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Background

Time & Scale

Biocover Biocover 2 Biocover 3

Use of biochar in mineral waste New regional operating models Biocover solutions to

cover materials (2017-2020) and biocoverage solutions promote ecosystem
promoting the circular recovery in post-mining
economy in the aftercare of (2024-2026)

mines (2021-2023) Biocover Kainuu

(2024-2026)
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Effect of different biocover solutios
on plant growth

Vegetation studies in Rautuvaara tailing
(2018-2025)

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

Ervironmentl Exrth Scences (1010) 79411
Pacpcdotaory 10,1037/ 2665-220-09154-5.

ORIGINAL ARTICLE

in a greenhouse

£

Addition of recyclable biochar, compost and fibre clay to the growth
medium layer for the cover system of mine tail

lings: a bioassay

©The dutherts 1020

Abstract

I Landscape

sisks of tailings fields. However, informativn

recyclable

the use of various reeyclable by-produsts in Improvi

for the cover

effiects on vegelation restoration and reforestation suscess is scant especially in the boseal climate. This study examines
etation suceess on reclaimed mine tailings. The physical and
chemical properties of twe wood biochar types. fibee clay, compost, ailings s

. forest 1l soil as well as their effects

diff i H, vater i
media. were found. Fresh il sh d electrical conductivity which together
with fine soil P the poocest or ol Fibre clay i ial and

also showed poor plant growth. Root and shoot growth was greatest in pure compost. All media without compost additive
poor growth which indicates the s trogen. The sesults suggest that forest tll soil and biochar are

the most suitable

on boreal ailings covers.
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ape ks of
tailings fields. As talings fields store large smounis of min-
ing waste, they can pose thieats o the environment such a5
uncontrolled spills of tailings or the release of hazadous
substances. In Europe, such devasiating effects on humans

such as the aluminium sludge spill in Kolontas. Huagary. in
010 (Thon Tal

Company in Finland in 2012 (Kotilainen 2015; Leppanen
etal 2017)
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materials 1o prevent sulphide oxidation and minimize ut-
flow of
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Amending mine tailing cover with compost and biochar: effects

on al
in the Finnish subarctic
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Abstract

pot
Recyeied waste materials such as biochar (BC) and composted sewage sludge (CSS) have been suggesied t improve soil
i and sed . We c
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containing Fe

Inaddition, the

od

potential of BE o reduce bioaccumulation of metals in plants was studied. We found that (1) organic amendment ke CSS

‘maskedly enbanced the plant growth and is therefore needed for vegetwion sstublishment in iling sites that soatained only
ver, nd (2) BC
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In order fo minimize the release of the hamnful e Thens from
mine wastes into the immediate envirnment, closed mine
talings are usually covered with low permcability materials
(Kauppila etal. 2013). According to intemational guidefines
mine sites must be landscaped not only after closing (i
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transpiration, and reduces oxygen fow to mine waste layers,
ceducing the oxidation and leaching of sulfide minerals ino
ottermoser 200T). As
these processes, the rapid establishment of vegetation after
covering is importznt. Vegetation also increases soil
conent, which furkher favoes natural on succession.
The propertes of talings depend on the mineralogy nd
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Effect of cover media and vegetation
on water quantity and quality

Leachate water studies in Rautuvaara: field work and modelling
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The role of regional circular bioeconomy

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

BIOCOVER/
Kevitsa




Biochar production and value chain
COM-BC-TILL scenario
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7. Post-shredding
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https://www.sciencedirect.com/science/article/pii/S2772801325000417
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Cleaner and Circular Bioeconomy C_

ELSEVIER P

| |
Mobile-manufactured biochar in mine closure, costly yet carbon-negative -
A tech ic and life eyele of growing media value chains
a Vikki “®, Uusitalo“®, Kimmo Rasa ‘@, llkka Leinonen ",

Moderation of price difference:

« Biochar price (productivity, technology)
« Labor cots (automation)

« Emission price (increase?)

Emission price frse 100 5 p Till
. ' ' o eat+Ti
Peat price Peat+ s o 80 W Till aquisition
Till price _ea e € 74.7
Fuel price Till i 60 Hiah Pyrolysis process
Labour cost I [6]
Interest | _ 40 €missions ® Transportation
RetorEt p»ro‘ductwilty: Biochar : ME 151
mission price -
Labm?r cost ComPOSt 1 ] 20 - ® Mixing and application
Wood price Till i % 0 - .
By-products value* sz x ) W Field use
Fuel price o 20 Biochar-based
Till price s b 20 biocover Carbon storage
Compost price i i =C
: = roon -
Retort lifetime* e & o a _bo m Peat digging
Interest 1 = negative
80 =S B Peat decomposition
0 5 10 15 20 25 30 35 40 ) PEAT-TILL
BC-COM-TILL

Cost, € m3
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Ecosystem Restoration
in Mine Closures

Aims

* Plant species adaption to
northern conditions

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

BEFORE (8/2024)




Ecosystem Restoration
in Mine Closures

Results so far

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

e 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, Sodankyla municipality, Kittila municipality, Sodankyla municipality,
Levin Vesihuolto Ltd, Inergia Ltd, Rissasen Taimisto Ltd, Taaleri Ltd, Kajaani municipality,
Sotkamo municipality
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Luke s expertise relevant for mining industry

Science-based development of biocover solutions for mine closure in Bide

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
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