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A platform for developing quality-managed processes for 

constructing soil from geological excavation materials
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MOTIVATION
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Volumes of excavation materials

1 ILF 2024, 
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To the best of our knowledge, there is no 

established industrial-scale process

for the reuse of molasse.
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"Molasse Rouge" lithotypes along 
tunnel alignment2

2 Haas & Moscariello 2022 

NOTE: Excavation material
quantities in-situ1.

Molasse general composition:
Mainly marls, sandstone, silt, gompholite
Å 36 - 48 % clay (< 2 ɛm)
Å 10 - 15 % limestone (2 ɛm - 63 ɛm)
Å 10 - 15 % sand (63 ɛm - 4 mm)
Å 15 - 20 % sandstone particles (> 4 mm)

Type of material Quantity (in-situ)
Limestone 141 200 m³
Quaternary deposits 179 800 m³
Molasse 5 971 900 m³
Total 6 292 900 m³
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Innovation action launched 
and carried by FCC
Å International competition Mining the Future launched in 

2022 with the support of the EU Horizon 2020 grant 

agreement 951754

OpenSkyLab

Scenarios > 

100 000 m³

Å 4 finalists, selected by an international panel of experts, 

targeted at :

Å reuse for construction components (bricks, 

concrete)

Å separation of materials in view of increasing the 

re-use potential

Å reuse via soil engineering for agriculture, 

renaturation and forestry

Å Purpose: to find innovative solutions for the excavated 

materials (molasse) reuse: « From waste to opportunity »

Presentation by L. Ulrici : Strategy for the management of excavated materials
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Integrated approach for materials management

Reuse as constructed soil, substrate or 

amendment

Why the focus on constructed soils?

Å Promising use cases for agriculture and forestry

Å High reuse potential ~ up to 2 M m³

Å Proximity to reuse sites 

Å Multiples environmental benefits : limitation of 

landfill use, CO2storage, biomass productioné
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OPENSKYLAB
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A collaboration between academia and industry

Site at Cessy provided by CERN

(1 ha, France, 2024-2028)

ÅQuality-managed approach to the development

of soil construction and monitoring of pedogenic

processes during first 4 years Ą predict future

outcomes

ÅDocumentation of a process for soil

construction from molasse for different use

cases and plant species

ÅOptimisation of mixing techniques and

inoculation techniques

ÅPedological study showed heteregeneous

anthropogenic soil with 40% of coarse

elements, topsoil moderated fertility, poor

drainage capacity Ą Ideal site for the

experiment
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Selected materials for substrate composition

8

Molasse

2 different types of molasse,

providing a representative

sample of the regionôsgeology

Compost 

Improve physical,

chemical, biological

properties

Clay

Mineral amendment and test of

a novel mixing technique

developed at BRGM to form

stable soil granulates

Substrate 

mixes

Biopile 

Improve biological

activity by using

depolluted materials
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Pre-treatment and treatment processes 

ETS Nabaffa, November 2024

STEP 1: mix of two molasse types and fraction separation below 20 mm STEP 2: mix with a loader

BRGM, 2023

2

2 Crusher : crushing fractions between 0 and 80 mm

1

1 Scalper : separation at 50 mm

3

3 Screening machine : separation at 20 mm
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Site layout 

Site facilites

Å Material storage

Å Toilet and rest area

Å Local data acquisition system

Technical network

Å Drainage system

Å Services (electricity, fiber, water)

Trial plots

Å Demonstration plot (n=1)

Å Replicated plots (n=3-5)

Å Hedgerow
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Field construction 
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