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FOREWORD 
 

The present document is the proceedings of the 1st Workshop of the EURATOM FP7 
Collaborative Project CROCK (Crystalline Rock Retention Processes). The electronic 
version of these proceedings is also available in the webpage of the project 
(www.crockproject.eu). The Workshop was hosted by SKB and held in Stockholm 
(Sweden) 22nd – 24th May 2012. The project started January 2011 and has two and a 
half years duration. It has 10 beneficiaries including 5 research organizations, 2 
universities and 3 Small and Medium Enterprises (SME’s).  

The proceedings serve several purposes. The key purpose is to document and make 
available to a broad scientific community the outcome of the CROCK project. For this 
purpose, a considerable part of the project activity reporting is done through the 
proceedings, together with the outcome of a large number of scientific-technical 
contributions and Topical Sessions on different topics, which could be important for the 
development of the project. In the 1st CP CROCK Workshop this topic focused on 
Reactive Transport Modelling. Additional purposes of the proceedings are to ensure 
ongoing documentation of the project outcome, promote systematic scientific-technical 
development throughout the project, and to allow thorough review of the project 
progress. 

All Scientific and Technical papers submitted for the proceedings have been reviewed 
by the EUG (End-User-Group). The EUG is a group specifically set up within the 
project in order to represent the interests of the end users to the project and its desired 
outcome. To this aim, the composition of the EUG includes organizations representing 
national waste management (SKB, POSIVA, RAWRA) and national regulators (SSM, 
STUK). 

Finally, we want to thank all those who submitted Scientific and Technical 
contributions for review and, especially, the Workpackage leaders who provided the 
summary of the different workpackages for publication in these proceedings. We also 
want to give a special thanks to the reviewers, whose effort and hard work reflect their 
commitment and dedication to the project. 
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THE PROJECT 

The EURATOM 7th EC Framework Program Collaborative Project Crystalline ROCK 
retention processes (CROCK) started in January 2011 and extends over 2 and a half 
years. The key driver for initiation the CP CROCK, identified by national Waste 
Management Organizations, is the undesired high uncertainty and the associated 
conservatism with respect to the radionuclide transport in the crystalline host-rock far-
field around geological disposal of high-level radioactive wastes. In response to this, the 
CROCK project has been established with the overall objective to develop a 
methodology for decreasing the uncertainty in the long-term prediction of the 
radionuclide migration in the crystalline rock repository far-field and to show how the 
outcome of the project can be used in the Safety Assessment and in the forthcoming site 
investigations programs. From a more scientific point of view, the CROCK project is 
increasing the process understanding in the transport simulations used to support 
Performance Assessment (PA) exercises with the purpose of increasing confidence in 
the safety of nuclear waste disposal. 

The project is implemented by a consortium of 10 beneficiaries consisting on 5 large 
European Research Institutions, 2 Universities and 3 small and medium enterprises 
from six different countries with dedicated crystalline host-rock disposal programs and 
particular competence in this field. The Coordination Team is based on two 
organizations, namely the Coordinator (KIT) and the Coordination Secretariat 
(AMPHOS). National Waste Management organizations and Regulators also participate 
in the project contributing with co-funding to beneficiaries, infrastructures, knowledge 
and information. The scientific-technical work program of the project is structured 
along six RTD (Research and Technological Development) workpackages (WP1-6). 
Workpackage 1 started at the very beginning of the project providing new drill core 
fracture samples and characterizing the experimental materials. Workpackage 2 focuses 
on radionuclide transport and sorption studies. Workpackage 3 deals with matrix 
diffusion and natural chemical homologue analysis. The general objective of 
workpackage 4 is to conceptualize and model radionuclide transport processes on 
systems at different scales. In workpackage 5 is described how the outcome of the other 
WPs can contribute to decrease the uncertainty in PA related with transport treatment. 
Workpackage 6 is a cornerstone of the project, since its first objective is to establish a 
state-of-the-art of the current knowledge on retention processes in crystalline rocks, then 
to continuously collect the results obtained in the other workpackages, and finally to 
deliver a report summarizing the major advances which will have been accomplished at 
the end of the project. There is also one workpackage on knowledge management, 
dissemination and training (WP7). The last workpackage is on administrative and 
financial project management (WP8). 

The present proceedings document the outcome of the 1st Project Workshop and give an 
overview of the outcome of the 1st project year.  
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WORKPACKAGE 1 
EXPERIMENTAL MATERIAL AND CHARACTERIZATION 

 
 

Thomas Rabung1* 
 
1Institute of Nuclear Waste Disposal, Karlsruhe Institute of Technology, Hermann-von-

Helmholtz-Platz 1, 76344 Eggenstein-Leopoldshafen 
 
* Corresponding author: thomas.rabung@kit.edu 
 

 
 
Introduction 
 
The main objective of WP1 is to organize new drill-core samples from Äspö URL, 
sampled and handled under anoxic conditions. If required, also samples from previous 
studies should be accessible. Previous investigations are based on crystalline rock 
material that has been drilled under the use of oxidizing surface water and/or where the 
drill cores have subsequently been treated, handled, transported and stored in contact 
with air. Especially the sorption processes for redox-sensitive radionuclides can strongly 
be affected due to this sample treatment, but also the inventory of sorbing minerals and 
mineral components might be affected significantly. 
The new experimental material has to be characterized for its chemical/mineralogical 
composition, including structure and properties of accessible fluid systems (porosity, 
hydraulic conductivity etc.). In addition, BET surface area should be determined for 
different size fractions of crushed material and a special focus should lie on the natural 
chemical homologue behaviour. The new Äspö samples have to be provided to the 
different partners as required (drill-cores, disks and crushed material).  
 
Note that originally the duration of WP1 was set to 18 months and was extended to 24 
months to give some partners the opportunity to finish their work. 
 
Description of the work performed  
 
KIT-INE 
 
KIT-INE was responsible for organizing the new drill-core samples from Äspö. 
Therefore, a first planning meeting for the CP-CROCK drilling campaign was 
organized by Henrik Drake (Isochron) as consultant for SKB and held at Äspö in March 
2011 together with participants from KIT and CTH. The drilling campaign was done in 
the first week of May 2011 with the same group including MIRO, a local drilling 
company (Figure 1). Two boreholes were drilled, one from tunnel surface parallel to 
water conducting feature, the other from a niche parallel to tunnel surface in a distance 
of approx. 7 m slightly dipping (~5°) perpendicular to structural features. In total, 71 
bore-cores have been collected. In addition to bore-cores also natural groundwater was 
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collected as well as samples from the drilling water. A special attention was drawn on a 
widely exclusion of oxygen during sampling, storage and transportation. Details on that 
procedure can be found in the S&T contribution within the Workshop Proceedings: 
Characterization of new crystalline material for investigations within CP CROCK by 
Thorsten Schäfer et al. (2012) and in Stage et al. (2012a, b). It also contains a detailed 
characterization of the different water and solid samples. 
Äspö diorite samples (discs, crushed material and cores) were prepared in an argon 
glove box (equipped with a diamond saw) for the partners CIEMAT, NRI-REZ, HZDR 
and KIT-INE as requested and shipped to the partners in autoclaves under argon 
atmosphere. Chemical and mineralogical characterization of the Äspö samples was 
mainly performed on the Crushed Material (CM) and included also BET surface area 
determination of different size fractions, XRF and SEM-EDX measurements. 
Determination of the iron content was done with a special focus on Fe(II) concentration, 
as the Fe(II) content should have an important impact on sorption of redox-sensitive 
elements studied in WP2. Furthermore, the measured Fe(II) concentrations point to the 
fact that due to the sampling and preparation procedure at least a part of the ferrous iron 
pool in the rock material could be preserved. Results were also compared with material 
from older studies (Huber et al., 2011). 
 
Within the next reporting period the detailed hydraulic characterization of fractured 
systems which will be used in subsequent migration studies will be done. 
 

 
 

Figure 1: Sampling in Äspö URL 
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