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Demands

SSNC/MKG call upon the Environment Court to:
• in the first instance, withhold approval of the application;
• in the second instance, reject the application;
• in the third instance, on pain of rejection, order the applicant to 
complement the application in accordance with the demands we have put 
forward earlier in the EIA process, cf. SSNC/MKG’s Comment of June 26, 
2015 (ab 335-336, SSM 2011/1137).

Furthermore, SSNC/MKG iterate our overarching demands:
• that the competence of the Court include issues of radiological safety;
• that storage in deep boreholes shall be considered an alternative 
method of geological deposition in the sense of the Environmental Code 
and be treated as such in the application and environmental impact 
statement.

SSNC/MKG urge the Radiation Safety Authority to:
• ensure that the application is complemented on points that are crucial to 
the long-term radiological safety of the final repository before the Authority 
makes a final recommendation to the  government;
• make an unequivocal assessment of the permissibility of the proposed 
activity before the Authority turns the matter over to the government;
• recommend that the government withhold approval of the application 
under the Act on Nuclear Activities.

See section 6 below for our views on the the Radiation Safety Authority’s 
performance of their duties.

The basis for our views in summary

SSNC/MKG base their conviction that the Court should recommend 
rejection of the application on the following observations:

1. The applicant has not demonstrated that the chosen method for final 
storage of nuclear fuel waste, viz. KBS, will work.

2. The applicant’s analysis of long-term safety is based on models and 
theoretical arguments, several of which are grossly simplified and based 
on assumptions that have not been verified empirically.

3. The applicant has not conducted the scientific experiments required to 
demonstrate that the man-made barriers, copper canisters and bentonite 



clay, will function as presumed.

4. There is scientific support for the assumption that the KBS system’s man-
made technical barriers, copper canisters and bentonite clay, may well fail 
and release radioactive substances after only a few hundred years, and 
quite certainly within a millennium, because
 - it is clear that copper is not a suitable material for canisters in the  
 repository environment, and
 - the bentonite buffer will not perform satisfactorily in the relatively  
      dry bedrock at Forsmark, since the clay will not swell as presumed  
      and will fail to enclose and protect the copper canisters.

5. A scenario in which
 - the failure of the copper canisters,
 - erosion of the bentonite buffer,
 - resultant rapid decay of the fuel waste, and
 - spreading of radioactive substances to the surface via the tunnels  
 used to load the repository, major cracks in the bedrock and other  
 cavities, 
resulting in surface levels of radiation that exceed background radiation by 
up to 1,000 times, and up to 100,000 times the safety limits established by 
SSM cannot be ruled out.

6. The applicant has not presented comprehensive risk analyses that 
support the assumption that the final repository will not be impacted by a 
future period of glaciation; principally because they have underestimated 
the risks of
 - major earthquakes,
 - damage to, or destruction of, the repository as a result of rock  
 tension dynamics,
 - damage to, or destruction of, the repository as a result of   
 permafrost, and
 -  negative impacts of groundwater flows under glacial ice.

7. The precautionary principle must guide any assessment of the environ-
mental impact of the final repository, especially when there are such major 
uncertainties surrounding the method the applicant intends to use.

8. Permissibility should not be granted to such a costly activity, which will not 
work and have to be discontinued, when there already is an overhanging 
risk that the financing set aside for management and final storage of nuclear 
waste will prove to be inadequate.

9. The applicant has neglected to undertake and report analyses of 



alternative methods to an extent that satisfies requirements set out in 
Swedish law. 

10. Storage in deep boreholes may afford a more environmentally secure 
method of storing nuclear fuel waste at a lower cost; furthermore, it would 
reduce the need to monitor and guard the repository in the long term, 
inasmuch as there is less risk of intrusion, whether deliberate or inadvertent.

11. The applicant has not described how information about the hazard the 
final repository represents can be communicated to future generations so 
as to ensure that it will be monitored and access to its contents can be 
prevented.

12. The applicant’s siting proces has not had the aim of finding the best 
place for a final repository of the KBS type; the selection of Forsmark is a 
poor choice because:
 - the bedrock at Forsmark is relatively dry and does not allow the  
 man-made barriers (copper canisters and clay buffer) to function in  
 a satisfactory manner after the repository has been sealed;
 - the site is located in a geotectonic shear zone/deformation   
 zone, where the risk of  damage to, or destruction of the   
 repository due to earthquakes and other geological events and  
 stronger groundwater flows during periods of glaciation is greater;
 - the site is close to a station for transmission of electricity across  
 the Baltic Sea, which may have a negative impact on the final   
 repository; and
 - the site possesses valuable natural features, habitats and   
 species.

13. The applicant has chosen not to consider sitings further from the coast, 
despite the fact that locating the repository inland, in a zone of groundwater 
influx, would afford better environmental safety in the long term.

14. The project, as designed, does not comply with the Euratom Directive, 
as there is no provision for surveillance of the nuclear waste once the 
repository is sealed. The Directive requires surveillance and control of 
nuclear materials that are “recoverable”, which the waste may be said to 
be in the KBS method.

15. The natural features, habitats and species found in the proposed site, 
including a number of endangered species and species listed in Annex 4 
of the Habitats Directive (Council Directive 92/43/EEG), are in themselves 
reason enough to withhold approval of the application.



16. The ‘zero alternative’, i.e., continued intermediate storage of nuclear 
fuel waste at the ‘Clab’ facility, affords satisfactory safety for at least one-
hundred years, which means there is sufficient time to investigate and 
develop other, more viable methods for final storage of nuclear fuel waste.

17. It is possible to further enhance the safety of intermediate storage of 
nuclear fuel waste by moving the waste from storage in water-filled basins, 
which require active cooling, and storing it in air-cooled containers, which 
afford safety without active measures.

In examining an application for activity that has such far-reaching 
consequences as in the present case, it is extremely important that 
the research and experimentation undertaken to be able to present the 
supporting documentation have been undertaken in a global and objective 
manner. The quality of the supporting documentation may be questioned, 
inasmuch as:
 - principal parts of the supporting research have been undertaken  
 by consultants and academic institutions that are totally dependent  
 on the applicant, under contractual terms, what is more, that   
 give the applicant ample leeway to present findings that suit them  
 and suppress findings that do not;
 - the applicant has not observed the fundamental scientific ethic  
 that would compel them to follow up and investigate any and all  
 issues or indications that suggest that the KBS method might not  
 function as presumed.

Of particular significance in this regard are issues relating to copper corrosion 
in oxygen-free environments, and the manner in which experiments 
conducted in the underground laboratory in collaboration with the firm, Clay 
Technology, have been reported.

In brief, SSNC/MKG base our conviction that the application should be 
rejected on the following:

Despite a period of several years’ duration in which the applicant was 
able to complement its application, the applicant has not been able to 
produce supporting documentation that fulfills the high standards that 
must be applied to a proposed undertaking of this gravity. The applicant’s 
Environmental Impact Statement (EIS) does not give sufficient attention 
to views and issues raised in the course of the EIA consultations. The EIS 
should therefore not be approved. Furthermore, in our view, the EIS is not 
of the quality required to permit proper examination of the application. The 
faults in the EIS constitute a procedural impediment; for that reason, the 
application should be rejected. See Section 4 below for further discussion.



1. Background – case history

In the course of the EIA consultations SSNC/MKG have submitted 
numerous comments to the Environment Court and SSM, in which we have 
demanded a good number of complements to the applicant’s application. 
These are specified in Comment of 1 June 2012 (ab 146, SSM2011/3522 
and SSM2011/383); 13 December 2012 (ab 164, SSM2011/3522), 10 March 
2013 (ab 196 to the Court only); 7 May 2013 (ab 211, to the Court only); 15 
October 2013 (ab 274-276, SSM2011/1137); 6 December 2013 (ab 293, 
SSM2013/5584); 19 December 2013 (ab 294, SSM2013/5584); 12 June 
2014 (ab 302, SSM2011/1137, 26 June 2015 (ab 335-336, SSM2011/1137); 
and 14 December 2015 (ab 344, SSM2011/1137).

First of all, SSNC/MKG would like to make it clear that the complex of 
problems we have outlined on previous occasions persists. The applicant 
has not responded to practically any of the demands for complementary 
information that we have put forward, and claims that the information we 
have sought pertaining to “radiation safety issues” falls outside the scope 
of the EIS examination process. In many cases, the applicant has merely 
referred to texts of a more general nature in Annex K:2, which in no way 
answer our questions.

SSNC/MKG have submitted all our comments and demands for 
complementary information dually to the Environment Court and the 
Radiation Safety Authority. Consequently, it has been our expectation that 
the Authority, too, would take note of our views and comments in their work 
to examine the application against the terms of the Act on Nuclear Activities. 
We find that some, but far from all, the comments relating to radiation safety 
that we have put forward have been included in the Authority’s demands put 
to the applicant. Overall, in our opinion, the Authority has not followed up 
the applicant’s responses sufficiently to assure the quality of the supporting 
documentation or the complementary information supplied. We elaborate 
our views on the Authority’s performance in Section 6 below.

This substantive comment is addressed both to the Court in the matter of 
the notified application and to the Radiation Safety Authority relating to the 
Authority’s examination of applications in relation to the requirements set 
out in the Act on Nuclear Activities.



 2. Observance of the General Rules of Consideration set out in the 
Environmental Code — grounds for rejecting the application

2.1.  The precautionary principle and the ‘stop rule’ 

A final repository for nuclear fuel waste has to be able to isolate the most 
hazardous by-product of industrial activity that exists, and to do so for 
hundreds of thousands of years. Some elements in the waste pose serious 
hazards to the environment for millions of years. As described later in this 
document, there is a serious risk that the man-made technical barriers 
of the planned repository — the copper canisters and clay buffer — will 
not function as the applicant claims. There is considerable uncertainty as 
to the behavior of copper in the final repository environment, especially 
with respect to corrosion mechanisms that can damage the surface of the 
canisters. It is also highly uncertain that the bentonite buffer will swell to 
the extent that it fills the cavities around the canisters and shields them. 
Should either or both of these barriers fail to perform as postulated, there 
is a danger that signifcant amounts of radioactive substance will leak from 
the repository, to the detriment of both human beings and the environment, 
within a span of one-thousand years.

The precautionary principle means that precautions shall be taken when 
there is any reason to believe that an activity or measure can harm human 
health or the environment, cf. the Environmental Code, ch 2, sect 3. Even 
a risk of harm or damage calls for precautionary measures1.  According to 
the precautionary principle, whenever one cannot rule out the possibility 
that an activity will have impacts on human health or the environment, one 
must assume that impacts may occur and act accordingly. How the risk of 
such impacts is assessed depends on the likelihood of the impact and how 
serious the impact would be: the more serious the consequences, the less 
likely the impact needs to be in order to justify caution. In cases where the 
risk of negative impacts is a given, the party that engages in the activity 
must, to the extent possible, take measures to prevent or minimize the risk. 
SSNC/MKG find that the preventive and precautionary measures proposed 
by the applicant are not reliable enough to prevent serious consequences 
of the proposed activity. The risk of damaging impacts due to the proposed 
repository pose such a threat to human health and the environment that, 
based on the Environmental Code, ch 2, sect 92, the repository project, in 
its present design, should not be allowed.

1. See Government Bill 1997/98:45, pt 2, p 19 [in Swedish].
2. “An activity or measure must not be undertaken if it is liable to lead to a significant 
deterioration in the living conditions of a large number of people or substantial 
detriment to the environment.” Environmental Code (SFS 1998:808, as amended up to 
and including SFS 2009:293).



2.2.  Best available technology (BAT)

In our view, the applicant has chosen an unsuitable material for encapsulating 
the nuclear fuel waste using the KBS method. Nowadays, it has been 
scientifically demonstrated that copper will not function as the applicant 
presumes in the environment of a final repository. Instead of providing a 
shield against leakage for hundreds of thousands of years, there is an 
overhanging risk that a good share of the copper canisters will begin to 
leak within the next millennium. Titanium was rejected as a material for the 
canisters in the 1970s, despite the fact that it most probably would have 
been much safer than copper. Another improvement might be to cover 
the copper canisters with an outer shell of titanium or corrosion-resistant 
steel that would last several thousand years, when the waste is still hot. 
The thicker copper shell within might then be able to last longer. Canada, 
Switzerland and the Czech Republic, who intend to use the KBS method, 
have begun to investigate other metals for the canisters than pure copper. 
Czech Republic is exploring the possibility of using a canister of corrosion-
resistant steel, and Canada and Switzerland are considering using steel 
canisters with a thinner layer of copper on the outer surface.

The KBS method proposed by the applicant also fails to fulfill the requirements 
set out by the Radiation Safety Authority as to how a system of barriers shall 
maintain the long-term safety of a final repository for nuclear fuel waste3. 
Neither the fuel rods’ ability to delay release of radioactive  substances nor 
the bedrock’s capacity to delay transport of radioactive substances and to 
absorb them, is to be considered a ‘barrier’ in the sense of the regulation. 
The only remaining barriers in the KBS method are the man-made technical 
barriers, the copper canisters and bentonite clay buffer. The two barriers 
are not independent of one another – the copper canister requires the 
protection of the bentonite buffer, and the bentonite clay will not hold tight 
once canisters begin to leak. The two constitute a single barrier consisting 
of two parts. Thus, a final repository of the KBS type is actually a single-
barrier system, and the method lacks a system of independent and robust 
barriers that the Authority’s regulations require.

On a more comprehensive level, the applicant has elected not to study and 
develop the deep borehole storage alternative. In the opinion of SSNC/
MKG, neglecting to explore alternatives means that the applicant has 
not conducted the kind of global research and developmental work that 
would permit a comparison of the two methods. Section 3.4 below offers 

3. The Swedish Radiation Safety Authority’s regulations concerning safety in 
connection with the disposal of nuclear material and nuclear waste. (SSMFS 2008:21), 
s 5-7. http://www.stralsakerhetsmyndigheten.se/Publikationer/Forfattning/SSMFS-
Engelska/2008/SSMFS-2008-21/ ...



a summary of the advantages of using deep boreholes. We also offer a 
correct comparison of the KBS method and storage in deep boreholes, 
which comes out to the latter’s advantage, particularly with regard to long-
term environmental safety.

In sum, the applicant’s KBS method fails to fulfill the requirement to choose 
the best available technology, set out in the Environmental Code, ch 2, sect 
3, with regard to the system of barriers, nor does it fulfill the requirements 
of SSM’s regulation (SSMFS 2008:21, sects 5-7) to ensure the safety of 
a final repository for nuclear material and nuclear waste. These failures 
alone give cause to reject the application.

2.3.  Poor choice of site

SSNC/MKG find that the applicant has chosen a site that is not suitable for 
the repository project. The most crucial factor for the long-term safety of 
a final repository of the KBS type is the proper function of the man-made 
technical barriers, the copper canisters and clay buffer. The bedrock at 
Forsmark is relatively dry. As a consequence, in some of the deposition 
niches it may take up to 1,000 years for the bentonite to swell to a density 
that will protect the canister from the corrosive effect of groundwater. By that 
time the unprotected copper canisters in those niches may be destroyed. 
The bedrock at the other site studied, Laxemar, near the nuclear plant at 
Oskarshamn, carries enough water to cause the bentonite buffer in most 
niches to swell sufficiently in the span of about a decade. This suggests that 
more canisters would have better chances of survival in Laxemar during 
the critical first 1,000 years, when the waste gives off most heat and the 
rate of corrosion is highest.

In choosing between Forsmark and Laxemar, the applicant has assigned 
decisive importance to the distance between major cracks in the bedrock. 
Fewer such cracks may mean that transport of radioactive substance leaking 
from the repository at Forsmark would be slower. In our view, however, it 
is more important to prevent leakage from the repository in the first place. 
This is the prime reason why the choice of Forsmark site is not good.

Another factor that speaks against the Forsmark site is that it is located in a 
geotectonic shear zone, a.k.a. deformation zone, which may be presumed 
to be less stable during periods of glaciation, with tectonic slippage, 
fluctuations in rock tension, seismic activity, and changes in patterns of 
groundwater flow and rock pressure. These risks are not present at Laxemar.

Furthermore, the area around the proposed site chosen has valuable 
natural features and habitats for several endangered species and species 



listed in the Habitats Directive, Annex 4.

Finally, the site is adjacent to the terminus of a cable for transport of electricity 
to and from Finland. Leakage current from the cable may heighten the rate 
of corrosion in the repository.

In a broader perspective, an inland site in a zone of regional groundwater 
influx would significantly delay any leakage from a repository of the 
KBS type. The applicant has conducted preliminary siting studies in 
the municipalities of Oskarshamn and Hultsfred, where the patterns of 
groundwater flow might afford a delay of fifty thousand years or more before 
radioactive substances reached the surface and could affect human beings 
and the environment.  Inasmuch as SSNC/MKG perceive a great risk that 
a repository built according to the KBS method would begin to leak already 
within one-thousand years – which in itself is unacceptable – we conclude 
that the proposed repository should not be granted permissibility, even if it 
were sited in more suitable groundwater conditions. 

In sum, SSNC/MKG find that the applicant’s choice of site for the proposed 
activity is not the most suitable in relation to the goal of minimizing the 
risk of intrusion and impacts on human health and the environment, as 
required by the Environmental Code (ch 2, sect 6) and the Radiation Safety 
Authority’s general advice (sects 2 and 3,  last para) in regulation SSMFS 
2008:21.  This constitutes grounds to reject the application.

3. Substantive comments - grounds to reject the application

If the Environment Court and the Radiation Safety Authority recommend 
the government to grant approval of the repository project as proposed, 
and the government follows these recommendations, the Swedish nuclear 
power industry will begin constructing a final storage system that is not 
safe.

The applicant has not demonstrated that their ‘KBS method’ for final storage 
of nuclear fuel waste will work. The long-term safety analysis is based on 
models and theoretical arguments which, by virtue of their volume and 
complexity, may sound convincing but, on closer inspection, turn out to 
be founded on assumptions that lack empirical foundation. Naturally, any 
safety analysis for a project that must be safe for hundreds of millennia 
will have to rely on models and theoretical arguments, but the models and 
arguments must to the greatest possible extent be based on empirical 
evidence, i.e., experimentation, the results of which demonstrate, or at 
least give good reason to believe, that the models and arguments are valid.



The research process on which the application rests is fraught with 
problems. The process spans some forty years, during which time the 
applicant has had sole control over its administration and financing. The 
division of labor statuted in Swedish law in the field of nuclear technology 
permits this state of affairs without the oversight and controls that would 
assure full investigation of any and all problems of importance to the safety 
of the repository encountered along the way. 

Over the years, there have been several instances where the results of 
experimentation do not support vital portions of the applicant’s models. 
In these cases the applicant has discontinued the research rather than 
try to obtain more in-depth knowledge. What is more, the applicant has 
maneuverd to gain control over the research undertaken in the area. 
Experts and consultants engaged in the project have become strongly 
dependent on the applicant, with the result that remarkably many of the 
fundaments on which the application rests have not been reported in a 
scientific manner, and out-data from modelling and experiments performed 
under the applicant’s auspices have been used improperly.  

Thus, much of the material presented by the applicant to demonstrate the 
viability of a KBS repository lacks scientific foundation. On the contrary, 
there is abundant scientific material, both theoretical and empirically 
founded, that suggests that a repository constructed according to the KBS 
method will fail. These issues are the subject of points 3.1–3.8 below.

3.1. The man-made technical barriers consisting of copper and clay will 
fail

SSNC/MKG find scientific evidence that implies a palpable risk that the 
man-made technical barriers of copper and clay will fail and release 
radioactive substances to the environment only a few centuries after 
closure, and almost certainly within 1,000 years. This, despite the fact that 
the radioactive contents of the repository will pose a deadly hazard for 
hundreds of thousands of years, which defines how long the barriers must 
isolate the contents from human life and the environment.

The chief problem with the KBS method is that the ability of copper canisters 
protected by bentonite clay to isolate nuclear fuel waste has not been 
verified. That ability is the main guarantee that the fuel waste will remain 
isolated for hundreds of thousands of years. In order for the barriers to 
function, the copper surface of the canisters may not be too exposed to the 
surrounding groundwater, whereas the bentonite clay must absorb enough 
water to swell so as to surround and buffer the canisters. The risk that the 



barriers will not function is great, and the comparatively dry bedrock at 
Forsmark is particularly inappropriate in this regard.

Copper is clearly not an appropriate material for canisters in the final 
repository environment. The nuclear industry chose copper for the canisters 
in the 1970s, based on simple theoretical thermodynamic considerations. 
Following the simplistic reasoning of that era, copper was presumed to 
behave like gold in the oxygen-free environment of the repository. Criticism 
of the choice of copper was voiced even at the outset, but the warnings 
were ignored. It is important to understand that, despite four decades of 
research, the applicant has no empirical support for their presumption 
that copper will not corrode in the repository environment. There is, on 
the other hand, considerable experimental evidence that copper is a poor 
choice for the canisters. The applicant has devoted considerable resources 
to rebut and reject evidence that copper corrodes entirely too quickly, 
even in the absence of oxygen gas. If the applicant’s theoretical models 
and argumentation were valid, it should not be very difficult for them to 
demonstrate their validity. The applicant posits a rate of corrosion that is 
one-thousand times slower in oxygen-free environments, but they have 
not been able to produce experimental protocols, from experiments in the 
Äspö laboratory or elsewhere. For years, SSNC/MKG have demanded that 
the applicant conduct such experiments, but instead they have spent their 
resources on critiques of the experiments conducted by independent third 
parties. These independent experiments demonstrate that copper does 
indeed corrode in a variety of oxygen-free environments.

We now know, despite the efforts of the applicant, that copper begins to 
decompose in contact with water, even when oxygen gas is not present. 
The process has been demonstrated both theoretically and experimentally. 
This means that the descriptions of corrosion processes that impact on 
the canister in the applicant’s application are not complete. Neither is it 
possible to ignore the corroion of copper as an insignificant detail inasmuch 
as the process affects other corrosion process as well as the interaction of 
bacteria with other corrosion processes.

A second problematic feature of the application is the circumstance that the 
comparative dryness of the bedrock at the Forsmark site may be expected 
to give rise to some extremely aggressive corrosion processes that impact 
on the canisters, a so-called ‘sauna effect’. Since corrosion occurs at 
different rates at different points on the surface once pitting has started, 
and in view of the high temperatures that will prevail in the repository in the 
first 10,000 years after closure – which hasten corrosion – the canisters 
will decay rather rapidly under the impact of a number of concurrent and 
interacting biological and chemical processses. The rate of collapse will 



also be affected by how tensions in the copper cause the copper to change 
form, so called ‘creep’. Thus, we conclude that the models and theoretical 
reasoning presented in the applicant’s safety analysis of how the canister 
may be expected to prevent leakage are simplistic and lack empirical 
support.

The issues described in the foregoing have been further elaborated by 
Associate Professor Olle Grinder (see Annex 5).4  They are also discussed 
in the annex containing demands for complementary work5 in SSNC/
MKG’s Third Comprehensive Comments ... to the Land and Environment 
Court and the Radiation Safety Authority ... of 26th June 2015 (ab 336, 
SSM2011/1137), as well as in SSNC/MKG’s Comments of 14th December 
2015 (ab 344, SSM2011/1137).6

4. SSNC/MKG also refer the interested reader to Olle Grinder’s Annex 2, “Underlag 
för kompletteringskrav rörande barriärproblematik: Synpunkter på SKB:s ansökan för 
slutförvar av kärnkraftsavfall och tillhörande säkerhetsanalys SR-Site [Documentation 
supporting the demand for complementary work on problems relating to technical 
barriers ...], of 1st June 2012 (ab 146, SSM2011/3522 and SSM2011/383). In Swedish.
5. See sections 7.2.3-7.2.6, pp. 97-113, sections 7.2.11-7.2.14, pp 134-145, section 
7.2.16, pp 149-152, and sections 7.2.21-7.2.23, pp 162-164. In Swedish.
6. We would like to relate the following information that has come to light after our 
comments of December 2015 (ab 344, SSM2011/1137) were submitted:

1. In personal communication in May 2016, Stephan Kaufhold of the German   
research institute, Bundesanstalt für Gewissenschaften und Rohstoffe (BGR),   
reported that he had conducted several experiments in a five-month period   
to study copper corrosion in oxygen-free environments in the presence of    
clay. An article reporting his findings has been submitted for publication in the   
journal, Corrosion Science. In e-mail correspondence with MKG, he reported   
the following:
“I	was	interested	in	Cu	corrosion	in	contact	with	bentonites	myself	and	finished		 	
an interesting study about that which was just submitted to corrosion science   
(2 weeks ago). There we found a basic corrosion rate of 3µ/a. we also found no   
differences of the rates of Cu in water, salt solutions, or in contact with sulphide   
free bentonites. we even found some bentonites which decreased the corrosion   
- obviously by gel like precipitates on the Cu surface (that’s what SEM images   
suggest).”
Temperatures in the experiments were around 90° C. It is very interesting that 
a corrosion rate of 3µ/a was recorded even in the absence of sulphides. This 
confirms once again that considerable corrosion of copper occurs in oxygen-free 
environments. In SSNC/MKG’s view, the applicant should conduct this kind of 
experiment. Indeed, it is remarkable that they have not done so. The documentation 
supporting the application is clearly incomplete.
2. In personal communication in May 2016, researcher Karsten Pedersen of 
Microbial Analytics in Mölndal, Sweden, said that he suspects there may be bacteria 
that attack copper directly and cause corrosion. He referred to such a process in 
iron and believes that it may occur with copper, as well. He gave the examples of 
problems with microbial corrosion of the Sundsvall bridge and referred to an article, 



“Corrosion of Iron by Sulfate-Reducing Bacteria _ New Views of an Old Problem,” 
Enning  & Garrelfs, Applied and Environmental Microbiology 80:4, 1226-1236, 
February 2014.
3. Yet another article shows problems of copper corrosion caused by radiation: 
“Gamma radiation induces hydrogen absorption by copper in water,” Lousada et al., 
Scientific Reports 6, Article 24234 (2016).

The clay buffer that is presumed to surround and protect the copper 
canister needs to absorb water and swell in order to provide that protection. 
Saturated swollen clay shall inhibit the transport of corrosive substances 
to the canister surface and hinder the transport of by-products of corrosion 
from the surface. A clay buffer that actually did swell and protect the copper 
canister from the start, directly after deposition, might be able to save the 
canister. But even in an optimal environment, where there is plenty of water, 
clay will swell unevenly, and the extreme heat emanating from the canister 
will cause irreversible chemical changes. These changes will prevent the 
clay from ever swelling as presumed, even in an optimal environment. In 
the comparatively dry bedrock at Forsmark, the clay – according to the 
applicant’s theoretical models – will not swell and hold tight in most of 
the deposition niches until after several thousand years have passed. This 
means that the clay buffer will never hold tight, since it will already have 
been damaged by the heat and the corrosion products that penetrate into it 
as the copper canister and the inner container of cast iron around the fuel 
waste decays. Even with respect to the ability of the bentonite clay buffer 
to perform its crucial function, the models and theoretical reasoning in the 
applicant’s safety analysis are simplistic and lack empirical verification.7  

All in all, this means that neither the copper canister nor the clay buffer 
will survive more than a few hundred years in the bedrock. Thereafter, 
radioactive substances will begin to leak out of the repository.

Both high rates of copper corrosion – unexpectedly high from the point 
of view of the applicant – and the fact that clay swells unevenly and is 
functionally disabled by heat have been noted in experiments conducted 
by the applicant itself in the underground laboratory at Äspö, near the 
Oskarshamn nuclear power plant. The problem is that the applicant has 
not taken the findings seriously and, furthermore, has published the results 
in an incorrect and misleading way. All the work done on several key 
experiments at the Äspö laboratory has been done by one and the same 
company, Clay Technology, which for twenty years has had only one single 

7. The issue is also treated in section 7.2.1, pp 89-93, section 7.2.19, pp 158f, and 
section 7.2.24, pp 169-173 in the annex  containing demands for complementary work 
in SSNC/MKGs Third Comprehensive Comments ... to the Land and Environment 
Court and the Radiation Safety Authority ... (ab 336, SSM2011/1137). In Swedish.



client, namely, the applicant. Thus, the economic ties between the two are 
many and close. As a consequence, the many reports that Clay Technology 
has written for, and in collaboration with, the applicant over the years do 
not earn the credibility that independent, academic work would have, even 
though they may bear a resemblance, in form and expression, to scholarly 
work.8

Two of the most important experiments conducted at the Äspö Laboratory 
are the LOT project and the Prototype repository. The operator in both 
cases is Clay Technology Both experiments have revealed higher rates of 
copper corrosion than expected. The applicant claims that the corrosion 
measured is due to oxygen gas that was locked into the experimental 
chamber. The claim ignores empirical evidence from other sources that 
captive environmental oxygen is rather quickly consumed by bacterial 
activity and chemical reactions. The idea that captive oxygen in the 
chamber could find its way to the copper surface and cause corrosion 
without being consumed can be ruled out. The applicant has declined to 
conduct experiments to find out how quickly oxygen is consumed under 
the experimental conditions, despite many years’ urgings that they do so. 
SSNC/MKG can only conclude that the applicant fears that the results of 
such experiments would only further contradict the argument they have 
used to discount the copper corrosion observed.

Once captive oxygen in the Äspö experiments has been consumed, 
a process that is complete after only a few months, the rate of copper 
corrosion should in principle subside. According to the theoretical model 
put forward by the applicant, the rate of copper corrosion in an oxygen-
free environment should be one-thousandth of the rate when oxygen is 
present. But no such reduction has been observed in the experiments. On 
the contrary, the unexpectedly high rate of corrosion persists, as though 
oxygen were still present. Because the applicant considers this impossible, 
they have chosen not to investigate what is going on in the chamber. A 
major factor, which may explain a good part of the copper corrosion 
observed, is that there in all probability is a process of oxygen-free copper 
corrosion, a direct reaction between the copper and water. This process, 
in which copper hydroxides and oxides are produced and  hydrogen gas 
is given off, has been verified, both experimentally and theoretically. This 
corrosion reaction stimulates other corrosion processses caused by other 

8. The applicant’s extensive use of Clay Technology is also discussed in Section 
4.3 below. SSNC/MKG have also raised problems relating to the applicant’s use 
of consultants and researchers in “Comment (addressed to the Radiation Safety 
Authority) concerning poor access to research reports, working papers and notes from 
meetings in R&D projects”. Comment of 1st June 2012 (ab 146, SSM2011/3522 and 
SSM2011/383). In Swedish.



elements in the groundwater, e.g., chlorine and sulphur, that may be in 
progress. The hydrogen given off by the reaction between copper and 
water can, furthermore, contribute to various chemical and microbiological 
processes near the copper surface and inside the clay buffer. Hydrogen 
gas also intrudes into the copper and can cause embrittlement and other 
metallurgical effects.

It is possible, but less probable, that oxygen gas can survive in pockets of 
air longer periods of time in the final repository, but that does not impinge 
on the argument above, since the gas is trapped in the pockets and does 
not move. If anything should happen that would free the oxygen, allowing 
it to move through the water or clay, it will encounter areas where bacteria 
will consume it. The possibility that captive oxygen might travel significant 
distances through water or clay and reach the copper surface and corrode 
it may therefore be ruled out. Another uncertainty in this regard is the 
possibility that oxygen may remain in air in the interface between the copper 
canister and the clay buffer, but the applicant has not investigated how long 
such oxygen survives either.

The most important experiment, and one that rather quickly might answer 
many of the questions surrounding corrosion processes in the repository 
environment, is the LOT project. The purpose of the experiment, which 
started around 2000, was to study how copper and clay function in the 
repository environment. Pairs of packets were installed at the same time; 
one packet was placed in the expected temperature of the repository 
(S), the other in an even warmer environment (A). Initially, three pairs of 
packets were installed: one pair to be retrieved after one year, the next 
after five years, and the last after ten years. An additional pair of packets 
was installed after a mishap when one of the first pair was being retrieved. 
The first of the five-year packets, the one from the warmer environment 
(LOT A2), was retrieved in early 2006, and the analysis of it was reported 
in 2009. The experiment revealed an unexpected degree of corrosion of 
the copper. Furthermore, the clay had been saturated unevenly, and the 
dry portions had undergone irreversible chemical changes. The report, 
made by the applicant and its consultant, Clay Technology, played down 
the significance of the findings. According to plan, the second five-year 
packet, kept at the anticipated repository temperature (LOT S2), was to 
be retrieved after LOT A2 had been analyzed and reported. The applicant 
has not, however, retrieved the packet, presumably because the results 
of the analysis were likely to underline the problems of copper corrosion 
and the behavior of the clay. SSNC/MKG have demanded that LOT S2 
be retrieved and analyzed by a third party, independent of the applicant. 
The applicant responded that they do not intend to retrieve the LOT S2 
packet, which has now been in the experimental environment 15 years, 



until after their applications to build the repository and related installations 
have been approved. The LOT project has been removed from the Äspö 
laboratory’s annual reports. It is highly likely that when LOT S2 is retrieved, 
the severe problems with the technical barriers will be made plain: (1) that 
copper corrosion deviates from the applicant’s models and theoretical 
argumentation, and (2) heat from the canisters may ruin the clay.9

3.2  High risk that radioactive substances will leak and diffuse 

Once corrosion has penetrated the copper shell of the canisters, the inner 
cast iron container will corrode rather quickly in the harsh environment 
inside the repository. Thereafter the fuel waste itself will be open to attack. 
A great deal of uncertainty surrounds the question of how rapid the rate 
of corrosion and consequent release of radioactive substances from the 
fuel waste will be. A key unknown is how corrosion of copper influences 
the environment in the repository. The models and theoretical arguments 
put forward by the applicant are not conclusive, and there is no reason to 
believe that the contents of the fuel waste will provide much of a deterrent, 
let alone “barrier”, to diffusion of radioactive substances once the copper 
canister and containment are gone.

Neither will the bentonite clay buffer afford a barrier once the copper 
canisters have failed. In the dry bedrock at Forsmark the clay will not have 
been saturated; consequently, it will be ruined by heat and polluted by by-
products of the corrosion of copper and iron.

Once radioactive substance have begun to escape their deposition niches, 
the surrounding bedrock might be considered a barrier, and in this regard 
the Forsmark bedrock, with relatively few cracks in it, is to advantage. This 
is one of the main factors behind the low radiation doses at the surface in 
the applicant’s scenarios for what happens when canisters fail. SSNC/MKG, 
however, do not believe that cracks in the bedrock will be the most likely 
route by which leakage reaches the surface. In our estimation, radioactive 
substances will more probably reach the surface via flows of groundwater 
through the deposition tunnels into fracture zones and man-made shafts 
and tunnels. Even if the Forsmark rock is comparatively dry, considerable 
amounts of water can be transported locally through fracture zones. In all 
probability the clay in the tunnels and shafts will not have had time to swell 

9. These issues are also treated in section 7.2.2, pp 94-96, in sections 7.2.7–7.2.9, 
pp 114-129, in section 7.2.15, pp 146-148, and in section 7.2.20, pp160-161, in the 
annex containing SSNC/MKG’s demands for complementary research, attached to the 
organizations’ Third Comprehensive Comments ... to the Land and Environment Court 
and the Radiation Safety Authority ... of 26th June 2015 (ab 336, SSM2011/1137).



fully before water begins to flow and establish some routes through them. 
In sum, the bedrock is not a reliable barrier.

The chain of events outlined above is, in our view, a likely scenario for how 
radioactive substances can be transported to the surface within the first 
1,000 years after the repository has been closed and sealed. In their safety 
analysis, SR-Site, the applicant presents calculated dose levels that may 
be expected in different “worst case” scenarios, e.g. after failure of some 
copper capsules or the clay buffer.10  The results are summarized in Figure 
13.67 (p 726 in the volume), we reproduce the diagram below.

The thin line (in purple), E*, at the top indicates the results if copper canisters 
fail from the start: viz., a rapid decay of the fuel waste and transport of 
nuclides through tunnels, shafts and major cracks. But the applicant 
assumes that by that time the clay buffer will have reached saturation and 
hold tight, which is not likely to be the case if canisters have failed at an 
early stage. This scenario would result in surface doses one-thousand-
times the typical level of background radiation in Sweden. 

10. See section 13.7.3, “Additional cases to illustrate barrier functions”, in Svensk 
Kärnbränslehanering AB. Final Report of the SR-Site project, part III, (TR-11-01), 
March 2011 (ab 184), pp 717-722. 

Figure	13-67	from	SKB	AB	technical	report	TR-11-01,	pt	III,	sid	720.
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In the ‘complementing phase’ of the EIA process, SSNC/MKG repeatedly 
asked  the applicant to complement the scenarios in the diagram with 
what, in our view, is the most likely chain of events, a ‘scenario F*’, in 
which the clay buffer fails as described above. The applicant has ignored 
the request.11 Such a scenario would result in even higher doses at the 
surface, albeit a bit later, as the releases would not occur from the start, 
but increase gradually over the first millennium. It is likely that doses would 
be nearly one-thousand times background radiation and up to one-hundred 
thousand times the risk threshhold established by the Radiation Safety 
Authority (the fine dotted line in the figure).

Instead of producing a scenario for the ‘most likely’ series of events, the 
applicant responded with a truncated version of Figure 13-67, published in 
section 10 (p 98) of Annex K:2, “Responses to requests for complementary 
work, by subject” (ab 313). (See figure below.) The figure lacks a number 
of the cases considered in the earlier figure, which renders it quite 
misleading. The ‘worst case’ here is that the copper canister and clay buffer 
fail concurrently, but the diagram does not indicate what might happen if 
additional barriers also failed. The diagram shows that simultaneous failure 
of the canister and the clay would yield dose levels three to four times the 
typical background radiation. This eventuality is included in Figure 13-67, 
but there, failure of additional barriers is included, and doses are higher. As 
indicated above, the scenario that SSNC/MKG find most likely implies even 
higher doses. It would seem that the applicant has wished to play down 
the severity of consequences of leakage from the repository and therefore 
refrained from providing a full picture of the environmental consequences 
of a repository constructed according to the proposed method.

11. See section 7.2.17  “Need for scenarios and impact assessments of leakage within 
the first 1,000 years”. In Annex to Comments submitted to the Environment Court 26th 
June 2015 (ab 336, SSM2011/1137), pp 153-155. In Swedish.



Figure	10-5	from	SKB	AB	section	10	(p98)	of	Annex	K:2	“Responses	to	
requests for complementary work, by subject” (in Swedish).
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To sum up: There is a substantial risk that a large area above the proposed 
final repository will be rendered uninhabitable even within the first thousand 
years. Furthermore, the natural environment will be impacted severely. The 
effects on human life will chiefly occur via internal radiation doses from 
drinking water or inhalation of radioactive particles, including plutonium, in 
air-borne dust.

SSNC/MKG consider it vitally important that examination of the application 
is guided by the principle that doses from the final repository must not 
exceed the safety threshhold established by the Radiation Safety Authority. 
To start entertaining the notion that higher doses may be admissible if 
they remain under the level of ‘typical background radiation’ is to adopt an 
ethically questionable perspective on potential risks to future generations.12 

Since the technical barriers proposed in the KBS method may well have 
failed before 1,000 years have passed, the applicant must, under terms set 

12. The issues discussed in this section are also treated in section 7.2.17 of the 
Annex containing demands for complementary work, attached to SSNC/MKG’s Third 
Comprehensive Comments ... to the Land and Environment Court and the Radiation 
Safety Authority ... of 26th June 2015 (ab 336, SSM2011/1137), pp 152f.



out by the Radiation Safety Authority13, estimate the collective dose from 
emissions. They have not done this, either in their application or in the EIS 
relating to the final repository.

3.3		The	final	repository	will	not	survive	even	the	first	ice	age

If, despite the weaknesses outlined above, the barrier system should 
function over a longer period of time, the final repository will almost certainly 
be destroyed during the next ice age.14 

The prime risk factor in this regard in the storage system for which the 
applicant is seeking approval is the existence of the repository in the granite 
lens itself: it will consitute a fracture indication. The lens formation lies in 
a geotectonic shear zone/deformation zone, and already at the outset is 
subject to high pressure from the surrounding geology and hydrology. This 
expresses itself in high rock tensions, which are seen to complicate the 
construction of the repository. SSNC/MKG raised this issue during the EIA 
consultations, and the applicant asked Clay Technology to produce a report 
on the subject.15 The report concluded that high rock tension would not be a 
problem if the construction took account of the static load. In SSNC/MKG’s 
estimation, however, a report on this subject from Clay Technology does not 
have scientific credibility. Therefore, in the complementing phase of the EIA 
process, SSNC/MKG asked that the subject be studied by expertise that 
is independent of the applicant.16 The subject surfaced again in January 
2016, when Professor Peter Olsson at Chalmers University of Technology 
presented models of the dynamic loads on the lens containing the repository 
during glaciation. Dynamic loads may result from earthquakes and other 
movement around the lens.17 The model resulted in very high dynamic 

13. SFS 2008:37. The Swedish Radiation Safety Authority’s Regulations Concerning 
the Protection of Human Health and the Environment in Connection with the Final 
Management of Spent Nuclear Fuel and Nuclear Waste. General Advice, p.3 
14. One cannot point to the possibility that global warming may prevent or delay 
coming ice ages as a way to minimize the threat glaciation poses to the final repository. 
When measures have been taken to stop global warming, the amount of atmospheric 
CO2 may be expected to subside gradually, which in time will reduce the warming. The 
risks associated with glaciation remain. What is more, some researchers believe that 
global warming may actually trigger an ice age.
15. SKB R-10-36 Assessment of a KBS-3 nuclear waste repository as a plane of 
weakness, M.Lönnqvist, O Kristensson, B Fälth, Clay Technology, June 2010
16. We revisit this issue in section 4.3 below. See also section 7.3.2 of the Annex 
containing demands for complementary work, attached to SSNC/MKG’s Third 
Comprehensive Comments ... to the Land and Environment Court and the Radiation 
Safety Authority ... of 26th June 2015 (ab 336, SSM2011/1137), pp 305f.
17. More information with related documents, registered by the Radiation Safety 
Authority as SSM 2015-5975, are available on: http://www.mkg.se/ssm-svarar-
chalmers-professor-pa-fraga-om-bergspanningar-bjuder-in-till-mote. 



loads around the niches in the repository. In our view, these calculations 
give a new perspective on the risk that the final repository may be severely 
damaged in the course of an ice age.

In our Comments in the first round of the complementing phase of the EIA 
process, in June 2012 (ab 146, SSM2011/3522 and SSM2011/383), SSNC/
MKG raised the possibility that permafrost might reach greater depths than 
those posited by the applicant. Should permafrost reach the depth of the 
repository, the bentonite clay barrier may be damaged.18 SSNC/MKG asked 
for a more thorough study of this eventuality, but the applicant has not 
responded.19 New insights regarding permafrost might have been gained 
in the Greenland Analogue Project (GAP), which the applicant conducted. 
SSNC/MKG have been given to understand that the question of permafrost 
depth was not a priority in the project, with the result that there is little 
data on permafrost depths at the sites studied.20 Inasmuch as very little 
documentation of the GAP project has been published, despite the fact that 
the project was concluded some years ago, it is difficult to judge how much 
of the data from the project might contribute to renewed calculations of the 
permafrost depths that may be expected at the Forsmark site.21 

A propos GAP, SSNC/MKG saw in a news brief on SKB’s website that the 
chief researcher for the GAP project reports that groundwater flows at the 
planned depth of the final repository are much greater than anticipated. 
This means that the analysis presented in the safety report regarding the 
impact of an ice age on the repository needs to be corrected, which in turn 

18. The issue is treated in Annex 3 to the present Comment under the heading, 
“Supporting documentation for the demand for further study of permafrost depth: 
Evaluation of permafrost depth simulations in SKB report TR-11-01”.
19. The issue is raised in section 7.3.1 in of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 176-180.
20. There is information indicating that in one case a permafrost depth of roughly 330 
m was noted, without the borehole having penetrated through the permafrost (cf. http://
en.gtk.fi/research/program/energy/waste/meltwaters.html and the article in note 20 
below. In a news item on the applicant’s web site, there is a report that meltwater was 
sampled under permafrost at a depth of 600 m. See http://skb.se/forskning-och-teknik/
temasidor/tema-gronland/gronlandsk-is-ger-svar-om-vattnets-rorelser/. It is not clear, 
however, that this means the permafrost had a thickness of 600 m.
21. WSSNC/MKG did find one article: Johansson et al. 2015 “Data evaluation and 
numerical modelling of hydrological interactions between active layer, lake and talik in 
a permafrost catchment, Western Greenland”, J of Hydrology 527: 688-703. It did not, 
however, discuss permafrost depths in relation to the Forsmark site.



22. This issue is discussed in section 7.3.3 of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 183-186.
23. This issue is discussed in section 7.3.4 of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 187-189.
24. This issue is discussed in section 10.6 of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 256-258.
25. SSNC demanded a study of the deep borehole method parallel to work on the KBS 
method in 1993, in its comment on the applicant’s R&D progress report, ‘Fud-92’.

implies a serious fault in the documentation supporting the application.22

The probable magnitude of earthquakes that may impact on the final 
repository is another issue that should be looked into by expertise that 
is independent of the applicant. In SSNC/MKG’s estimation, how major 
earthquakes may affect the repository has not received sufficient attention. 
There is a longstanding dispute among seismologists as to the severity of 
earthquakes during and after the most recent ice age. Of particular interest 
are more recent findings that suggest that some of the earthquakes that 
affected the geotectonic shear zone/deformation zone in which the final 
repository is planned to be constructed were remarkably great.23

SSNC/MKG find, furthermore, that the applicant has not fully determined 
whether or not the shear zone at Forsmark is inactive. The applicant 
presumes that it is inactive, but the supporting data derive from a brief series 
of measurements that produced ambiguous results and were discontinued. 
We have urged the applicant to continue to explore this issue, but no further 
study has been undertaken.24

3.4  The deep borehole method

For many years now, SSNC/MKG have urged the applicant to seriously 
explore the deep borehole method as an alternative to the proposed KBS 
method . In our estimation, the method has a potential to afford significantly 
greater longterm safety than the KBS method.25 In the deep borehole 
method, nuclear fuel waste is deposited in boreholes at depths of 3 to 5 
kilometers. At these depths one finds highly saline groundwater, and the 
water has not been mixed with more superficial groundwater for millions of 
years. It is important that these conditions prevail at the chosen site. Such 
conditions are quite common in Sweden, with the exception of the region 
bordering on the Scandinavian cordillera [western Sweden and eastern 



Norway, north of Oslo Fjord]. They are to be found in both of the candidate 
municipalities, Östhammar and Oskarshamn.

The prime factor that affords safety in the deep borehole method is the stable 
relationship between saline and superficial groundwater, which persists 
millions of years. Technical barriers can be included to ensure safety during 
the first millennia (canister) and to delay transport of radioactive substance 
(buffer around the canister), but these barriers are actually not necessary, 
in view of the strength and reliability of the natural barrier.

The deep borehole method is also advantageous with regard to the risk of 
intrusion, deliberate or inadvertent, into the repository. It is more difficult to 
reach the fuel waste, so that there is less need of monitoring and physical 
barriers.

Major advances in drilling to great depths, and in techniques for inserting 
and retrieving material from deep boreholes, have been made over the 
past couple of decades. A pilot project to evaluate the method for final 
storage of nuclear waste is currently under way in the USA.

SSNC/MKG also believe that the deep borehole method may prove to 
be less costly than the KBS method, even taking account of the costs of 
the R&D that will be necessary to bring the level of knowledge up to the 
standard needed to apply for a permit to build.26

SSNC/MKG have engaged Professor Karl Inge Åhäll to evaluate the 
advantages of the deep borehole method in relation to the KBS method. 
The evaluation is attached to this comment, see Annex 6. A summary 
comparison of the two methods is offered in Annex 7.

26. According to Bates, et al.(2014) Can deep boreholes solve America’s nuclear waste 
problem? Energy Policy 72:186-189, the cost for storing one ton of fuel waste is an 
estimated 1.5 million SEK (approx. 156 000 €). The article is available at: http://www.
mkg.se/uploads/DB/Can_deep_boreholes_solve_Americas_nuclear_waste_problem_
Bates_Driscoll_Lester_Arnold_Energy_policy_72_2014_186_189_.pdf.  The applicant’s 
calculations are based on a volume of 12,000 tons of Swedish nuclear fuel waste. 
Applying the cost estimate in the article yields a sum of 18 billion SEK. The present 
cost estimate for the proposed KBS repository is 45 billion SEK. The estimates are 
not directly comparable, since the former includes R&D and related costs. To date, 
the applicant has spent 4-5 billion SEK on developing the KBS method. Also, costs for 
R&D can be shared with other countries within the EU and beyond. If many countries 
opt for a deep borehole solution, the cost may be even less. The key to lower costs is 
the considerably lower volume of matter (rock, clay, etc.) that needs to be extracted 
and removed to accommodate storage in deep boreholes as opposed to the tunnels 
and niches that the applicant’s method entails.



Throughout the ‘complementing phase’ of the EIA process, SSNC/MKG have 
called for equal treatment of the deep borehole method as an alternative 
method in the sense of the Environmental Code.27 The applicant has not 
responded in any positive manner. For that reason, SSNC/MKG have 
asked the court to make a ruling, that deep boreholes are to be considered 
an alternative design for geological deposition and therefore be seen as an 
alternative method to the proposed KBS method. The ruling will require the 
applicant to make a thorough comparison of the two methods.28

3.5  The proposed site is remarkably unsuitable

The site selected by the applicant has serious shortcomings compared 
to other possible sites. In SSNC/MKG’s estimation, the applicant has not 
explored non-coastal alternatives to a reasonable extent. An inland site in 
a zone characterized by groundwater influx has a the potential to afford 
environmental safety a considerably longer time than a coastal site offers. 
In the case of a coastal site, it is anticipated that it will take about 100 years 
for leakage from the repository to reach human beings and the surface 
environment after the repository begins to leak. By contrast, groundwater in 
an influx zone flows down toward the level of the repository and alongside 
it. A carefully selected site can extend the interval to 50,000 years or more. 
The difference is crucial in view of the fact that by then the activity of the 
radioactive contents will have subsided considerably.

The applicant has been aware of this circumstance since the late 1990s, 
when the then-regulatory agency, SKI, conducted a study, published 
in 2001. The applicant has refused to consider anything other than a 
coastal location, even though suitable inland sites are to be found in both 
Oskarshamn and (neighboring) Hultsfred municipalities. SKI and the then-
radiation protection agency, SSI, followed the issue up in EIA consultations 
and ultimately, 27th October 2007, sent a letter to the applicant, stressing 
the importance of the issue and calling for greater attention to it in the 
documentation supporting the application. The agencies’ letter is attached 

27. SSNC/MKG have treated issues relating to storage in deep boreholes in section 8.1 
and 8.2 of the Annex containing demands for complementary work, attached to SSNC/
MKG’s Third Comprehensive Comments ... to the Land and Environment Court and the 
Radiation Safety Authority ... of 26th June 2015 (ab 336, SSM2011/1137), pp 198-226. 
The deep borehole method also raised in our Comment of 14 December 2015 (ab 344, 
SSM2011/1137).
28. SSNC/MKG submitted two annexes to the court (Annexes 4 and 5) in our 
First Comprehensive Comments of 1 June 2012 (ab 146, SSM2011/3522 and 
SSM2011/383) which point to a number of grave shortcomings in the applicant’s initial 
representation of the deep borehole method in the documents accompanying their 
application.



here as Annex 8. The applicant published a new report on the subject, but 
its contents provided little in the way of new knowledge. 

The Radiation Safety Authority, successor to the previous agencies, waited 
until December 2013 before calling for complementary work on the subject. 
The applicant responded only in September 2014, adding a few general 
observations in section 2.1.5 (“Alternative sites in Hultsfred and other 
inland localities”) in version 2.0 of Annex K:2, “Responses to requests for 
complementary work, by subject” (ab 313). The Authority itself produced no 
analysis of its own, but in a draft report of 17th November 2015, concerning 
“Choice of site for the final repository,” (Annex 3), responds in general 
phraseology that essentially coincides with the applicant’s position. In 
Comment submitted 24th June 2015 to the Environment Court (ab 327), 
the Authority states that, “provided that the examination of SKB’s analysis 
of the long-term radiological safety of a final repository at the proposed site 
speaks in favor of Forsmark, SSM [the Authority] sees no reason to reject 
the application because of its less exhaustive analysis of the radiological 
implications of the Hultsfred/Oskarshamn West alternative”.  SSNC/MKG 
find that the Authority has not completed its review of the advantages of an 
inland site. 

Any objective siting process would require comparative study of at least 
one inland site in a groundwater influx zone. Inasmuch as the Municipality 
of Hultsfred welcomed such a study, the applicant’s decision not to 
investigate the alternative must be considered a serious flaw. In SSNC/
MKG’s estimation, the applicant’s failure to evaluate an inland alternative 
means that the siting process has not been conducted in a proper manner.29 

Even though SSNC/MKG finds a siting at Laxemar in Oskarshamn 
municipality problematic in some respects, there is reason to consider 
the selection of Forsmark instead of Laxemar a bad choice. The applicant 
maintains that the crucial factor is the average distance between larger 
cracks in the bedrock, and that a greater distance between cracks is an 
advantage if the final repository should begin to leak. The advantage is that 
it may be expected take longer for radioactive substances in the water in the 
deposition tunnels to reach a crack through which they can be transported 
to the surface. In a draft report (Annex 3), the Radiation Safety Authority 
concurs with the applicant that this may reasonably be the sole criterion for 
the choice of site.

29. This issue is discussed in section 10.4 of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 250-253.



In the ‘complementing phase’ of the EIA consultation process SSNC/MKG 
demanded that the applicant produce a systematic set of criteria for the 
choice of site, with a focus on factors of importance to the long-term safety 
of the repository. The applicant has refused to do so.

In our view, the most important criteria are factors that affect the performance 
of the man-made technical barriers, the copper canisters and bentonite 
clay buffer, both during the initial thousands of years, when the clay buffer 
is presumed to swell and protect the copper canisters and, in the longer 
term, during a period of glaciation, which will subject both barriers to 
considerable stress. It is more important, in our view, to prevent leakage 
from the repository due to failure of the technical barriers than to retard the 
progress of leakage once it has got under way.

The relatively dry bedrock at Forsmark means that the clay buffer will swell 
slowly. According to the models presented by the applicant, it will take at 
least 1,000 years before the clay around most of the canisters will have 
swelled enough to protect them. SSNC/MKG suspect that the clay will 
never protect the canisters, as copper corrosion has an adverse effect on 
the bentonite clay that can prevent it from swelling. High temperatures, 
too, impact strongly on the protective capacity of the clay. In view of these 
factors, Laxemar was a better site, since the amount of water in the bedrock 
would allow the clay to swell more quickly. Even so, it is doubtful whether 
there would be enough water to keep most of the canisters intact through 
the first millennia.30

As mentioned earlier, the lens formation at Forsmark in which the final 
repository is to be installed, lies in a geotectonic shear zone/deformation 
zone, which means that it is subject to high rock tensions that have been 
recognized to imply difficulties in the construction phase. The problems 
will be significantly greater under glaciation. As mentioned above (section 
3.3) earthquakes and other movements in the bedrock may destroy the 
repository. These risks are not nearly as great in Laxemar.

Leakage currents from the cables that transfer electricity between Finland 
and Sweden have been shown to be able to cause corrosion in the planned 
repository, although a similar cable between Gotland and the mainland 
docks at the Simpevarp peninsula, near the Oskarshamn power station. The 
Radiation Safety Authority has asked for more information on this matter, 

30. This issue is discussed in section 10.2 of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 241-147.



but the applicant, although aware of the risk since 2005, has not provided 
sufficient information. SSNC/MKG have suggested field experiments on 
site and have demanded that the risks be thoroughly assessed by an 
independent third party.31

Finally, the site at Forsmark has many valuable natural features and hosts 
a number of endangered species, further discussed in section 3.7 below. 
SSNC/MKG feel that the choice of a site like that is not consistent with 
good practices. Laxemar has fewer valuable features and species.

3.6  Monitoring after closure, information to future inhabitants, risk of 
deliberate intrusion

SSNC/MKG find that the applicant has given far too little attention to how 
the final repository shall be monitored after it is closed and sealed, and 
how future generations and societies can be made aware of the deadly 
hazard the repository represents. These are important issues, but there is 
no mention of them in the applicant’s EIS.

The nuclear fuel waste contains plutonium, which means that the repository 
represents a cache of military-strategic material for centuries to come. 
The most important isotope in the waste, Pu-239, has a half-life of 24,000 
years, which makes this a safety issue in the very long term. International 
non-proliferation agreements require that the repository be kept under 
supervision after it is closed and sealed. SSNC/MKG have urged the 
applicant to describe how this will be done, and how monitoring shall be 
financed. The applicant seems not to attach much importance to the issue.

In the international scene, work has been under way to find a means to 
communicate the nature of the repository to future generations and societies. 
The applicant, too, has organized a project to explore this problem. When it 
comes to communication that may be expected to retain its meaning longer 
than a few centuries into the future, the overall outlook is pessimistic.

SSNC/MKG find that the applicant glosses over this important problem in 
the application.

SSNC/MKG have asked the applicant to formulate a number of scenarios 
involving deliberate intrusion into the repository, in order to assess the 

31. This issue is discussed in section 10.7, pp 257f, and in section 7.2.16, pp. 149-
152, of the Annex containing demands for complementary work, attached to SSNC/
MKG’s Third Comprehensive Comments ... to the Land and Environment Court and the 
Radiation Safety Authority ... of 26th June 2015 (ab 336, SSM2011/1137).



risks to human life and the environment. One cannot rule out the possibility 
that people at some point in the future, with or without knowledge of the 
contents, will make their way down to the repository and damage it, with 
severe impacts on human health and the environment as a consequence. 
The applicant does not consider this risk relevant to the examination of the 
application.32

The need of monitoring and guarding the repository poses a problem in the 
case of the KBS method. The applicant states repeatedly in the application 
that a starting point in designing the final repository was that there should 
be no need to keep the repository under surveillance after closure. But, 
the Euratom Regulation, made by the Commission of the EU, mandates 
the safe-keeping (“safeguard measures”) of fissile materials unless they 
are “irrecoverable”. In our judgment, the contents of a KBS repository are 
recoverable and thus do not qualify for the exemption.33 In our view, the 
applicant should address this contradiction explicitly, in both the application 
and the EIS. 

3.7  Issues relating to ‘natural values’

The soil around Forsmark is rich in lime, which is relatively rare in Sweden. As 
a consequence, the area as a whole is a unique biotope and contains a number 
of endangered species protected under the Habitats Directive, Annex 4.  These 
include the pool frog (Pelophylax lessonae, classed as vulnerable, and the fen 
orchid (Liparis loeselii, “near threatened”).34 

The pool frog in Sweden is almost unique to the northern Uppland coast. Since 
its habitat is so limited, it is especially important for existing localities not to be 
fragmented. Longer distances between appropriate habitats are known to have a 
negative impact on the maintenance of local populations, and small populations 
face a greater risk of extinction.35

32. This issue is discussed in section 11 of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 267-275.
33. Commission Regulation (Euratom) no 305/2005 of 8th February 2005 on the 
application of Euratom safeguards, Art 1, para 2 and Art 6). http://eur-lex.europa.eu/
legal-content/EN/TXT/HTML/?uri=CELEX:32005R0302&from=EN
34. Artdatabanken, Swedish species protected under the Habitat Directive [Council 
Directive 92/43 EEC] and Sweden’s reporting to the EU, according to article 17 of the 
Directive. SLU 2013.
35. SKB, Vattenverksamhet i Forsmark, Ekologisk fältinventering och 
naturvärdesklassificering	samt	beskrivning	av	skogsproduktionsmark, Appendix K6, 
SKB R-10-16, December 2010.



The fen orchid is currently found in roughly 100 localities in Sweden. The 
species is dependent on continuous contact with water, and changes in 
either hydrological conditions or water chemistry pose a critical threat. 
Even changes in the hydrology at some distance from the locality can have 
a serious impact.36 

SSNC/MKG fear that the final repository project poses a direct threat to the 
viability of these endangered species, in view of the size of the installation 
and its impact on the moist portions of the area.

SSNC/MKG’s first Comprehensive Comments with demands for 
complementary work of June 2012 discuss additional examples of natural 
values in the area.37 The applicant has chosen a site which, after the closure 
of the nearby nuclear plant, is more suited to becoming a nature preserve 
than the site of industrial waste management stretching 60 years or more 
into the future. The applicant has responded to no more than a few of all 
our repeated calls for complementary work on the area’s natural values. 
We still lack documentation of a dispensation from species preservation 
measures and information on the impact on Natura 2000 areas, the supply 
of water to the complex marshes in the locality, the impact of lighting (so-
called light pollution), and the impact of transports and noise.38 Of all these 
topics, the applicant intends only to submit a complementary study on the 
purification of water from dewatering, which they say will be published 
before the main hearing in court. SSNC/MKG find this to be all too late in 
the complementing phase, which, after all, has been under way for years.

3.8  The zero alternative

SSNC/MKG interpret the ‘zero alternative’ presented by the applicant to 
mean that it would be possible to accommodate all of the Swedish nuclear 
fuel waste in the intermediate storage facility, Clab, provided that permission 
is granted to store the contents more densely, so that the facility can hold 
11,000 tons of fuel waste.

We wish to point out that this is not an acceptable solution for final storage 
of nuclear waste, but according to the applicant, intermediate storge in 
the facility would be safe for 100 years or longer. This in turn gives the 

36. Ibid.
37. Cf. SSNC/MKG, Comprehensive Comments submitted 2nd June 2012 (ab 146, 
SSM2011/3522 and SSM2011/383).
38. These issues are discussed in section 12 of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 277-305.



applicant time to elaborate another method for final storage of the nuclear 
fuel waste than the KBS method.

SSNC/MKG have, however, also urged the applicant to explore the 
possibility of moving the fuel waste to containers for dry storage instead of 
storage in water, which is currently used. Storage in water requires active 
cooling; dry storage does not. Thus, dry storage would eliminate the serious 
risks associated with possible interruption of the cooling function.39

4. Grounds for rejection

4.1  Views on the EIA consultations

SNF and MKG have participated in the extensive consultation process that 
preceded submission of the application. These include both the consultations 
mandated by the environmental Code, Chapter 6, and the recurrent consultations 
during the applicant’s research and developmental work (known as ‘Fud’).

The purpose of these consultation processes is to ensure that the party seeking 
permission to undertake hazardous activity shall have the opportunity to hear and 
respond to critical viewpoints and undertake additional studies as needed to make 
the application and accompanying EIS so reliable and complete as possible. In 
the present case, the applicant’s EIS fails to take sufficient account of important 
criticisms put forward in the course of the consultation process.

4.2  General views on the Environmental Impact Statement (EIS)

The EIS originally submitted together with the application was fraught with serious 
gaps and faults. Since then, numerous supplementary documents have been 
submitted, so that today, it is difficult to see how the original EIS, which has not 
been amended, relates to the whole. SSNC/MKG are of the opinion that the EIS 
fails to fulfil the requirement set out in the Environmental Code, Chapter 6, para 
3, namely, that the document shall permit a comprehensive assessment of the 
environmental impact of the proposed activity.40 The many supplements make it 
very difficult to gain an overview of the project. Furthermore, in several cases the 
supplementary documents contain accounts and conclusions that deviate from 
what is set out in the EIS. 

The long process of determining whether or not the application was complete 
enough for notification was brought to a close without the application and EIS 

39. This issue is discussed in section 8.3 of the Annex containing demands for 
complementary work, attached to SSNC/MKG’s Third Comprehensive Comments ... 
to the Land and Environment Court and the Radiation Safety Authority ... of 26th June 
2015 (ab 336, SSM2011/1137), pp 227-230.
40. NJA [Nytt juridiskt arkiv] 2008, p 748.



being updated so as to provide a solid basis for an examination of the substantive 
content. The treatment in the EIS of the prerequisites for achieving long-term 
environmental safety as relates to the man-made technical barriers, copper 
canisters and clay buffer, is incomplete. The same is true of the description 
of the stresses on the repository during an ice age (permafrost, earthquakes, 
groundwater flows and dynamic rock tensions). 

4.3  Views on how the  supporting documentation was produced

Many of the gaps and faults in the documentation supporting the application are 
products of the system the applicant has developed for generating knowledge. 
According to section 10, pt 2, and section 11 of the Act on Nuclear Activities, 
applicants shall see to it that measures necessary to ensure the safe management 
and final storage of nuclear waste are taken, and undertake exhaustive research 
and developmental work to ensure the accomplishment of that goal.41 Such work 
must be performed in line with good scientific praxis, and aim to identify, follow 
up and investigate problems that might affect the long-term safety of the various 
functions involved in final storage of fuel waste. ‘Exhaustive’ R&D work cannot be 
allowed to aim to elaborate a single method of final storage, while turning a blind 
eye on other, alternative methods.

In SSNC/MKG’s view it is quite apparent that in preparing the documentation that 
supports their application the applicant has not undertaken the extensive and all-
round research and developmental work required by the Act on Nuclear Activities.

The system by which the applicant conducts and commissions R&D work is 
seriously flawed. A good share of the documentation, in many cases studies of 
matters that are crucial to the assessment of long-term safety of the proposed 
repository, have been produced by consultants and researchers in university 
and college departments that are wholly dependent on the applicant for their 
continued existence. This dependency, coupled with contractual terms that give 
the applicant generous leeway to edit the final reporting of the studies undertaken 
42, have created a situation in which only information and data that support the 
applicant’s views and presumptions are reported. 43

41. SSNC/MKG have in their Comments of 26th June 2015 (ab 336, SSM2011/1137) 
demanded that the applicant complement the application with information that confirms 
that the holders of licenses to operate nuclear power reactors, the applicant’s owners, 
have commissioned the applicant to fulfill the responsibilities of licensees under the Act 
on Nuclear Activities in a juridically correct manner. The applicant has not produced the 
requested documentation.
42. See, for example, Annex 2 to SSNC/MKG’s Comments of 15th October 2013, 
submitted to the Environment Court and the Radiation Safety Authority (ab 276, 
SSM2011/1137). 
43. There are numerous examples of this problem. Most flagrant is the applicant’s use 
of the consultant firm, Clay Techology. The firm, which has some twenty employees, 
has worked virtually exclusively for the applicant for over twenty years and has more 
the status of a subsidiary than of an independent firm. The work performed by Clay



We find, furthermore, serious shortcomings in the manner in which the applicant 
identifies, follows up and explores problems that may affect the long-term safety 
of the project. Even though there have been indications of problems concerning 
the performance of the clay and copper canisters in a repository environment 
for some years, the applicant has resisted following these problems up in a 
dispassionate, scientific and transparent manner. Of particular significance is the 
irresponsible way the applicant has managed the research projects undertaken 
in the underground laboratory under Äspö, adjacent to the Oskarshamn nuclear 
power station.  Similar behavior has been observed relating to other aspects 
having a bearing on long-term safety, e.g., howt permafrost, earthquakes, dynamic 
rock tensions and water flows may affect the final repository during an ice age.45 

SSNC/MKG wish to underline the importance of understanding that there in 
all likelihood are other issues which, if only they were analyzed in a scientific 
manner, might well support the conclusion that the applicant’s chosen method 
for final storage of nuclear fuel waste will not work. It is in this perspective that 
the applicant’s documented unwillingness to explore various issues should be 
seen. In sum, the applicant has not produced the documentation supporting their 
application in a scientifically correct manner.

5. The basis for SSNC/MKG’s more overarching demands

5.1  Grounds for the demand that the Court deal with issues of radiation safety

In the course of the vetting process, SSNC/MKG have emphasized the 
Environment Court’s duty of enquiry, i.e., the responsibility to ensure that 
all relevant facts are presented and taken into account46. This responsibility 
means that the Court itself shall take action to ensure that the focus and scope 
of the material content of the case is sufficient and actively direct the material 
proceedings. The duty of enquiry weighs especially heavy in the present kind of 
case, where the public interest is central.47  The Supreme Court has also made it 
clear that cases involving decisions about permissibility require full and thorough 

Technology for the applicant is contracted without competition (no open bidding, etc.) 
and over the years has produced substantial annual profits in relation to the firm’s 
volume. Three co-owners/employees of the firm share the profits.
45. Clay Technology conducted the study of risks relating to rock tensions at Forsmark 
during an ice age, in which the analysis focused exclusively on static tension, leaving 
dynamic effects aside (see section 3.3 above). 
46. Cf. SSNC/MKG’s Comments of 15th October 2013 (ab 274), SSM2011/1137.
47. “The more salient the public interest, the greater the fact-finding responsibility 
of the authority,” SOU 1964:27, “Act on administrative procedure”, p. 299. See also 
commentary on Chapter 22, para 11 of the Environmental Code and the Government 
Bill proposing the Environmental Code with regard to active direction of the material 
proceedings and the fact-finding duty of the courts (prop. 1997/98:45, del 2, s 240). 
(Both in Swedish.)



investigation of all aspects of the case at hand.48 This finding of the Supreme 
Court has far-reaching implications for how the Court’s duty of enquiry 
is to be understood in cases where permissibility is in focus. Every fact 
and aspect that can be conceived to have a bearing on the determination 
of permissibility needs to be examined and to have been subjected to a 
satisfactory impact assessment. The examination may not be divided up in 
a manner that makes a total examination difficult:

“That	 the	hearing	of	 the	case	 is	divided	 into	 two	parts	–	first	a	
determination of permissibility and then a decision regarding 
permission – shall not be allowed to lead to permitting an activity 
without all the issues of pertinence to the granting of permission 
having been assessed at some point. Nor shall the option of 
making	a	determination	of	permissibility	in	any	way	conflict	with	
the rules pertaining to a decision to permit an activity. A division of 
the proceedings may, therefore, not be carried out in such a way 
as to hinder, or be allowed to have consequences that hinder, a 
thorough	and	comprehensive	examination.”	49

This decision of the Supreme Court means that for several reasons more 
stringent demands regarding the scope and depth of the facts of the 
case shall be applied in cases where permissibility is at issue. Thus, it 
is important that the Environment Court be presented with all supporting 
documentation of relevance to the case. The complementary material that 
the applicant has submitted to the Nuclear Safety Authority alone should 
also be submitted to the Court. Furthermore, it is important that alternative 
methods and sites be fully investigated, so that the Court can determine 
whether or not best available technology in a broader sense is being used. 
Finally, information of critical importance to the issue of permissibility must 
not be allowed to be transferred to other parts of the examination in ways 
that complicate or hinder a thorough and all-inclusive examination.

The Environment Court shall consider all circumstances of relevance 
to the question of permissibility.50 There is therefore no reason why the 
Court should not examine issues relating to nuclear safety and radiation 
protection. SSNC/MKG maintain that the Court has a clear mandate to deal 
with issues of radiation safety in the present proceedings.

48. See the decision of the Supreme Court of 18th June 2013 (M nr T 3158) in a case 
concerning the firm, Nordkalk’s exploitation of lime deposits on the island of Gotland. 
(In Swedish.)
49. See the decision of the Supreme Court of 18th June 2013 (mål nr T 3158), pt 19. 
(In Swedish.)
50. See the Government Bill proposing the Environmental Code, prop. 1997/98:45, del 
2, s 235. (In Swedish.)



5.2  Grounds for the deep borehole method to be treated as an alternative 
method

The description of alternative methods offered in the applicant’s initial EIS 
was grossly inadequate. This is particularly true of the description of the 
deep borehole method. In the course of the complementing phase of the 
EIA proceedings, treatment of the deep borehole method has improved, 
but not in the EIS or in the annexes to it. The improvements have been 
made in the revised application. This does not change the fact that the EIS 
is grossly inadequate with regard to alternative methods. The applicant 
claims that there are no alternatives to the KBS method that need to be 
described under Chapter 2 of the Environmental Code.

The improved description of the deep borehole method in the revised 
application does not do the alternative justice, but more importantly, neither 
the EIS nor the application offer any substantive comparison of the KBS 
method and the deep borehole alternative. As a consequence the Court 
and the Radiation Safety Authority have no basis for determining whether 
there might be a better method than the KBS method. This is particularly 
important in view of the near certainty that a KBS repository will not afford 
the long-term environmental safety that the applicant claims. The deep 
borehole method should be recognized as an alternative method for 
geological storage and shall be treated as an alternative method in both 
the application and the EIS.

6. Views on the responsibilities of the Radiation Safety Authority in 
the decision-making process

In their examination of the applications under the Act on Nuclear Activities 
(paras 5b and 5c), the Radiation Safety Authority (SSM) is bound to apply 
the Environmental Code: Chapters 2 (general rules of consideration, 
etc.; 5, para 3 (requirement of fulfilment of environmental quality norms); 
and 6 (requirements of the EIS and the process by which it has been 
produced). This means that in its examination of the applications under the 
Act on Nuclear Activities SSM shall observe the precautionary principle, 
make assessments as to the extent to which the applicant has fulfilled 
the requirements regarding exhaustive study, including the treatment 
of alternative methods and sites. Thereafter, SSM shall publish its own 
evaluation of the EIS and the EIA consultations.

IN SSNC/MKG’s view, SSM has a particular responsibility in a case like 
this – where the environmental consequences of erroneous assumptions 
and decisions can be extreme – to see to it that the supporting material is of 



the best possible quality and the requirements set out in the Environmental 
Code (the “general rules of consideration”) are observed to the letter. 

SSM shall perform its duties, mindful of the circumstance that the 
examinations against the Environmental Code and the Act on Nuclear 
Activities shall be carried out parallel and in a coordinated manner.51 This 
leaves the Authority unable to create a program of its own for examining 
various aspects of the proposed repository, independent of the proceedings 
in the Environment Court and the Government. The principal examination 
of the system for final storage of nuclear fuel waste against the two laws 
is now under way. SSM and the Court have a duty to see to it that all the 
issues that have been identified as important to the long-term safety of the 
final repository are thoroughly penetrated in the current proceedings. It is 
now that SSM shall evaluate the proposed system as a whole. SSM’s and 
the Court’s recommendations to the Government shall be so thorough as 
to give the Government the best possible basis on which to make a well-
considered decision.

In the course their examination of the applications under the Act on 
Nuclear Activities, SSM has asked the applicant to produce many and 
major complements. SSNC/MKG, having followed SSM’s work closely, 
perceive that the applicant has responded only partially on several vital 
issues – including the long-term integrity of the copper canister and the 
possibility of corrosion. Despite SSM’s efforts to follow up its requests with 
new questions, questions of importance to the long-term safety of the final 
repository have not been fully answered. 

Several of these issues coincide with questions we, too, have raised in 
the complementing phase. But we have also raised issues that SSM has 
not. Among these are the problems with the man-made technical barriers, 
where further experiments are needed to show that they will actually 
work; the need to retrieve and analyze the LOT S2 packet in the Äspö 
laboratory; better measures of the rate at which oxygen gas is consumed 
in various corrosion experiments, so as to be able to interpret the results 
of those experiments; the transport of hydrogen through clay; aspects of 
microbiological effects on both copper and clay; the risk of irreversible 
chemical reactions in the clay buffer; the risk of the entire repository being 
destroyed in the next ice age, since the repository itself introduces a 
fracture indication into the formation; measurements to determine whether 
or not the geotectonic shear zone/deformation zone at Forsmark is active; 
and scenarios to evaluate the risk of deliberate intrusion into the repository 

51. See the Government Bill, prop 1997/98:90 on amendments to Swedish law as a 
consequence of the Environmental Code, p 271.



after closure. If one, furthermore, takes into account the general inferiority 
of the material presented from a scientific point of view, an unfortunate 
consequence of the applicant’s system for conducting research, it is clear 
to us that the application is far from complete enough to be evaluated with 
respect to its subtantive content. 

In SSNC/MKG’s estimation, SSM has in all too many cases confined its 
examination to evaluating the data and theoretical constructs and models 
that the applicant has presented in the application. In our view, SSM’s 
duties extend much further than that. SSM cannot reasonably be unaware 
of the scientific weaknesses and the applicant’s earnest efforts to avoid 
exploring problems and alternative solutions. We have yet to see SSM’s 
final evaluation of the application, but having read the preliminary analysis of 
the applicant’s choice of site52 (Annex 3 to these comments), we perceive a 
serious risk that SSM will confine itself to analyzing the applicant’s material 
rather than undertake a broader, more independent analysis that would 
include issues the applicant has neglected.

A good example of this problem is the off-hand manner in which SSM treats 
the risk that the man-made technical barriers in the system may not perform 
as predicted in the relatively dry bedrock at Forsmark:

52. Val of plats för slutförvarsanläggningen [Choice of site for the final repository], 
preliminär rapport från den 17 november 2015, dokumentnummer 13-3717.

“In our judgment,the slow rate of saturation due to the solidity of 
the bedrock complicates the analysis of the technical barriers’ 
long-term development, but this circumstance is not of the same 
dignity,	in	the	context	of	a	comparison	of	Forsmark	and	Laxemar,	
as the advantages that the more solid bedrock conditions afford” 

The document reports no independent analysis of the problem, and the 
passage quoted above appears to be no more than a point of view. The 
document makes no mention at all of the risks involved in locating the 
repository near the terminus of cables for transport of high-voltage electricity 
across the Baltic Sea, which we also find remarkable.

Despite the many gaps in the applicant’s application for permission, 
as required under the Environmental Code, SSM stated in a Comment 
to the Environment Court on 24th June 2015, that they consider the 
documentation supporting the application to be complete as regards 
matters of radiological safety (ab 327). This is remarkable considering 
the nature of the gaps that remain. SSM’s Comment treats only aspects 



concerning the EIA consultations, alternative sites and methods, and the 
clarity and organization of the EIS; it does not discuss radiological safety. 
As a consequence, it offers no clue as to what SSM’s assessment regarding 
radiological safety – the main subject of the Comment – is based on. 

SSNC/MKG note that as late as January 2015, when the application was 
notified, SSM was unsure that they had enough knowledge about, among 
other things, “the interaction of processes that can affect degradation of 
the technical barriers”53. (See Annex 4 to these comments.) Despite this 
acknowledgement, SSM is of the opinion that the documentation supporting 
the application is “comprehensive enough [to permit SSM] to make an 
assessment as to whether the planned activity has the potential to satisfy 
the Authority’s demands regarding long-term radiation safety”. 

In the notification SSM refers to the step-by-step approval process 
stipulated in the Act on Nuclear Activities, according to which needs of 
further knowledge can be filled after the Government makes a positive 
judgment regarding permissibility. SSNC/MKG appreciate that there may 
be needs to develop techniques and continue research after permissibility 
has been granted, but we find it unacceptable if the need for knowledge 
concerns aspects so crucial to the long-term safety of the repository as the 
function of the technial barriers.

SSNC/MKG find that SSM’s handling of the examination threatens to 
set aside the coordinated and parallel examination, required by both the 
Environmental Code and Act on Nuclear Activities. We make this judgement 
in light of the fact that SSM is drafting a “permission process” , which the 
Authority intends to follow after permissibility and approval have been 
granted54. 

SSNC/MKG consider it vitally important that the approval process not be 
divided up in this manner. Especially issues of crucial importance to the 
long-term safety of the repository require a coordinated examination. A 
segmented approval process is not in keeping with either Swedish law or 

53. [Kungörelse av SKB:s ansökningar om tillstånd enligt kärntekniklagen för 
slutförvaret respektive Clink. [Notification of SKB’s applications for permisssion 
under the Act on Nuclear Activities for the final repository and Clink [intermediate 
storage facility]]. Internt beslut den 21 januari 2015, SSM 2011-1135/SSM2015-279, 
dokumentnummer. 16-156.
54. Personal communication from Hans Jivander, SNF’s county organization in the 
County of Uppsala. The ‘approval process’ was described by a spokesperson for SSM 
at a public meeting with the Municipality of Östhammar’s Safety Council in Tobo, 18th 
April 2016. The purpose of the process would be to ensure a transparent and orderly 
handling of issues that remained outstanding after permissibility was granted.



established praxis in environmental law, and it sets aside the democratic 
aims of the EIA process.

It should be borne in mind that over the years neither SSM nor its 
predecessor, the Nuclear Safety Inspectorate (SKI), has been able to 
persuade the applicant to produce satisfactory supporting documentation 
for the application. Nor in the present vetting process has SSM, in our view, 
brought their powers to bear to improve the quality of the documentation, 
even though no legal impediments stand in the way. The Authority seems 
not to have fully understood the implications of the fundamental flaws in 
the applicant’s system for conducting research – factors that keep them 
from doing enough research or research of a standard that meets scientific 
criteria. In our view, SSM has all too frequently confined its activity to 
checking the information and data that the applicant has presented, and 
has not demanded clarity where the material falls short of the mark. There 
is little reason to believe that, after a decision on permissibility, SSM would 
change it ways, and see to it that the flaws and faults in the supporting 
documentation are remedied.

In SSNC/MKG’s view, SSM shall take a clear stand on the application 
during the current vetting process, i.e., before the Government takes a 
decision on permissibility. SSM should also take action to remedy the faults 
and gaps in the application that are of importance to the long-term safety 
of the repository before the Government makes its determination. In view 
of the gravity of the faults concerning the choice of method and choice 
of site, SSM should, in our opinion, find that the applications do not fulfill 
the requirements of the Act on Nuclear Activities and that the applications 
cannot be approved. 

7. Concluding remarks

In Comments filed 26th June 2015 (ab355, SSM2011/1137) the Swedish 
Society for Nature Conservation (SNF) and MKG stated that they found 
the application too far from complete for it to be notified and subjected to 
substantive evaluation. The Court and SSM notified the application without 
supplement nonetheless, which leaves the Government without information 
that it would need to make a well-founded decision. The faults and gaps in 
the application and the EIS remain, which can be an issue in connection 
with the subsequent trial of terms, if the Government makes a positive 
determination of permissibility55. Should the higher courts in subsequent 

55. Cf. the decision of the Supreme Court of 18th June 201 in case no T 3158-12 (In 
Swedish.)



proceedings find that terms cannot be established due to the faults and 
gaps outlined in the foregoing, and the case must therefore be remanded, 
valuable time will have been lost. Time that might have used for further 
research and developmental work, or to avoid further delay in finding a 
viable solution to the problem of nuclear waste.

We also see economic/financial reasons to withhold permissibility where 
there is a strong possibility that the project will be brought to a halt further 
on. It is apparent even today that there is a shortfall in the amount of money 
that will be available in the Nuclear Waste Fund for managing nuclear waste. 
To allow the applicant to squander a good share of the accumulated funds, 
while at the same time destroying valuable natural features and species, is 
not the right path forward. 

In sum, SNF and MKG wish to stress that the Authority and the Court are 
examining an application that implies a risk of extreme consequences for 
an innumerable number of people in the future. The issues at hand require 
judgments that are so difficult that, in an ideal world, we would never have 
to confront them; the responsibility is too heavy, the scientific uncertainties 
too great, and the potential consequences of our failings all too far-reaching 
and dire. Nuclear waste should never have been allowed to be produced. 
But, now it is here, tons of it, and we must find the best way of dealing 
with it, to avoid that it leaks out or comes into the wrong hands, through 
the staggering eons that it must remain isolated. It is entirely possible that 
an absolutely safe mode of storage is impossible, but that line of thinking 
is not acceptable. We have to find a way, and it can take time to find the 
best way. For these reasons, we urge the Court and the Nuclear Safety 
Authority not to force a decision when several crucial issues of safety 
remain unresolved. For the same reasons, neither can SKB’s application 
to build a final repository for nuclear fuel waste, with all its faults and gaps, 
be recommended.

As dated above,

Oscar Alarik    
Legal Counsel/Advisor  
Swedish Society for
Nature Conservation
By power of attorney

Rebecca Nordenstam
Legal Counsel/Advisosr 
Swedish Society for
Nature Conservation

Johan Swahn
Director
MKG
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