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Background

Biocover  
Use of biochar in mineral waste 
cover materials (2017-2020)

Time & Scale

Biocover 2 
New regional operating models 
and biocoverage solutions 
promoting the circular 
economy in the aftercare of 
mines (2021-2023)

Biocover 3  
Biocover solutions to 
promote ecosystem 
recovery in post-mining 
(2024-2026)

Biocover Kainuu 
(2024-2026)



Science-based evidences

of biocovers for mine closure

in northern climate conditions



Vegetation studies in Rautuvaara tailing
(2018-2025)

https://doi.org/10.1007/s12665-020-09154-5

https://doi.org/10.1007/s11356-021-14865-8          

       

Effect of different biocover solutios 
on plant growth

Biochar
including
growth
media:

20-200% 
higher plant

growth

https://doi.org/10.1007/s12665-020-09154-5
https://doi.org/10.1007/s11356-021-14865-8


Effect of cover media and vegetation 
on water quantity and quality

Biochar
enhances

plant growth
and reduces

water
leaching

Leachate water studies in Rautuvaara: field work and modelling



Enhancing circular 
bioeconomy solutions

Use of local side-streams and 
creation of new value chains



• Practical pilot in Kevitsa 
mine 2022

• 0.1 hectar biocover solution 
established

• Based on regional side 
streams and local companies

• LCA and LCC to analyze 
costs and benefits

The role of regional circular bioeconomy



Biochar production and value chain
COM-BC-TILL scenario 

Photos: Karri Uotila / Luke

1. Raw material: waste wood 2. Pre-shredding 3. Storage 4. Loading the pyrolysis retort

5. Biochar pyrolysis

7. Post-shredding 

8. Transportation to composting site

6. Biochar after pyrolysis

9. Applying growing media on waste rock site



LCA and LCC for biocover solutions

Moderation of price difference:
• Biochar price (productivity, technology)
• Labor cots (automation)
• Emission price (increase?)

€
Peat+
Till

Biochar
Compost
Till

Peat+Till

High 
emissions

Biochar-based 
biocover
= Carbon 
negative

https://www.sciencedirect.com/science/article/pii/S2772801325000417

https://www.sciencedirect.com/science/article/pii/S2772801325000417


Development of geomorphological 
solutions 

via new models and utilization 

of local natural plant species



Ecosystem Restoration 
in Mine Closures

Aims

• Plant species adaption to 
northern conditions

• Establishment methods: 
seedlings, seeds, meadow 
clippings, and mor

BEFORE (8/2024)

AFTER (8/2025)



Ecosystem Restoration 
in Mine Closures

Results so far

• The biocover solution improve 
plant germination, growth, 
and spread

• Successful restoration and 
increased biodiversity with 
geomorphology, micro-
topography and dynamic 
vegetation planning



Co-operators & funders

Lapland (EAKR), Kainuu (JTF)

Mining companies

Boliden Kevitsa Mining Ltd, Hannukainen Mining Ltd, Rupert Finland Ltd, Mawson Ltd, AA 
Sakatti Mining Ltd, Angnico Eagle Ltd, Terrafame Ltd, Elementis Minerals Ltd

Other companies and organizations

GRK Ltd, Neve Ltd, Sodankylä municipality, Kittilä municipality, Sodankylä municipality, 
Levin Vesihuolto Ltd, Inergia Ltd, Rissasen Taimisto Ltd, Taaleri Ltd, Kajaani municipality, 
Sotkamo municipality



    Luke´s expertise relevant for mining industry

• Science-based development of biocover solutions for mine closure in 
northern climate conditions

• Enhancing regional circular bioeconomy together with local companies 
• Utilization of side-streams
• Value chain evaluation

• Development of geomorphological solutions 
• New models 
• Utilization of local natural plant species and dynamic vegetation 

planning



marleena.hagner@luke.fi
pasi.laajala@luke.fi
raija.pietia@gtk.fi
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