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Mont Terri rock laboratory, 20 years of research: introduction, site characteristics and overview of experiments
A perspective view of the Mont Terri rock laboratory, as built by end of 2016, together with the security gallery and the motorway tunnel is shown in Online Resource 2. The different phases of construction are presented in colour, covering the time period between 1996 and 2012. The research galleries in the Opalinus Clay layer have a total length of ca. 700 m.
Sixteen organisations from Belgium, Canada, France, Germany, Japan, Spain, Switzerland, and the USA, which are considering clay formations as potential host rocks for deep geological disposal of radioactive waste, are involved in the underground (in-situ) experiments (the Mont Terri organisations are presented in Online Resource 3). Various other countries worldwide are also investigating claystones as potential repository host rocks. 
A historical overview of the Mont Terri rock laboratory is given in Online Resource 4. International research has been ongoing in the Mont Terri rock laboratory since 1996. During this time, several research programmes together with excavation and extension of the rock laboratory were carried out. Construction of the Mont Terri motorway tunnel enabled easy access at practically no cost. Without such an infrastructure, an underground research facility such as the Mont Terri rock laboratory in the Opalinus Clay would not have been possible.
Online Resource 5 presents key persons and their different federal and cantonal affiliations, together with the project partner organisations. Special mention is due to Marc Thury, who founded the Mont Terri project and who was the driving force for the excavation of the first research gallery in 1997-98. Online Resource 6 gives an overview of the financial investments over the last 20 years. A total of 77 million Swiss francs has been invested so far. Nagra provided one-third of these costs and the other 15 partners contributed the remaining two-thirds. Twenty per cent of these costs remain in the Canton of Jura, where local contractors are mandated for underground construction and manufacturing of equipment. Several experiments have been co-funded by the EC (European Commission) and the SERI (Swiss State Secretariat for Education, Research and Innovation). These are indicated in Online Resource 6.
The organisation of the Mont Terri project and the rock laboratory is shown in Online Resource 7. Basically, there are three major stakeholders; on the left, the Canton of Jura (RCJU); in the middle, swisstopo; and on the right, the 16 Mont Terri project partners. Also included in Online Resource 7 are the key functions of the stakeholders. RCJU grants annual authorisation to the project and a monitoring commission keeps watch over the on-site research activities. Swisstopo is responsible for the coordination and implementation of the research programme, applies for the annual authorisations, and operates the rock laboratory. The delegates of the Mont Terri partners represent their organisations in the Steering Committee and are responsible for the strategic planning of the research, deciding on experimental programmes, financial budgeting on a yearly basis, and determining which contractors receive orders. Most of the experiments were initiated after an extensive planning phase and a cost-benefit analysis. The basic question for the latter was whether the objectives could also be achieved with lower expenditure, sample testing in the laboratory, or by simple calculation.
An experiment does not consist only of in-situ work in the rock laboratory and there are several steps from start to completion. An experiment may begin with design and scoping calculations and predictions during a planning phase. A further step may consist of laboratory tests on rock samples obtained from in-situ drilling. It may be very valuable to compare the parameters obtained in the laboratory with those obtained later in situ. If a decision is made to go underground, this requires site preparation and characterisation. The former is necessary to ensure sufficient space to perform the experiment in the desired geology at a sufficient distance from other experimental sites (e.g. excavation of a new niche). The latter is important for setting initial and boundary conditions. This also includes small-scale geological mapping of heterogeneous and anisotropic argillaceous rock surfaces, information on the stress field and hydraulic parameters. Once this information is available, the main experimental in-situ work such as drilling, installation of downhole and/or surface equipment, testing, data acquisition for storing measurements, and long-term monitoring can be carried out. This may last only a few days, but measurements extending over several weeks, if not several months to years, are the rule. Finally, evaluation and interpretation of the measurements complete the process. Modelling plays an important role and modelling results can be compared with the predictions made at the beginning of the experiment. Technical discussions among scientists and engineers, and also peer reviews of scientific papers, help to ensure the quality of the results and interpretations. 
The Mont Terri research programme between 1996 and 2016 consists of 138 individual experiments; 93 experiments were successfully completed by mid-2016, and 45 experiments are still in progress. A compilation of these 138 experiments is shown in Online Resource 8, listing the experiment titles and participating partners over the last 20 years. The corresponding experimental sites in the Mont Terri rock laboratory are shown in Online Resource 9.
Online Resources Captions 2-9
Online Resource 2: A perspective view of the Mont Terri rock laboratory, as built by end of 2016. The research galleries in the Opalinus Clay layer have a total length of ca. 700 m. Online Resource 3: Sixteen project partners from 8 countries are involved in the Mont Terri research programme. These partners plan, carry out, and finance the experimental programme. In addition there are implementer organisations such as ANDRA, NAGRA and NWMO, and also safety organisations like ENSI, FANC and IRSN. Most of the project partners are under public law, but there are also private-sector organisations like CHEVRON and OBAYASHI. More details are available on the websites of the corresponding organisations.
Online Resource 4: Historical retrospective view of the activities and events over the last 30 years. 
Online Resource 5: Key persons who have been involved in the Mont Terri project since 1996. These persons cover the research (16 project partners), operation, and supervision of the rock laboratory (organisation, see Online Resource 5). Listed are the chairmen and directors, delegates of the partners, project and site managers, and members of the cantonal “commission de suivi” (monitoring commission). For abbreviations: see Appendix 1 in Bossart et al. (2017).
Online Resource 6: Since 1996 almost 77 million Swiss francs have been invested in the Mont Terri project. Over the last 20 years this corresponds to an average annual budget of 3.8 million Swiss francs. Included in these costs are contractor costs, experiment and evaluation costs, overhead costs (in the range of 15% of the experiment costs), and excavation and equipment costs of the rock laboratory. Not included in these costs are partner expenses for their own staff, such as principal investigator and delegate manpower work.
Online Resource 7: The organisation of the Mont Terri research project can be divided into 3 units with different tasks and functions (supervision, operation, research). From left to right: supervision carried out by the “commission de suivi” (monitoring commission) of the RCJU (Republic and Canton of Jura), which prepares the yearly authorisations for the cantonal government and informs the public in the canton. Several experts are working in this commission. Swisstopo oversees the Mont Terri project and is responsible for the operation of the rock laboratory; swisstopo is also the home of the Swiss Geological Survey. The staff comprise ten collaborators, seven of them are involved in the Mont Terri research programme, and three in the management of the visitor’s centre. Swisstopo is also responsible for safety in the rock laboratory. The 16 partners are responsible for the research projects. There is a steering committee where one delegate represents each partner. For every experiment there is one principal investigator (PI), who is responsible for the scientific management. There is a legal base between the three units, consisting of the “Convention 2009” between the operator and the supervisor, and the “Agreement 2001” between the operator and the research partners. 
Online Resource 8: Compilation of all 138 experiments over the last 20 years of the Mont Terri project. Ninety-three experiments have been completed, and 45 are still running (status: mid 2016). Eleven experiments have been co-funded by EC (European Commission) and SERI (Swiss State Secretariat for education, research and innovation). This table is ordered into experiment titles and their abbreviations, and the yearly research phases, starting from 1996 until mid-2016. Partner organisations sharing an experiment are shown; there are experiments where only one partner participates and experiments involving several partners. Each partner has the possibility to leave or join an experiment in a forthcoming experimental phase, depending on personnel and financial opportunities.
[bookmark: _GoBack]Online Resource 9: This map shows all experimental sites in the Mont Terri rock laboratory over the last 20 years (1996 – mid 2016). Only abbreviations of experiments are indicated on their experimental sites. These abbreviations correspond to those in Online Resource 8, which gives the experiment titles and participating partners over the last 20 years. Most experiments have been carried out in the shaly facies of the rock laboratory; the number of experiments carried out in the sandy facies is more limited. Furthermore, this sitemap shows that new experiments are severely limited by the presently available space. 
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