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Sellafield / Windscale
Sellafield originally known as Windscale started as a production facility for plutonium for the British
nuclear weapons programme. It later became the site of the first commercial nuclear power station
(although it still retained it mission of producing plutonium).
There was a serious fire at the plant in 1957 and although all milk produced in the 500km2 around
the plant was destroyed for several months afterwards the full scale of the incident was known
until recently. The accident resulted in a release of 20,000 curies and it is estimated that this
resulted in over an additional 200 deaths.
Detailed studies carried out by the Committee on Medical Aspects of Radiation in the Environment
(COMARE) in 2003 found no evidence of raised childhood cancer around nuclear power plants,
but did find an excess of leukemia and non-Hodgkin's lymphoma (NHL) near other nuclear
installations including Sellafield, AWE Burghfield and UKAEA Dounreay. COMARE's opinion is that
"the excesses around Sellafield and Dounreay are unlikely to be due to chance, although there is
not at present a convincing explanation for them". (COMARE 10th Report: The incidence of
childhood cancer around nuclear installations in Great Britain". Committee on Medical Aspects of
Radiation in the Environment.)
Both the Irish and the Norwegian
governments are seeking complete
closure of the Sellafield site since
they believe it is a threat to their
populations.
Once hailed as the showcase of
British nuclear technology the
Sellafield site is now a security and
economic nightmare for the British
taxpayer which is best not
mentioned. However, it is still a
crucial component of the British
nuclear industry.

Spent Fuel
A nuclear power plant typically requires 25,000kg of fuel per year. The fuel comes in the form of
prefabricated fuel rods. After about three years the fuel rods have to be replaced due to the build
up of waste products and damage due to the high radiation levels and temperatures. However,
only about 4% of the possible energy from the fuel has been extracted at this point. The nuclear
industry claim that the new reactors will be able to use 6% but this has not been achieved on a
large scale so far.
Upon removal from the reactor the fuel rods are highly radioactive (thousands of times more than
when they entered the reactor) and give off a lethal dose of radiation in minutes.

Storage
Ideally the used fuel rods would be
removed from the reactor and
allowed to cool for a few years in
cooling ponds before going to long
term disposal.
However, because there is no long
term solution for disposal of nuclear
waste and because of bottlenecks in
the necessary processing of the used
fuel most of the fuel rods continue to
be held in storage - most at the
nuclear power plant or at  facilities
such as Sellafield.
Dry Storage

After sufficient cooling in a fuel pond waste
fuel can be stored in dry storage. The rods
are sealed inside steel containers which
stops radioactivity escaping into the
environment. The steel containers are then
placed inside concrete which provides
radioactive shielding.
The steel containers can reach
temperatures of 400°C. Although dry
storage is probably safer than storage in
spent fuel ponds the transfer from the
ponds to the dry storage can be a safety
concern. If the seal on the steel container
fails it is difficult to return the fuel rods to

the fuel pond due to the high temperature of the container. 
Sizewell B will be storing over 1000tonnes of

waste (see ‘Sizewell’ panel for details)

MOX Fuel
Reprocessed spent fuel can be turned into Mixed OXide or MOX fuel rods. The fuel rods are a
mixture of plutonium and uranium oxide.
The MOX fuel itself will not be reprocessed. The reprocessing of spent fuel and conversion into
MOX fuel rods only decreases fresh uranium requirements but 12-22%
The spent MOX fuel rods are much more radioactive than spent uranium fuel rods and contain a
much wider mixture of radioactive isotopes. They therefore preset a much greater risk in the event
of an accident or terrorist attack.
In the UK MOX is manufactured at the MOX plant at Sellafield which cost the taxpayer £472
million. The Royal Society reported in September 2007 that the Sellafield MOX plant, designed to
produce 120 tonnes of MOX fuel a year, was now expected to produce only 40 tonnes a year. In
February 2008 in answer to a parliamentary question, Energy Minister Malcolm Wicks admitted
that the plant had only managed 2.6 tonnes of production in 2007 – and a total of only 5.2 tonnes
since opening in 2001. That is less than 1% of its intended capacity.

Vitrification
It is intended that the high level radioactive waste will be reduced in
volume by evaporation and then turned into glass blocks (vitrification) and
then placed into a container (called a can) to be ready for long term
disposal.
The initial vitrification plant at Sellafield cost £240million and was
designed to produce over 600 cans per year. However, throughout most
of its operation it has produced less than half this amount.
The situation became so bad that in 2001 the NII said that reprocessing at Sellafield had to be
stopped so that the backlog of unprocessed high level waste could be cleared.
In 2003 a new plant was added at a cost of £320 million which should have enabled a total of 900
cans per year to be produced. Again less than half this amount was produced. The NII states that
out of the 4,500 cans that should have been produced in the five years prior to March 2008 on
1,946 were produced.
So far only 8% of the UKs high level nuclear waste has been securely packaged. The remainder is
spread over 37 different sites and continue to be sites of potential accidents or terrorist attack.
Without the ability to turn the waste into a safe form for disposal dangerous levels of high level
radioactive waste will continue to accumulate and any future long term disposal is not possible.

Disposal
Even without new nuclear power stations there is still a lot of nuclear waste to be made safe. It has
recently been proposed that the best solution would be deep burial. However, the details of how
and where this will take place have not been finalised.
At present it is assumed that the waste cans will be placed into containers and will remain in
storage for 150 years before being placed in a repository underground. It will take another 50
years to fill the repository, which will then remain open for another 300 years, while the waste is
monitored, before being sealed up and buried.
Officially, containers are designed to last for the full five centuries before the repository is closed.
But a recent Environment Agency report questions whether this is "realistic" and says there is an
"absence of robust arguments which demonstrate that this target is achievable in practice".
The report suggests that the containers are not made of the best kinds of stainless steel best able
to resist corrosion and questions whether the types used are "fit for purpose over an extended time
period".
It reveals that their internal surfaces are not treated to remove vulnerabilities to corrosion, and that
some have seals "that are not expected to be durable over periods of hundreds of years". It also
discloses that some operators have touched the steel drums with their bare hands, although the
rules require gloves, depositing sweat that can also lead to corrosion.
Tens of thousands of containers already in store have been produced to less exacting
specifications, which do not even attempt to make them safe for the necessary 500 years. The
report adds that the implications of this do not seem to have been "fully considered". Some 17,000
containers in storage contain a kind of nuclear waste that reacts with cement and so is expected to
fracture the concrete encapsulating it within 140 years.
Computer models show, the report says, that 40 per cent of the containers could fail within 1,000
years, and that under "certain scenarios" this timescale could shrink to "less than 200 years". It
concludes: "It is not clear how package integrity during storage can be assured over the extended
timescales now being suggested."
The Nuclear Decommisioning Authority has criticised some of the media coverage of the above
report but is yet to respond to the questions raised by the report itself.

Reprocessing
Spent fuel can be reprocessed. There are several
reasons for reprocessing:
• provide plutonium for nuclear weapons
• provide fuel for proposed fast breeder reactors
• provide MOX fuel for conventional reactors
• help convert the spent fuel into a more manageable

form
Sellafield is meant to reprocesses spent fuel from the UK and other countries. However despite
millions of pounds of tax payers money none of the various reprocessing facilities are working
correctly. 

Simulation by the Norwegian Radiation Protection Agency of the dispersion of Caesium 137 after
the release of 1% of the 1000m3 of Highly Active Liquor (HAL) stored at Sellafield.
This results in contamination 10 times worse than after the Chernobyl accident.
In 2001 there was a build up of explosives gases in some of the tanks containing the highly active
waste. The incident was serious enough for the Nuclear Installation Inspectorate to government
ministers.

In 2004 to 2005 there was a leak at
the THORP reprocessing plant at
Sellafield. Over 18,000 gallons of a nitric
acid solution containing 20 tonnes of
Uranium and 160Kg of Plutonium leaked.
The leak went undetected for 9 months.

Yucca
Mountain
In the USA it was proposed to create a
long term underground depository at
Yucca Mountain. After spending
$13.5billion the project has now been cut
as costs estimates soared by over 67%
to over $90billion.
According to the 1982 legislation, the DoE was supposed to start accepting fuel from utilities early
in 1998, but its failure to provide a repository on time has meant that the fuel has had to be stored
at reactor sites. Since 1998 some 60 lawsuits have been launched by US utilities to try to recover
the extra costs incurred. Payouts totalling over $600 million have already been awarded, and with
other lawsuits outstanding the compensation costs to the government could run into billions.

Who Pays
No nuclear plants will be built if the energy companies have to carry the risk of the unknown cost
of disposal of the waste. It is therefore proposed that the government will provide the facilities for a
fixed cost to the energy companies and any increased costs will be met by the tax payer.
All the current work on waste disposal has been on dealing with the waste from previous nuclear
power plants. In an attempt to make new nuclear build seem competitive with alternative energy
sources the energy companies are proposing to keep the fuel in the nuclear reactors for longer.
However, this is still in the experimental stage and the new ‘high burnup’ fuel has not been tested
over a long period of time and there is not experience of dealing with the waste which is more
radioactive and has a different composition to the old waste.
It is claimed that this will reduce the amount of waste produced per kilowatt hour of electricity
produced which is true but in terms of disposal is largely irrelevant. The important factor is not the
volume but the heat generated by the spent fuel. The much more radioactive ‘high burnup’ spent
fuel generate substantially more heat.
It is therefore unlikely that the waste from the new nuclear power stations can be treated and
disposed of by simply extending the depository for the existing fuel waste.
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Nuclear Waste Trains
"Nuclear trains" are trains carrying used, but extremely radioactive, nuclear fuel rods from nuclear
power stations to Sellafield in Cumbria for reprocessing. Nuclear waste is transported in large
white-painted "flasks", each of which is carried on a flat-bed railway wagon.
As can be seen on the map the trains pass through highly populated areas including London,
Bristol and Edinburgh.
The trains have been involved in several derailments and accidents including a collision with a
lorry at a level crossing in Ashford in Kent.
Despite reassurances from the nuclear industry that the containers are basically indestructible,
including a staged crash in 1985
In the review, nuclear expert John Large, of Large
& Associates, examined potential accidents and
acts of terrorism that could severely damage a
nuclear waste ‘transportation flask’, causing the
release of radioactivity. It could spread radiation
over 100 kilometres, and cause over 8,000 deaths.
Also local authorities along the nuclear rail routes
do not have to prepare any emergency plans or
inform the public of what best to do in the event of
such an accident or attack.

Over 56% of the budget of the Department Of Energy and Climate Change goes to the Nuclear
Decommissioning Authority.


