifically
Military reactors. These reactors are known as Magnox. 19
The Magnox Programme and Cost
In 1950, the long term objective was to produce electricity from nuclear reactors at a cost that
was similar to that from coal. 20 In the White Paper it is recognised that the electricity from
the Magnox Stations would be far more expensive than from coal fired stations. However a
‘plutonium credit’ was ascribed to the putative value of the plutonium that these reactors
would produce,21 and with this sleight of hand the costs of nuclear electricity balanced the
cost of electricity from coal. However, from 1956 when the plutonium credit was reduced by
75%, it was quite clear that the Magnox reactors would be grossly uneconomic.22
The Magnox Programme and Plutonium for Weapons Use
The production of plutonium was a primary purpose of the civil Magnox programme, and
was used to justify the high costs. The explicit purpose of this was the development of the
‘fast breeder reactor’. 23 However there was also a military link which was kept secret from
the public.
By the late 1950s the civil Magnox programme had created a surplus of plutonium. At the
same time America had produced a surplus of military uranium. 24 The result was the 1958
Mutual Defence Treaty which encouraged the transfer of materials for the preparation and
implementation of military plans. 25 Finally in 1986 Lord Marshall of the CEGB interviewed
on Thames Television that plutonium from the early civil reactors had gone into the US
Defence stockpile. 26 This admission was based on exhaustive evidence by CND at the
Sizewell Inquiry based on an interview by David Lowry of Lord Hinton, former Chairman of
the CEGB. 27
The ‘Fast Breeder Reactor’
Apart from the Military rationale for extracting plutonium from the waste fuel that is
removed from a reactor, the other reason given was that it could be used in a so-called ‘Fast
Breeder Reactor’ - FBR. The word fast comes from a technical term derived from nuclear
physics, but the term breeder comes from the notion that after the reactor had run for a while
it would manufacture more plutonium that it was actually loaded with. It was a very
attractive notion – like putting wood on a fire that burnt to produce more wood.
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In 1955, it was announced that the very first electric power generation by atomic energy had
taken place using a breeder reactor in the United States, and Britain announced a FBR project
to be started up at Dounreay on the tip of Scotland. 28 However, these reactors had technical
problems. 29 Between 1955 and 1984 the UK spent £2,400 million on the FBR project, 30
and in 1984 the Chairman of the Atomic Energy Authority (AEA) announced that a further
25-30 years more work was needed, together with an additional £3,600 million, before the
FBR could reach commercial status. 31
The Historical Context of the Contracts to Reprocess Overseas Fuel
In November 1963, the first UK plutonium separation (reprocessing) plant was run down 32
and reprocessing in the second plant began in 1964. 33 Before operation of the second plant
had even begun, the need for reprocessing appeared doubtful. Supposedly, the plutonium that
was separated was to be used in fast breeder reactors and the uranium was also to be reused.
However, the economics of recovery and reused were tenuous. By 1962, there was already a
plutonium surplus. 34 The Chairman of the Windscale Local Liaison Committee commented:
“everyone hoped that plutonium would eventually be used as a nuclear fuel” 35
In 1963, it was reported to the Windscale Local Liaison Committee that work was being
undertaken to produce fuel elements spiked with plutonium in order to “find an outlet” for
plutonium. 36
Within a year of the run-down of the first separation plant, the UKAEA were planning to
restart it for the reprocessing of ‘oxide’ fuel. The fuel used in the military reactors and in the
nuclear power station built in the first nuclear power programme used uranium metal as a
fuel. However, the nuclear power stations in the second programme and also many of the
overseas nuclear reactors used uranium oxide rather than uranium metal as the fuel. This fuel
type introduces complications to reprocessing as the fuel rods require elaborate mechanical
treatment and the fuel contains more radioactivity.
It was proposed to provide equipment in which all known types of oxide fuel could be cut
into small pieces and dissolved in nitric acid. 37 The acid solution of dissolved spent fuel was
to be sent through one cycle of solvent extraction within the old plant before it was sent to the
28
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second solvent extraction plant which had just been built.38 In August 1969 the
commissioning of the converted plant, known as the ‘Head End’ plant was completed. 39
Although it was already quite apparent as early as 1964 that there was no compelling
economic argument for the immediate reprocessing of UK fuel, the prospect of obtaining
foreign reprocessing contracts introduced an additional set of considerations. It was felt that
it was important to establishing the Atomic Energy Authority in the oxide fuel reprocessing
business 40 and that facilities for oxide reprocessing should be provided as early as was
possible. 41 It was concluded that:
“An oxide fuel reprocessing plant built to operate prior to 1972 can only be justified
on the basis of obtaining sufficient overseas reprocessing business to make it a sound
economic proposition.” 42
However, it was argued that oxide reprocessing capacity:
“should be provided as soon as possible to give the Authority early entry into the
European market, which is of high potential profitability.” 43
In September 1968 it was reported that the overseas order book for overseas oxide
reprocessing had begun to fill and that there was the prospect for a substantial order for fuel
reprocessing in the period 1972/77. 44 It was considered that if this order was obtained a third
plant ‘THORP’ might be required for 1976. 45
On 26 September 1973, oxide reprocessing was abandoned when radioactive gas escaped into
the working area of the Head End plant and contaminated the workers. Clean-out of the plant
during shut-down had failed to remove intensely radioactive solids 46 from the process
vessels.47 The heat generated from these solids produced temperatures up to hundreds of
degrees centigrade. 48 During recharge of the plant acidified solvent came into contact with
the radioactive solids and reacted to produce a chemically explosive mixture. 49,50,51
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Radioactive gas was released into the working area and all 35 men working in the building
became contaminated. 52
Despite this accident BNFL still proposed to build large oxide reprocessing facilities. 53

The Windscale Inquiry
Late in 1974 BNFL first announced their plans to build THORP. The plans attracted little
public attention until a year later when on 21st October 1975 the Mirror newspaper ran a story
that BNFL planned to make Britain the ‘world’s nuclear dustbin’. The public response was
immediate and vociferous. 54 The decision on whether to hold a Planning Inquiry was left to
the then Labour Environment Secretary Peter Shore, who was torn between the pressures to
earn foreign currency and the concerns of Cabinet colleagues like Tony Benn, who had called
for a national debate about nuclear power. 55 However, on 10 October 1976 a concrete
storage silo at Windscale (Sellafield) was found to have a serious leak which had been kept
secret for twelve days. Soon after this it was announced that there would be an Inquiry into
the decision to build THORP. 56
There have been a number of books written about the Windscale Inquiry. 57
Plutonium and the Windscale Inquiry
In 1971, the Nobel Prizewinner Glenn Seaborg compared the value of plutonium to the value
of gold, 58 and the recovery of plutonium was seen at the time of the Windscale Inquiry in
1977 as one of the main attractions of reprocessing. 59 At the Windscale Inquiry much of the
debate was over the timing of reprocessing. THORP’s critics argued that the decision to
construct the plant could be postponed for five or ten years without jeopardising generating
plants that hinged on plutonium stocks. Justice Parker, the Inspector rejected the case for
delay by accepting BNFL’s contention that THORP would be necessary to guarantee
plutonium supplies beyond the eighth fast reactor envisaged. 60
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The Construction of THORP
Mr Justice Parker accepted BNFL’s case and recommended that THORP should be built and
in May 1978 the construction received Parliamentary approval. 61 On 27 March 1994, the
operation of the ‘THORP’ plutonium separation plant began when active commissioning of
the ‘head end section’ started with the first shearing of fuel from the Heysham nuclear power
station.62 However, four days later on the 31st March 1994 – the Dounreay Fast Breeder
programme which was meant to use the plutonium from THORP was shut down 63
‘MOX’
There is an alternative to using plutonium in a Fast Breeder Reactor – it is known as ‘MOX’.
MOX stands for ‘Mixed Oxide’ fuel and is a mixture of plutonium and uranium fuel that can
be used in an ordinary reactor, rather than a specially build FBR.
A few weeks after THORP was started up construction work began in April 1994 on the
‘Sellafield MOX Plant’, or SMP. 64 SMP was a plant designed to fabricate mixed oxide fuel
rods. However, with the projected annual throughput of 120te HM ... SMP actually
manufactured 13.8te HM of MOX fuel during its operating life. The aggregate net total loss
for the full plant lifecycle was around £2.2BN. 65
In addition to the problems associated with the manufacture of MOX fuel, MOX fuel use is
also problematic. It increases the amount of plutonium 66 and increases the radiotoxicity of
the waste 67.

Plutonium Transport
In September 1977 it was revealed for the first time that the United States had exploded a
device using plutonium from an ordinary reactor – rather than specifically ‘weapons grade’
plutonium from a specially designated nuclear reactor. 68 This fact has extremely serious
implications for reprocessing – in particular the risks associated with the transfer of
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plutonium back to its country of origin. 69 The plutonium stocks produced by overseas
reprocessing should not be returned
Waste Management
It has been argued that despite the fact that the plutonium separated by plutonium has become
a liability, reprocessing (plutonium separation) is still needed as a waste management
technique for the waste fuel removed from nuclear reactors. However, as far back as 1976,
President Ford announced that the US would no longer consider reprocessing as a ‘necessary
and inevitable step in the nuclear fuel cycle’. 70 The question is not so straight-forward for
the ‘Magnox’ fuel used in the older reactors in the UK. This fuel uses a magnesium /
aluminium alloy which is subject to corrosion under wet conditions. Unfortunately the
majority of Magnox stations discharged the fuel into cooling ponds. In 1963 the possibility
of using corrosion resistant cladding was considered – but the idea was dismissed. 71 If the
fuel is not reprocessed it can be dry stored. 72 In 2012 the NDA considered that this could be
possible – even for previously wet fuel:
“The possibility of drying and containerising wetted fuel is currently under
development. The work is at a stage where the option is considered technically
feasible, further detailed design would be required if it were decided to implement this
option.
For dry fuel that remains in the reactor, preliminary studies have shown that it can be
safely stored in-reactor for decades with negligible degradation as confirmed by
experience with storage of several hundred tonnes of fuel in air cooled dry stores at
Wylfa. Thus in the event of acute failure, dry fuel in reactors would be held on-site inreactor until the appropriate conditioning and disposal facilities are in place.” 73
The volume of Magnox waste is actually increased 100-fold by reprocessing. 74 This is
extremely problematic as waste management is internationally in crisis. In the UK the
disposal programme is experiencing severe problems due to the reluctance of communities to
host a disposal site – quite apart from the scientific problems75 . Internationally the whole
notion of disposal has been thrown into question by the recent leak 76,77 at the WIPP disposal
site in the United States.
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Discharges
Sellafield routinely discharges voluminous quantities of radioactivity into the
environment.78,79 The Convention for the Protection of the Marine Environment of the North
East Atlantic – the ‘OSPAR’ Convention entered into force March 1998. The Sintra
statement of 1998 sets the objective of reducing radioactive discharges, by the year 2020, to a
level where the additional concentrations resulting from the said discharges are close to
zero.80
The NRPB have reported that just one exposure to a radioactive atom is enough to initiate
cancer. 81
Incident at THORP
THORP has not run smoothly. For example, nine years ago there was a report of a serious
leak. The Health and Safety Executive reported:
“On 20 April 2005 British Nuclear Group Sellafield Limited (BNGSL) discovered a
leak from a pipe that supplied highly radioactive liquor to an accountancy tank in a
part of the Thermal Oxide Reprocessing Plant (THORP) at Sellafield, known as the
‘feed clarification cell’. The incident was categorised by BNGSL as ‘3’ on the
International Nuclear Event Scale.
In total, approximately 83 000 litres of dissolver product liquor, containing
approximately 22 000 kilograms of nuclear fuel (mostly uranium incorporating
around 160 kilograms of plutonium), had leaked onto the floor of the cell. That leak
had begun prior to 28 August 2004 and had remained undiscovered until 20 April
2005.” 82
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The Sellafield Clean-up Programme
The Sellafield clean-up programme is not faring well. The Rt Hon Margaret Hodge MP,
Chair of the Committee of Public Accounts, said in February 2014:
"An enormous legacy of nuclear waste has been allowed to build up on the Sellafield
site. Over decades, successive governments have failed to get to grips with this
critical problem, to the point where the total lifetime cost of decommissioning the site
has now reached £67.5 billion, and there’s no indication of when that cost will stop
rising.
…
It is unclear how long it will take to deal with hazardous radioactive waste at
Sellafield or how much it will cost the taxpayer. Of the 14 current major projects, 12
were behind schedule in the last year and five of those were over budget.
Furthermore, now that Cumbria County Council has ruled out West Cumbria as the
site of the proposed geological disposal facility, a solution to the problem of longterm storage of the waste is as far away as ever.
…
Public money to the tune of £1.6 billion is being spent at Sellafield each year.
…
Over several decades, successive governments have been guilty of failing to tackle
issues on the site, allowing an enormous nuclear legacy to build up. Deadlines for
cleaning up Sellafield have been missed, while total lifetime costs for
decommissioning the site continue to rise each year and now stand at £67.5 billion. It
is essential that the Authority brings a real sense of urgency to its oversight of
Sellafield so that the timetable for reducing risks does not slip further and costs do
not continue to escalate year on year.” 83
This Consultation signals that reprocessing at THORP can be ended, and the 2012 NDA
Magnox document shows that the same is true for the older fuel currently reprocessed at the
site. Britain has accumulated the biggest stockpile of civil plutonium in the world. What was
once a valued asset is now viewed as a costly liability and a target for terrorists. 84 It is time
to draw reprocessing to a close and concentrate on making safe the dangerous nuclear legacy
at the Sellafield site.

Are there any possible consequences of this proposal which the Government might not
have anticipated?
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An important consequence of the proposal is that it sets a precedent that can be extended to
the remainder of the 300 tonnes of overseas fuel and any AGR fuel that remains to be
reprocessed. These may be put into interim storage in the same way. Reprocessing is
uneconomic and it is also irresponsible to be adding to the stockpiles of HLW when we are
no longer contractually obliged to do so. Recent research from the NDA indicates that
Magnox reprocessing may also be halted. The message of this Consultation is that
reprocessing at Sellafield should end.
Are there any significant factors that we may have overlooked or under / over estimated
that would influence our decision on the NDA’s proposal?
A significant factor that has been overlooked are the problems affecting the clean-up
programme at the Sellafield site. The termination of reprocessing would allow more focus to
be given to this.
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