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 Stockholm and Göteborg 11 June 2021 
 
 
To: 
Ministry of the Environment M2018-00217/Me 
  and M2018/00221/Ke 
 
 
 
Opinion on issues from the Swedish Society for Nature Conservation, Friends of the 
Earth Sweden and the NGO Office for Nuclear Waste Review concerning the 
Government’s examination of the application to construct a repository for nuclear fuel 
waste in relation to the terms of the Environmental Code (M2018-00217/Me) and the 
Act on Nuclear Activities (M2018/0221/Ke)  

In the present document, the Swedish Society for Nature Conservation, Friends of the Earth Sweden 
and the NGO Office for Nuclear Waste Review, referred to as ‘the organizations’ in the following, put 
forth their considered opinion that the Government has enough evidence to support a decision to deny 
permissibility to the application to construct a repository for nuclear fuel waste according to the terms 
of the Environmental Code (M2018-00217/Me) and withhold approval under the Act on Nuclear 
Activities (M2018/00221/Ke).  
 
Should, however, the Government determine that the applications cannot be denied without further 
investigation, the organizations urge the Government to set out a plan for further study of the 
unresolved environmental issues that the applications raise in order to obtain a better basis for a 
decision to approve or deny the applications. The organizations present a number of issues that the 
Government should consider in the further examination of the applications at hand. 
 
Whichever course the Government chooses with regard to the repository for nuclear fuel waste, we 
urge the Government to act responsibly and proceed to evaluate the environmental impacts of 
increasing the capacity of the facility for the intermediate repository for of nuclear fuel waste, Clab, 
separate from further evaluation of the fuel waste repository. This, in order to ensure the continued 
management of Swedish nuclear fuel waste without interruption. 
 
 
1. Summary 
 
In previous comments to the Government regarding the examination of the nuclear fuel waste 
respository the organizations have put forward the following points: 
 
1. The organizations have established that the supplementary  informaton provided in April 2019 by 
Svensk Kärnbränslehantering AB (SKB) – ‘the applicant’ in the following – does not fulfil the 
demands made by the Land and Environment Court. A number of widely respected independent 
experts are of the same opinion. Thus, the Government has, since Fall 2019, had sufficient grounds not 
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to grant the application permissibility under the Environmental Code or approval under the Act on 
Nuclear Activities. 
 
2. The organizations have pointed out to the Government that the January 2018 ruling of the Land and 
Environment Court clearly indicates that the Court finds that the factual and juridical examination of 
the application performed by the Swedish Radiation Safety Authority – SSM in the following – up to 
the time of the authority’s report to the Government, fails to meet the requirements of the ‘general 
rules of consideration’ set out in the Environmental Code, Ch. 2. 
 
3. Should the Government determine – the faults in the application that have been revealed 
notwithstanding – that more supporting data are required before the Government can grant 
permissibility, the organizations have urged the Government to require a thorough scientific analysis 
of the copper corrosion found in the two experimental packages from the applicant’s 20-year-old LOT 
program that were retrieved in Fall 2019. The organizations have noted a striking lack of attention to 
the copper corrosion in these two packages on the part of the applicant over the last ten or more 
years. Remarkably, this lack of interest seems to be shared by SSM, who have not required a report on 
the subject. 
 
4. In contrast to the applicant and SSM, the organizations have expressed the opinion that the copper 
corrosion results in the 20-year-old LOT packages, if reported in a rigorously scientific manner, might 
well show that copper does not behave in the repository environment in the way posited in the 
applicant’s safety analysis. The organizations do not exclude the possibility that this may even explain 
why the applicant, first, delayed retrieving the packages as long as was possible and then, when they 
could delay no longer, did so in private and, finally, tried to impose a condition that the results would 
not be made public until after the application had been approved. 
 
5. The organizations have stressed the importance of quality-assuring the copper corrosion results 
from the LOT packages in a transparent manner and with full accessibility to other participants in the 
process. The organizations have further stressed that any Government decision on the fuel waste 
repository needs to be informed by an analysis of the copper corrosion in the LOT packages that is 
beyond question, and that any remaining uncertainties in the interpretation of the findings need to be 
resolved. 
 
6. The organizations have especially stressed that the applicant’s safety analysis has to be based on 
thoroughly scientific evidence concerning copper corrosion in order for the safety analysis and the 
environmental impact assessment (EIA), based on the analysis, to be acceptable. The organizations 
have explained in some detail why one cannot devalue the barrier effect of the copper canister simply 
because other barriers, the clay and bedrock, are still in place. Insufficient knowledge about the long-
term integrity of the copper canister makes it impossible to determine with any confidence that the 
planned repository meets the safety criteria set out in the safety analysis. That in turn makes it 
impossible to approve the analysis, or the EIA which is based on the analysis. A verified EIA is a 
precondition for granting permissibility, according to the Environmental Code. In other words, the 
application to construct a repository for nuclear fuel waste cannot be granted permissibility unless it 
is beyond all doubt that the applicant’s presentation of the scientific data in support of the long-term 
integrity of the copper canister has been thoroughly researched and correctly interpreted. 
 
The following comments are put forward here for the first time: 
 
7. The copper corrosion findings from the two 20-year-old packages from the LOT experiment which 
the applicant published in Fall 2020 (SKB TR-20-14) were not of good enough scientific quality to 
provide an understanding of what it was that affected the copper during the term of the experiment. 
The organizations, with support of independent scientific experts in the area, take what data the 
applicant did report to strengthen the arguments for the government to deny permissibility and 
approval to the repository application. 
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8. The most serious shortcoming in the report from a scientific point of view is that the most corroded 
copper surfaces in the LOT packages were not analyzed in greater detail. That weakness prevented the 
applicant from producing data needed to fulfill the criteria the Environmental Code requires of an EIA. 
In the organizations’ view, it is very likely that a scientifically adequate analysis and description of the 
corrosion on these surfaces would have removed all doubt that copper is not an appropriate material 
for canisters in the respository environment. As the organizations see it, there is nothing that would 
hinder the Government from drawing the same conclusion and denying permissibility and approval of 
the fuel waste repository application. 
 
9. The applicant reasons that the copper corrosion noted in the LOT packages – the extent of which 
still has not been definitively reported – must have been caused by oxygen that was trapped in the 
packages from the start or has leaked into them in the course of the experiment. Unfortunately, 
possible presence of oxygen in the chamber was neither monitored nor measured. The organizations 
assert that the degree of corrosion noted cannot be explained by oxygen that may have been trapped or 
leaked into the chamber. This view is also supported by independent experts in the field and by SSM’s 
expert reference group. The government can, on the basis of the same conclusion, presume that a 
considerable amount of oxygen-free corrosion of copper has taken place in the LOT packages, which 
cannot be explained by the applicant’s theoretical constructs. This, in turn, dictates that the 
government deny permissibility and approval of the application for construction of a repository for 
nuclear fuel waste. 
 
10. Should the government find that there is a need for greater clarity regarding the amount of 
corrosion that has take place in the LOT-packages, the government might instruct the applicant to 
describe the corrosion on the surfaces that display the greatest damage, i.e., the hottest surfaces of the 
central copper pipes. This might be done through an addendum to the government decision of 10 
December 2020 regarding the need for supplementary data in the applicant’s research program, Fud-
2019. In view of the fact that the applicant’s work on copper corrosion to date has not reached 
acceptable levels of scientific stringency, the analysis and reporting of these results must be carried 
out in a manner that guarantees they will be reported in a scholarly fashion. 
 
In the organizations’ view, further, more detailed reports of the corrosion will most likely reveal that 
the corrosion cannot have been caused by oxygen trapped in, or leaked into, the chamber, because the 
amount of corrosion exceeds what is possible in such scenarios. This means that the applicant’s safety 
analysis is based on a less-than-solid foundation as regards copper corrosion. Consequently, the EIA, 
which is based on the safety analysis, cannot be approved, and the application cannot be assigned 
permissibility or given approval. 
 
11. If uncertainty about the role of trapped or leaked oxygen remains after the applicant supplies 
supplementary data on the copper corrosion in the LOT experiment, it may be resolved by conducting 
a relatively simple additional experiment in conjunction with the ongoing LOT project at the Äspö 
laboratory. Should the government need a better basis for their decision, the government can ask that 
such an experiment be conducted through, for example, an addendum to the government’s decision on 
the applicant’s research program, Fud-2019. Again, in view of the fact that the applicant’s work on 
copper corrosion to date has not been scientifically acceptable, the analysis and reporting of these 
results of the experiment must be carried out in a manner that guarantees they will be reported in a 
scholarly fashion.  
 
12. The organizations have noted that ever since copper was chosen as the material for the canister in 
the late 1970s, the applicant has not conducted a single experiment with clay and copper in a simulated 
repository environment, in which the persence of oxygen has been measured, and which demonstrates 
that copper will behave as posited in the repository application. If the government wishes better 
guidance before taking a decision on permissibility and approval, the organizations suggest that the 
government instruct the applicant to conduct large-scale autoclave experiments that are carried out in 
such a way as to demonstrate whether or not copper is an appropriate material for the canisters. This, 
too, can be achieved through an addendum to the decision on supplementary research relating to the 
applicant’s research program, Fud-2019. 
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13. Ever since Spring 2016, when SSM submitted its opinion on issues to the Land and Environment 
Court, the organizations have found it odd that the authority essentially only repeats the applicant’s 
views in the ongoing examination of environmental impacts – and seconds them. This was quite 
apparent in the main hearing before the Court and has continued in all the comments SSM has 
addressed to the Government since then. Despite the fact that even SSM’s hired expert advisors were 
critical of the supplementary material on copper corrosion that the applicant submitted to the 
Government in April 2019, SSM stated that the material strengthened their confidence regarding the 
long-term radiological safety of the proposed fuel waste repository. 
 
14. SSM has repeatedly stated that the authority doubts that anything can come out of the LOT 
experiments that would change their views about how copper reacts in an oxygen-free repository 
environment. The authority has worked during 2020 and early 2021 to quality-assure the applicant’s 
report of the copper corrosion results from the LOT program. The organizations, through MKG, have 
presented four scientific papers in English to inform SSM’s evaluations and a memorandum to SSM in 
Swedish that expresses the organizations’ judgment that the applicant’s reports of the experiment are 
not of good scientific quality and that the organizations are concerned that SSM may have decided in 
advance that the LOT results have no bearing on the long-term safety of the nuclear fuel waste 
repository. On 11 March 2021, SSM reported to the government that it found the applicant’s grossly 
inadequate report of the LOT findings satisfactory and that the findings had not changed SSM’s 
assessment of the repository’s long-term safety. In the organizations’ assessment, SSM has in its 
examination of the LOT report uncritically seconded the applicant’s position on the issue and 
expressed satisfaction with the applicant’s inadequate report of empirical findings, actions which, 
taken together, fall short of the duties that are incumbent on an expert body in its regulatory role. 
 
15. The intermediate fuel waste storage facility, Clab, at Oskarshamn nuclear power station is nearing 
its maximum capacity. The organizations have closely followed and analyzed this issue and how it 
may affect the operation of Sweden’s nuclear plant. The organizations have concluded that since there 
is some available storage capacity at each nuclear station, the operation of the reactors will not be 
affected before the late 2020’s. The organizations find, nonetheless, that it is of urgent importance that 
the government authorize an enlargement of Clab, from 8,000 tons to 11,000 tons as soon as possible, 
so that established fuel waste management routines can be followed to the greatest possible extent. 
The organizations are concerned that delays due to appeals and the ongoing proceedings before the 
Land and Environment Court may mean a delay of at least five years before a possibly positive 
decision on permissibility and approval of the application to construct a fuel waste repository– and 
authorization to expand Clab – can be forthcoming. Should the government deny permissibility and 
approval, no authorization to expand Clab’s capacity will be forthcoming, either. The organizations 
therefore urge the government to separate the matter of Clab’s capacity from the overall repository 
issue, so that authorization to enlarge Clab can be granted without delay. 
 
16. An expansion of Clab’s capacity from 8,000 to 11,000 tons of nuclear fuel waste implies no change 
in the storage facility’s procedures. The increased capacity is achieved through compaction of the fuel 
waste in cassettes. Such compaction, known as “re-racking”, has been standard practice at Clab for 
some years. Authorization of expanded capacity means only a continuation of the practice, but with a 
larger volume of fuel waste. The organizations recommend that the government make use of the 
provision of the Environmental Code, Chapter 17, section 2, that allows the government to refrain 
from examining some cases. The government, it would seem, is free to refer cases back to the Land 
and Environment Court, which has the authority to issue a permit. The Government must also issue 
permission for expansion of Clab under the Act on Nuclear Activities, whereupon the regulatory 
authority, SSM, can take over supervision of the project. 
 
17. The organisations believe that if the government chooses not to take advantage of the possibility to 
refrain from licensing a capacity increase of the facility for intermediate storage for spent nuclear fuel, 
Clab, the government can instead licence the matter separately. This possibility has also been shown 
by the Swedish Council Nuclear Waste in an opinion to the government.  
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18. In the organizations’ view, the local government of Oskarshamn has no grounds for taking legal 
action to enjoin the government from acting responsibly and treating the intermediate storage facility 
for nuclear fuel waste, Clab, separate from the case relating to the application to construct a final 
storage repository. The local government made no such reservation when it approved the intermediate 
storage facility. The local government might possibly, under Chapter 17, Section 6, para 1, argue that 
taking a separate decision on Clab represents a new decision. It is unclear whether a local government 
can withdraw a previous approval, particularly on the grounds of a reservation not expressed at the 
time of approval or in the interval since. But, since the government–according to the same section, 
second paragraph – can grant permissibility, provided it is “vital to the national interest that the 
activity be undertaken and there is no other place that is more appropriate for the activity, or is equally 
important and has been designated for the activity in another locality the local government of which 
may be presumed to accept a localization there”, a veto on the part of a local government – in this case 
Oskarshamn – cannot prevent or nullify the decision. 
 
In these comments to the Government the organizations find that if the government is still not ready 
to deny permissibility and approval to the application to construct a repository for nuclear fuel waste, 
the government can draft a plan for further measures in the examination of environmental aspects that 
can produce a better basis for a decision. In the organizations’ view the government should, in its 
further examination, consider the following points: 
 
a) The Government should treat the question of approval of enlarging the capacity of the 

intermediate storage facility, Clab, separately. Doing so would give the Government time to 
continue its examination of the application to construct a fuel waste repository, and particularly 
the outstanding issues relating to the long-term integrity of the copper canisters and the risk that 
SSM’s risk criterion will be exceeded – a concern the Land and Environment Court expressed in 
its comments to the Government in January 2018. 

b) The Government should make clear to the applicant that a positive decision concerning 
permissibility and approval of the repository cannot be taken before sufficient, scientifically 
specified analyses of the most corroded copper surfaces in the 20-year-old packages from LOT 
experiments have been presented and evaluated. Both the hottest parts of the central copper pipe 
and the fundament platform need to be examined.  

c) If the activities outlined in b) do not result in sufficient clarification as to whether or not the 
extensive copper corrosion found in the LOT packages was due to a presence of oxygen in the 
packages, the government should make it clear to the applicant that permissibility and approval 
cannot be granted before experimental evidence has identified the source of the corrosion. The 
simplest way to produce such evidence might be to deposit a simplified LOT package in the Äspö 
laboratory in the same place and following the same procedure as in the original experiments – 
with one exception, namely, that the oxygen present is measured. 

d) Since neither the applicant nor SSM, taken either singly or together, can be relied on to report and 
quality-assure the findings under points b) and c) in a scientific manner, the government must take 
measures to ensure the quality of the report of the findings. In this regard the Swedish National 
Council for Nuclear Waste might play an important role, assuring that interested parties and 
independent expertise are permitted insight and perhaps access to the data for independent 
analysis. 

e) The Government should also consider making it clear to the applicant that before either 
permissibility or approval can be given, large-scale autoclave experiments with copper and clay in 
a heated, oxygen-free repository-like environment need to be undertaken. 

f) Since the most likely outcome is that the applicant is unable to demonstrate that the present 
method (the KBS method) can meet the requirements of the Environmental Code, plans should be 
drafted to find alternative ways to store the country’s nuclear fuel waste safely in the longer term. 
In the organizations’ view, two parallel lines of inquiry need to be pursued: (1) a short-term plan 
to determine whether minor alterations of the KBS method, such as the choice of another material 
for the canisters, can achieve a satisfactory level of safety, and (2) a long-term plan to investigate 
other storage concepts, such as deposition in deep boreholes, should minor modifications of the 
KBS-method prove unable to ensure long-term safety. 
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2. Summary of the organizations’ earlier comments to the government in re the nuclear 
fuel waste repository  
 
In the period between September 2019 and February 2020 the organizations submitted six principal 
documents to the Government in connection with the Government’s deliberations concerning the 
application to construct a fuel waste repository1. The following summarizes the points set out in those 
comments that are of relevance to the present document. 
 
 
2.1 Comments to the Government of 30 september 2019 in re supplementary information 
submitted to the Government by the applicant 
 
30 September 2019 the organizations submitted solicited comment to the Government pertaining to 
the Government’s examination of applications for a judgment on the permissibility of, and an approval 
of a proposed system for the long-term storage of nuclear fuel waste in accordance with the provisions 
of the Environmental Code (M2018-00217/Me) and the Act on Nuclear Activities (M2018/00221/Ke), 
respectively2.  
 
The subject of the comments was information the applicant submitted to the Government on 4 April 
2019 in connection with the applications for permission to construct a fuel waste repository at 
Forsmark. The Land and Environment Court had requested additional data that could demonstrate that 
the uncertainties surrounding certain kinds of corrosion and other processes are not so serious as to 
pose a risk that might exceed the risk criterion stipulated by SSM. The organizations showed in their 
response that the data the applicant supplied failed to resolve all uncertainty. When examined against 
the demands of the Environmental Code, the material does not provide adequate assurance of the long-
term safety of the repository. 
 
The findings of leading scientific experts on corrosion processes at the Royal Technological 
University (KTH) in Stockholm and the submissions to the Government of an engineer who 
previously was in charge of canister issues at SSM, filed in Spring 2018 and Fall 2019, support the 
organizations’ assessment  in this regard. The submissions refer to a comprehensive scientific analysis 
of the supplementary material submitted by the applicancannott that two scientists performed for 
SSM3. 
 
Thus, since Fall 2019 the Government has had a sufficient basis on which to deny permissibility to the 
application for the fuel waste repository under the Environmental Code and to deny approval under 
the Act on Nuclear Activities. 
 
In comments filed 30 September 2019 the organizations also showed that the Court – contrary to the 
applicant’s claims – had quite enough data at hand to draw the conclusions it did concerning the need 
for more information. The organizations also demonstrated that the Court had a full understanding of 
both SSM’s risk criterion and the applicant’s safety analysis. Furthermore, the organizations 
pinpointed the inadequacies of the applicant’s treatment of corrosion issues, an assessment that was 
seconded in the respective comments submitted by the KTH scientists and the former SSM expert. 
 

 
1  All the organizations’ statements may be accessed via MKG’s home page, together with a list of all 

documents pertaining to the examination of the proposed nuclear fuel waste repository in relation to the 
Environmental Code, case M2018-00217/Me, and to the Act on Nuclear Activities, case M2018/00221/Ke. 
See http://mkg.se/regeringens-diarium. 

2  See document 76 in M2018-00217/Me och 79 i M2018/00221/Ke  (http://mkg.se/regeringens-diarium). See 
also the news item on MKG’s home page: http://www.mkg.se/naturskyddsf-reningen-jordens-v-nneroch-mkg-
yttrar-sig-till-regeringen-om-k-rnbr-nslef-rvaret-skbs . 

3  Cf. documents 19, 70 and 87 in M2018-00217/Me and documents 10, 77 and 87 in M2018/0221/Ke 
(http://mkg.se/regeringens-diarium) 
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Thus, the Government may conclude that the Land and Environment Court’s statement of January 
2018 clearly reflects the view that SSM’s legal and substantive evaluation of the applicant’s empirical 
data, and interpetations of that data, up until SSM filed its evaluative statement to the Government, 
had been less than satisfactory. 
 
The organizations’ view that the application to construct a fuel waste repository can be denied 
permissibility and approval without additional supplementary data received further support in Prof. 
em. in Corrosion Science Christofer Leygraf’s comments to the Government, filed on 26 March 2021, 
which offer additional analysis and new scientific findings that once again indicate that copper is not 
an appropriate material for the canisters in the fuel waste repository4. 
 
 
2.2 Supplementary comments of 28 October and 19 November 2019, and 22 January 2020 in re 
the retrieval of two packages in the LOT experiment  
 
In comments to the Government as early as 30 September 2019 the organizations stressed the 
importance of retrieving the next 20-year-old package from the LOT experiment and analyzing the 
contents with respect to copper corrosion. The organizations feared that the reason why the applicant 
had shown so little interest in retrieving more of the experimental packages as was originally planned, 
might be that the applicant was aware that the results might well show that copper is a poor choice of 
material for the canister.  
 
The organizations note that for at least the past decade the applicant has showed remarkably little 
interest in examining the contents of the remaining LOT packages as regards copper corrosion. Even 
more remarkably, the regulatory authority, SSM, has not shown any interest in such an analysis, 
either. 
 
On 16 October 2019 it was revealed that the applicant had secretly retrieved two 20-year-old packages 
from the Äspö laboratory. On 28 October the organizations complemented their comments to the 
Government of 30 September with information about this development5. The organizations further 
stressed the importance of the results of the LOT experiment as guidance for the Government’s 
continued evaluation of the repository application in supplementary comments on 19 November 2019 
and 22 January 20206. 
 
The main purpose of these comments was to persuade SSM to act proactively to see to it that 
scientifically quality-assured analyses of the copper corrosion that had occurred in the packages be 
performed and reported as soon as possible. Since the applicant had first declared that the results of the 
analysis would not be reported until after the Government had granted permissibility for the fuel waste 
repository, it was vital that the expert authority lived up to its responsibilities.  
 
The organizations find, however, that SSM showed surprisingly little interest in the results of the LOT 
experiment relating to copper corrosion. This disinterest mirrored the disinterest in publishing the 
results initially shown by the applicant. SSM’s nonchalance on this issue is well documented in the 

 
4  Cf. document 158 in M2018-00217/Me and document 145 in M2018/0221/Ke (http://mkg.se/regeringens-

diarium) and the news item on MKG’s home page: http://www.mkg.se/nya-forskningsr-n-fr-n-kth-visarp-st-
rre-problem-f-r-kopparkapslar-i-k-rnbr-nslef-rvar   

5  Cf. document 81 in M2018-00217/Me and document 83 in M2018/0221/Ke (http://mkg.se/regeringens-
diarium).  See also the news item on MKG’s home page: http://www.mkg.se/mkg-kompletterar-yttrande-
tillregeringen-efter-avsl-jande-att-lot-paket-tagits-upp  

6  Cf. documents 86 and 102 in M2018-00217/Me and documents 86 and 101 in M2018/0221/Ke 
(http://mkg.se/regeringens-diarium). See also the news item on MKG’s home page: http://www.mkg.se/mkg-
medmedlemsf-reningar-kompletterar-yttrande-till-regeringen-terigen and http://www.mkg.se/mkg-
kompletterarmed-ett-tredje-yttrande-till-regeringen-om-en-ny-skrivelse-till-ssm-om-lot-upptaget   
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dialogue that took place between the authority and MKG. (Cf. the annexes to the respective 
documents7. 
 
 
2.3 Comments of 27 February 2020 and 28 April 2020 in re the LOT experiment and the long-
term safety of the nuclear fuel waste repository 
 
On 27 February the organizations submitted input to the Government concerning the LOT experiment 
and the long-term safety of the nuclear fuel waste repository in the Government’s ongoing 
examination of applications for a system for long-term storage of nuclear fuel waste in relation to the 
requirements of the Environmental Code (M2018-00217/Me) and the Act on Nuclear Activities 
(M2018/00221/Ke)8.  
 
In the comments the organizations developed a line of argumentation that underlined the importance 
of the Government’s having access to the best possible analysis of copper corrosion in the LOT 
experiment before reaching a decision on permissibility and approval of the planned repository in 
Forsmark. 
 
On 28 April 2020, the organizations submitted supplementary information to the Government9. The 
organizations had learned that the applicant had abandoned its original position regarding publication 
of the corrosion findings in the 20-year-old LOT packages. Now, the applicant had decided to make 
the findings on copper corrosion in the packages, including the heat-exposed copper pipe, sometime in 
2020. Furthermore, SSM had informed the Government that it would quality-assure the findings. 
 
In their comments the organizations stressed the importance of assuring the quality in a manner that 
was transparent and afforded insight on the part of all actors involved in the examination. The 
organizations pointed out that it was essential the any Government decision in the repository case be 
based on an analysis of copper corrosion in the LOT experiment of such quality that it  
could not be called into question. 
 
 
2.4. Conclusive data on observed copper corrosion are a prerequisite for the safety analysis and 
the environmental impact statement to be accepted as valid  
 
The organizations have emphasized how important it is for the safety analysis to be based on 
conclusive, scientifically solid data with respect to copper corrosion in order for the safety analysis 
and the environmental impact assessment to be approved. In a statement filed 30 September 2019, the 
organizations presented a set of reasons why one cannot devalue the importance of the function of the 
copper canister in the safety analysis on the grounds that other barriers, the clay and bedrock, 
nonetheless, make their contributions to safety. Incomplete knowledge about regarding the canisters’ 
long-term integrity make it impossible to even estimate the potential of the repository to meet the 
safety criteria in the safety analysis. A scientifically doubtful safety analysis cannot be approved; 
consequently, neither can an EIA that is based on that analysis be acceptable. Approval of the EIA is a 
precondition for granting permissibility by the terms of the Environmental Code. In sum: the 
application to construct a fuel waste repository cannot be granted permissibility unless it is 
incontrovertibly established that the applicant’s report of the scientific support for their estimation of 
the long-term integrity of the the copper canister is exhaustive and sound. 

 
7  See SSM document SSM2019/9556, Korrespondens mellan SSM och MKG rörande LOT-försöket hösten 

2019 och våren 2020. All documents, etc., on the issue are available on MKG’s home page: 
http://www.mkg.se/ssm-20199556-fragor-om-kvalitetssakring-av-lot-forsoket  

8  Cf. document102 in M2018-00217/Me and document 101 in M2018/0221/Ke (http://mkg.se/regeringens-
diarium). See also the news item on MKG’s home page: http://www.mkg.se/mkg-med-medlemf-
reningaryttrar-sig-i-sak-till-regeringen-om-lot-upptaget   

9  Cf. document107 in M2018-00217/Me and document 105 in M2018/0221/Ke (http://mkg.se/regeringens-
diarium). See also the news item on MKG’s home page: http://www.mkg.se/mkg-med-medlemsf-
reningarkompletterar-yttrande-till-regeringen-om-lot-upptaget  
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3. The applicant’s unscientific report on the copper corrosion found in the two 20-year-
old packages from the LOT experiment  
 
The copper corrosion found in the two 20-year-old packages in the LOT experiment that the applicant 
published in Fall 2020 (SKB report TR-20-14) was of such poor scientific quality that it could not 
provide a sufficient basis for understanding how copper was affected during the term of the 
experiment10. 
 
The organizations have studied the report carefully and closely followed the work SSM has done – 
with external expert support from the consultant firm, Galson Sciences – to assess the quality of the 
results presented. Through the good offices of MKG the organizations have filed four documents in 
English that describe the scientific input that has informed the authority’s evaluation11. 
 
In the organizations’ view, the results clearly indicate – the scientific failings of the applicant’s report 
notwithstanding –  that the amount of copper corrosion found in the packages is so comprehensive that 
one can confidently conclude that copper is not a suitable material for the canisters.  
 
This conclusion is seconded in a statement leading experts made to SSM in the course of the 
authority’s examination12. They write: 
 

“This LOT-study shows, under all circumstances, that the anoxic copper corrosion rate in 
Swedish groundwater is catastrophic with respect to the KBS-3 model and this conclusion can 
be made without further considering the radiation induced corrosion (radiolysis), stress 
corrosion cracking and hydrogen embrittlement.” 

 
The organizations are therefore confident in their contention that the results included in the flawed 
report in themselves provide sufficient evidence to support a decision to deny permissibility and 
approval of the application to construct a repository for nuclear fuel waste. 
 
For a fuller measure of the organizations’ understanding of the LOT experiment and published reports 
about it, we refer the reader to four inputs in English that MKG submitted to SSM: 
 
1. ”MKG, First input to SSM review of SKB LOT results Autumn 2020”, 8 October 2020, with 20 

annexes: A summary of what was known about copper corrosion before the applicant’s report on 
the copper corrosion observed in LOT had been analyzed. SSM responded to the input on 3 
November with a number of questions, which MKG answered the same day with an additional 
annex and an updated version of the first input. 

2. ”MKG, Second input to SSM review of SKB LOT results Autumn 2020”, 9 November 2020, with 
three annexes: An analysis of the results on copper corrosion reported by the applicant in the 
report, SKB TR-20-14. 

3. ”MKG, Third input to SSM review of SKB LOT results Autumn 2020, 11 December 2020, with 
three annexes: Among other things the input provided additional findings from similar studies on 
how quickly oxygen is depleted. This input was followed up with an addendum. 

 
10  The report may be accessed on the applicant’s home page: https://www.skb.se/publikation/2496000  
11  SSM’s review of the  applicant’s LOT results may be followed under the authority’s register number, 

SSM2020/5740. All the documents relating to LOT may be accessed on MKG’s home page: 
http://www.mkg.se/ssm2020-5740-kvalitetsgranskningav-skbs-lot-experiment. SSM has registered other 
correspondence between SSM and MKG under the register number SSM2019/9556. All the correspondence is 
accessible on MKG’s home page: : http://www.mkg.se/ssm-20199556-fragor-omkvalitetssakring-av-lot-
forsoket  

12 See post 19 in SSM2020/5740 (http://www.mkg.se/ssm2020-5740-kvalitetsgranskning-av-skbs-lot-
experiment. See also the news item on MKG’s home page:http://www.mkg.se/kth-forskare-starkt-kritiska-
tillskbs-lot-redovisning  
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4. ”MKG, Fourth input to SSM review of SKB LOT results Autumn 2020, 5 March 2021, with seven 
annexes. The input was written and submitted after SSM had received a draft report from the 
authority’s consultant panel of experts. 

 
The material is included here in annexes 12 to 17. The annexes to the four inputs may be accessed on 
MKG’s home page13. 
 
 
3.1 On the flaws in the applicant’s report of the LOT results  
 
After analyzing the copper corrosion results from 20-year-old packages in the LOT experiment MKG 
submitted to SSM [the second input, 9 November 2020] a document pinpointing the scientific faults in 
the applicant’s report14: 
 
1. There is a need to make the consultant reports on which the applicant bases the contents of TR-20-

14 available to public scrutiny. There is also a need for photographic documentation of better 
quality.  

2. More generally, the origin(s) of the images of various cross-sections of metal surfaces in TR-20-
14 should be documented. 

3. How groundwater was introduced into the LOT packages in conjunction with the start-up of the 
heating device needs to be described more exactly. 

4. A more detailed account of how oxygen, if any, can have leaked into the experimental packages is 
necessary. 

5. There is a need for more detailed studies of the corrosion on the surfaces of the hottest regions of 
the central copper pipes in both packages. 

6. There is a need for more detailed studies of the corrosion on the surface of the copper in both 
packages. 

7. The measure of copper corrosion arrived at by measuring the amount of copper in clay needs to be 
complemented with an estimate of copper corrosion based on an analysis of the aggregate 
corrosion products that remain on the surface of the pipe. 

8. There is a need to understand and explain why less corrosion can be found when the copper is in 
contact with a clay/water interface than when it is in contact with a sand/water interface. 

9. There is a need to establish whether there is a correlation between the amount of water available in 
a clay/water interface and the amount of corrosion on the copper pipes. 

10. There is a need to explain why, presuming all corrosion is due to the presence of oxygen early on 
in the experiment, more corrosion is found in the 20-year-old A3 package than in the 5-year-old 
A2 package. 

11. There is a need to determine whether SKB’s assertion that all corrosion is due to the oxygen 
trapped in the experimental packages at the start, is in fact correct. 

12. There is a need to determine how much corrosion can have taken place in the 4-month interval 
between interment and the inundation of the packages and introduction of heat. 

13. A better understanding of the participation of the oxygen in water molecules in reactions with the 
copper surface, even in the presence of oxygen gas, is needed.  

 
13 The documents are summarized in Swedish in news items on MKG’s home page: 
 http://www.mkg.se/mkg-bidrar-med-synpunkter-till-myndighetens-lot-granskning  
 http://www.mkg.se/mkg-i-det-andra-ssm-bidraget-om-lot-f-rs-ket-behov-av-mer-korrosionsstudier  
 http://www.mkg.se/mkg-i-det-tredje-ssm-bidraget-om-lot-forsoket-skbs-underlagsrapporter-saknas  
 http://www.mkg.se/mkg-i-det-fj-rde-ssm-bidraget-om-lot-f-rs-ket-ssm-m-ste-unders-ka-den-v-rsta-

korrosionen . 
14  Cf. annex 14 and item 16 in SSM2020/5740 (http://www.mkg.se/ssm2020-5740-kvalitetsgranskning-av-skbs-

lot-experiment. See also the news item on MKG:s home page: http://www.mkg.se/mkg-i-det-andra-ssm-
bidraget-om-lotf-rs-ket-behov-av-mer-korrosionsstudier  
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14. There is a need for more data on how the oxic (caused by oxygen gas) corrosion inside the copper 
pipes compares to the anoxic (oxygen-free) corrosion on the outer surface. 

 
The organization concluded its input in the qualitative examination with some general comments. 
 
The organization concluded its input in the qualitative examination with some general comments. 
In the organizations’ assessment, the greatest failure in the report is the lack of close examination and 
analysis of the most corroded copper surfaces in the LOT packages (points 5 and 6 above)15. The 
applicant explains their failure to examine these portions of the package contents, stating it was 
simpler to examine the parts of the contents that already had been taken out. This argument evidences 
an obviously unscientific approach to the problem; simply put, the applicant has avoided examining 
the parts where decay processes have progressed furthest. 
 
Should the Government believe it needs more guidance in order to deny permissibility and approval, 
the Government should demand that scientific, detailed analyses of the most corroded regions of the 
copper surfaces be presented and the results be evaluated before any decision on permissibility and 
approval can be taken. This demand might most simply take the form of an addendum to the 
government decision of 10 December 2020 on the applicant’s research program Fud-2019. Since the 
applicant’s work on the copper corrosion results of the LOT experiments to date has not been of 
scientifically acceptable quality, the government should specify that the analyses be carried out in a 
manner that guarantees that they can be acceptably reported.  
 
The organizations are convinced that once the extent and characteristics of the corrosion on these 
surfaces have been properly described, it will most likely be even more apparent that copper does not 
function in a repository environment, in which case the Government has no other option but to deny 
permissibility and approval. 
 
 
3.2 On whether the extensive corrosion found in the LOT experiment can be explained by 
captive oxygen or oxygen that has leaked in 
 
The applicant insists that the copper corrosion noted in the LOT packages – the extent of which, as 
noted above, has not been described in a scientifically satsisfactory manner –  was caused by oxygen 
that has either been trapped in the packages from the start or has leaked into the packages in the course 
of the experiment. Unfortunately, the presence of oxygen in the packages was not monitored during 
the experiment. 
 
The organizations, however, believe they can demonstrate that the copper corrosion that has taken 
place is of such proportions that it cannot be explained by captive or leaked-in oxygen. MKG has, in a 
scientifically structured paper in English submitted to SSM, observed that the experimental packages 
were filled with anoxic groundwater from the surrounding bedrock when the packages were sealed and 
heating of the packages started. This means that there has been oxygen-free water between the clay 
and the central copper pipe and in the sand beneath it. Given that oxygen is quickly consumed by 
microorganisms in groundwater, the packages have been in a totally oxygen-free environment for the 
duration of the experiment, i.e., for twenty years16. This means, in turn, that the corrosion noted on the 

 
15  The applicant has measured the amount of copper found in clay adjacent to the hottest region of the copper 

pipe and claims that these measures afford a sufficiently accurate estimate of the amount of copper corrosion 
that has taken place. This procedure may produce a substantial underestimate of the corrosion. The 
organizations find reason to believe that the applicant has sought to avoid reporting the extent of the corrosion 
on the hottest parts of the pipe in detail, as this would doubtless reveal the depth of the corrosion, the kinds of 
corrosion products on the surface, and the extent of pitting displayed on the surfaces. 

16 Less is known about how quickly the clay around the copper pipe becomes oxygen-free. The oxygen was most 
likely depleted after some few months, in which case neither was the corrosion found on the copper coupons 
oxygen-induced. We may therefore surmise that the corrosion on the coupons is mainly a function of the 
amount of water that was present when the clay swelled, which would also explain the difference between the 
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pipe and on the bottenplattan was not oxygen-induced. The applicant also claims that some of the 
extensive corrosion can have been caused by sulphides, even though copper sulphides are not present 
among the corrosion products in the packages. MKG’s conclusions on these points are seconded by 
analyses made by leading independent experts on corrosion processes17. SSM’s expert panel has, in 
the course of its own analysis of the corrosion, also concluded that this explanation may be correct18,19. 
Thus, the Government is justified in concluding that extensive anoxic corrosion of copper in the LOT 
packages remains unexplained – which gives reason enough to deny permissibility and approval to the 
repository application. 
 
If the Government feels a need for more clarity on this issue, the Government can demand detailed 
analysis of the most corroded copper surfaces in the packages, i.e., the surface of the regions of the 
copper pipe and the base plate of the pipe, which have been exposed to the highest temperatures. The 
organizations believe that the results of such an analysis will show that in all likelihood the corrosion 
cannot have been caused by oxygen that was trapped in, or leaked into, the experimental packages. 
This means that the applicant’s safety analysis in the application is not solidly evidence-based with 
regard to copper corrosion, which means in turn that the environmental impact assessment, which is 
based on the safety analysis, cannot be approved. Thus, the application cannot be granted 
permissibility or approval. 
 
If, after these analyses, the Government still finds a need for further clarity as to how much of the 
copper corrosion in the LOT packages can have been caused by the presence of trapped or leaked 
oxygen, the question can be answered by a relatively simple additionnal experiment in connection 
with the ongoing LOT experiment at the Äspö laboratory. To make sure that the findings of such an 
experiment –which can be brought about through an addendum to the applicant’s research program, 
Fud-2019 – provide the guidance the Government needs, the Government should require that the 
analyses, and the reports thereof, are carried out in a scientifically satisfactory manner. 
 
 
4. On SSM’s evaluation of the quality of the applicant’s report on copper corrosion in 
the two experimental packages from the LOT program 
 
In 2020 and early 2021, SSM has undertaken a project to quality-assure the applicant’s reports 
concerning the copper corrosion found in the LOT experiment. The organizations have, through MKG, 
submitted four scientifically structured inputs to SSM with empirical data and reasoned 
interpretations, which the authority has all but ignored. Instead, SSM’s review of the applicant’s work 
expresses virtually total acquiescence to the applicant’s claims, which have been incorporated into the 
statements submitted to the Government 11 March 2021. 
 
SSM has employed external consultants from the British firm, Galson Sciences, to assist them in this 
work. SSM has used this consultancy for similar services before. Galson, in turn, has used the service 
of an American professor who, in earlier work for SSM, has seconded the applicant’s position on 
various issues. The consultants’ report, however, is critical of the applicant’s reporting of the LOT 

 
amount of corrosion on the coupons and that found on the central copper pipe and, especially, the corrosion 
found on the base plate 

 of the pipe, which was in direct contact with sand rather than clay. 
17  Cf. note 12 and Annex 11. 
18  Cf. the SSM report SSM 2021:6: T Hicks et al., “Quality Assurance Review of the Swedish Nuclear Fuel and 

Waste Management Company’s LOT Experiment (Phases S2 and A3) at the Äspö Facility in Sweden”. The 
report may be accessed on SSM’s home page: 
https://www.stralsakerhetsmyndigheten.se/publikationer/rapporter/avfall-transport-fysiskt-skydd/2021/202106   

19  In its summary analysis the expert panel, like SSM, focuses primarily on the fact that the measurements taken 
on the copper coupons deposited in the clay do not show as much corrosion as was found on the base plate of 
the copper pipe. MKG is of the opinion that the rate of corrosion in the clay is dependent on factors other than 
those that caused corrosion of the pipe, primary among these being access to water. Therefore, aside from the 
presence of pitting on the coupons, which should not be able to occur, the coupons are not particularly 
interesting with respect to understanding the essential question, namely, how copper reacts to oxygen-free 
groundwater. 
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findings on several points and suggests that there may well be alternative interpretations and 
explanations of the findings20. But the critique has been toned down considerably in the report’s 
conclusions: 
 

”Thus, although it is not possible to conclude with absolute certainty that corrosion of the 
copper tubes and coupons occurred predominantly under aerobic conditions in the early stages 
of LOT, there is no evidence available from these results to suggest that SKB’s interpretation of 
copper corrosion behaviour during LOT exposures is incorrect.” 

 
The organizations can only conclude that the consultants have not fully understood the burden of proof 
that the Swedish Environmental Code puts on the applicant. In the present case, the applicant must 
demonstrate that the proposed storage method works and that the copper barrier will remain effective 
through the millennia. What the British consultants actually seem to be saying is that, if one focuses 
solely on what the applicant has chosen to report, there is nothing that shows that what the applicant is 
saying is wrong. The problem is that the findings are not reported in a scientific manner – as the 
consultants in fact point out in their report. 
 
The organizations found major faults in SSM’s review of the LOT report. as early as Fall 2020. MKG 
sent a written note on the subject to SSM 11 December 2020. A correction and additional comments 
were sent to the authority 17 December21. In these missives, the organizations showed conclusively 
that the applicant’s description of the corrosion found in the LOT packages was not up to scientific 
standard. The organizations also expressed a concern that SSM had decided in advance that the LOT 
results had no bearing on the long-term safety of the fuel waste repository. MKG also saw clear 
indications that SSM did not consider information other than what the applicant had made available. 
The authority allowed the applicant to keep the minutes of the meetings the authority convened to 
discuss the application and made no objection when the applicant added its own commentary and 
rebuttals not voiced during the meetings.  
 
On 5 March 2021, MKG submitted its fourth scientifically structured comments on SSM’s quality-
assurance program22. The comments expressed the following concerns: 
 
1. that the applicant, SKB, controls the minutes of the meetings to evaluate the applicant’s work held 

in Fall 2020, is allowed to edit and comment on points raised at the meeting, after the fact. 
2. the risk that the independence of the expert authority’s review of the scientific quality of the 

applicant’s work on copper corrosion in the LOT experiment may be compromised. 
3. the lack of detailed studies of the corrosion found on the most severely corroded surfaces in the 

LOT packages. 
4. the lack of detailed analysis of the thickness of the corrosion products found on the surface of the 

hottest regions of the central copper pipe. 
5. views on the applicant’s claim that it is difficult to distinguish pitting from original artefacts on the 

copper surface. 
6. that there is no physical evidence of extensive sulphide corrosion in the studies of corrosion 

products. 
7. the need for an independent analysis of the possibility of bacterial depletion of oxygen. 
8. the need of a more precise understanding of how anoxic water was introduced into the 

experimental packages in the initial phase of the LOT experiment. 
9. that criticism of the quality-assurance program had also been raised by researchers at the Royal 

Technical University in Stockholm. 

 
20 Cf. notes 18 and 19 above. 
21  Cf. items 18 and 19 in SSM2019/9556. (http://www.mkg.se/ssm-20199556-fragor-om-kvalitetssakring-av-

lotforsoket). See also the news item on MKG’s home page: http://www.mkg.se/mkg-arkritisk-till-ssms-
kvalitetsgranskning-av-lot-forsoket  

22  Cf. note 13 and Annex 17. 
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10. judgments, our’s and others’, that additional research may be called for. 
 
The record shows that the organizations repeatedly filed critical questions about the applicant’s 
treatment of the LOT results and about SSM’s review of it. Similar criticisms have been raised by 
leading independent experts in the field23. The organizations find it remarkable that SSM has turned a 
deaf ear to the comments of virtually everyone except the applicant. 
 
On 11 March, SSM reported to the Government that they had found the applicant’s much criticized 
LOT report satisfactory without reservation, and that the findings reported in no way affected the 
authority’s assessment of the long-term safety of the fuel waste repository24. SSM writes in its 
summary: 
 
 

“SSM finds SKB’s documented procedures for retrieving, sampling and analyzing LOT S2 and 
A3 appropriate. Further, the results of the experiments are deemed reliable and of high quality. 
The total extent of the corrosion, with some few μm for the test coupons (flat, thinner pieces of 
copper) embedded in the bentonite clay and roughly 5-15 μm for the initially more exposed 
central copper pipes at higher temperatures, are equivalent to the corrosion previously observed 
in earlier LOT experiments, where copper was exposed for much shorter periods in a simulated 
repository environment. Superficial defects and irregularities, some of which may be due to 
mechanical damage, and some due to corrosion, amounts to some few tens of μm. In SSM’s 
estimation, the results of the LOT experiments are in line with what might be expected, based 
on established knowledge of corrosion processes for copper in the repository environment that 
would prevail shortly after the repository was sealed.” 

 
The organizations would like to point out that SSM has no empirical basis for the cited amount of 
corrosion on the copper pipes, “5-15 μm”, inasmuch as the hottest regions of the pipes were not 
examined in detail. The corrosion is most likely to be far more severe, with some pitting25. What is 
more, the authority makes no mention of the possibility that the corrosion most likely took place in an 
anoxic (oxygen-free) environment. Nor do they mention the extensive corrosion found on the base 
plate. These omissions mean that the authority has no satisfactory basis for the conclusions it has 
drawn. 
 
Ever since Spring 2016, when SSM submitted its statement to the Land and Environment Court, the 
organizations have found it odd that the authority almost without exception has presented the 
applicant’s views in the ongoing environmental examination and then seconded them. This behavior 
was also apparent in the principal hearing before the Land and Environment Court and has continued 
in written submissions to the Government. Even when the panel of leading experts that SSM had hired 
to advise them criticized the applicant’s report on copper corrosion, presented in April 2019, SSM 
wrote that the report had strengthened their confidence in the long-term safety of the proposed storage 
facility. 
 
In the case of the LOT experiment the organizations find that SSM has uncritically seconded the 
applicant and their seriously flawed report to such an extent that they cannot be said to have fulfilled 
the duties of an expert authority. 
 

 
23 Cf. note 12 and bilaga 11 and the second document submitted to SSM by the same researchers on 26 February 

2021 (see item 43 in SSM2020/5740 
(http://www.mkg.se/ssm2020-5740-kvalitetsgranskning-av-skbs-lotexperiment ). See also the news item on 

MKG’s home page http://www.mkg.se/kth-forskarekritiska-till-ssm-granskningen-av-lot   
24  See document 156 in M2018-00217/Me and 143 in M2018/00221/Ke (http://mkg.se/regeringens-diarium ) 
25  The organizations have on several occasions during the environmental examination made reference to the 

Swiss 18-years-long FEBEX experiment, in which copper corrosion, which most likely took place in an 
oxygen-free environment, was found to have reached depths of up to 100 μm. See, for example, the news item 
on MKG’s web page: http://www.mkg.se/omfattande-syrgasfri-korrosion-i-detschweiziska- 
febex-forsoket   
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5. On the need of definitive empirical evidence that copper is an appropriate material 
for the canisters  
 
It has long been apparent that ever since copper was chosen as the material for canisters in the fuel 
waste storage system in the late 1970s, the applicant has not conducted a single scientifically 
controlled study of the behavior of copper and clay in a repository-like atmosphere, where the 
presence and depletion of oxygen has been measured, that demonstrates that copper behaves in the 
manner presumed in the applicant’s long-term safety analysis. Even if it would be more complicated, 
such a study might also include a source of radiation. In the organizations’ view, if the Government 
needs more conclusive evidence as to long-term safety of the proposed storage system, there is nothing 
that prevents the Government from requesting a large-scale autoclave experiment that, provided it is 
designed correctly, can provide solid evidence with regard to the suitability or unsuitability of copper 
as the canister material. The experiment can be ordered by means of an addendum to the 
government’s decision on the applicant’s research program, Fud-2019. 
 
6. On the need to increase the capacity of the intermediate fuel waste storage facility, 
Clab  
 
The organizations have closely followed and analyzed the risk that the intermediate nuclear fuel waste 
storage facility, Clab, adjacent to the nuclear plant in Oskarshamn, will be full, and the implications 
this might have for the continued operation of Sweden’s nuclear power plants. The organizations have 
come to the conclusion that since there is unused storage capacity at each nuclear plant, the continued 
operation of the power plants will not be at risk before the late 2020s26. Nonetheless, the organizations 
believe the Government should authorize an increase in the capacity of Clab, from 8,000 to 11,000 
tons, as soon as possible. This is important so that established routines for managing the fuel waste can 
to the extent possible continue without alteration. The organizations believe that appeals and continued 
processing of the matter in the Land and Environment Court can mean that it may be at least five more 
years before a positive decision granting permissibility and approval of the fuel waste repository, 
including expansion of Clab, can acquire legal force. Should the Government decide to deny 
permissibility and approval to the repository, there will be no approval for the plans to expand Clab, 
either. In the organizations’ view, the Government has a responsibility to make sure that the routines 
for transporting and storing the fuel waste from the country’s reactors are not disrupted. The 
Government therefore should treat the issue of increased capacity for intermediate storage at Clab 
separate from the issue of the repository. Only if the two projects are treated separately can a decision 
on Clab take effect in the next couple of years. 
 
An increase in volume from 8,000 to 11,000 tons does not imply any change in or disruption of the 
routines for waste management. Increased capacity can be attained through compaction, i.e., storage 
of the fuel waste in cassettes. Such a procedure, known as ‘re-racking’, has already been used at Clab 
for some years. A decision to increase capacity simply means that present routines can continue, but 
will handle a larger volume of waste. In a case such as this, under the provisions of the Environmental 
Code, Ch. 17 sect. 2, the Government has the option to waive further examination of the project and 
remand the question of expanding Clab to the Land and Environment Court, which has the authority 
to issue the project a permit. The Government must also grant approval under the Act on Nuclear 
Activities for the expansion, whereupon SSM can assume administration of the project. 
 
Should the Government not want to waive examination of the expansion, the Government also has the 
option of examining the Clab project separate from the repository project. The Swedish National 
Council for Nuclear Waste, held forth this option in comments to the Government, as well27. 
 

 
26  MKG’s memorandum on Clab’s capacity is accessible on mkg’s home page: http://www.mkg.se/mkg-har-

tagit-fram-ett-pm-om-clab-och-k-rnkraften  
27  See document 157 in M2018-00217/Me and 144 in M2018/00221/Ke.  (http://mkg.se/regeringens-diarium). 

See also the news item on MKG:s  home page: http://www.mkg.se/k-rnavfallsr-det-skriver-tillregeringen-om-
clab-och-riksdagsinitiativ . 
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As the organizations see it, local government in Oskarshamn has no legal grounds for seeking to 
prevent the national government from taking its responsibility and separating out the expansion of 
Clab from the long-term repository issue in order to fast-track a decision on it. Oskarshamn made no 
such reservation in its decision not to use local government’s right of veto, i.e., to accept expansion of 
the facility, on 26 June 201828. The council has, however, protested the separation of the two issues, 
stating in a letter of 7 April 2020: “[treating] solely the expansion of the storage capacity of Clab is not 
acceptable”29. 
 
The local government might, however, on the strength of the Environmental Code, ch. 17, sect. 6, para 
1, claim that separating out the issue of Clab represents a new decision. Whether a local government 
can rescind an agreement, especially on grounds not stated when the agreement was reached, is 
unclear. Paragraph 2 in the same section of the code, however, allows the government to grant 
permissibility “provided it is vital to the national interest that the activity be undertaken and there is no 
other place that is more appropriate for the activity, or is equally important and has been designated 
for the activity in another locality the local government of which may be presumed to accept a 
localization there” – in which case local government’s right to veto cannot be exercised to prevent the 
action. 
 
The organizations fear that the local government’s motives may be colored by the terms of the 
agreement reached, through government auspices, between the local governments of Oskarshamn and 
Östhammar and the nuclear waste management company, SKB [‘the applicant’ elsewhere in this text] 
in 2009. Simply put: any delay in the approval of the repository in Östhammar might possibly delay 
the flow of ‘value added-funding’ from the applicant to both communities. 
 
 
7. Points to consider in the continued examination of the application, should the 
Government determine that the application cannot be denied without further 
examination  
 
If the Government does not find the body of knowledge on the subject produced to date to yield 
sufficient grounds to deny permissibility and approval to the application to construct a nuclear fuel 
waste repository, the Government might draft a plan for the future conduct of the environmental 
impact examination in a way that produces sufficient basis for a decision. In the organizations’ view 
the following points should be considered in that context: 
 
a) The Government should separate out the issue of expanding the intermediate storage facility for 

nuclear fuel waste, Clab, and reach a decision. Doing so would allow the Government more time 
to continue its examination of the application to construct the fuel waste repository, and 
particularly the issues pertaining to the long-term integrity of copper in the repository environment 
and the risk that SSM’s risk criterion might be exceeded – issues raised by the Land and 
Environment Court in communication to the Government in January 2018. 

b) The Government should make it clear to the applicant that prerequisite to any decision granting 
permissibility and approval of the application to construct a nuclear fuel waste repository is a 
detailed analysis of the most corroded copper surfaces in the 20-year-old LOT packages. The 
findings must be published and evaluated. Both the hottest regions of the central copper pipes and 
the base plate have to be examined.  

c) Should the results of point b) not produce definitive evidence that the extensive corrosion may be 
due to exposure to oxygen that has been trapped in, or leaked into, the experimental package, the 
Government should make it clear to the applicant that permissibility and approval can only be 
granted after this question has been definitively resolved through empirical experiments. The 

 
28 See document 26 in M2018-00217/Me and 27 in M2018/00221/Ke.  (http://mkg.se/regeringens-diarium). See 

also the news item on MKG:s home page: http://mkg.se/nyheter/oskarshamn-sager-ja-till-clink  
29  See document 159 in M2018-00217/Me and 146 in M2018/00221/Ke.  (http://mkg.se/regeringens-diarium). 

See also the news item on MKG:s  home page: http://www.mkg.se/nyheter/oskarshamn-forsoker-pressa-
regeringen-om-clabutokninng-har-12-miljarder-att-vinna-pa  
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simplest way to proceed here might be to deposit a simplified LOT package in the same place and 
following the same procedure as in the original experiment, but this time measuring the oxygen 
content in the experiment, as well. 

d) Since neither the applicant nor the expert suthority, SSM, singly or jointly, can be relied on to 
report and quality-assure the results in a proper scientific manner, the Government should take 
measures to ensure that this is done. The Swedish National Council for Nuclear Waste might be 
useful in this regard, ensuring, for example, that interested parties and independent expertise have 
access to the findings, and possibly to the underlying data, so that they might perform their own 
analyses. 

e) The Government should also consider notifying the applicant that before permissibility and 
approval can be granted, large-scale autoclave experiments on copper and clay in a heated, anoxic 
repository-like environment need to be conducted. That such experiments should have been 
conducted in the 1990s is obvious; that the applicant has not conducted such experiments arouses 
the suspicion that the applicant has reason to believe they might demonstrate that copper is not an 
appropriate material for the canister. 

f) Since it is highly unlikely that the applicant will be able to show that the their present method of 
choice (the KBS method) fulfils the demands of the Environmental Code, the Government should 
formulate a plan to devise a means to store nuclear fuel waste that is safe in the long-term. In the 
organizations’ assessment two plans are required: a short-term program to determine whether 
adjustments to the KBS method – e.g., choice of a different material for the canister – may suffice 
to attain an acceptable level of safety; and secondly, parallel with this program, a longer-term 
program to consider alternative methods, such as the use of deep boreholes, should modifications 
of the KBS method prove inadequate with respect to ensuring long-term safety. 

 
 
8. A concluding summary  
 
The organizations put forward their principal views as regards the question of permissibility in 
comments submitted on 30 September 2019. The views expressed there remain unchanged. In short: 
 
a) in the first instance, the Government should deny the application permissibility; 
b) in the second instance, the Government should reject the application for permissibility; or  
c) in the third instance, the Government should refer the application back to the Land and 
Environment Court for renewed examination. 
 
In the organizations’assessment, the Government has sufficient grounds to deny permissibility to the 
application to construct a repository for nuclear fuel waste according to the terms of the 
Environmental Code (M2018-00217/Me) and to deny approval of the same according to the terms of 
the Act on Nuclear Activities (M2018/00221/Ke).  
 
If, however, the Government is of the opinion that the applications cannot be rejected without further 
examination, as a second strategy, the Government should draft a plan for the continued environmental 
impact evaluation in a fashion that provides a sufficient basis for a decision. 
 
Whatever the Government’s choice in this matter, the Government should shoulder its responsibility 
and reach a decision on expanding the capacity of the intermediate repository for nuclear fuel waste, 
known as Clab. This process may be expedited by treating the issue separate from the environmental 
impact examination of the final repository. This line of action would ensure that present routines for 
managing fuel waste will neither be interrupted nor need to be altered. 
 
 
Date as above, 
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Oscar Alarik Johan Swahn 
Senior Legal Counsel, Swedish Society for  Director, NGO Office for Nuclear  
Nature Conservation, Waste Review  
Phone: 070-611 3229 Phone: 070 467 3731 
e-mail: oscar.alarik@naturskyddsforeningen.se e-mail: johan.swahn@mkg.se 
 
 
Cc: Minister for the Environment Per Bolund, Ministry of the Evironment 
 Minister for Energy and Digital Development Anders Ygeman, Ministry of Infrastructure 
 Astrid Öfverholm, Ministry of the Environment 
 Anna Sanell, Ministry of the Environment 
 Swedish National Council for Nuclear Waste 
 
 
 
All the appendicitises can be found on the MKG:s web site: 
https://www.mkg.se/nyheter/mkg-och-medlemsorganisationer-till-regeringen-sag-nej-till-

karnbransleforvaret-eller 
 


