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• Legal frame in Europe (EC 2011/92/EU) in general 

and in France (Code de l’environnement art. L. 

122-1 & R. 122-2) in particular require the project 

to be understood in a large sense*.

• Preparatory work for FCCIS developed the project 

scope together with french and swiss host state 

partners.

• “Entire project” is composed of sub-projects with 

different project owners. 

• Three main projects are relevant:

• FCC Research Infrastructure (FCC RI)

Injectors, particle collider, experiments, technical 

infrastructures, sub-surface structures, surface 

sites and all directly required construction works

• “Development project in France”

E.g. roads, electricity lines, water supplies and 

other infrastructures required for the functioning 

of the RI, development of community services for 

health and safety, regional developments

• “Development project in Switzerland”

See examples above

Scope of the FCC Project

*http://www.auvergne-rhone-alpes.developpement-durable.gouv.fr/qu-est-ce-qu-un-projet-a12407.html
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Motivation: To be feasible, both a territorial 
implementation scenario that is societally 
acceptable and the required performance for 
scientific research need to be delivered. 

Contribute to project objective 2: Demonstrate 
the technical and organisational feasibility of a 
100 km long, circular particle collider.

Optimise the layout and placement of the 
infrastructure as result of implementing a standard 
environmental management process.

Deliver a territorially implementable project 
scenario, validated by key stakeholders.

Contribute to project objective 5: Demonstrate 
the role and impact of the research 
infrastructure in the innovation chain, focusing 
on responsible resource use and managing 
environmental impacts.

Showcase responsible resource usage through a 
management plan for waste reduction and re-use 
pathways that include competitiveness opportunities 
for constructors, as the aims in the H2020 work 
programme states.

Links to other work packages:

• WP 2 technically optimises the collider design.

• WP 4 integrates socio-economic aspects.

Objectives of the work package
with respect to Description of Action (DoA)
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Optimise the collider and infrastructure layout 
and placement in cooperation with French and 
Swiss partner authorities.

Include the study of resource efficiency and the 
management of socio-urbanistic and environmental 
aspects.

Develop a plan to manage the ca. 9 million m3 of 
excavated materials

Run an international challenge-based 
competition to identify innovations* in the area 
of molasse re-use called “Mining the Future®”. This 
open innovation initiative aims at strengthening the 
European engineering industry and make sub-
surface engineering projects in general more 
resource and cost effective.

Develop the concept for the environmental 
evaluation in a transnational context that directly 
leads to the construction authorisation in both 
host states.

Develop the process for the environmental 
evaluation that includes the approach for an 
iterative optimisation of the collider placement, 
incorporating environmental management (EN 
14001) and eco-design (EN 14006) norms.

Document the electrical power requirements and 
identify reduction potentials (outside scope of 
project)

Document the natural resource needs (water, 
soil) and identify potentials to reduce them 
(outside scope of project)

Pathways to achieve the objectives

*Innovation is the creation of new products, processes and services
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Participants in lead roles:

• CERN, IEIO (WP lead)

• Cerema, France (WP co-lead)

• CETU, France

• LD, Switzerland

• MUL, Austria

Work carried out with partner 
organisations in the two CERN host 
states ensure that the territorial 
analysis and optimisation engages key 
stakeholders from the beginning on.

Concertation structures for this setup are 
put in place at CERN directorate level.

Work Package key participants

Springer, The Netherlands

ULIV, United Kingdom

USC, Spain

CERN

INFN, Italy

CEA, France

IFJPAN, Poland

Cerema,

CETU, France
DDT01/74 (partners)

CNRS, France

CSIL, Italy

MUL, Austria

DESY, Germany

KIT, Germany

TMFS, Austria

LD, Switzerland
DT (partner)

2/3 beneficiaries from

non-academic sector

1/3 beneficiaries from

academic sector
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WP3 key participants

Lyon-based (France) “Centre d'études et d'exper-

tise sur les risques, l'environnement, la mobilité et 

l'aménagement” is a public institution to supports 

the implementation of public policies under the dual 

supervision of the Ministry of Ecological Transition 

and the Ministry of the cohesion of the territories. 

Maintains relations with the local authorities.

Lyon-based (France) 

“Centre d’Études des 

Tunnels” is a central tech-

nical service of the Ministry 

of transport. Its 

competences include all 

aspects relating to the 

management of all lifecycle phases of tunnels, 

notably providing assistance to project owners. 

Participates in standardisation bodies.

A Geneva (Switzerland) based 

company that accompanies

regional projects and project 

owners for environmental, 

urbanistic and administrative 

procedure developments. 

Contributes with working 

relations to DT in Switzerland.

Leoben (Austria) based university with extensive experience in national 

and international tunneling projects and excavation materials re-use 

projects. Participates in international CE project guideline 

developments.
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Switzerland

• Structure de Concertation Permanente with

representatives of the confederation (DFAE), permanent

mission of Switzerland at the international organisations

and the state of Geneva.

• Dedicated sub-working groups with the Département du

Territoire (DT) with representatives of different cantonal

zones.

• Cantonal office of Agriculture and Nature (OCAN).

• Service of geology and waste (GESDEC).

• Service of environmental and major risks (SERMA) as the

body notified by the federal office for environment as

primary contact for FCC environmental evaluation matters.

• Different entities for targeted inquiries (e.g. commission

fonçière agricole, airport Geneva, SIG, lawyer

offices concerning land ownership status, environmental

experts for topical inquiries and many more).

• Cerema and CETU as decentralised public bodies

accompany large scale projects in France for work on the high

level territorial optimisation (integration point of information

from different national, regional and local sources) and as the

bodies that instructs about environmental and territorial

requirements for surface and subsurface investigations (water,

risks, waste, agriculture as required by different laws).

Facilitate the compliance with the project owner’s requirement

with respect to administrative processes.

• Prefecture de la région in Lyon as representative of the

french state (Secretariat General) for transveral integration of

topics (placement, excavation materials, environmental

evaluation, administrative processes and processes involving

the public, link to departments). Link with DREAL (Direction

régionale de l‘Environnement, de l‘Aménagement et du du

Logement).

• Direction départementale des Territoires (DDT) for Haute

Savoie (74) and Ain (01) for the micro-optimisation of retained

scenarios. This link will be established in December and a

dedicated working group will start in 2021, mandated by the

préfet of the AuRA region.

Setup of work with Host States
France
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• ”Open innovation” means that by 

the main project, the particle 

collider research infrastructure 

development “technology in-

sourcing” and the “generation of 

spillovers” is fostered from the 

very early project phase onwards.

• Aims at advancing the work on 

the feasibility of the main project.

• Aims at creating added value for 

the economy and society.

• Case ins WP3 is the excavation 

materials challenge.

Open Innovation management in WP3
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• Based on the CERN-organised “matex” working group activities between 

2016 and 2018 on establishing a guideline for the plan to manage the FCC 

excavation materials, develop the contents of the management plan.

• Aim of the plan: show the feasibility of the project with respect to 

managing the excavated materials and that the relevant upcoming 

questions are appropriately addressed (focus on avoidance of landfills)

• Includes all aspects related to plan and carry out the excavation 

materials related tasks from the site investigation onwards, over re-use 

development cases to contracting of the CE project and the processes 

required during the construction.

• Does not specify all the detailed individual re-use cases, which require a 

more advanced project design (specific locations, detailed analysis of 

regional capacities, more detailed tunneling process designs, financing and 

schedule plans, environmental policy and voluntary commitments, analysis 

of the legal conditions and potential changes of the legislations). Includes, 

however, the analysis and development of the fundamental pre-requisites.

Positioning of the WP3 matex management plan
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• Molasse is a heterogeneous, sedimentary material.
• The prevalent excavation material encountered in the FCC subsurface project.

• For molasse no socio-economically viable re-use process at industrial 
scale is known today

• Objective: identify solutions to create value from molasse and to 
avoid landfill

• Through that process demonstrate the capability of a large scale research 

infrastructure project to generate relevant socio-economic benefits.

• Sollicits an international community of individuals, academic 
organisations and companies to propose credible re-use processes.

• Identify viable technology candidates or confirm that alternative strategies remain 

to be developed.

• Require process demonstratation at laboratory level and evidence for 
deployment technology-readiness by 2030.

• For the winner, the award contributes to the technology, business 
plan or IP development and creates visibility at international level.

Positioning of the Mining the Future® challenge
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• Environment = all topics that the project affects.

• Includes for instance nature, land, urbanism, public 

health and safety, economic losses and benefits as well 

as impacts across national borders.

• In France, environmental evaluation is a process 

anchored in the the law (R.122-5 code de 

l’environnement) to show that the project is planned such 

that the possible impacts to the environment are managed 

according to the “avoid-reduce-compensate” approach.

• In Switzerland (federal ordonance OEIE and cantontal 

regulation concerning the adoption of the OEIE K 1 70.05) 

the process aims at showing that the project satisfies 

the requirements of the applicable laws.

• Proposal of one single integrated process for the entire 

project in both host states is an appropriate concept.

• The environmental evaluation leads in both host states to 

the necessary authoritsations of the project.

• This project will develop and deliver the concept for the 

integrated process that is the pre-requisite for its 

implementation.

The environmental evaluation concept development includes the drafting of 

an appropriate organisation structure for this process.

Environmental Evaluation Framework
Parlement

(Suisse)

Conseil fédéral

CERN

Acteurs externes
(Structures tripartite,

de concertation et  
groupes de travail

Realisation de l’EIE Maitre
Ouvrage
délégué

Directive de contrôle
et instructions

Groupe de
Contrôle et

organisation des 
données

Commissariat général 
du développement 

durable 

Assemblée nationale
(France)

Conseil des ministres

Gestion du projet
évaluation environnementale

Etat de Genève 2
Notified body 

designated by CGDD
(to be defined)

Préfecture Auvergne 
Rhône Alpes 1

1 Représentée par le Préfet de région
2 Représenté par le Département du territoire (DT – OCEV – SERMA)

Ministère de la transition 
écologique

Dép. féd. de l'environnement,

des transports, de l'énergie

et de la communication

Entreprises et consultants dans domaines de l’environnement
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• Preparatory work on deliverable has started in 2020.

• Document will be the basis for

• Planning of the environmental evaluation project plan

• Work on the project schedule

• Environtmental evaluation resource and cost estimates

• Basis for review of the concept with the environmental 

authorities in both host states

• Serves the establishment of an informal concertation 

process with the host state environmental authorities 

for the first phases of the evaluation

• Project scoping

• Project owner and responsibility mapping

• Stakeholder mapping

• Initial state analysis and recording

Work on Environmental Evaluation Concept
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• T3.1: WP coordination (CERN)

• T3.2: Placement optimisation (CERN)
• Involves several beneficiaries such as Cerema, CETU, MUL, LD to arrive at an integrated approach

• Involves notified bodies of the region Auvergne-Rhône Alpes (DDT74/01), France

• Involves Etat de Genève (DT sector representatives, OCAN, GESDEC, SERMA), Switzerland

• T3.3: Transnational environmental evaluation framework (CERN)
• Concept development driven by Cerema (France) and Latitude Durable (Switzerland)

• Integrates input from other beneficiaries, e.g. CETU on the management of excavated materials

• Notified body in France is the regional government (Prefecture Auvergne-Rhône-Alpes) who assures the establishment 

of relevant working links in the host state.

• Analyse with the “Commissariat général au développement durable” (CGDD) requirements for an informal study phase 

before engaging the formal process as foreseen by law for large projects.

• Notified body in Switzerland “Service Enrionnement, Riskques Majeurs et Accidents” at cantonal level delegated by the 

federal office for environment for planning an informal study before engaging a formal process

• T3.4: Management of excavated materials (MUL)
• Working group moderated by CERN

• Co-operation with notified bodies in France (CETU, Cerema) and Switzerland (GESDEC)

• Carry out an international challenge-based competition to identify molasse re-use innovations

(innovation = a new product or service for the market)

• Forges strategic partnership with notified bodies and projects with similar characteristics (e.g. Koralmtunnel, TELT)

Tasks
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Deliverables and Milestones

M/D Status Month Date

MS2

(3.1)
Mining the Future® challenge call open Not started 5 March 2021

D3.1
Transnational environmental evaluation

requirements and framework
In progress 16 March 2022

D3.2 Mining the Future innovation challenge results Not started 24 October 2022

D3.3 Particle collider layout and placement assessment In progress 34 Sept. 2023

D3.4 Preliminary excavation materials management plan In progress 45 Aug. 2024
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To comply with EU and French law for the
environmental evaluation process, the placement work
follows an iterative process, applying the approach
“reduce-avoid-compensate”.

1) Establish a harmonised catalogue of territorial
conditions for France and Switzerland considering
national and regional conditions (urbanism, nature,
geological and hydrological situation, natural and
technical risks, etc.)

2) Apply the “reduce” approach to determine a set of
potentially feasible baselines for further
optimisation (immediate next step).

- Includes work with national „notified bodies“ at a high
level down to local urbanistic planning

- Includes review of FCC technical matters such as
collider beam optics constraints, civil engineering
constraints, technical infrastructure constraints

Work in practice

So far, 45 scenarios out of hundreds were individually 

looked at and retained for further optimisation at micro-level.
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Tool development for more efficient exploration
New Web App produced by CERN (V. Mertens) in 2020.

• Permits to vary machine and geographical parameters and display the resulting access point positions in real time.

• Various base map types and various additional layers can be selected.

• Allowed to massively speed up exploration of allowed parameter space and find first match with territorial constraints

(compared to available tools)

Following that first step, results are output for further processing (transfer to ArcGIS, detailed site description/analysis, micro-optimisation).

Select base layers and overlays

Constraints 

maps

For chosen parameters, 

check point positions       

in real time

Vary machine 

and geographical 

parameters

„Assisted pre-search“ (additional 

module varies machine parameters 

automatically within chosen limits

and outputs candidate scenarios

with enough hits in target zones

for manual optimisation).V. Mertens
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Site visit descriptions (Cerema SCOUT)

GIS system for information integration Site description sheets for all potential plots Multi-criteria analysis for all sites and the entire scenario

File system (EOS, CERNBox) for all data gathered Overall scenario description (TWiki, english + french)

Preparatory work on documentation framework

A.L. Verdier

H. Candolfi (OCAN)Cerema

J. Gutleber

A.L. Verdier

J. Gutleber

A.L. Verdier

J. Gutleber
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• Established collaboration agreements in 
the frame of FCC with:

• ETH Zürich

• Montanistic University of Leoben

• University of Geneva

Impressions from molasse material sampling
• Established contract with french company 

SETEC to create a map of potential materials
re-use clients in the region.

• Provides input to Mining the Future competition

Gathering of history bore samples from different 

areas in the region (M. Haas, CERN and MUL)

Impression from the XRD sample preparation for the analysis (M. Haas, CERN and MUL)
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Thank you for questions and comments.


