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The EURAD Roadmap is a representation of a generic radioactive waste management programme that 

shall enable users and programmes to access existing knowledge and active work or future plans in 

EURAD-2 and elsewhere. The content is focused on what knowledge, and competencies (including 

infrastructure) is considered most critical for implementation of RWM, aligned to the EURAD Vision. 

All Roadmap documents can be accessed at the EURAD website: https://www.ejp-eurad.eu/roadmap. 

 

 

 

 

 

 

 

The Theme Overview Series is part of the EURAD Roadmap, which is 7 high-level introductions to the 

EURAD Roadmap providing: 

 

The Domain Insight Series is part of the EURAD Roadmap, which in totality provides a high-level 

checklist of generic and typical activities needed for the full radioactive waste management lifecycle, 

leading to geological disposal including:  

 

 

 

 

 

 

 

The Domain Insight Series of EURAD comprises over 70 short documents, prepared by Europe’s 

leading Subject Matter Experts across Radioactive Waste Management. The documents are aimed at 

early career professionals or new starters interested in best practice and key knowledge sources. 

 

  

https://www.ejp-eurad.eu/roadmap


Co-disposal, Domain Insight 

 

Page 3  

Overview 

Co-disposal refers to the final disposal of radioactive waste (spent nuclear waste SNF, high-level 

radioactive waste HLW, low- and intermediate-level waste LILW) in different areas, and at the same or 

different depths in a single facility. A set of materials serving as engineered barriers (Engineered Barrier 

System, EBS) to contain and isolate the waste from the biosphere has been studied. The materials 

performance in the same disposal and the interactions between the ones used in the same disposal 

area and the materials used in different disposal areas and depths in the case of co-disposal of SNF, 

HLW and LILW is of utmost importance for long-term safety. 

The focus of this deliverable is on interaction of materials used in the EBS in the case of co-disposal.  

For the disposal of SNF and HLW, the materials considered for canisters containing the waste are 

copper with an iron insert (in Sweden and Finland) or iron/stainless steel (most other European 

countries, e.g. in France, Switzerland, Belgium). The canisters will be surrounded by buffer material, 

mostly a swelling clay (bentonite) or concrete (at least in Belgium). For the disposal of LILW, the most 

common materials used in the immobilization and containment of radionuclides are metals (steel or 

stainless-steel drums), cement, and concrete. Backfill materials (crushed rock, clay, sand, or mixtures, 

also high porous cementitious materials in some cases) are another barrier to use for the disposal of 

both kinds of waste. The host rock around the repositories can be crystalline rock (e.g. granite, gneiss 

as e.g. in Finland, Sweden, Czech Republic) or sedimentary (e.g. clay as in Belgium, France, 

Switzerland). 

Keywords 

Co-disposal, radioactive waste, engineered barrier system, EBS, interactions, bentonite, cementitious 

materials, disposal system, repository 

 

Key Acronyms 

engineered barrier system (EBS), spent nuclear fuel (SNF), high level waste (HLW), low and 

intermediate level waste (LILW), deep geological repository (DGR)  
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1. Typical overall goals and activities in the domain of Co-disposal 

This section provides the overall goal for this domain, extracted from the EURAD Roadmap goals 

breakdown structure (GBS). This is supplemented by typical activities, according to phase of 

implementation, needed to achieve the domain goal. Activities are generic and are common to most 

geological disposal programmes.  

 

Domain Goal  

3.4.2 Confirm that interactions between different EBS materials in disposal areas for different waste types 
do not compromise the performance of the disposal system (Co-disposal) 

Domain Activities 

Phase 1: Programme Initiation 
Conduct SNF/HLW, and LILW inventory analysis. 
Characterization of waste and potential engineered barriers 
materials for SNF/HLW and LILW. 

Phase 2: DGR Site Identification 

Investigate the availability of enough space for disposal 
options (two repositories in one facility) and requirements to 
avoid interactions that could threat the operational and post-
closure safety 

Phase 3: DGR Site Characterisation 

Perform (or use available) studies on interactions between 
the potential materials to be used in the EBS for the 
radioactive waste to be dispose of. Hydrogeological and 
hydrogeochemical investigations are on place. 

Phase 4: DGR Construction 

Confirmation of the result of hydrogeological and 
hydrogeochemical models. Update of modelling interactions 
between EBS materials accounting for hydrogeological and 
hydrogeochemical data; design and optimisation of 
transport options and construction step by step to avoid 
operational mishaps that could also have long-term safety 
implications. 

Phase 5: DGR Operation and Closure 

Confirm and preserve documentation for emplaced waste 
inventory, and at which depth. Details of the composition of 
the EBS (metallic components, bentonite, sand, crushed 
rock, concrete, etc) and the position of those components in 
the facility. 

 

2. Contribution to generic safety functions and implementation 
goals 

This section describes how co-disposal and its associated information, data, and knowledge) contributes 

to high level disposal system requirements using EURAD Roadmap Generic Safety and Implementation 

Goals (see, Domain 7.1.1 Safety Requirements). It further illustrates, in a generic way, how such safety 

functions and implementation goals are fulfilled. It is recognised that the various national disposal 

programmes adopt different approaches to how disposal system requirements are specified and 

organised. Each programme must develop its own requirements, to suit national boundary conditions 

(national regulations, different spent fuel types, different packaging concept options, different host rock 

environment, etc.). The generic safety functions and implementation goals developed by EURAD and 

used below are therefore a guide to programmes on the broad types of requirements that are 

considered, and are not specific or derived from one programme, or for one specific disposal concept. 

https://euradroadmap.atlassian.net/wiki/spaces/ERA/pages/12484849/Roadmap+goals+breakdown+structure+GBS
https://euradroadmap.atlassian.net/wiki/spaces/ERA/pages/12484849/Roadmap+goals+breakdown+structure+GBS
https://euradroadmap.atlassian.net/wiki/spaces/ERA/pages/12484988/Roadmap+generic+safety+functions+and+implementation+goals+for+radioactive+waste+management%2C+leading+to+geological+disposal
https://euradroadmap.atlassian.net/wiki/spaces/ERA/pages/12484988/Roadmap+generic+safety+functions+and+implementation+goals+for+radioactive+waste+management%2C+leading+to+geological+disposal
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2.1 Features, characteristics, or properties of Co-disposal that 
contribute to achieving storage safety as well as long-term safety of 
the disposal system 

 Primary goal – Ensure long-term stability with respect to internal 
evolution 

INTERNAL STABILITY: The DGR is designed and implemented such that disposal system performance 

is not significantly affected by internal disturbances (e.g. temperature due to heat generation). Ensure 

first the compatibility of barrier components by the appropriate selection of materials. Then assess the 

evolution of the EBS with time accounting for potential hydrogeological and hydrogeochemical 

disturbances. Changes in groundwater flow and chemistry could affect the interactions between a 

repository for SNF/HLW and a repository for LILW, situated either at the same depth (as in case of the 

Swish repository (Figure 2) or at different depth (Figure 1).  

BENTONITE STABILITY: Groundwater chemistry and hydraulic conductivity around the buffer need to 

be favourable so that swelling pressure is adequate. It is also important to avoid changes in composition 

and avoid erosion that could endanger bentonite mechanical stability. These changes could negatively 

impact sorption of radionuclides in bentonite. and microbial activity (MIND, 2019a) reaching the canister 

containing the waste. Microbial activity could generate corroding substances (e.g. sulphide) leading to 

a breach in the canister and leading to radionuclide releases. 

CEMENT/CONCRETE STABILITY: Groundwater chemistry and microbial activity play a significant role 

in the degradation of cement and concrete contributing to their structural deterioration. According to Zhu 

& Dittrich (2016) microorganisms can form a biofilm in the surfaces of cracks and produce organic acids 

and carbon dioxide that deteriorate cement. Cement high pH leachates could contribute to 

destabilization of bentonite (e.g. ANDRA, 2005), should these leachates reach the repository areas 

where bentonite is used. Mechanical stability should be ensured to withstand mechanical loads in the 

expected repository conditions for as long as possible. 

BACKFILL STABILITY: Backfill is a barrier that aims to provide mechanical stability. The material can 

be clay, cement, clay and sand, clay and crushed rock, or just crushed rock, or a mixed of these 

materials. It may have safety functions of its own or may help to maintain the safety functions of the 

other barriers. In helping to maintain the safety functions, interaction of backfill materials with other 

barriers should be understood. 
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Figure 1. Generic co-located facility at two different levels (reproduced from DEFRA (2008)) and 

published in Wilson et al. (2011). 

 

Figure 2. Co-disposal of HLW and LILW waste at the same level. Nagra, Switzerland (2020). 
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 Secondary goal – slow transport of radionuclide releases and other 
substances through the engineered barriers in the geosphere 

Slow transport through the engineered barriers is provided by the performance of the buffer bentonite 

and the performance of the concrete and cement that limits and retard the release of radionuclides. 

Buffer bentonite is the main barrier surrounding the waste canister in repositories emplaced in crystalline 

host rocks. As this barrier is only tens of centimetres thick, interaction with cement barriers used in other 

locations need to be considered, as noted in the section above. The less disturbances the longer time 

of adequate performance of the bentonite. In concepts where the host rock is clay or clayish, the main 

barrier surrounding the waste canister may consist of concrete/cement. Here the cement limits and 

retard potential radionuclide releases to the host rock. Therefore, the concrete-clay interface should not 

form a transport pathway. Thus, independent of the host rock or even of co-disposal, cement/bentonite 

interactions need to be accounted for. The slow transport of radionuclides and other substances in the 

geosphere is achieved by co-locating the repositories in a bedrock domain with a low hydraulic 

conductivity, either at the same depth or at different depths. To keep the bedrock domain with low 

hydraulic conductivity disturbances during construction and operation of the repositories should be 

minimised. 

2.2 Features, characteristics, or properties of Co-disposal that 
contribute to achieving long-term interim storage stability and 
feasible implementation of geological disposal 

PRACTICABIITY – The materials selected to be used as engineered barriers are well known and well 
characterised. Their processing and their interactions have been tested successfully. 
 
FLEXIBILITY –. Canisters and cases have been developed and suitable materials identified for a wide 
range of wastes and encapsulation tested following safe procedures. The use of cement and concrete 
to immobilise LILW has been widely tested. 
 
OPERATIONAL SAFETY – Encapsulation of SNF/HLW and immobilisation of LILW can be totally 
automatised, so that there is no need to direct contact with the personnel involved in the task. The 
transfer of the waste to its destination can be also automated, or at a minimum it will be possible to offer 
radiation protection to the personnel involved. This applies nod only to the operations of one repository, 
but also to co-disposal of waste in two repositories at the same level or at two different levels. Co-
disposal would need underground opening at different locations at the same or different depths. Mining 
works around the world have shown excavation and safety of underground openings can be achieved 
taking the proper measures. 

 Primary goals – relied upon for practicability, flexibility and operational 
safety 

Co-disposal of the two waste classes will account for the host rock properties as well as the restrictions 

set by urban planning in the municipality or municipalities near the selected site. The repositories should 

be located such that they are isolated from the surface environment and from each other to avoid 

potential damaging interactions, though the access to both could be common. A LILW repository could 

potentially be excavated later than that for HLW to include decommissioning waste and allow a better 

estimation of the waste volumes. 

The design of the repositories and the barriers (engineered and natural) should aim to provide the 

necessary degree of containment, for a duration that is sufficient in relation to the half-lives of the 

radioactive elements in the waste inventory.  

The role of the natural and engineered barriers between the repositories should avoid the formation of 

new preferential flow paths. These flow paths could act to transport undesirable substances from one 

repository to another, damage the performance of the barriers and lead to radionuclide transport to the 

geosphere and biosphere. 
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3. International examples of Co-disposal 

The co-disposal of low and intermediate level waste (LILW) is a common practice in many countries as 
they are isolated and contained by similar engineered barriers. However, the co-disposal of HLW/SNF 
and LILW has been planned in a few countries (e.g. Finland, Switzerland, United Kingdom). In France 
(ANDRA 2025) and Switzerland (OECD 2020) co-disposal of HLW and LILW has been planned for 
different areas at the same repository depth. In Finland (Posiva 2021) and United Kingdom co-disposal 
is planned at different depths (Norris & Williams 2012). 
 
Norris & Williams (2012) presented an assessment of the potential for interaction of disposal modules 
(e.g. ILW/LLW and HLW/SF) in a co-located GDF – the study considered the potential for the interaction 
of an alkaline plume developed from an evolving ILW/LLW module post-closure to interact with an 
evolving HLW/SF module, and concluded that such interaction can be minimized by appropriate GDF 
design. 
 
Implementation of appropriate GDF design to avoid interactions between two repositories is the 
development of plugs and seals, such as designed and implemented during the DOPAS project (The 
Full-Scale Demonstration of Plugs And Seals) was a European Commission (EC) programme of work 
jointly funded by the Euratom Seventh Framework Programme and European nuclear waste 
management organisations (WMOs)). A set of full-scale experiments, laboratory tests, and performance 
assessment studies of plugs and seals for geological repositories were carried out in the project from 
2012 to 2016. The DOPAS Project focused on tunnel, drift, vault and shaft plugs and seals for crystalline, 
clay and salt rocks. Plugs and seals were designed and tested successfully in Sweden’s Äspö URF, 
France’s Cigéo and Finland’s Onkalo. 
 
Previous full-scale emplacement of plugs and seals has been done in the Full-scale Emplacement (FE) 
experiment at the Mont Terri URL in Switzerland (Müller et al. (2015). 

4. Critical background information  

The section highlights specific components, key information, processes, data or challenges that have a 

high impact or are considered most critical for implementing geological disposal, with respect to the 

domain of Co-Disposal. 

Cement/Concrete durability: Though radiation may contribute to the degradation process of concrete in 

the low and intermediate level waste, it is mostly chemical degradation, whether induced by radiation or 

not, that affects the evolution of these components. Microbial activity also contributes to chemical 

degradation by inducing corrosion in case of metals, and degradation of e.g. cellulose in case of LILW. 

The chemical processes involved in the degradation processes of concrete structures are various: 

- dissolution (e.g. Ca-leaching), 
- alkali-silica (alkali-aggregate) reaction 
- thermally induced alteration especially in case concrete is near HLW/SNF container 
- Sulphate attack 
- Chloride attack 

The rate and extent of dissolution and precipitation processes in the concrete structures is influenced 

by: 

- The rate and composition of groundwater flow carrying dissolved species (e.g. chloride, 
sulphide) 

- The rate of diffusive transport of dissolved species 
- The composition of the concrete including the assemblage of hydrated cement and 

supplementary cementitious materials 
- Any changes in the chemical composition of the concrete induced by chemical reaction with 

groundwater (see above) and the surrounding materials (i.e. vault backfill, waste, and waste 
packages). This may in turn influence the microstructure of the concrete that would affect its 
transport properties 

- The composition of concrete porewater. This is in turn determined by local thermodynamic 
equilibria between the porewater and the solid hydrated cement minerals 
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- Kinetic factors casing metastable equilibria or slow establishment of equilibria 

The long-term leaching of concrete has been reported to follow a dissolution and precipitation sequence 

involving the following phases (see Figure 3) according to Atkinson (1985). Berner (1992) and Pointeau 

(2001) proposed similar sequences: 

- Phase I: corresponds to fresh cement. Pore water has pH values over 12.5, high ionic strength 
and high K+ and Na+ concentrations. These features are the result of the dissolution of alkali 
hydroxides. The duration of this phase depends on the water flow through cement.  

- Phase II: Soluble salts of Na+ and K+ have been completely dissolved and major phases are 
C-S-H and portlandite. The dissolution of portlandite buffers the pH to values around 12.4.  

- Phase III: Portlandite has been completely dissolved and the C-S-H phases control the 
chemical evolution of the system. pH decreases from 12.4 to 10, and the ionic strength 
decreases. In this stage the Ca/Si ratio decreases from 1.7 to 0.85. 

- Phase IV: Ca/Si ratio of C-S-H phases decrease in this stage to 0.83 buffering the pH at a 
value of 10. 

- Phase V: Concrete has been completely altered, and the pH of the pore solution will be 
determined by the pH of the infiltration water and by calcite as the final alteration product. 

 

Figure 3. Evolution of pH as a function of degradation of the hydrated phases of cement. Results 

obtained by modelling tests (Atkinson 1985). 

 

Savage (1998) developed a conceptual model (Figure 4) for the evolution of hyperalkaline leachates 

from conventional cements and their interaction with the host rock. This model assumes that the 

leachates are released from the cement following mixing of groundwaters with the cement porewater. 

As the plume reacts with the host rock, the pH decreases, as Na, K, Ca, Al and Si in groundwater 

equilibrate with the cement leachates (Figure 7-3). The extent of the cement/rock interaction depends 

greatly on the groundwater composition and the mineralogy of the rock.  
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-  

Figure 4.  Conceptual model of hyperalkaline plume evolution in the aluminosilicate host rock from a 

cementitious repository. CSH = calcium silicate hydrates, CASH = calcium, aluminium silicate hydrates. 

From Savage (1998). 

 

Hydrogeology: In crystalline bedrock, groundwater flow takes place in hydraulically active deformation 

zones (hydrogeological zones) and fractures. The location of the LILW and HLW/SNF repositories 

should not be intersected by any known hydrogeological zones connecting both repositories. In 

sedimentary rocks, e.g. claystones and salt the avoidance of hydrogeological zones and fractures 

should be easier, as in these formations fracture zones are rare or non-existent. 

Groundwater chemistry: Should be favourable to cement/concrete durability and to the stability of other 

EBS materials, like metal and bentonite. 

4.1 Integrated information, data or knowledge (from other domains) 
that impacts understanding of Co-disposal 

Waste package performance – the performance of LILW waste packages is important in understanding 

the interaction of the potential degradation and corrosion products with the EBS in the LILW repository 

and with the EBS in the HLW repository. For example, the degradation of cellulose as part of LILW can 

occur through two main competing pathways in the LILW repository: abiotic alkaline degradation with 

the formation of isosaccharinic acid (ISA) and microbial activity driven degradation, which is 

accompanied by the formation of gas. In both cases degradation is dependent on pH. The abiotic and 

biotic degradation rates have been reported by Höglund et al. (2018) and found that the rate constant 

for microbial cellulose degradation of 1.5 x 10-7 h-1 is faster than all the abiotic cellulose degradation rate 

constants estimated for pH 13 and below. Therefore, when microbial degradation is possible (pH < 11), 

it is likely to be the dominant process. 

Once ISA forms, its dissolved concentration is dependent on sorption to available cement, precipitation 

as a calcium salt, dilution and microbial degradation. According to Höglund et al (2018), at high pH 

((pH~12-13) microbial degradation of ISA will be inhibited, as will the degradation of cement. Therefore. 

there will be a minor local interaction between the EBS and waste packages and even less with the EBS 

of an HLW/SNF repository. The major concert is the potential interaction between cement degradation 

products and the EBS of an HLW/SNF repository, but for this purpose low-pH cements have been 

developed. 
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The performance of HLW/SNF packages depends on hydrochemistry of groundwater and the interaction 

of groundwater with EBS components. Corrosion is the main process to affect metal packages. For this 

reason, the thickness of the packages is planned to last long times. Even if corrosion takes place, a 

passive corroded layer protects the package from further advances. Steel/iron corrosion products might 

interact with bentonite and damage its properties (swelling) as a barrier. In case of repositories in 

crystalline host rock, this is a major concern, as the thickness of the bentonite barrier in the EBS is at 

most few ten centimetres. Nonetheless, many studies have shown that most of the corroded Fe occur 

within a 10 mm-thick clay layer adjacent to the corrosion layer (e.g. Wersin et al. 2015 and references 

therein). 

Cement-clay interactions and iron-bentonite interactions are of importance in the co-disposal of two 

repositories in crystalline rock, but of less concern in repositories, where host rock is mostly clay, 

because of the thickness of clay/sediments is not limited of a few tens of centimetres. 

5. Maturity of knowledge and technology  

This section provides an indication of the relative maturity of information, data and knowledge for 

disposal of Co-disposal. It includes the latest developments for the most promising advances, including 

innovations at lower levels of technical maturity where ongoing RD&D and industrialization activities 

continue. 

5.1 Advancement of safety case 

The interactions between EBS materials used in different repositories have been studied in national and 

EU-projects (e.g. ECOCLAY, CEBAMA, MAGIC). An environmental safety case on cement-clay 

interactions was presented by Norris & Williams (2012) and a safety case, where co-disposal of a LILW 

and a SNF repository is accounted for (Posiva (2021). There is a wealth of information about concrete 

degradation and degradation of cemented LILW (e.g. Höglund et al. 2018, Seetharam & Jacques 2015, 

IAEA 2013, Wilson et al, 2021).  

5.2 Optimisation challenges and innovations 

Co-disposal of LLW and short-lived intermediate level waste (SL-ILW) has long been a common practice 

in many countries and cement-waste interactions addressed widely in experiments and modelling. 

Ordinary Portland Cement (OPC) has been up to now the cement most used. Low-pH cements have 

also been developed, but mostly for use in repositories for ILW (e.g. Cau-dit-Coumes et al. 2006) and 

SNF/HLW (e.g. Savage & Benbow 2007). Mg-K-P cements have also been developed for immobilisation 

of ILW (e.g. Pyo et al. 2021). As in the following years, when disposal and co-disposal of all kinds of 

waste will become a common practice, the challenges are upon the supply of the materials used in EBS, 

especially cement, bentonite, metals (copper, steel, iron) and the demonstration of long-term safety if 

co-disposal of large amount of radioactive materials became also a common practice (see discussion 

in NAGRA 2020). 

In co-disposal, the timing of construction and operation of the repositories is important in considering 

potential interactions. In case of Posiva (2021), where the SNF and LILW repositories is at two different 

levels, it is assumed that the LILW repository will be constructed a few tens of years later than the SNF 

repository, already in construction phase. 

5.3 Past and ongoing (RD&D) projects 

Past (RD&D) Projects: 

• ECOCLAY Effects of cement on clay barrier performance  
o https://cordis.europa.eu/project/id/FIKW-CT-2000-00028 

 

• CEBAMA: Cement-based materials, properties, evolution, barrier functions 
o https://cordis.europa.eu/project/id/662147 

https://cordis.europa.eu/project/id/FIKW-CT-2000-00028
https://cordis.europa.eu/project/id/662147
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• ESDRED: Engineering Studies and Demonstrations of Repository Designs 
o https://cordis.europa.eu/project/id/508851 

 

• MIND: Development of the safety case knowledge base about the influence of microbial 
processes on geological disposal of radioactive wastes 

o https://cordis.europa.eu/project/id/661880 
 

• Chemo-Mechanical AGIng of Cementitious materials (MAGIC) - IGD-TP | Safe Solutions for 
Radioactive Waste 

Ongoing (RD&D) Projects: 

• EURAD-2 Work Package ANCHORS: Hydraulic mechanical chemical evolution of bentonite for 
barriers optimisation 

• EURAD-2 Work Package OPTI: HLW repository optimisation including closure 

• EURAD-2 Work Package InCoManD: Durability of Traditional and Innovative Disposal 
Container Materials and Coatings 

5.4 Lessons learnt 

ECOCLAY is the project from which we learnt most about cement-bentonite/clay interactions. The 

studies performed on the alkaline plume indicated that it did not jeopardise the integrity and functionality 

of the bentonite barrier in the case of a repository in fractured rock and even less in case of co-disposal 

as learnt in Posiva (2021). For repository concepts of co-disposal in clay rocks the extent of the effects 

of the alkaline plume is limited.  

In CEBAMA, experimental and modelling data helped to improve understanding of the evolution of 

cementitious materials in radioactive waste management applications (Duro et al. 2020). Comparisons 

between the performance of traditional OPS mixes and “low-pH” cement blends showed the benefit of 

the latter material in terms of lowering the pH and the extent of alteration of the contacting clays. Here 

the lesson learnt applies also to co-disposal of different wastes and packages. 

The MIND project investigated the impact of microbial processes on the performance of repository 

components including clay and canister materials (MIND 2019). The project contributed to increase 

knowledge of microbial processes and their importance in setting safety requirements for engineered 

barriers in the disposal and co-disposal of different wastes. 

ESDRED contributed to demonstrate the technical feasibility, at industrial scale, of activities carried out 

to construct, operate, and close a deep geological repository (ESDRED 2009). This applies also for the 

construction of two repositories in case of co-disposal. 

MAGIC aims to increase confidence in chemo-mechanical numerical models by reducing uncertainties 

in input data and understanding key coupled processes (for both young (not early-age) and aged 

materials). Specific conditions for waste disposal (microbial activity, chemical and mechanical stress, 

variable saturation, etc.) are accounted for by addressing implementation needs and safety aspects, 

e.g., regarding the selection of materials, dimensioning, and (long-term) behaviour of seals and plugs. 

Several laboratories, mock-ups, and in situ experiments (mainly existing) dedicated to identifying the 

mechanical behaviour of concrete under various stresses are developed. Interactions between the 

different EBS materials in the same repository and in case of co-disposal are also addressed. 

6. Uncertainties 

There are uncertainties in the evolution of the repositories and in the timing and extent of unlikely events 

(e.g. human intrusion), and related consequences. These are usually accounted for in scenario 

formulation and in the analysis of potential radionuclide releases further in safety assessments. 

The dimension of cracks/fractures that can be formed in concrete and go unseen after closure can be 

accounted for in the parametrisation of hydraulic conductivity and diffusivity of the concrete. This is also 

https://cordis.europa.eu/project/id/508851
https://cordis.europa.eu/project/id/661880
https://igdtp.eu/activity/magic/
https://igdtp.eu/activity/magic/
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related to the availability of novel cements and alkali-activated materials that could be used in the overall 

construction of the repositories. 

Also, uncertainties in groundwater flow rates and groundwater chemistry can be considered in setting 

parameter values when modelling interactions between two repositories in case of co-disposal. 

7. Guidance, Training, Communities of Practice and 
Capabilities 

This section provides links to resources, organisations and networks that can help connect people with 

people, focussed on the domain of Co-disposal.  

 

Guidance 

https://www-pub.iaea.org/MTCD/Publications/PDF/PUB1908_web.pdf  

Training 

EURAD2 Anchors PhD school_Aug2025-1.pdf 
Workshop of CODE_BRIGHT — Department of Civil and Environmental Engineering 
— UPC. Universitat Politècnica de Catalunya 
CODE_BRIGHT ONLINE COURSE — Department of Civil and Environmental 
Engineering — UPC. Universitat Politècnica de Catalunya 
Jyväskylä Summer School Course Programme | University of Jyväskylä 
  

Active communities of practice and networks 

https://cordis.europa.eu/project/id/FI4W950006 
https://forum.gidsimulation.com 
CODE_BRIGHT - GiD forum  

Capabilities (Competences and infrastructure) 

https://www.grimsel.com 

https://skb.com/research-and-technology/laboratories/the-aspo-hard-rock-
laboratory/ 

https://www.mont-terri.ch/en/rock-laboratory 

https://www.posiva.fi/en/index/finaldisposal/researchandfinaldisposalfacilitiesatonkal
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