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No Solution  
to Dangerous Nuclear Waste 
__________________________________________________________
 
 
 
 
'If a problem is too difficult to solve, one cannot claim that it is solved by pointing to all the 
efforts made to solve it'  
 

Hanes Alfven, Energy and Environment, Bulletin of Atomic Scientists, May 1972  
(quoted in the Royal Commission on Environmental Pollution –  

Nuclear Power and the Environment - September 1976) 
 

 

1. Introduction  
 
Nuclear power has been used for more than 50 years. The whole nuclear fuel chain - from 
uranium mining and enrichment to reactor operation and decommissioning - produces large 
volumes of hazardous radioactive waste, but a 'solution' to its radioactive legacy still remains to 
be found.  
 
Nuclear waste is categorised according to its level of radioactivity and how long it remains 
hazardous. The International Atomic Energy Agency (IAEA) estimates that, every year, the 
nuclear energy industry produces the equivalent of about 1 million barrels (200,000m3) of what 
it considers ‘Low and Intermediate-Level Waste’ (LILW)1 and about 50,000 barrels (10,000m3) 
of the even more dangerous ‘High-Level Waste’ (HLW)2. These numbers do not include spent 
nuclear fuel, which is also a high-level waste.  
 
Very large volumes of low and intermediate level waste are produced at uranium mines (tailings, 
waste rock) and at uranium enrichment plants (depleted uranium). Although the level of 
radioactivity of these wastes is relatively low, they remain radioactive for millions of years, 
posing serious health risks in the event they are dispersed in the environment.  
 
Spent nuclear fuel, which has been partially 'burnt' in a reactor, is mostly stored at reactors 
sites awaiting a permanent 'solution', such as disposal. However, it is highly radioactive - a 
report from a Swedish nuclear waste organisation reveals that just 20 seconds’ exposure to 
spent fuel that is within a year of coming out of a reactor is enough to prove fatal3.  
 
It takes 240,000 years for radioactive plutonium – which is contained in the spent fuel - to 
decay to a level that is safe for human exposure. This is longer than modern humans have been 
on the Earth (200,000 years). There is no way to guarantee keeping these substances safe for 
this long.  
 
It makes no sense to allow the nuclear industry to continue producing more nuclear waste. 
 
 
 
 
 

                                                 
1  Most countries split low and intermediate level waste into different categories. 
2  International Atomic Energy Agency (IAEA). 1998. Factsheets & FAQs – Managing Radioactive Waste. 

Accessed 25 March, 2010. Available at 
http://www.iaea.org/Publications/Factsheets/English/manradwa.html#note_b  

3  Svensk Kärnbränslehantering AB, March 1997. Spent nuclear fuel – how dangerous is it? 
http://www.skb.se/upload/publications/pdf/tr%2097-13webb.pdf  



 
 

 
 
 
 
 
 
 
The risk of radioactive contamination 
 
Short-lived radionuclides encountered in the nuclear chain are, for example, iodine-131 (with a half-life of 8 days) 
and iron-59 (with a half-life of 46 days). Nuclear fission products with medium-long lifetimes include caesium-137 
(half-life 30 years) and strontium-90 (half-life 27.7 years). Long-lived radionuclides that are formed in a reactor 
include iodine-129 (half-life 15.7 million years) and curium-245 (half-life 8,500 years). 
 
Radioactive materials emit radiation that can be very harmful for people and the environment for hundreds  
of thousands of years to come. Exposure to radioactivity has been linked to genetic mutations, birth defects, 
cancer, leukaemia and disorders of the reproductive, immune, cardiovascular and endocrine systems4. 
  
Accidents or natural disasters involving reactors, transports or nuclear waste storage can cause dispersion  
of significant amounts of radioactive elements, resulting in serious health risks for the people exposed to it. 
Furthermore, long-lived radioactive materials, if they are spread into the environment, can create long-term health 
hazards to the local population. 

 
 

2. Failed solutions 
 
The nuclear industry knows that hazardous radioactive waste is a serious impediment to building new reactors and 
other expansion plans. The virtually everlasting problem of nuclear waste has been identified by some as the major 
obstacle to public acceptance of nuclear power5. The link between new reactor development and nuclear waste 
management is often kept deliberately ambiguous. Billions of dollars have been spent on research and 
development over the past 50 years trying to find a solution, but without success. 
 
There have been no end of ideas6; fantasy scenarios have been put forward that range from drilling a hole to the 
core of the Earth to shooting waste into the sun. At a more mundane level, low-level radioactive waste was 
dumped at sea as a 'solution' for years. Once deep under water, it was claimed, nobody would be directly exposed 
to the risks, it would take many years for waste barrels to disintegrate and radioactive materials were believed to be 
harmless once diluted in the big oceans. That position was accepted until dangerous radioactive elements were 
proven to accumulate in sediments and marine life around ocean dump sites. After 15 years of Greenpeace 
campaigning against this method of disposal, an international treaty was signed in 1993 banning all dumping of 
radioactive waste at sea7. 

Russia, and to a lesser extent the USA, directly injected liquid radioactive waste deep underground8. Over the 
years, Russia has been injecting tens of millions of cubic metres of low, intermediate and high-level radioactive 
wastes into the Earth. In the USA, underground injection was abandoned because of concerns about the migration 
of radioactive materials with the risk of widespread contamination of ground waters. This dangerous practice is still 
allowed in Russia and a new law has been proposed that would legalise the radioactive injections.  

Below are a number of examples of countries which have tried - and failed - to manage the nuclear waste problem: 
 
 
 
 
 
 

                                                 
4  See for example US Environmental Protection Agency. http://www.epa.gov/rpdweb00/understand/health_effects.html 
5  Durant D., August 2007. Burying globally, acting locally: control and co-option in nuclear waste management. Science and Public Policy, 

34(7), pages 515–528. 
6  World Nuclear Association. Storage and Disposal Options. http://www.world-nuclear.org/info/inf04ap2.html  
7   Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter (London Convention 1972. 

http://www.imo.org/Conventions/contents.asp?topic_id=258&doc_id=681  
8  World Nuclear Association. Direct Injection. http://www.world-nuclear.org/info/inf04ap2.html#DirectInjection  



 
 

 
Germany: A ‘hole’ truth 
 
In the sixties, Germany thought it had found the perfect solution for the storage of radioactive waste: underground 
salt formations. Asse-II, an experimental repository in an abandoned 500-750 metres deep salt mine, was created. 
From 1967 until 1978 more than 125,000 barrels of waste with low and intermediate radioactivity levels, mostly 
from nuclear power plants, were put underground. It was recently discovered that Asse-II also contains smaller 
quantities of highly radioactive waste, containing long-lived radioactive materials such as plutonium. 
 
Over the past 25 years Asse-II was seen as a reference model, showing how suitable salt formations were for long-
term storage of nuclear waste. However, a few years ago it was discovered that water has been leaking since 1988 
into the supposedly water-tight chambers containing the radioactive waste. At present, approximately 12,000 litres 
of water leak into the Asse-II site every day. According to former German Environment Minister Gabriel, the salt 
mine has “as many holes as Swiss cheese”9. Already, water contaminated with radioactive tritium and caesium is 
leaking from the waste barrels.  
 
In January 2010, the German authorities decided that all the waste from Asse-II needs to be retrieved and 
repackaged. It has not yet been decided where the waste will be stored. The costs for this expensive operation will 
largely fall on the German taxpayer. 
 
France: The leaking giant  
 
France, the country with the highest nuclear portion in electricity production, has consequently accumulated large 
volumes of radioactive waste and has no solution for dealing with it. Between 1969 and 1994, low and intermediate 
level waste was dumped in Centre de Stockage de La Manche (CSM). With its massive 520,000m3 of waste 
stored, CSM is one of the largest nuclear waste dump sites in the world. Despite the illegality of dumping foreign 
waste in France, some 59,000m3 of foreign waste is deposited in CSM, coming from the reprocessing of spent fuel 
from German, Japanese, Swiss, Belgian, Swedish and Dutch utilities. 
 
In 1996, the government-appointed Turpin Commission concluded that the site – which was designed to contain 
only low-level waste – also contained long-living and higher radioactive waste and that the inventory was not 
exactly known. 
 
The supposedly indefinite storage at the CSM already shows increased levels of contamination around the site. 
Water contaminated with radioactive tritium migrates from the dumpsite into the underground aquifer. In the wells 
used by farmers to provide water to dairy cattle, levels of tritium are at 750 Bequerels per litre (Bq/l), seven times 
the European recommended limit of 100Bq/l. In agricultural land close to the dumpsite, levels in the underground 
aquifer during 2005 averaged 9000 Bq/l or 90 times above the recommended limit. A former senior engineer at the 
CSM site has confirmed that the leaking radioactive tritium is indication of future contamination, which can include 
plutonium and strontium, extremely hazardous materials10. 
 
US: Yucca Mountain – not stable after all? 
 
In 1987, Yucca Mountain, about 80 miles north of Las Vegas, was designated as the site for long-term disposal of 
high-level radioactive wastes in the United States. The US government was confident it could start receiving spent 
fuel in 1997. However, questions arose on the suitability of the Yucca Mountain site, as evidence showed the ability 
of water to move rapidly through the volcanic rock, indicating that Yucca Mountain does not have the natural 
geological and hydrological characteristics necessary to serve as a ‘primary barrier’ in containing radioactive waste. 
Due to the presence of fault lines under the planned site, serious doubts have been raised about the long-term 
future movements of underground water that could transport deadly contamination into the environment. 
 
The US Federal Department of Energy announced in August 2008 that the final storage project costs had almost 
doubled: from an estimated 57.5 billion dollars in 2001 to 96.2 billion dollars11. During past years, standards that 
were originally set for the project were weakened in order to accommodate recent findings on risks of water 

                                                 
9  The Local, 15 June 2009. Radioactive brine found in Asse nuclear dump. http://www.thelocal.de/national/20090715-20603.html 
10  ACRO, 25 June 2009. Gestion des déchets radioactifs: les leçons du Centre de Stockage de la Manche (C.S.M). 

http://www.acro.eu.org/CSM_GP09.pdf  
11  U.S. Department of Energy. 5 August 2008. U.S. Department of Energy Releases Revised Total System Life Cycle Cost Estimate and 

Fee Adequacy Report for Yucca Mountain Project. [Press Release]. Washington DC. 
http://www.ocrwm.doe.gov/info_library/newsroom/documents/8_5_08_FINAL_TSLCC_PR.pdf  



 
 

 
leakage. Against expectations, it was found that water can leak relatively quickly to the waste containers, risking 
widespread contamination and exposure of the population12.  
 
In 2010, Obama’s administration stopped all funding for the Yucca mountain project, meaning it is effectively dead. 
 
UK: dump plans 
 
Nirex13 UK was set up in 1982 by the UK nuclear industry to oversee the disposal of radioactive waste. During the 
mid-1980s proposals for nuclear waste dumps at Billingham, Elstow, Bradwell, Fulbeck and South Killingholme 
were abandoned due to strong local opposition. 
 
Plans to build a ‘Rock Characterisation Facility’ near Sellafield - for higher-activity wastes - were rejected in 1997 on 
the basis that the site chosen was geologically unsuitable14 and due to ‘scientific uncertainties and technical 
deficiencies in the proposals presented by Nirex’.15 
 
In 2008, the Nuclear Decommissioning Authority increased the estimated bill for dealing with the UK’s existing 
nuclear legacy at 83 billion pounds (about $150 billion US dollars),16 an increase of £30 billion in just three years. 
Currently, the government’s plan is for wastes from existing and possible future reactors to be placed in an 
underground geological disposal facility.17 This is despite its own independent advisors warning that wastes from 
new nuclear reactors require separate examination than existing wastes. The government has also conceded that it 
has to find a volunteer community with the right geology for any geological disposal facility to be given the go-
ahead.  
 
Any potential geological disposal facility is planned to be receiving wastes for at least the next 130 years.  
A UK Environment Agency report (leaked in August 2008)18 revealed that two out of five of a certain type of 
container currently being used to ‘contain’ nuclear waste would leak within 1,000 years. That it is even expected 
that there will be future environmental contamination from disposal sites underlines the fact that this is not a 
'solution' but a risky disposal option. 
 
Reprocessing ≠ recycling 
 
Some spent nuclear fuel is sent to reprocessing facilities. Here the plutonium and unused uranium are separated 
out from other waste with the intention to reuse it in nuclear plants19. Only a limited number of countries – France, 
Russia and the UK – conduct reprocessing on a commercial scale. As a result of these plants reprocessing fuel 
from foreign clients, dangerous nuclear wastes and separated plutonium are repeatedly transported across oceans 
and borders and through towns and cities. These transports pose a high risk to the population and respective 
environments. 
 
Reprocessing does not get rid of any of the radioactivity in the spent fuel - but the process does spread it about 
through discharges to the environment and through creating a larger volume of low, intermediate and high-level 
wastes. In some cases, reprocessing creates a 160-fold increase in the volume of overall wastes to be dealt with20. 
 
Nuclear reprocessing plants discharge large volumes of radioactively contaminated wastes on a daily basis with 
serious environmental impacts. A study published in 2001 showed an increased incidence of leukaemia among 
under-25 year olds living within 10 kilometres of La Hague nuclear reprocessing plant, in northwest France21. 
According to a 1997 study in the UK, there was twice as much plutonium in the teeth of young people living close 
to the Sellafield nuclear reprocessing plant than in the teeth of those living further away22. A study shows that, over 

                                                 
12  http://articles.latimes.com/2002/may/08/nation/na-yucca8 
13  Nuclear Industry Radioactive Waste Executive 
14  http://www.guardian.co.uk/business/2007/nov/02/nuclearindustry.greenpolitics 
15  http://www.newscientist.com/article/mg15320741.500-nirex-thwarted.html 
16  http://www.guardian.co.uk/environment/2008/jul/18/nuclearpower.energy 
17  http://mrws.decc.gov.uk/en/mrws/cms/Waste/New_nuclear_po/New_nuclear_po.aspx 
18  Independent, 24 August 2008. Nuclear waste containers likely to fail, warns 'devastating' report. 

http://www.independent.co.uk/environment/green-living/nuclear-waste-containers-likely-to-fail-warns-devastating-report-907200.html 
19  Spent fuel typically contains roughly 95% unused uranium (of which only 1% is fissionable U-235), 1% of plutonium and the rest is waste 

consisting of highly radioactive fission products. 
20  ‘CEGB Evidence to Sizewell 'B' Public Inquiry' House of Commons Environment Committee Report on Radioactive Waste 1985, page 

281.  
21  A-V Guizard, O Boutou, D Pottier, X Troussard, D Pheby, G Launoy, R Slama, A Spira, and ARKM. The incidence of childhood 

leukaemia around the La Hague nuclear waste reprocessing plant (France): a survey for the years 1978-1998, March 2001. Journal of 
Epidemiol Community Health 2001;55:469-474 (July). 

22  O’Donnell, Mitchell PI, Priest ND, Strange L, Fox A, Henshaw DL and Long SC (1997). Variations in the concentration of plutonium, 



 
 

 
40 years of planned operations, the radioactive discharges of the Rokkasho reprocessing plant in Japan would lead 
to exposure of members of the public to radiation equivalent to half of that resulting from the Chernobyl 
catastrophe.23  
 
The terms ‘reprocessing’ and ‘recycling’ are misleading, since much of the recovered materials are not reused. For 
example, while the UK now has a 100 tonne stockpile of separated plutonium24, proposers of new reactors in the 
UK have not said they will use this in their fuel. Thousands of tonnes of reprocessed uranium from France are 
exported to Russia, where 90% is stored without any further foreseen use25, because of impurities and complicated 
isotope composition. 
 
Some plutonium is blended with uranium into so-called mixed-oxide (MOX) fuel. The use of MOX is more 
complicated and, as its behaviour in the reactor is less stable, it results in lower performance and higher safety 
risks. Only 10% of the existing nuclear power reactors have a licence to use MOX fuel. Though one of the 
arguments for using MOX is to reduce the plutonium stockpiles, none of these reactors effectively burn up 
plutonium (a reactor consumes more plutonium than it produces only if more than 40% of its fuel inventory is MOX). 
 

3. Current high-level radioactive waste management 
 
At present, about 7,500 tonnes of spent fuel is discharged from commercial reactors, globally, every year 26.  The 
total accumulated amount of spent fuel globally already exceeds 200,000 tonnes 27. Spent nuclear fuel contains a 
diverse mix of radioactive isotopes. It takes hundreds of thousands years before the radioactivity of this waste 
approaches levels comparable to natural uranium.  
 
Below, an overview is provided of methods that are currently used or considered as temporary or long-term 
'solutions' for dealing with radioactive wastes. These include interim storage methods, proposed schemes for 
geological disposal and nuclear transports. Also, complications - such as the long-term scale, costs, liability and 
the new challenges of ‘super’ (high burn-up) waste - are discussed. 
 
3.1 Highly radioactive waste pools 
 
At the moment when the spent fuel is taken out of a reactor – typically after 3 to 5 years of service – it is not only 
highly radioactive but also generates vast amounts of heat due to the decay of short-lived radionuclides. Without 
active cooling, spent fuel elements would melt within hours, releasing their dangerous contents. Therefore, during 
the first years, the spent fuel needs to be stored underwater in special pools located within nuclear power plants. 
Some recent proposals are that spent fuel will have to be stored for up to 100 years before disposal28. 
 
Spent nuclear fuel pools are a hazard in themselves. There is more radioactivity and nuclear materials in these 
pools than in the reactor itself. There is a risk that cooling failure may result in melting of the fuel, which could lead 
to serious radioactive releases 29. For economic reasons, utilities often prefer to store spent fuel in pools in a so-
called compact way - at higher density than they were originally designed for. This increases the risk of criticality 
accidents30. Incidents have already been recorded where neutron absorbers, which should prevent this criticality, 
deteriorated to dangerous levels 31.  
 

                                                                                                                                                                            
strontium-90 and total alpha-emitters in human teeth collected within the British Isles. Sci Tot Environ, 201, 235–43. 

23  Dr. Ian Fairlie, Estimated Radionuclide Releases and Collective Doses from the Rokkasho Reprocessing Facility 
http://www.greenpeace.org.jp/campaign/nuclear/images/n0800206_en.pdf 

24  The Royal Society, September 2007. Strategy options for the UK’s separated plutonium. http://royalsociety.org/Strategy-options-for-the-
UKs-separated-plutonium  

25  « Estimation des importations et exportations de matieres nucleaires a partir des donnees emanant du controle national relatif a la 
protection de ces matieres contre tout acte de malveillance » 
http://www.hctisn.fr/documentation/dossiers/saisine_borloo_dechets/reponses_saisine_hctisn/reponse_hfds/fiche_hctisn_v2.pdf  

26  Rough estimate assuming 20 tons of spent fuel discharge per 1,000 MW reactor per year; installed capacity 372,000 MWe in 2010 
(IAEA PRIS). 

27  http://world-nuclear.org/info/inf69.html (viewed 26th April 2010) 
28  Nuclear Decommissioning Authority, October 2009. Generic Design Assessment: Summary of Disposability Assessment for Wastes and 

Spent Fuel arising from Operation of the UK EPR. NDA Technical Note no. 11261814. http://www.nda.gov.uk/documents/upload/TN-
17548-Generic-Design-Assessment-Summary-of-Disposability-Assessment-for-Wastes-and-Spent-Fuel-arising-from-Operation-of-the-
EPWR.pdf  

29  http://www.nirs.org/reactorwatch/security/secnrcsfpstudy102000.pdf 
30  Criticality accident: a spontaneous start of a nuclear reaction in the remaining fissionable materials (uranium and plutonium). 
31  http://www.nrc.gov/reading-rm/doc-collections/gen-comm/gen-letters/1996/gl96004.html, 

http://nuclearstreet.com/blogs/nuclear_power_news/archive/2009/11/03/materials-in-the-spent-fuel-pool-11035.aspx 



 
 

 
Last but not least, large quantities of spent fuel in ponds might be terrorist targets. Particularly in some countries 
such as the US, the spent fuel ponds are located outside of a containment facility and do not have sufficient 
physical protection from external events. In the UK, the Committee on Radioactive Waste Management is urging 
the government to consider this problem32.  
 
3.2 Temporary storage 
 
Only after several years of cooling in ponds does the heat output from spent fuel elements decrease sufficiently to 
allow further handling and management. Until the 1990s, it was generally believed that a final 'solution' for safe 
disposal would be available within a few decades. Therefore, the concept of interim storage facilities was 
implemented: spent fuel or high-level waste from reprocessing being packed in canisters and kept in either wet 
(water-cooled) or dry (air-cooled) storage. 
 
Originally, this interim storage was designed to keep the waste for some decades, up to 50 years. However, as the 
expected dates for final solutions dramatically moved from near to distant future, these temporary stores are now 
expected to serve 100 or even 150 years. 
 
Some countries operate or propose interim stores on the sites of existing nuclear power plants, others prefer 
centralised storage facilities. These interim storage facilities will need to safeguard the dangerous waste for a 
definite period of time. The large amounts of highly radioactive waste in storage could lead to massive 
contamination in the event of  failure of the containers or the buildings themselves, either through deterioration or 
due to external events such as natural disasters (earthquakes, flooding) or malevolent acts. 
 
Apart from the technical problems, there are also the ethical ones: the policy of temporary storage shifts the final 
burden to future generations, while deceiving the public perception into believing that there is a solution to nuclear 
waste. 
 
3.3 Deep disposal 
 
The nuclear industry proposes to bury the problem of radioactive waste by permanently storing it in deep geological 
repositories. However, not a single one has yet been built for spent fuel or commercial high-level wastes. It appears 
to be impossible to find suitable locations where safety can really be guaranteed for the timescales necessary. 
 
We can illustrate the open questions and concerns for deep geological disposal with the example of the model that 
has been developed in Sweden: the KBS-3 depository concept for high level waste in copper canisters isolated in 
rock. 
 
In both Finland and Sweden the proposed sites are on the coast of the Baltic Sea, and partially directly under the 
bottom  of the Baltic Sea at a depth of 400-500m. At this depth, groundwater flows through the dump and towards 
the sea. This means that when the waste dump starts to leak, radionuclides will reach the sea in 50 to 100 years33. 
 
Estimates of radionuclide solubility in groundwater and migration rates in the bedrock have enormous uncertainties 
and are based on poor-quality data, especially on the behaviour of radionuclides in salty water. 34,35 
Some of these uncertainties and gaps are studied in prolonged experiments, the first of which started in the late 
1990s. The results so far do not support modelled long-term behaviour of copper and clay. The nuclear industry 
claims it can address the uncertainties by using conservative estimates. However, the gaps in knowledge are often 
large enough to render any guess as good as another and hence the entire concept of a conservative estimate 
lacks meaning36. 
 
 

                                                 
32  CoRWM, 5 February 2010. CoRWM’s Understanding of the UK Requirements for the Assessment and Mitigation of the Risks of Aircraft 

Impact on Stores for Higher Activity Wastes and Spent Fuel. 
33 Björn Dverstorp (2007). SSI:s granskning av SKB:s storregionala grundvattenmodellering för östra Småland (SKB Rapport 06-64). 

Swedish Radiation Protection Authority. 
34 IAEA (2007). Spent Fuel and High Level Waste: Chemical Durability and Performance under Simulated Repository Conditions 

Results of a Coordinated Research Project 1998–2004,  IAEA-TECDOC-1563  http://www-
pub.iaea.org/MTCD/publications/PDF/te_1563_web.pdf 

35 W.E. Falck and K.-F. Nilsson (2009). Geological Disposal of Radioactive Waste: Moving Towards Implementation. Reference Report. 
European Commission Joint Research Centre, pp17-18. 
http://ec.europa.eu/dgs/jrc/downloads/jrc_reference_report_2009_10_geol_disposal.pdf 

36  See e.g. “Using Thermodynamic Sorption Models for Guiding Radioelement Distribution Coeffient (Kd) Investigations – A Status Report”. 
http://www.oecdbookshop.org/oecd/display.asp?sf1=identifiers&st1=662001061P1 



 
 

 
 

Case Study: KBS-3 - a deadly legacy under the Baltic Sea 
 
KBS-3 37 is a high-level nuclear waste depository concept coined by the Swedish nuclear industry in the early 
1980s based on 1970s research. The model has stayed fundamentally unchanged since then and has been 
copied in Finland. A proposed location for a KBS-3 type waste dump was identified by the industry in 1999 in 
Finland and in 2009 in Sweden. Neither country has granted permission to build this nuclear waste final disposal 
site.  
 
In Finland, the industry is undertaking the research required in order to be able to submit a construction permit 
application in 2012. The company is aiming for the operation to start in 2020. In Sweden, the industry aims to 
start dumping high-level waste in 2023. 
 
The KBS-3 method is designed for hard rock, immersed in groundwater. The method relies on anthropogenic (i.e. 
artificially constructed) barriers to isolate the nuclear waste from the environment. The plan is to pack the waste in 
cast iron inserts in copper canisters and place them in holes bored in tunnel floors, surrounded by bentonite clay. 
The repository tunnels are intended to be at a depth of about 400-500 metres. None of the barriers will last 
forever; the industry attempts to show that they can last ‘long enough’ to graduate the radioactive contamination 
and delay it until the radiotoxicity of the waste has been sufficiently reduced.  
This is generally taken to imply a time period of hundreds of thousands of years. 
 
The criteria used by the Finnish authorities are far too lenient - even relatively low residual doses of radiation to a 
small population can cause substantial mortality, when sustained over incomprehensibly long periods of time. 
Regulation in Finland only requires the industry to demonstrate that exposure to radiation is below 0.1 mSv per 
person per year during the first 10,000 years.  
 
There are still enormous uncertainties and gaps in knowledge regarding the failure mechanisms and rates  
of the barriers, many of which have been raised by scientific reviewers commissioned by national nuclear 
watchdogs. 
 
How the barriers can fail 
 
 Corrosion, erosion and mechanical stress can cause the artificial barriers to fail much faster than anticipated. 

Recent studies by the Swedish Royal Technical University have demonstrated that copper  
can be corroded in the absence of oxygen at a rate 1000 times faster than the industry assumes. As a result, 
the 5cm thick copper capsules could be breached in less than a millennium38. It is unknown how prolonged 
exposure to high temperatures will affect the properties of the bentonite clay39. The bentonite buffer can be 
eroded by groundwater; this is also a poorly understood process 40. Chemical reactions and other interactions 
between substances in cement, steel, bentonite, groundwater and host rock are also  
not well understood41. 

 
 Some of the thousands of waste canisters are likely to have manufacturing defects or get damaged during 

deposition and backfilling42. Thus, radionuclides could start spreading into the surroundings relatively soon, as 
well as the generation of hydrogen from the corrosion of steel. Radionuclides can migrate rapidly to the 
surface. Complete identification of cracks and groundwater flows in the bedrock is very demanding or next to 
impossible43. 

                                                 
37  KBS refers to the Swedish words for ‘nuclear fuel safety’. 
38  Hultquist, G. et al. (2009). Water Corrodes Copper.  Catalysis Letters, Volume 132, Numbers 3-4. http://dx.doi.org/10.1007/s10562-

009-0113-x 
39  W.E. Falck and K.-F. Nilsson “Geological Disposal of Radioactive Waste: Moving Towards Implementation”, European Union – Joint 

Research Centre – Reference Report  p13 http://ec.europa.eu/dgs/jrc/downloads/jrc_reference_report_2009_10_geol_disposal.pdf 
40 Swedish Nuclear Power Inspectorate (2008). SKI:s yttrande och utvärdering av SKB:s redovisning av Fud-program 2007. 

http://www.stralsakerhetsmyndigheten.se/Global/Publikationer/Rapport/Avfall-transport-fysiskt-skydd/2008/SKI-FUD-2008-48.pdf 
41  W.E. Falck and K.-F. Nilsson (2009). Geological Disposal of Radioactive Waste: Moving Towards Implementation. Reference Report. 

European Commission Joint Research Centre. http://ec.europa.eu/dgs/jrc/downloads/jrc_reference_report_2009_10_geol_disposal.pdf 
42  The Finnish nuclear waste company Posiva has assumed the defect rate to be one in a thousand canisters, see Vieno,   T.   &   

Nordman,   H.   1999.   Safety   assessment   of   spent   fuel   disposal   in Hästholmen,  Kivetty,  Olkiluoto  and  Romuvaara  TILA-
99.Posiva  Oy,  Helsinki, Finland. Posiva Report POSIVA 99-07. Later, testing has shown that significant thinning could occur during 
manufacturing in one in a hundred canisters, see Pastina, B. & Hellä, P. (2006). Expected Evolution of a Spent Nuclear Fuel Repository 
at Olkiluoto. Posiva. 

43  W.E. Falck and K.-F. Nilsson (2009). Geological Disposal of Radioactive Waste: Moving Towards Implementation. Reference Report. 
European Commission Joint Research Centre. http://ec.europa.eu/dgs/jrc/downloads/jrc_reference_report_2009_10_geol_disposal.pdf 

44  Matti Saarnisto 2008: Evaluation report on the Posiva report 2006-5. STUK, available on demand. 



 
 

 
 
 Scandinavia will experience at least one ice age during the next 100,000 years, entailing extremely strong 

earthquakes.44 Permafrost, earthquakes and intrusion of fresh, oxygen-containing water will breach what is left 
of the man-made barriers. In the worst case, a new fault line could cut through a nuclear waste dump, 
completely obliterating all barriers and providing a direct release route for waste to the surface. Radioactive 
contamination will spread over large tracts of land and water, making any clean-up impossible. 

 
 Human intrusion into a KBS-3 waste dump cannot be excluded and could have catastrophic consequences, 

either by removing the barriers or by enabling the use of the waste for dirty bombs or atomic bombs. The 
waste dump also contains large quantities of scarce raw materials, such as copper and steel. Communicating 
the contents of the waste dump to future civilisations is a virtually impossible task. 

 
 
 
3.4 Long-term security 
 
Once put into final storage (or disposal), nuclear waste needs to be secured and monitored for a very long time. 
Isolating nuclear waste from the environment is very challenging. Once the large-scale use of civil and military 
nuclear technology has come to an end, nuclear waste will remain the most accessible source of material for 
nuclear weapons. It will need to be safeguarded from people who could use the plutonium or uranium for weapons 
or dirty bombs. 
 
However, the biggest problem results from the immense time scales - hundreds of thousands of years - during 
which the nuclear waste will remain dangerous. Contamination can start leaking from a repository far into the 
future, resulting in radiation doses that are dangerous to public health. The US Environmental Protection Agency 
set standards for the Yucca Mountain repository, ruling that between 10,000 and 1,000,000 years after the 
repository is closed, there could still be doses exceeding today’s maximum dose limits many times over 45. 
 
Stored nuclear waste should also be secured from future civilisations that have lost knowledge of its dangers and 
could be interested in the copper and steel of the waste containers. The nuclear industry proposes guarding sites 
for only 300 years. There is no guarantee that generations further into the future will have any understanding of 
what is buried at the locations of our repositories. They may have no technologies available to detect radioactivity. 
And if they do, they may lack the economic resources to deal with our lethal heritage.  
 

 
EPR’s spent fuel is 7 times more hazardous  
 
The amount of dangerous materials significantly increases with the time nuclear fuel stays in the reactor. 
Consequently, the spent fuel becomes more hazardous as more energy was extracted from the fuel (so-called 
high burn-up fuel). High burn-up of fuel is meant to maximise electricity output, increasing the economic profit for 
the operators.  
 
Recent studies show that spent nuclear fuel from the European Pressurised Reactor (EPR) will be up to seven 
times more dangerous (for certain radioactive isotopes such as the very hazardous and long-lived iodine-12946) 
than that produced by existing nuclear reactors47. This means that not only will waste produced by the EPR be 
more damaging to health than is being acknowledged but also the technical challenges, risks, costs of storage 
and disposal will be far more challenging than the industry and governments proclaim, likely increasing the overall 
cost of nuclear energy.  
 

 

                                                 
45  http://www.ieer.org/comments/waste/epayucca.html, http://www.epa.gov/radiation/yucca/about.html 
46  The amount of iodine-129 instantly released, if and when the nuclear waste dump leaks, is 7 times as large in the case of the high burn-

up waste produced by the EPR reactor, compared to typical currently operating reactors. 
47  Posiva 2008, Environmental Impact Assessment Report, page 137. 

http://www.posiva.fi/publications/Posiva_YVA_selostusraportti_en_lukittu.pdf ; Nagra (2004): Estimates of the Instant Release Fraction 
for UO2 and MOX Fuel at t=0. 
http://www.nagra.ch/documents/database/dokumente/%24default/Default%20Folder/Publikationen/e_ntb04-08.pdf  



 
 

 
3.5 Nuclear transports 
 
Nuclear waste, such as spent nuclear fuel, plutonium and highly radioactive waste, is transported all over the globe:  
 
 Countries that chose to reprocess their spent nuclear fuel send the highly radioactive fuel elements to 

reprocessing facilities in France, the UK or Russia.  
 
 Various radioactive wastes, including vitrified high-level waste, are returned from the reprocessing facilities to the 

country of origin. 
 
 Tonnes of plutonium are transported within France and, after processing, are shipped from France and the UK 

to Japan. The dangerous materials cross the territorial waters of many countries on the way, as well as 
important marine ecosystems. Only a few kilograms of plutonium are sufficient to build a bomb. Even tiny 
amounts – micrograms - of plutonium can cause fatal lung cancer, if ingested. 

 
 Depleted uranium from France is transported to Russia – vast amounts are dumped in large open-air storage 

site, supposedly as a 'resource' for nuclear reactor designs that have yet to be built. 
 

 Large volumes of low and intermediate-level wastes from nuclear reactors and other nuclear facilities are 
regularly transported to storage facilities. 

 
In case of accidents, radioactivity could contaminate vast areas, and nuclear waste transports pass towns and 
cities on their way. They could also be targeted by terrorists and used to create radioactive dirty bombs.  
Nuclear transports are regularly met with huge protests because of the risks and the lack of a solution to deal with 
the dangerous waste. The annual waste transport from France to Gorleben in Germany draws tens of thousands of 
demonstrators and needs to be protected by a large number of police. 
 
3.6 Economic risks of long term waste management 

The unknown method of final disposal of radioactive waste leads by itself to a big uncertainty regarding the costs of 
long-term management of the waste. The nuclear industry fails to even approximately estimate construction costs 
for new nuclear reactors, despite 50 years of building and operating them. Governments and industry alike find it 
similarly difficult to come up with a realistic calculation of the costs of a repository. None has yet been built, and it 
will take a decade for one to be constructed and then several decades of operation before it would be finally sealed 
and its true costs fully known. 

However, the industry very often establishes - despite all these uncertainties - a fixed cost estimate for final 
repositories and then calculates backwards how much money nuclear reactor operators need to put aside every 
year to accumulate the sufficient finance. In reality, the prediction of future costs is likely to be very inaccurate, as 
these repositories will be dependent on a technology that is yet to be developed. 
 
It is also assumed that economies will continue to grow steadily in order to capitalise on these special nuclear funds 
in 100 years or more. This is a highly questionable assumption as there could be further serious economic crises 
and disturbances over next generations. 
 
Utilities in the EU are required to put aside money for waste processing and storage in the future. In the past, 
however, such waste funds have been used for new investments, putting the accumulated capital at risk. In many 
countries, the reserved amounts appear to be far too little. When the UK privatised its nuclear utility British Energy, 
it had to bail out the lack of reserves for decommissioning and waste with 5.3 billion pounds – the UK still has no 
guaranteed waste disposal method or disposal site.  
 
It is likely that the cost for dealing with all of this will continue to rise. 

 

 
 



 
 

 

4. Greenpeace recommendations 
 
Phase out existing nuclear reactors – In order to manage the existing nuclear waste crisis we must stop producing 
more. We should phase in the alternatives (clean energy production and energy efficiency) and phase out the 
production of nuclear waste. 
 
No new construction of commercial nuclear reactors.  
 
Stop reprocessing immediately. 
 
Storage for existing radioactive wastes must use the best available technology to prevent the radioactivity from 
leaking into the environment and to shield the public. Storage should be managed, monitored and retrievable for an 
indefinite time period into the future. 
 
No exports of nuclear wastes. Countries are responsible for safe management of the nuclear wastes they have 
created. 
 
Transports of nuclear materials (including spent nuclear fuel) should be avoided. 
 
Full transparency – All information relevant to decisions on the management of nuclear wastes should be made fully 
transparent and made available for public consultation processes. 
 
Existing  weapons-useable nuclear material should be conditioned as waste, in so far as possible, in order to 
prevent its use in a nuclear weapon. 
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