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Biopeitto 3 (Biocover 3)
Ecosystem recovery promoting biocovers for mining sites

• Co-funded project 1.1.2024–31.12.2026 (GTK, LUKE, EU + some 
mining companies) https://www.luke.fi/en/projects/biopeitto3

• Objectives:
– Optimization of the cover structure
– Cover structure modelling
– The impact of biochar on the water economy of the cover
– Support for the natural succession
– Microbes and geochemistry in mining environments
– Ecosystem restoration on a mining waste site
– Geomorphological design of the cover structure
– Synthesis and clarification of the regulatory approval process
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Geochemical soil baseline study in mining area
surroundings and in mineral potential areas in Finland

• In 2016–2023, mineral potential areas and mining 
surroundings were included to geochemical background 
mapping carried out by GTK
– 22 mineral deposits and mining surroundings

• Soil sampling focusing on glacial till, at minimum 60 soil 
samples per site of varying size

– Anthropogenic influenced sites were avoided
– 775 topsoil samples, 768 subsoil samples
– Topsoil 0–25 cm, subsurface sediment (subsoil) 50–100 cm

• The near-total element concentrations (~43 elements)
– Drying < 40oC, sieving < 2 mm
– Aqua regia extraction (AR), ICP-AES, ICP-MS
– Pt, Pd, Au (GFAAS), Hg analyser
– pH, LOI (loss on ignition), soil carbon (C%)

• Since 2017, samples for soil microbe analyses were 
taken from each sampling point at the 10–15 cm depth 
(usually B-horizon)
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The Finnish national trigger values for                  
arsenic and harmful metals in soil

(Goverment Decree on the Assessment of Soil Contamination and 
Remediation Needs 214/2007)

Upper guideline 
value

Lower guideline 
value

Threshold valueElement

mg/kgmg/kgmg/kg
50102Antimony (Sb)
100505Arsenic (As)
520,5Mercury (Hg)
20101Cadmium (Cd)
25010020Cobalt (Co)
300200100Chromium (Cr)
200150100Copper (Cu)
75020060Lead (Pb)
15010050Nickel (Ni)
400250200Zinc (Zn)
250150100Vanadium (V)
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- The upper limit of regional geochemical baseline calculated for each study area



Results
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Metallic mineral deposits or mines (Au)

Metallic mineral deposits or mines (Au)

Elements which 
regional baseline 
(SSTP) is above 
threshold value

Elements above threshold 
value, lower guideline 

value or upper guideline 
value

Elements and compounds 
in mineral deposit or mine

Study area

As, Co, Cu, Ni, VAs, Co, Cu, Ni, V, PbAuKuotko (Kittilä)

As, Co, Cr, Ni, VAs, Co, Cr, Cu, Ni, VAuPahtavaara (Sodankylä)

AsSb, As, Co, Cr, Cu, Ni, VAuIkkari (Sodankylä)

-AsAuLaivakangas (Raahe)
AsAs, Cu, NiAuRämepuro (Ilomantsi)

AsAsAuPampalo (Ilomantsi)
AsAs, CoAuOrivesi
AsAs, CoAuJokisivu (Huittinen)
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Kuotko mineral potential area, Kittilä
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Trigger values 
(Government decree VNa 214/2007)

Kuotko, Kittilä

Upper 
guideline 

value

Lower 
guideline 

value

Threshold 
value

Regional 
Baseline

SSTP

Topsoil and subsoil

n = 63

MaximumMedian

mg/kgmg/kgmg/kgmg/kgmg/kgmg/kg
1005058840219,6Arsenic (As)
250100204553,218,6Cobalt (Co)

30020010010512942,5Copper (Co)
150100505875,930,1Nickel (Ni)

250150100200222103Vanadium (V)



Pahtavaara mining area surroundings, Sodankylä
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Trigger values 
(Government decree VNa 214/2007)

Pahtavaara, Sodankylä

Upper 
guideline 

value

Lower 
guideline 

value

Threshold 
value

Regional 
Baseline

SSTP

Topsoil and subsoil

n = 63

MaximumMedian

mg/kgmg/kgmg/kgmg/kgmg/kgmg/kg
1005051010,24,2Arsenic (As)
250100202944,910,7Cobalt (Co)

30020010030074479,9Chromium (Cr)
1501005015042840,4Nickel (Ni)

25015010010811467,5Vanadium (V)



Sulfide mineral deposits or mines

Sulfide mineral deposits or mines

Elements which regional 
baseline (SSTP) is above 

threshold value

Elements above
threshold value, lower

guideline value or
upper guideline value

Elements and 
compounds in mineral 

deposit or mine

Study area

Co, Cr, NiAs, Co, Cr, NiNi, Cu, PGEKevitsa (Sodankylä)
Cr, NiAs, Cr, NiNi, Pt, CuSakatti (Sodankylä)

--Fe, CuHannukainen (Kolari)
--PGE-minerals, Pd, Pt, NiSuhanko (Ranua)

-AsAg, Pb, Zn, AuTaivalhopea (Sotkamo)

--Co, Cu, Ni, ZnKylylahti (Polvijärvi)
NiAs, Cr, NiNi, As, TalkMieslahti, Paltamo (Kajaani)

-VCo, Au, CuHangaslampi, Juomasuo (Kuusamo)

--Co, Au, CuMaaninkavaara (Kuusamo)

Co, Cr, Ni, VAs, Co, Cr, Ni, VNi, PGEPeura-aho, Hietaharju 
(Suomussalmi)
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Oxide ore deposits or mines and Sokli

13.1.2026Geological Survey of Finland / Tarja Hatakka 11

Oxide ore deposits or mines

Elements which regional 
baseline (SSTP) is above 

threshold value

Elements above threshold value, 
lower guideline value or upper

guideline value

Elements and 
compounds in mineral 

deposit or mine

Study area

-As, Co, CrCr2O3Kemi

-Co, Cr, Cu, NiV, Fe, TiMustavaara
(Taivalkoski)

Sokli mineral deposit

Elements which regional 
baseline (SSTP) is above 

threshold value

Elements above threshold value, 
lower guideline value or upper

guideline value

Elements and 
compounds in mineral 

deposit or mine

Study area

Co, NiAs, Co, Cr, Ni, ZnPO4, Fe, (REE)Sokli (Savukoski)



Conclusions
• In many investigated areas, the geogenic concentrations of 

potentially harmful elements (PHEs) in soil parent material 
exceeded the Finnish threshold values
– In the eight study areas around the metallic mineral deposits or 

mines (Au), the threshold value of at least one PHE was exceeded 
– From ten sulphide mineral deposits or mining surroundings in 

seven areas, at least one PHE in soil parent material exceeded the 
Finnish threshold values 

– In the soil parent material of the two studied oxide ore mining 
surroundings, three or four PHEs exceeded the threshold values

– In the mineral potential area of phosphate, iron and REE, five PHEs 
exceeded the threshold values in the soil parent material 

• In nine mineral potential areas or mining site surroundings, 
the calculated geochemical baselines of soil parent material 
were below the Finnish threshold values 

• In eight areas, the geochemical baseline was exceeded by 
arsenic or nickel, in five areas by cobalt, in four areas by 
chromium and in one area by vanadium
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Reporting
• Reports of each study area

– 21 reports
– In Finnish
– Publicly available in GTK Hakku-

service https://hakku.gtk.fi/en

• Map service: Geochemical baselines
– https://gtkdata.gtk.fi/TapirEN/index

.html
– Short summary of soil 

geochemical baseline survey from 
each study area

– In Finnish and in English
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Next steps

• More comprehensive interpretation and 
statistical analyses of results

• Acid generation potential
– Pro gradu work containing selected samples

will be finished this year
– Environmental risk assessment
– Overall potential of metal leaching

• Soil microbes
– Biopeitto 3 (Biocover 3): selected soil

microbe samples have been sequenced and 
the interpretation of the results is going on
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Thank you!

13.1.2026

tarja.hatakka@gtk.fi


