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1 INTRODUCTION 

Finland has had an industrial and mining ecosystem for centuries.  There are many historical legacy sites of 
interest that may still contain valuable metals.  Many of these historical sites were decommissioned before 
some technologies were developed that required metals like cobalt, lithium, or rare earth elements.  There 
could well be these elements in the waste dumps at economically viable concentrations. 

There are also a number of sites that may be having a negative impact of the environment (Acid Mine 
Drainage in particular).   

This report collates a list of old mine sites and decommissioned industrial sites, some of which date back to 
the year 1530. 

This work was part of the BATCircle 2.0 project, which is joint industry-academia project that develops a 
Finland-based Circular Ecosystem of battery metals.   This report was prepared as a deliverable (D1.4.1) in 
Work Package WP1.4 Enhanced battery metals extraction from industrial side streams. 

 

  

 

2 ACID MINE DRAINAGE  

An environmental impact of doing any industrial action is how that environment interacts with the legacy 
waste dumps, stockpiles and facilities left behind after the operation has been decommissioned.  Acid mine 
drainage (AMD) is one of those impacts that need to be understood, then managed.  The effective 
management of these historical industrial sites can involve actions to reduce AMD, some of which could 
result in the recovery of useful metals.  Two examples of AMD in Finland could be the historical mine sites 
Orijärvi and Aijala. 

Abandoned mine drainage is water that is polluted from contact with mining activity, and normally 
associated with coal mining (United States Environmental Protection Agency). It is a common form of water 
pollution in areas where mining took place in the past. There are several issues with abandoned mines that 
impact water quality: 

• acid mine drainage (the most prevalent) 

• alkaline mine drainage (this typically occurs when calcite or dolomite is present) 

• metal mine drainage (high levels of lead or other metals drain from these abandoned mines) 

Acid mine drainage is the formation and movement of highly acidic water rich in heavy metals. This acidic 
water forms through the chemical reaction of surface water (rainwater, snowmelt, pond water) and shallow 
subsurface water with rocks that contain sulfur-bearing minerals, resulting in sulfuric acid. Heavy metals can 
be leached from rocks that come in contact with the acid, a process that may be substantially enhanced by 

2.0
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bacterial action. The resulting fluids may be highly toxic and, when mixed with groundwater, surface water 
and soil, may have harmful effects on humans, animals, and plants. 

AMD has been used as a metric to classify the environmental impact and legacy footprint of industrial sites 
national governments.  It has been useful in classifying the waste plumes of extractive industries like mining, 
and quarries.   AMD has also been a tool to assess industrial sites like foundries, smelters and factories.  
Conventionally these industries are considered separately.  According to the Finnish government (Ministry 
of the Environment Finland 2013), extractive waste can be classified as inert (extractive waste includes waste 
rock, soil, topsoil, and tailings), among other criteria, if (Rytkönen 2022):  

• Sulfide sulfur is equal to or less than 0.1 %  

• Sulfide sulfur equal to or less than 1%, when neutralization potential ratio (NP/AP) is greater than 3 

• As an addition the aqua regia (AR) extraction rates of semimetals and metals should not exceed the 
threshold values. AR test ISO 11466 (Luodes et al. 2011) 

• AR-test is the most used extraction analysis used in Finland which especially dissolve elements bound 
to sulfide phases (Karlsson et al., 2021)  

• Sulfidic sulfur can be determined with EN 14582 / ISO 15178 (Luodes et al. 2011) 

• NP/AP with EN 15875 (Luodes et al. 2011) 

• If classified as non-inert, the waste usage and deposition require further investigation (Luodes et al. 
2011) 

It becomes clear that the most problematic are the sulfide minerals.  Table 1 (parts 1 and 2) show the 
threshold and guideline values for the concentrations of some common harmful substances in soil as total 
concentration per dry matter (Ministry of the Environment Finland 2007).  The guideline values have been 
defined on the basis of either ecological risks (e) or health risks (t). If the risk of groundwater contamination 
is higher than normal in concentrations below the lower guideline value, the substances are marked with 
the letter (p). 

Traditionally, AMD legacy footprint studies would consider just mining operations in isolation, or industrial 
site operations in isolation.  The reality is the same area of land could interact with many different industrial 
sites, mines, quarries, factories, and farms, through the movement of water in the water table and regional 
freshwater catchment movement.  Thus, it is recommended that all possible contaminants are examined 
and considered.  Table 1 shows all contaminates of interest, with naturally occurring concentrations normally 
associated with mining and quarrying, shown in blue. 

Presence of these elements in higher concentrations shown in Table 1 are considered to be a target for 
removal and/or long-term management.    
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Table 1.1. Threshold and guideline values for the concentrations of harmful substances in soil  
(Ministry of the Environment Finland 2007) 

 

 

 

  

Substance (symbol) Natural concentration1 Threshold value Lower 
guideline value

Higher guideline 
value

(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Metals and semimetals2

Antimony (Sb) (p) 0,02 (0,01-0,2) 2 10 (t) 50 (e)
Arsenic (As) (p) 1 (0,1-25) 5 50 (e) 100 (e)
Mercury (Hg) 0,005 (< 0,005-0,05) 0,5 2 (e) 5 (e)
Cadmium (Cd) 0,03 (0,01-0,15) 1 10 (e) 20 (e)
Cobalt (Co) (p) 8 (1-30) 20 100 (e) 250 (e)
Chrome (Cr) 31 (6-170) 100 200 (e) 300 (e)
Copper (Cu) 22 (5-110) 100 150 (e) 200 (e)
Lead (Pb) 5 (0,1-5) 60 200 (t) 750 (e ) 
Nickel (Ni) 17 (3-100) 50 100 (e) 150 (e)
Zinc (Zn) 31 (8-110) 200 250 (e) 400 (e)
Vanadium (V) 38 (10-115) 100 150 (e) 250 (e)

Other inorganic
Cyanide (CN) 1 10 50

Aromatic hydrocarbons
Benzene (p) 0,02 0.2 (t) 1 (t)
Toluene (p) 5 (t) 25 (t)
Ethylbenzene (p) 10 (t) 50 (t)
Xylenes3 (p) 10 (t) 50 (t)
TEX4 1

Polycyclic aromatic hydrocarbons
Anthracene 1 5 (e) 15 (e)
Benzo(a)anthracene 1 5 (e) 15 (e)
Benzo(a)pyrene 0,2 2 (t) 15 (e)
Benzo(k)fluoranthene 1 5 (e) 15 (e)
Phenanthrene 1 5 (e) 15 (e)
Fluoranthene 1 5 (e) 15 (e)
Naphthalene 1 5 (e) 15 (e)
PAH5 15 30 (e) 100 (e)

Polychlorinated biphenyls (PCB) and polychlorinated dibenzo-p-dioxins and furans (PCDD/F)
PCB6 0,1 0.5 (t) 5 (e)
PCDD-PCDF-PCB7 0,00001 0.0001 (t) 0.0015 (e)
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Table 1.2. Threshold and guideline values for the concentrations of harmful substances in soil  
(Ministry of the Environment Finland 2007) 

 

 

 

 

 

 

 

Substance (symbol) Natural 
concentration1

Threshold   
value

Lower guideline 
value

Higher guideline 
value

(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Chlorinated aliphatic hydrocarbons
Dichloromethane (p) 0,01 1 (t) 5 (t,e)
Vinyl chloride (p) 0,01 0.01 (t) 0.01 (t)
Dichloroethenes3 (p) 0,01 0.05 (t) 0.2 (t)
Trichloroethene (p) 0,01 1 (t,e) 5 (e)
Tetrachloroethene (p) 0,01 0.5 (t) 2 (t)

Chlorobenzenes
Trichlorobenzenes3 0,1 5 (t) 20 (e)
Tetrachlorobenzenes3 0,1 1 (t) 5 (e)
Pentachlorobenzene 0,1 1 (t) 5 (e)
Hexachlorobenzene 0,01 0.05 (t) 2 (e)

Chlorophenols
Monochlorophenols3 (p) 0,5 5 (e,t) 10 (e)
Dichlorophenols3 (p) 0,5 5 (t) 40 (e)
Trichlorophenols3 (p) 0,5 10 (e,t) 40 (e)
Tetrachlorophenols4 (p) 0,5 10 (e,t) 40 (e)
Pentachlorophenol (p) 0,5 10 (e,t) 20 (e)

Pesticides and biocides
Atrazine (p) 0,05 1 (e) 2 (e)
DDT-DDD-DDE8 0,1 1 (e) 2 (e)
Dieldrin 0,05 1 (e) 2 (e)
Endosulphan9 (p) 0,1 1 (e) 2 (e)
Heptachlorine 0,01 0.2 (t) 1 (e)
Lindane (p) 0,01 0.2 (t) 2 (e)
TBT-TPT10 0,1 1 (e) 2 (e)

Petroleum hydrocarbon fractions and oxygenates
MTBE-TAME11 0,1 5 (t) 50 (t)
Petrol fractions (C5-C1012) 100 500
Middle distillates (>C10 - C2112) 300 1000
Heavy petroleum fractions (>C21-C4012) 600 2000
Petroleum fractions (>C10 - C4012) 300
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Notes for Table 1: 

1. The median and range of the natural concentration of fines in moraine when defined by extraction 
with aqua regia, except pyrolytically defined mercury. It must be taken into account in site-specific 
analyses that especially in clay soils the natural concentrations may be clearly higher than those 
measured from moraine. 

2. The guideline values for metals and semimetals defined on ecological grounds are derived by adding 
the average natural concentration of the mineral soil to the calculated concentration describing the 
acceptable ecological risk of the substance.  Correspondingly, the natural concentration of the soil in 
the area can be taken into account in site-specific analyses if it has been analyzed with a reliable 
method. 

3. Total concentration including the structural isomers of the substance. 

4. Total concentration including the following compounds: toluene, ethylbenzene and xylene. 

5. Total concentration of PAH compounds including the following compounds: anthracene, 
acenaphthene, acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, phenanthrene, fluoranthene, 
fluorene, indeno(1,2,3-c,d)pyrene, chrysene, naphthalene and pyrene. 

6. Total concentration including PCB congeners 28, 52, 101, 118, 138, 153, 180. 

7. Total concentration stated as WHO toxicity equivalent including PCDD/F compounds and dioxin-like 
PCB compounds. 

8. Total concentration including the following compounds: dichlorodiphenyltrichloroethane (DDT), 
dichlorodiphenyldichloroethane (DDD) and dichlorodiphenyldichloroethylene (DDE). 

9. Total concentration including the following compounds: alpha-endosulphane and beta-
endosulphane. 

10. Total concentration including the following compounds: tributyl tin (TBT) and triphenyl tin (TPT). 

11. Total concentration including the following compounds: methyl tert-butyl ether (MTBE) and tert-
amyl methyl ether (TAME). 

12. Series of n paraffins in gas-chromatographic analysis. 
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3 HISTORICAL MINING TAILINGS DAMS AND WASTE DUMPS 

Finland has had an industrial and mining ecosystem for centuries.  There are many historical legacy sites of 
interest that may still contain valuable metals.  Appendix A contains a list of metal mines that operated in 
Finland between the year 1530 and 2001 (Puustinen 2013).  Appendix B contains a list of industrial mineral 
mines operating in the same time period and Appendix C contains a list of carbonate rock mines (Puustinen 
2013). 

In 2011–2013, Finland surveyed the implementation of the EU Extractive Waste Directive (2006/21 / EC) 
(Tornivaara 2022).  This “Mine waste directive” stated that every EU country has to list mine waste facilities 
that might cause serious negative environmental impacts or threat to human health.  The project was the 
Closed and abandoned serious pollution or the environment potentially hazardous extractive waste sites 
(the so-called KAJAK I project).   
 
One of the conclusions of the report was that for a serious environmental impact to happen, there had to 
be a mine waste dump (containing sulfide minerals or asbestos) of more than 10 000 tonnes in quantity 
(Tornivaara 2022).  The first project identified 37 historical mine sites that could require further study and 
possible rehabilitation (Shown in Figure 1, Table 2 and 3). This project was extended in a follow-up project 
(KAJAK II) in which the objectives were to identify or evaluate (Räisänen et al. 2013): 
 

• the current state of the extractive waste sites and the initial need for rehabilitation, 
• the environmental impact of waste facilities and their run-off, 
• any hazardous waste contained in the extractive waste facilities; and 
• the effectiveness of the rehabilitation measures taken. 

The KAJAK II report (Räisänen et al. 2013) described the impact of each mining site on land use and presented 
recommendations for further actions. Based on this survey, the mining areas were classified into 5 groups in 
accordance with environmental load and impacts (using data until 1/5/2012).   Tables 2 and 3 are presented 
into these 5 groups: 
 

1. Mining areas that produce acidic mine drainage  
2. Mining areas that produce neutral/almost neutral metal-bearing water 
3. Mining areas on which very little researched data exists with regard to environmental load 
4a.  Locations where a mining concession is active or where licensed remediation is under way 
4b.  Mining areas where the environmental load is low based on the available data.  
5. Sites in the EU extractive waste addressed in the project and which are recommended to be removed 

from the list 
 
The KAJAK II report (Räisänen et al. 2013) also addresses the problems related to the remediation of old 
and/or bankrupted and insolvent mining sites and proposes the clarification of the responsibilities for 
determining the current status of these sites, and remediation and monitoring them (Table 4 parts 1 and 2).   
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Figure 1. Extractive waste areas of closed and abandoned mines by type of waste in Finland. The numbering corresponds to the 
extractive waste sites numbering used in Tables 2, 3 and 4 (Source: Räisänen et al. 2013). 
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Table 2. EU list of closed and abandoned metal ore and asbestos mines. The table shows the mining area 
regional ELY center responsible for mining control, location (according to 2011), years of operation of the mine, ore metals 

and mining site map coordinates (REE = rare earths: yttrium, scandium and various lanthanides) (Source: Räisänen et al. 2013) 
 

 

Mine Site* ELY Center Municipality (2017) Years of Operation Ore metals (deposit type) X (Northing) Y (Easting)

Group 1: Mining areas producing acid run-off water

1. Aijala Varsinais-Suomi Salo 1948-1961 Cu, Zn (Sulfides) 6681288 3298496
3. Haveri Pirkanmaa Ylöjärvi 1942-1962 Au, Cu (Sulfides) 6850437 3301730
4. Hällinmäki Etelä-Savo Pieksämäki 1966-1984 Cu, Zn (Sulfides) 6883600 3529050
5. Hälvälä Etelä-Savo Kerimäki 1988-1992 Ni, Cu (Sulfides) 6879406 3602494
7. Kangasjärvi Pohjois-Savo Keitele (1984)1986 Zn, Cu (Sulfides) 7031950 3455780
20. Orijärvi Varsinais-Suomi Salo 1758-1882, 1929-1955 Cu, Pb, Zn (Sulfides) 6684772 3308429
23. Outokumpu (Keretti, 
museokaivosalue) Pohjois-Karjala Outokumpu 1910-1989 Cu, Zn, Co, S (Sulfides) 6958833 3601070

29. Ruostesuo Pohjois-Savo Kiuruvesi 1988-1990 Zn, Cu (Sulfides) 7054660 3468160
31. Särkiniemi Pohjois-Savo Leppävirta 2007-2008 Ni (Sulfides) 6941150 3534260
33. Tipasjärvi Kainuu Sotkamo 1918-1920 S (Sulfides) 7096514 3601431
37. Ylöjärvi Pirkanmaa Ylöjärvi 1943-1966 Cu, W, As, Ag (Sulfides) 6838481 3314498

Group 2. Mining areas producing neutral or near-neutral metallic waters and for which studies on the current condition and rehabilitation are recommended
10. Korsnäs Etelä-Pohjamaa Korsnäs 1958-1973 Pb (Sulfides) REE 6980800 3206689
12. Kylmäkoski Pirkanmaa Akaa 1971-1974 Ni, Cu (Sulfides) 6787330 3316151
13. Kärväsvaara Lappi Kemijärvi 1921, 1937, 1959-1967 Fe (Oxides) 7394610 3491630
15. Makola Pohjois-Pohjanmaa Nivala 1941-1954 Ni, Cu, Co (Sulfides) 7081799 3401261
17. Metsämonttu Varsinais-Suomi Salo 1951-1974 Zn, Cu, Pb, Au, Ag (Sulfides) 6680970 3297340
36. Vuonos Pohjois-Karjala Outokumpu 1967-1986 Cu, Zn, Ni, Co, S (Sulfides) 6964272 3608225

Group 3. Mining areas for which little information is available on the environmental impact

19. Mätäsvaara Pohjois-Karjala Lieksa 1903, 1910-1919, 1920-1922, 
1932-1933, 1939-1947 Mo (Sulfides) 7039958 3629459

27. Raajärvi Lappi Kemijärvi 1962-1975 Fe (Oxides) 7385940 3496430

Group 4a. Sites with a valid mining district or rehabilitation in progress and an environmental permit for the rehabilitation. If remedial action is noted after 
follow - up and / or after further rehabilitation or mining operations begin, it is proposed to remove the waste areas of the mining site from the EU list of 
extractive waste updated on 20.11.2012

2. Hammaslahti Pohjois-Karjala Joensuu 1971-1986 Cu, Zn, Au (Sulfides) 6932244 3656496
Hitura North Ostrobothnia Nivala 1965 - 2015 Ni, (Cu)
11. Kotalahti Pohjois-Savo Leppävirta 1957-1987 Ni, Cu (Sulfides) 6941350 3531480
14. Laukunkangas Etelä-Savo Enonkoski 1985-1994 Ni, Cu (Sulfides) 6883361 3592761
21. Otanmäki Kainuu Kajaani 1949-1985 Fe, Ti, V (Oxides) 7113000 3505050
22. Otravaara Pohjois-Karjala Joensuu 1828, 1918-1924 S (Sulfides) 6945286 3673595

25. Pahtavuoma Lappi Kittilä 1974-1976, 1989-1993 Cu, Ag (Sulfides) 7526196 3384221

30. Saattopora Lappi Kittilä 1988-1995 Au, Cu (Sulfides) 7524951 3391721
32. Telkkälä Kaakkois-Suomi Taipalsaari 1969-1970, 1988-1992 Ni, Cu (Sulfides) 6786050 3555450
35. Vihanti Pohjois-Pohjanmaa Vihanti 1951-1992 Zn, Cu, Pb, Ag (Sulfides) 7146622 3410694

Group 4b. Mining areas with a low environmental impact that are proposed to be removed from the EU list of extractive waste updated on 20.11.2012

6. Iilijärvi Varsinais-Suomi Salo 1700's, 1833, 1852-1853, 
1974 Zn, Au, (Sulfides) 6685574 3307544

8. Kitula Etelä-Savo Puumala 1970 Ni (Sulfides) 6821300 3566000
9. Kivimaa Lappi Tervola 1969-1970 Cu (Sulfides) 7348737 3401865

Group 5. Mining sites excluded from the KAJAK II project and recommended for removal from the EU Mining Waste List updated on 20.11.2012
Hokka North Karelia Kontiolahti Early 1900's Cu
Kirakkajuppura Lapland Tervola 2000 - 2003 Pt, Pd, Au
16. Maljasalmi Pohjois-Karjala Outokumpu 1943-1953 Asbestos 6956429 3592526
18. Mullikkoräme Pohjois-Pohjanmaa Pyhäjärvi 1990-2000 Zn, Cu, Pb 7066600 3458800
Tainiovaara North Karelia Lieksa 1975 - 2012 Ni, (Cu)
24. Paakkila Pohjois-Savo Tuusniemi 1904-1975 Asbestos 6965226 3584603
26. Paukkajanvaara Pohjois-Karjala Joensuu 1958-1961 U (Oxides) 6984109 3653560
28. Rautuvaara Lappi Kolari 1962-1988 Fe (Oxides), Cu (Sulfides) 7493474 3369307
34. Vasarakangas Pohjois-Karjala Polvijärvi 1977-1982 Talc, Ni (Sulfides) 6975541 3619204

* Mine site number refers to numbers on Figure 1 map
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Table 3.1. Total mining of closed and abandoned metal ore and asbestos mines, quantities of tailings and waste rocks, type of 
waste and number of waste facilities per mine in brackets. Facilities for non-hazardous and inert extractive waste do not pose a 

major-accident hazard according to the Extractive Waste Directive (2006/21/EC) (Source: Räisänen et al. 2013). 

 

Mine Site∗
Ore metals Total Mining Tailings Waste Rock Type of waste

(instance type) (Mt) (Mt) (Mt) (waste facilities 
number)

Group 1: Mining areas producing acid run-off water
1. Aijala Cu, Zn (Sulfides) 0,93 1,98 No waste rock Normal (1)
3. Haveri Au, Cu (Sulfides) 1,56 1,40 0,005 Normal (2)
4. Hällinmäki Cu, Zn (Sulfides) 5,33 4,10 0,51 Normal (2)

5. Hälvälä Ni, Cu (Sulfides) 0,54
Located in the 
waste basin of 
Laukunkangas

0,18 Normal (1)

7. Kangasjärvi Zn, Cu (Sulfides) 0,75
Located in the 

Pyhäsalmi waste 
basin

0,60 Normal (1)

20. Orijärvi Cu, Pb, Zn (Sulfides) 1,35 1,00 0,4 Normal (2)
23. Outokumpu 
(Keretti, 
museokaivosalue)

Cu, Zn, Co, S 
(Sulfides) 34,9 1,00 Underground 

mine backfill

29. Ruostesuo Zn, Cu (Sulfides) 0,56
Located in the 

Pyhäsalmi waste 
basin

As quarry filling

31. Särkiniemi Ni (Sulfides) 0,29 Located in the 
Hitura waste basin 0,12 Normal (1)

33. Tipasjärvi S (Sulfides) 0,001 No tailings 0,0002 Normal (1)

37. Ylöjärvi Cu, W, As, Ag 
(Sulfides) 4,15 2,77 Underground 

mine backfill Normal (2)

Group 2. Mining areas producing neutral or near-neutral metallic waters and for which studies on the current 
condition and rehabilitation are recommended
10. Korsnäs Pb (Sulfides) REE 0,93 0,77 No waste rock Normal (1)
12. Kylmäkoski Ni, Cu (Sulfides) 0,84 0,65 0,15 Normal (2)
13. Kärväsvaara Fe (Oxides) 1,22 0,34 0,16 Normal (2)
15. Makola Ni, Cu, Co (Sulfides) 0,43 0,38 No waste rock Normal (1)

17. Metsämonttu Zn, Cu, Pb, Au, Ag 
(Sulfides) 1,71 Located in the 

Aijala waste basin 0,3 Normal (1)

36. Vuonos Cu, Zn, Ni, Co, S 
(Sulfides) 15,6 (Concentration pool    

in operation)2) 4,00 Normal (3)

Group 3. Mining areas for which little information is available on the environmental impact
19. Mätäsvaara Mo (Sulfides) 1,19 1,00 No waste rock Permanent (1)
27. Raajärvi Fe (Oxides) 7,82 2,2 1,26 Normal (2)

* Mine site number refers to numbers on Figure 1 map
(1) Waste volumes, circulated mine production
(2) Concentration sand from talc production is placed in the waste basin
(3) Landfill crushed stone for construction use
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Table 3.2. Total mining of closed and abandoned metal ore and asbestos mines, quantities of tailings and waste rocks, type of 
waste and number of waste facilities per mine in brackets. Facilities for non-hazardous and inert extractive waste do not pose a 

major-accident hazard according to the Extractive Waste Directive (2006/21/EC) (Source: Räisänen et al. 2013). 

 

Mine Site∗
Ore metals Total Mining Tailings Waste Rock Type of waste

(instance type) (Mt) (Mt) (Mt) (waste facilities 
number)

Group 4a. Sites with a valid mining district or rehabilitation in progress and an environmental permit for the rehabilitation. If remedial 
action is noted after follow - up and / or after further rehabilitation or mining operations begin, it is proposed to remove the waste areas 
of the mining site from the EU list of extractive waste updated on 20.11.2012

2. Hammaslahti Cu, Zn, Au (Sulfides) 7,89 5,30 1,8 Normal (2)
Hitura Ni, (Cu)
11. Kotalahti Ni, Cu (Sulfides) 13,7 9,40 No waste rock Normal (1)
14. Laukunkangas Ni, Cu (Sulfides) 8,39 6,60 No waste rock Normal (1)
21. Otanmäki Fe, Ti, V (Oxides) 33,1 11,80 0,583) Normal (2)
22. Otravaara S (Sulfides) 0,03 No tailings 0,01 Normal (1)

25. Pahtavuoma Cu, Ag (Sulfides) 0,63 Located (0.26 Mt) in Rautuvaara
to the waste basin 0,23 Normal (2)

30. Saattopora Au, Cu (Sulfides) 5,73 Located (2.05 Mt) in Rautuvaara
to the waste basin 3,57 Normal (2)

32. Telkkälä Ni, Cu (Sulfides) 0,95 Located in the Laukunkangas waste 
area 0,143) Normal (1)

35. Vihanti Zn, Cu, Pb, Ag 
(Sulfides) 30,8 1,37 Underground 

mine backfill Normal (1)

Group 4b. Mining areas with a low environmental impact that are proposed to be removed from the EU list of extractive waste updated 
on 20.11.2012

6. Iilijärvi Zn, Au, (Sulfides) 0,03 Located in the Aijala waste basin No 
information Normal (-)

8. Kitula Ni (Sulfides) 0,06 Located at the Hällinmäki waste 
basin

No 
information Normal (-)

9. Kivimaa Cu (Sulfides) 0,03 Located in the Vegetable Waste 
Basin 0,008 Normal (1)

Group 5. Mining sites excluded from the KAJAK II project and recommended for removal from the EU Mining Waste List updated on
20.11.2012

Hokka Cu No information No 
information

Kirakkajuppura Pt, Pd, Au Elsewhere No 
information

16. Maljasalmi Asbestos 0,05 0,01 0,02 Normal (2)

18. Mullikkoräme Zn, Cu, Pb 1,59 Located in the Pyhäsalmi waste 
basin

As quarry 
filling Normal (1)

Tainiovaara Ni, (Cu) Elsewhere 0,001
24. Paakkila Asbestos 4,92 0,24 4,3 Normal (2)
26. Paukkajanvaara U (Oxides) 0,07 0,04 0,03 Normal (1)

28. Rautuvaara Fe (Oxides), Cu 
(Sulfides) 12,9 8,02 1,23 Normal (2)

34. Vasarakangas Talc, Ni (Sulfides) 1,79 Located in the Vuonos waste basin 0,7 Normal (1)

Total (Mt) 207,8 60,4 Mt 20,7 Mt

* Mine site number refers to numbers on Figure 1 map
(1) Waste volumes, circulated mine production
(2) Concentration sand from talc production is placed in the waste basin
(3) Landfill crushed stone for construction use
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 Table 4.1. Selected closed and abandoned metal ore and asbestos mines in Finland, grouped according to environmental impact 
and recommendations for further action (Source: Räisänen et al. 2013). 

 

Mine Site∗ Ore metals (instance 
type)

Recommendation and criteria for the follow-up of the KajakII 
project to be included in or removed from the list of extractive 
waste

Group 1: Mining areas producing acid run-off water

1. Aijala Cu, Zn (Sulfides) Current condition survey recommendation for rehabilitation 
measures; possible recovery of tailings

3. Haveri Au, Cu (Sulfides) Current condition survey recommendation for rehabilitation 
measures; possible recovery of tailings

4. Hällinmäki Cu, Zn (Sulfides)

Recommendation for the rehabilitation of an ore loading area 
with an impact on the environment, evaluation recommendation 
on the environmental impact of roadway operations on the state 
of extractive waste

5. Hälvälä Ni, Cu (Sulfides) Research recommendation on the quality of surface and 
groundwater around a side rock pile

7. Kangasjärvi Zn, Cu (Sulfides) Current condition survey recommendation as a basis for further 
rehabilitation measures

20. Orijärvi Cu, Pb, Zn (Sulfides)
Current state survey recommendation for rehabilitation 
measures, taking into account the museum values of the mining 
area

23. Outokumpu 
(Keretti, 
museokaivosalue)

Cu, Zn, Co, S (Sulfides) The recommendation is to investigate the impact of waste areas 
on groundwater quality

29. Ruostesuo Zn, Cu (Sulfides) Current mapping and water load assessments of the waste area 
are recommended

31. Särkiniemi Ni (Sulfides) Renovation planning in the area is underway by the ELY Center

33. Tipasjärvi S (Sulfides) Remote location and small amount of rocks, recommended to 
study the environmental load

37. Ylöjärvi Cu, W, As, Ag 
(Sulfides)

Current status survey recommendation as a basis for waste site 
remediation measures

Group 2. Mining areas producing neutral or near-neutral metallic waters and for which studies on the 
current condition and rehabilitation are recommended

10. Korsnäs Pb (Sulfides) REE Exploration recommendations for runoff management and 
treatment method solutions

12. Kylmäkoski Ni, Cu (Sulfides) A water load assessment is recommended as a basis for 
assessing the need for additional rehabilitation

13. Kärväsvaara Fe (Oxides) Recommendation for the current status mapping and water load 
assessment of the waste area

15. Makola Ni, Cu, Co (Sulfides) Current status report recommendation for rehabilitation 
measures

17. Metsämonttu Zn, Cu, Pb, Au, Ag 
(Sulfides)

A study of the current state of the environmental impact of the 
mining area is recommended

36. Vuonos Cu, Zn, Ni, Co, S 
(Sulfides)

It is recommended to update the current status report of the 
side rock areas to assess the need for further rehabilitation

* Mine site number refers to numbers on Figure # map
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Table 4.2. Selected closed and abandoned metal ore and asbestos mines in Finland, grouped according to environmental impact 
and recommendations for further action (Source: Räisänen et al. 2013). 

 

Mine Site∗ Ore metals (instance type) Recommendation and criteria for the follow-up of the KajakII project to 
be included in or removed from the list of extractive waste

Group 3. Mining areas for which little information is available on the environmental impact

19. Mätäsvaara Mo (Sulfides)
It is recommended that the environmental impact of the use of the waste 
area and its possible recovery be taken into account
in assessing the need for rehabilitation

27. Raajärvi Fe (Oxides) Current status survey recommendation for environmental impact and 
remediation needs assessment

Group 4a. Sites with a valid mining district or rehabilitation in progress and an environmental permit for the rehabilitation. 
If remedial action is noted after follow - up and / or after further rehabilitation or mining operations begin, it is proposed to 
remove the waste areas of the mining site from the EU list of extractive waste updated on 20.11.2012

2. Hammaslahti Cu, Zn, Au (Sulfides)
It is recommended to expand the follow-up of rehabilitation measures 
and the need for additional rehabilitation
evaluation

Hitura Ni, (Cu) Renovation is underway in part of the area by the ELY Center, without 
monitoring

11. Kotalahti Ni, Cu (Sulfides)
It is recommended to expand the follow-up of rehabilitation measures 
and the need for additional rehabilitation
evaluation

14. Laukunkangas Ni, Cu (Sulfides) Mining district. An assessment of the need for further refurbishment is 
recommended

21. Otanmäki Fe, Ti, V (Oxides) A resumption of mining is planned

22. Otravaara S (Sulfides) Renovated with the permission of the Environment Agency, performance 
monitoring is recommended

25. Pahtavuoma Cu, Ag (Sulfides) Refurbished and follow-up in progress

30. Saattopora Au, Cu (Sulfides) Closure process in progress, environmental impact studies are 
recommended as a basis for rehabilitation

32. Telkkälä Ni, Cu (Sulfides) Mining district. Environmental impact assessments for rehabilitation 
needs assessments are recommended

35. Vihanti Zn, Cu, Pb, Ag (Sulfides) Renovated according to the decision of the Waste Management Act, it is 
recommended to revise the monitoring program

Group 4b. Mining areas with a low environmental impact that are proposed to be removed from the EU list of extractive 
waste updated on 20.11.2012
6. Iilijärvi Zn, Au, (Sulfides) The mining areas have been left under new functions
8. Kitula Ni (Sulfides) Small, forested waste area, no acid mine runoff
9. Kivimaa Cu (Sulfides) The small area that served as the research site is not an acid mine runoff

Group 5. Mining sites excluded from the KAJAK II project and recommended for removal from the EU Mining Waste List 
updated on 20.11.2012

Hokka Cu Conventional waste, test mining (0.01 Mt), no significant environmental 
impact

Kirakkajuppura Pt, Pd, Au nert waste, test mining (0.06 Mt), no significant environmental impact
16. Maljasalmi Asbestos Rehabilitated, functionality is being monitored
18. Mullikkoräme Zn, Cu, Pb Rehabilitated, functionality is being monitored

Tainiovaara Ni, (Cu) Conventional waste, test mining (0.02 Mt), no significant environmental 
impact

24. Paakkila Asbestos Renovated area, functionality is being monitored
26. Paukkajanvaara U (Oxides) Renovated area, STUK monitoring

28. Rautuvaara Fe (Oxides), Cu (Sulfides) Currently part of Hannukainen Mining Oy's mining plan

34. Vasarakangas Talc, Ni (Sulfides) The mining district in force in the area, the area is related to the operating 
mining area of Karnuka

* Mine site number refers to numbers on Figure # map
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4 HISTORICAL INDUSTRIAL WASTE DUMPS 

Most of the historical waste dumps in Finland have been generated as an outcome of the extractive 
industries (mining and quarrying).  However, a large number of sites are associated with decommissioned 
industrial activity.  Most of these sites would be comparatively small. 

There is a dynamic and symbiotic relationship between operating mines and industrial sites like smelters.  
Ore is mined and then mineral concentrate is produced at the mine site.  That concentrate is feedstock to a 
smelter (usually the mine and the smelter operations are on different continents).  So potentially valuable 
metals mined at a mine site could be part of the industrial waste plume at a smelter.   

There is an interesting example of this in Finland.  At the mine site of Kevitsa (owned by Boliden), the 
economic metals being mined are nickel (Ni) and copper (Cu), with some platinum group elements (PGE), 
and cobalt (Co).   The mineral concentrate is processed at the Harjavalta site (also in Finland) for flash 
smelting.  Most of the cobalt is mineralogically hosted in Pentlandite, which is also the main Ni mineral, with 
smaller quantities in pyrrhotite, pyrite, chalcopyrite, and silicates.   This means that most of the cobalt is 
recovered in the Ni concentrate.   

Extraction and recovery of that cobalt from the nickel mineral concentrate often poor (Dehaine 2022), which 
results in significant Co losses into the tailings/Fe sulphide concentrate at the Harjavalta smelter.  Boliden 
do not report Co metal production from Harjavalta, and thus no recovery can be estimated but smelting in 
general, especially flash smelting, is notorious for metal losses in slags, especially Co. 

According to a published paper regarding process efficiency at the Harjavalta smelter (Mäkinen & Taskinen 
2008), only 23% of the Co is recovered in the flash smelting (FSF) matter.  Metal losses to the FSF slag are 
significant, representing 77% of Co in the concentrate.  However, treating these slags in a process step after 
FSF with an electric furnace (EF) smelting without converting, would allow the recovery 46% of the cobalt in 
the FSF slag resulting.  So, in total about 69% of the Co is recovered to the mattes (FSF+EF).  This means that, 
at least 31% Co from the feedstock mineral concentrate is lost in the waste slags.  

Overall taking the full picture from mine to product (Dehaine 2022), using the cobalt (Co) in the Kevitsa ore 
as a reference (100%): 

• ~40-50% Co losses in flotation tailings (Fe sulphides, others) 
• ~16-19% Co losses in the waste slags (31% * [50-60%]) 
• ~34-41% Co recovered in matte (69% * [50-60%]) 

 

This represents an opportunity as the Co not recovered will be in the Kevitsa mine tailings and in the 
Harjavalta slag waste dumps.  Given an approximate estimate that at least 30% of Kevitsa’s Co production 
goes to the “waste slag”, then in 2021, approximately 180 tonnes Co of the 592 tonnes Co may have ended 
up in slags but that does not mean that the remaining 412 tonnes of cobalt ended up in a Co product (Co 
Powder), due to other downstream process inefficiencies (Dehaine 2022). 

Appendix D shows a list of historical industrial sites that were in operation in Finland, between the years 
1530 and 2001.  This list has been drawn from a larger study (Puustinen 2003).  There was little contextual 
data available for these historical sites.  A useful future study would be to compile a characterization-based 
data base to determine what minerals are present at each of these sites. 
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5 MINES THAT ARE OPERATING NOW 

Figures 2 to 5 and Tables 5 and 6 show the mines and mining projects active in 2021. 
 

 

Figure 2.  Map of mines and mine projects in Finland 2021 (Source: GTK, Jussi Pokki) 
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Table 5. Mines und quarries that operate under Mining Act and extracted ore and/or leftover rocks in 2021. Source: Finnish 
Safety and Chemicals Agency (Tukes). 

 

Mine / Quarry Municipality Main Commodities Company Total Mined Ore Waste Rock
(tonnes) (tonnes) (tonnes)

Metal ores
Kittilä Kittilä Au Agnico Eagle Finland Oy 2 776 196 2 089 535 686 661
Jokisivu Huittinen Au Dragon Mining Oy 339 330 339 330 0
Kaapelinkulma Valkeakoski Au Dragon Mining Oy 52 290 22 795 29 495
Pampalo Ilomantsi Au Endomines Oy 80 885 12 504 68 381
Laiva Raahe Au Otso Gold Oy 1 168 199 288 930 879 269
Hopeakaivos Sotkamo Ag, Au, Pb, Zn Sotkamo Silver Oy 850 564 567 703 282 861
Kevitsa Sodankylä Ni, Cu, PGE Boliden Kevitsa Mining Oy 33 772 455 9 801 408 23 971 047
Kemi Keminmaa Cr Outokumpu Chrome Oy 2 525 372 2 273 857 251515
Pyhäsalmi Pyhäjärvi Cu, Zn, S Pyhäsalmi Mine Oy 668 400 668 400 0

Terrafame Sotkamo, 
Kajaani Zn, Cu, Ni Terrafame Oy 40 887 022 16 079 838 24807184

Total of 10 operations 83 120 713 32 144 300 50 976 413

Carbonate rocks
Reetinniemi Paltamo Dolomite Juuan Dolomiittikalkki Oy 39 300 36 800 2500
Kalkkisilta Salo Calcite Lesel Oy 10 000 2 000 8000
Matkusjoki Huittinen Dolomite Nordkalk Oy Ab 84 317 67 582 16735
Putkinotko Huittinen Calcite Nordkalk Oy Ab 69 949 62886 7 063
Äkäsjoensuu Kolari Calcite Nordkalk Oy Ab 12 219 12 219 0
Ihalainen Lappeenranta Calcite, wollastonite Nordkalk Oy Ab 2 092 708 1 511 411 581297
Tytyri Lohja Calcite Nordkalk Oy Ab 166 129 156 958 9171
Limberg-Skräbböle Parainen Calcite Nordkalk Oy Ab 2 120 505 1 495 370 625 135
Sipoo Sipoo Dolomite, Calcite Nordkalk Oy Ab 24 660 24 400 260
Ryytimaa Vimpeli Dolomite Nordkalk Oy Ab 67 552 65 632 1 920
Vesterbacka Vimpeli Dolomite Nordkalk Oy Ab 27 624 27 624 0
Ankele Pieksämäki Dolomite SMA Mineral Oy 56 867 47 712 9 155
Kalkkimaa Tornio Dolomite SMA Mineral Oy 129 629 129 629 0

Total of 13 operations 4 901 459 3 640 223 1 261 236

Other industrial minerals
Siilinjärvi Siilinjärvi Apatite Yara Suomi Oy 22 962 527 10 539 855 12 422 672
Horsmanaho Polvijärvi Talc, Ni Elementis Minerals B.V. 408 703 91 317 317 386
Punasuo Sotkamo Talc, Ni Elementis Minerals B.V. 1 483 374 437 935 1 045 439
Uutela Sotkamo Talc, Ni Elementis Minerals B.V. 352 310 168 887 183 423
Karnukka Polvijärvi Talc, Ni Elementis Minerals B.V. 1269414 335488 933926
Lipasvaara Polvijärvi Talc, Ni Elementis Minerals B.V. 2000 2000 0
Joutsenenlampi Lapinlahti Al Paroc Oy Ab 100512 85132 15380
Lehlampi Mäntyharju Olivine Paroc Oy Ab 15509 15509 0
Sallittu Salo Al, Mg, Fe, Feldspar Paroc Oy Ab 19 267 19 267 0
Ybbersnäs Parainen Al, Mg, Feldspar, Quartz Paroc Oy Ab 11 321 11 321 0
Sälpä Kemiönsaari Feldspar Sibelco Nordic Oy Ab 82 258 25 210 57048
Kyrkoberget Kemiönsaari Feldspar Sibelco Nordic Oy Ab 20 044 20 044 0
Lemnästräsk Kemiönsaari Quartz, Feldspar Sibelco Nordic Oy Ab 15 392 0 15392
Kinahmi Kuopio Quartz Sibelco Nordic Oy Ab 45 000 45 000 0
Ristimaa Tornio Quartz SMA Mineral Oy 394 849 160 140 234709

Total of 15 operations 27 182 480 11 957 105 15 225 375

Industrial stones and others

Lampivaara Pelkosenniemi Gem Kaivosyhtiö Arctic Ametisti 
Oy 3 0 3

Tevalaisen spektrol.louh. Lappeenranta Gem Tielinen Teuvo ym. 10 0 10
Nunnanlahti Juuka Soapstone Nunnanlahden Uuni Oy 21676 18811 2865
Koskela Juuka Soapstone Tulikivi Oyj 264390 39390 225000
Kivikangas Suomussalmi Soapstone Tulikivi Oyj 58284 58284 0
Mörönmuori Savonlinna Soapstone Polarstone Oy 5 5 0

Total of 6 operations 344 368 116 490 227 878

A total of 44 mines / quarries 115 549 020 47 858 118 67 690 902

Source: Finnish Safety and Chemicals Agency (Tukes)
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Figure 3.  Map of industrial mineral deposits and mines in Finland 2021 (Source: GTK, Jussi Pokki) 
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Figure 4.  Map of metallic mineral deposits and mines in Finland 2021 (Source: GTK, Jussi Pokki) 
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Figure 5.  Map of battery mineral deposits and mines in Finland 2020 (Source: GTK, Jussi Pokki) 
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Table 6. Mines und quarries that operate under Mining Act and extracted ore and/or leftover rocks in 2021  
(Source: Mining statistics 2021) 

 

Mining / Quarry Municipality Main commodities Company Total Mined Ore Waste Rock

(tonnes) (tonnes) (tonnes)
Metal ores
Kittilä Kittilä Au Agnico Eagle Finland Oy 2 776 196 2 089 535 686 661
Jokisivu Huittinen Au Dragon Mining Oy 339 330 339 330 0
Kaapelinkulma Valkeakoski Au Dragon Mining Oy 52 290 22 795 29 495
Pampalo Ilomantsi Au Endomines Oy 80 885 12 504 68 381
Laiva Raahe Au Otso Gold Oy 1 168 199 288 930 879 269
Hopeakaivos Sotkamo Ag, Au, Pb, Zn Sotkamo Silver Oy 850 564 567 703 282 861
Kevitsa Sodankylä Ni, Cu, PGE Boliden Kevitsa Mining Oy 33 772 455 9 801 408 23 971 047
Kemi Keminmaa Cr Outokumpu Chrome Oy 2 525 372 2 273 857 251515
Pyhäsalmi Pyhäjärvi Cu, Zn, S Pyhäsalmi Mine Oy 668 400 668 400 0

Terrafame Sotkamo, 
Kajaani Zn, Cu, Ni Terrafame Oy 40 887 022 16 079 838 24807184

Total of 10 operations 83 120 713 32 144 300 50 976 413

Carbonate rocks
Reetinniemi Paltamo Dolomite Juuan Dolomiittikalkki Oy 39 300 36 800 2500
Kalkkisilta Salo Calcite Lesel Oy 10 000 2 000 8000
Matkusjoki Huittinen Dolomite Nordkalk Oy Ab 84 317 67 582 16735
Putkinotko Huittinen Calcite Nordkalk Oy Ab 69 949 62886 7 063
Äkäsjoensuu Kolari Calcite Nordkalk Oy Ab 12 219 12 219 0
Ihalainen Lappeenranta Calcite, wollastonite Nordkalk Oy Ab 2 092 708 1 511 411 581297
Tytyri Lohja Calcite Nordkalk Oy Ab 166 129 156 958 9171
Limberg-Skräbböle Parainen Calcite Nordkalk Oy Ab 2 120 505 1 495 370 625 135
Sipoo Sipoo Dolomite, Calcite Nordkalk Oy Ab 24 660 24 400 260
Ryytimaa Vimpeli Dolomite Nordkalk Oy Ab 67 552 65 632 1 920
Vesterbacka Vimpeli Dolomite Nordkalk Oy Ab 27 624 27 624 0
Ankele Pieksämäki Dolomite SMA Mineral Oy 56 867 47 712 9 155
Kalkkimaa Tornio Dolomite SMA Mineral Oy 129 629 129 629 0

Total of 13 operations 4 901 459 3 640 223 1 261 236

Other industrial minerals
Siilinjärvi Siilinjärvi Apatite Yara Suomi Oy 22 962 527 10 539 855 12 422 672
Horsmanaho Polvijärvi Talc, Ni Elementis Minerals B.V. 408 703 91 317 317 386
Punasuo Sotkamo Talc, Ni Elementis Minerals B.V. 1 483 374 437 935 1 045 439
Uutela Sotkamo Talc, Ni Elementis Minerals B.V. 352 310 168 887 183 423
Karnukka Polvijärvi Talc, Ni Elementis Minerals B.V. 1269414 335488 933926
Lipasvaara Polvijärvi Tlk, Ni Elementis Minerals B.V. 2000 2000 0
Joutsenenlampi Lapinlahti Al Paroc Oy Ab 100512 85132 15380
Lehlampi Mäntyharju Olivine Paroc Oy Ab 15509 15509 0
Sallittu Salo Al, Mg, Fe, Feldspar Paroc Oy Ab 19 267 19 267 0
Ybbersnäs Parainen Al, Mg, Feldspar, Quartz Paroc Oy Ab 11 321 11 321 0
Sälpä Kemiönsaari Feldspar Sibelco Nordic Oy Ab 82 258 25 210 57048
Kyrkoberget Kemiönsaari Feldspar Sibelco Nordic Oy Ab 20 044 20 044 0
Lemnästräsk Kemiönsaari Quartz, Feldspar Sibelco Nordic Oy Ab 15 392 0 15392
Kinahmi Kuopio Quartz Sibelco Nordic Oy Ab 45 000 45 000 0
Ristimaa Tornio Quartz SMA Mineral Oy 394 849 160 140 234709

Total of 15 operations 27 182 480 11 957 105 15 225 375

Industrial stones and others
Lampivaara Pelkosenniemi Gem Kaivosyhtiö Arctic Ametisti Oy 3 0 3
Tevalaisen spektrol.louh. Lappeenranta Gem Tielinen Teuvo ym. 10 0 10
Nunnanlahti Juuka Soapstone Nunnanlahden Uuni Oy 21676 18811 2865
Koskela Juuka Soapstone Tulikivi Oyj 264390 39390 225000
Kivikangas Suomussalmi Soapstone Tulikivi Oyj 58284 58284 0
Mörönmuori Savonlinna Soapstone Polarstone Oy 5 5 0

Total of 6 operations 344 368 116 490 227 878

A total of 44 mines / quarries 115 549 020 47 858 118 67 690 902

Source: Finnish Safety and Chemicals Agency (Tukes)
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6 INDUSTRIAL SITES OPERATING NOW 

Figure 6 shows a map of the Finnish battery industrial ecosystem as it was in 2019. 

 

 
Figure 6.  Map of battery industrial ecosystem in Finland 2019 (Source: GTK, Jussi Pokki) 
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7 DISCUSSIONS AND RECOMENDATIONS 

It is recommended to do the following: 
 

• Map all of the sites listed in Tables 4.1 and 4.2 in context of Section 7.1 below, starting with Group 1. 

 

• Conduct a study to connect all historical mine sites with their downstream process industrial 
operations where the mined minerals were refined, smelted then used in manufacturing.  

 
• Use the outcomes of the above characterization studies to develop a materials flow network for a 

possible Circular Economy (European Commission 2019) or a Resource Balanced Economy (Michaux 
2021).  

 

7.1 Proposed characterization of industrial legacy site 

• Characterize for mineral content.  Many of these historical sites were decommissioned before some 
technologies were developed that required metals like cobalt, lithium, or rare earth elements.  There 
could well be these elements in the waste dumps at economically viable concentrations. 
 

• Characterize for Acid Mine Drainage (AMD) potential, referencing Tables 1.1 and 1.2.  Sulfide minerals 
and asbestos mineral content is of interest. 

 
• Characterize for water quality.  Study the water table in context of hydrogeology (samples collected 

at depth will have a different profile to those taken at the surface) and in context of water movement 
in the water catchment (rainfall, creeks, ponds).  For example, higher heavy metals make the water 
condition more acidic (for example with a pH value of about 2-5) (Brooshan 2022).   

 
• Characterize the interface between mineral systems (rock & soil), water systems (creeks, ponds, 

surface, and depth) and life systems (flora and fauna) for metal toxicity.  Plants for example will retain 
metal context extracted from the environment as they develop.  This could stunt their growth.  They 
could contain characterization markers for a wider impact.  The true size of the waste dump may not 
be known.  Analysis steps to consider could be: 

o Soil food web analysis.  Mineral balance content and organic matter content needed for 
healthy biosystems. 

o Ecosystem evaluation adaptation strategies  
o Life systems remediation strategies 
o What forest/biomass products are present and in what form 
o Forest succession vs. biomass sourcing across waste dump area refenced against local 

regional area 
 

• In some circumstances, remote sensing could be used, but only where the tailings and piles have 
fresh mineral surfaces (Middleton 2022).  It is complex and situation specific, but it could be possible 
to integrate satellite remote sensing data, with drone InSAR, Lidar and hyperspectral data.  For this 
to work the minerals need to have spectral features but also other properties could be measured, 
and a 3D model then constructed. 
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7.1.1 Proposed sample collection 
• Go out to the site.  Map it from the air with a drone to examine the terrain.  Consider what plants 

and trees are visible (do they look different to the surrounding land?).  Study the positioning of creeks 
and water catchments like ponds.  How much of the waste dump is exposed rock? 
 

• Do a grid sampling across the whole area.  Collect soil samples as well as rock samples.  Use your 
judgment for appropriate sampling grid spacing. 

 
• Drill historical piles into metal casings, then cut the cores into half, let them dry and then image them 

with hyperspectra instrumentation. This is standard procedure in characterizing lake sediments.  One 
half of each of these collected cores should be stored as part of the GTK core library.  The other half 
could be used for mineralogical characterization.   

 
• Collect appropriate plant samples in a sampling grid.  Dry and desiccate those samples into a powder.  

Characterize them in the same manner as mineral samples (Chemical Assay, XRF, XRD). 
 

• Collect water samples if possible, both in running creeks, and in still ponds.  On the surface and if 
possible, at depth (grab samples from down a mine shaft).  Usually, the initial measurements at the 
site are temperature, acidity (pH), dissolved solids (specific conductance), particulate matter 
(turbidity), dissolved oxygen, and hardness.  

 

7.1.2 Proposed experimental laboratory test work 
Tests recommended for each sampling point (use judgement) are: 

• Chemical assay (Lecio S, Lecio C, 4 acid digest, Fire Assay) 
• Test for asbestos content 
• XRF (bulk element concentration) 
• XRD (bulk mineral concentration) 
• MLA (automated mineralogy micro scale rock texture) 
• Optical microscopy (meso scale gangue texture) 
• AMD acid mine drainage 

o Aqua regia (AR) extraction rates of semimetals and metals 
o ABA test suite includes: 

 AP = acid potential (AP has been calculated from total S method) 
 NP = neutralization potential 
 NPR = NP/AP, neutralization potential ratio 
 NNP = net neutralization potential 

o NAG test   

 

7.1.3 Proposed process testwork 
• Leaching 
• Magnetic separation 
• Gravity separation  
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9 APPENDIX A – LIST OF HISTORICAL METAL MINES 
Table A1-1. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-2. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-3. Historical metal mines operating in Finland (Source: Puustinen 2003) 

 

M
in

e
M

un
ic

ip
al

ity
Ta

rg
et

 
M

et
al

Co
m

m
en

ta
ry

Ye
ar

 o
f 

di
sc

ov
er

y
Ye

ar
s 

of
 o

pe
ra

tio
n

To
ta

l-
O

re
O

re
 M

in
er

al
s 

M
in

ed
Co

nc
en

tra
tio

ns
 (%

, 
g/

t)
Li

te
ra

tu
re

 re
fe

re
nc

es
ex

tra
ct

io
n 

(t)
en

ric
he

d 
(t)

Lå
ng

br
o

In
ko

o
C

u
Lo

ca
tio

n 
in

ac
cu

ra
te

18
39

e
18

39
e

15
13

,5
Py

rrh
ot

ite
W

es
tli

ng
 1

84
1,

 H
ol

m
be

rg
 1

85
8 

s.
 3

8

H
irv

ijä
rv

i
Ja

la
sj

är
vi

C
u

Al
so

 =
 J

us
si

la
 m

in
e

19
57

19
57

15
13

,5
Py

rit
e,

 P
yr

rh
ot

ite
, 

C
ha

lc
op

yr
ite

Pä
äk

kö
ne

n 
19

58
, T

ur
kk

a 
19

94

M
us

ta
jä

rv
i

Ja
la

sj
är

vi
C

u
Al

so
 =

 M
us

ta
la

m
m

i m
in

e 
or

 
Te

nh
os

en
 m

on
ttu

19
46

19
46

90
81

,0
Py

rit
e,

 C
ha

lc
op

yr
ite

Va
as

jo
ki

 1
94

8,
 T

ur
kk

a 
19

94

H
on

ka
va

ar
a-

Ju
an

ko
sk

i
Ju

an
ko

sk
i

C
u

An
 o

ld
 m

in
in

g 
co

m
pa

ny
17

92
e

In
 th

e 
18

th
 c

en
tu

ry
15

13
,5

C
ha

lc
op

yr
ite

, P
yr

ite
R

in
m

an
 1

79
2,

 W
es

tli
ng

 1
83

0,
 H

ob
in

 1
83

3,
 W

at
hé

n 
18

56
, 

H
ol

m
be

rg
 1

85
8 

s.
 2

13
, E

sk
ol

a 
19

23

Kr
is

tia
nv

uo
ri

Ju
uk

a
C

u
Lo

ca
tio

n 
in

ac
cu

ra
te

18
16

18
16

15
13

,5
C

ha
lc

op
yr

ite
Va

ltG
ol

ds
 1

81
6

R
em

oj
är

vi
Ju

va
C

u
C

op
pe

r m
in

e 
in

 th
e 

R
em

oj
är

vi
 

qu
ar

te
r i

n 
Sa

vo
; l

oc
at

io
n 

in
ac

cu
ra

te
15

20
- l

15
25

-1
53

3,
 1

55
7

15
13

,5
C

ha
lc

op
yr

ite
W

at
hé

n 
18

56
, H

ul
tin

 1
89

7 
s.

 1
5,

 F
ur

uh
je

lm
 1

88
7,

 
La

ita
ka

ri 
19

42

H
al

sv
uo

ri
Jy

vä
sk

yl
än

 m
lk

C
u

Al
so

 =
 H

al
so

vu
or

i; 
ol

d 
m

in
in

g 
co

m
pa

ny
17

36
17

37
15

13
,5

Ar
se

no
py

rit
e,

 C
ha

lc
op

yr
ite

, 
Py

rit
e,

 P
yr

rh
ot

ite
, 

Sp
ha

le
rit

e

Ti
la

s 
17

37
, G

ad
d 

& 
Kr

ea
nd

er
 1

78
8,

 B
re

m
er

 1
82

4 
s.

 1
55

, 
W

es
tli

ng
 1

82
9,

 H
ol

m
be

rg
 1

85
8 

s,
 1

21
, F

ur
uh

je
lm

 1
88

6,
 

Es
ko

la
 1

92
3

Lu
ik

on
la

ht
i

Ka
av

i
C

u
O

ut
ok

um
pu

-ty
pe

 o
re

 d
ep

os
it

19
44

19
58

-1
98

3
10

 0
46

 7
66

6 
87

3 
61

8
C

ha
lc

op
yr

ite
, S

ph
al

er
ite

, 
Py

rrh
ot

ite
, C

ob
al

t 
Pe

nt
la

nd
ite

la
nd

ite
, P

yr
ite

0.
94

 C
u,

 0
.6

1 
Zn

, 
0.

11
 C

o,
 1

7.
22

 S
Es

ke
lin

en
 e

t a
l 1

98
3,

 T
yn

i 1
99

1,
 T

yn
i 1

99
7,

 L
es

ke
lä

 
19

98
, T

ak
al

a 
20

01

Jo
uh

in
ev

a
Ka

la
jo

ki
C

u
Ex

pe
rim

en
ta

l m
in

in
g

19
79

19
84

6 
25

0
5 

00
0

C
ha

lc
op

yr
ite

, C
ob

al
tit

e,
 

Te
nn

an
tit

e,
 E

le
ct

ru
m

0.
81

 C
u,

 0
.1

8 
C

o,
 

8.
0 

S
ilv

er
, 0

.9
 G

ol
d

Va
ltG

ol
ds

 1
97

9,
 Is

ok
os

ki
 1

98
2,

 S
aa

rn
io

 1
98

4,
 Is

oh
an

ni
 

19
85

Ah
ve

nu
sk

al
lio

Ka
lv

ol
a

C
u

An
 o

ld
 m

in
in

g 
co

m
pa

ny
17

37
17

38
20

18
,0

Py
rrh

ot
ite

, C
ha

lc
op

yr
ite

, 
Py

rit
e,

 M
ag

ne
tit

e,
 G

ra
ph

ite

Ti
la

s 
17

37
 s

. 6
0,

 G
ad

d 
& 

Li
liu

s 
17

89
, L

un
ds

trö
m

 1
81

4 
s.

 
84

, S
aw

en
iu

s 
18

25
, W

es
tli

ng
 1

82
9,

 H
ol

m
be

rg
 1

85
8 

s.
 

13
6,

 F
ur

uh
je

lm
 1

88
7

H
uu

ki
Ka

nn
us

C
u

Al
so

 =
 T

ok
oi

n 
m

in
e 

or
 H

op
ia

 
m

in
e

In
 th

e 
ea

rly
 2

0t
h 

ce
nt

ur
y

In
 th

e 
ea

rly
 2

0t
h 

ce
nt

ur
y

15
13

,5
Py

rrh
ot

ite
, C

ha
lc

op
yr

ite
, 

Py
rit

e,
 A

rs
en

op
yr

ite
Es

ko
la

 1
92

3,
 S

ak
se

la
 1

93
3,

 T
ur

kk
a 

19
94

G
ul

dh
ol

m
en

Ka
rja

a
C

u
Ab

an
do

ne
d 

m
in

e 
as

 e
ar

ly
 a

s 
18

31
16

42
?

16
70

-l
15

13
,5

Py
rit

e,
 P

yr
rh

ot
ite

W
es

tli
ng

 1
82

4,
 V

al
tG

ol
ds

 1
83

1,
 H

ol
m

be
rg

 1
85

8 
s.

 3
9

M
ai

la
-K

ar
ja

lo
hj

a
Ka

rja
lo

hj
a

C
u

Al
so

 =
 L

ep
pä

ni
em

i o
r 

Sa
ar

en
pä

ä 
or

 Ä
m

m
än

ka
llio

; 
lo

ca
tio

n 
in

ac
cu

ra
te

17
62

In
 th

e 
18

th
 

ce
nt

ur
yo

15
13

,5
C

ha
lc

op
yr

ite
W

es
tli

ng
 1

82
8,

 H
ol

m
be

rg
 1

85
7 

s.
 1

7,
 H

ol
m

be
rg

 1
85

8 
s.

 
48

, F
ur

uh
je

lm
 1

88
4,

 E
sk

ol
a 

et
 a

l 1
91

9 
s.

 4
7

Pu
uj

är
vi

Ka
rja

lo
hj

a
C

u
Lo

ca
tio

n 
in

ac
cu

ra
te

17
65

?
17

65
15

13
,5

C
ha

lc
op

yr
ite

0,
5 

C
u

H
ol

m
be

rg
 1

85
8 

s.
 4

8,
 H

är
m

e 
19

60

Sä
rk

jä
rv

i-K
ar

ja
lo

hj
a

Ka
rja

lo
hj

a
C

u
Al

so
 =

 S
är

ki
jä

rv
i (

Ka
rja

lo
hj

a)
 

or
 L

ön
nh

am
m

ar
 o

r 
G

am
m

el
gå

rd
18

40
18

51
-1

85
5

20
0

10
0

C
ha

lc
op

yr
ite

, P
yr

ite
, 

M
ag

ne
tit

e,
 S

ch
ee

lit
e

2 
C

u
W

at
hé

n 
18

56
, H

ol
m

be
rg

 1
85

7 
s.

 1
6,

 H
ol

m
be

rg
 1

85
8 

s.
 

48
, F

ur
uh

je
lm

 1
86

6,
 F

ur
uh

je
lm

 1
88

4 
s.

 5
0,

 M
ob

er
g 

18
89

 
s.

 4
4,

 E
sk

ol
a 

19
23

, L
ai

ne
 1

95
2 

s.
 3

21
 ja

 5
16

Ta
lla

a
Ka

rja
lo

hj
a

C
u

Lo
ca

tio
n 

in
ac

cu
ra

te
18

00
-l

18
00

-l
15

13
,5

Py
rit

e,
 P

yr
rh

ot
ite

Aa
tto

 R
at

ia
n 

tie
to

 1
97

8

H
op

ia
vu

or
i-

KG
ol

dh
av

a
KG

ol
dh

av
a

C
u

Lo
ca

tio
n 

in
ac

cu
ra

te
18

33
e

18
33

15
13

,5
Py

rrh
ot

ite
, P

yr
ite

, G
ra

ph
ite

LG
ol

dr
ae

us
 1

83
3,

 H
ol

m
be

rg
 1

85
8 

s.
 1

15
, L

ai
ta

ka
ri 

19
25

, 
Tu

rk
ka

 1
99

4

Ka
lli

ok
an

ga
s

KG
ol

ds
tin

en
C

u
Al

so
 =

 V
in

ttu
ri,

 V
in

ttu
rib

er
ge

t 
or

 K
al

lio
ka

ng
as

vu
or

i o
r 

H
op

ia
ka

lli
o

16
00

-lo
16

69
-1

67
0

15
13

,5
Py

rit
e,

 P
yr

rh
ot

ite
, G

ra
ph

ite
, 

G
al

en
a

R
in

m
an

 1
79

2,
 W

es
tli

ng
 1

82
9,

 V
al

tG
ol

ds
 1

84
3,

 T
ho

re
ld

 
18

52
-1

86
1,

 H
ol

m
be

rg
 1

85
8 

s.
 1

17
, S

ak
se

la
 1

93
3,

 
Li

nd
m

ar
k 

19
77

, T
ur

kk
a 

19
94

M
et

sä
ky

lä
KG

ol
ds

tin
en

C
u

Al
so

 =
 T

as
tu

la
; t

he
 y

ea
r o

f 
di

sc
ov

er
y 

is
 a

ls
o 

sa
id

 to
 b

e 
17

85
16

00
-lo

16
69

-1
67

0
15

13
,5

Py
rit

e,
 P

yr
rh

ot
ite

, G
ra

ph
ite

W
es

tli
ng

 1
82

9

Br
an

te
n

Ke
m

iö
C

u
Al

so
 m

in
ed

 a
s 

Py
rit

e 
or

e
18

33
18

39
, 1

87
6-

18
78

3 
84

7
3 

20
6

Py
rit

e,
 P

yr
rh

ot
ite

, 
C

ha
lc

op
yr

ite
, M

ag
ne

tit
e,

 
G

al
en

a
x 

C
u,

 2
0 

S
Sa

w
en

iu
s 

18
25

, H
ol

m
be

rg
 1

85
8 

s.
 8

7,
 V

al
tG

ol
dk

se
t 1

87
6 

ja
 1

88
0,

 H
je

lt 
18

80
, F

ur
uh

je
lm

 1
88

1,
 F

ur
uh

je
lm

 1
88

4,
 

M
ob

er
g 

18
89

 s
. 2

7,
 E

sk
ol

a 
19

23
, L

in
dr

oo
s 

19
87

Ve
st

la
x

Ke
m

iö
C

u
Q

ua
rri

es
 K

lå
fv

ak
är

r a
nd

 
D

am
hS

ilv
er

; l
oc

at
io

n 
in

ac
cu

ra
te

15
58

15
00

-l,
 1

63
0-

l, 
17

44
15

13
,5

Py
rit

e,
 P

yr
rh

ot
ite

, G
al

en
a

0,
5 

C
u

Sa
w

en
iu

s
18

25
, H

ol
m

be
rg

 1
85

8 
s.

 8
7,

 H
je

lt
18

80
, 

Fu
ru

hj
el

m
18

84
, H

ul
tin

18
97

 s
. 2

78
, G

ar
be

rg
19

81
, 

Li
nd

ro
os

 1
98

7

AB
BR

EV
IA

TI
O

N
S 

FO
R 

YE
AR

S 
(e

xa
m

pl
es

)
18

28
e

Be
fo

re
 th

e 
ye

ar
 1

82
8

19
00

-la
In

 th
e 

ea
rly

 2
0t

h 
ce

nt
ur

y
19

61
-

Si
nc

e 
19

61
17

00
-l

In
 th

e 
18

th
 c

en
tu

ry
In

 th
e 

la
te

 2
0t

h 
ce

nt
ur

y
In

 th
e 

la
te

 2
0t

h 
ce

nt
ur

y



Geological Survey of Finland Survey of EOL Finnish industrial battery metal sites 27/80  
 

 
Geologian tutkimuskeskus  |  Geologiska forskningscentralen  |  Geological Survey of Finland 

 
 

Table A1-4. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-5. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-6. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-7. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-8. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-9. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-10. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-11. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-12. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-13. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-14. Historical metal mines operating in Finland (Source: Puustinen 2003) 

 

M
in

e
M

un
ic

ip
al

ity
Ta

rg
et

 
M

et
al

Co
m

m
en

ta
ry

Ye
ar

 o
f 

di
sc

ov
er

y
Ye

ar
s 

of
 

op
er

at
io

n
To

ta
l-

O
re

O
re

 M
in

er
al

s 
M

in
ed

Co
nc

en
tra

tio
ns

 
(%

, g
/t)

Li
te

ra
tu

re
 re

fe
re

nc
es

ex
tra

ct
io

n 
(t)

en
ric

he
d 

(t)

N
yh

am
n

Le
m

la
nd

Fe
In

 fr
on

t o
f M

ar
ie

ha
m

n,
 n

o 
pr

od
uc

tio
n

19
54

19
57

-1
96

0
79

 1
00

1 
00

0
M

ag
ne

tit
e

20
 F

e
Va

ltG
ol

ds
 1

95
4,

 R
äs

än
en

 1
95

9,
 R

ae
ts

u 
19

82
, T

ör
nb

lo
m

 
19

86

G
er

kn
äs

Lo
hj

a
Fe

Al
so

 =
 K

irk
ni

em
i, 

Ki
rk

en
es

16
69

16
69

45
0

14
,0

M
ag

ne
tit

e
27

 F
e

W
es

tli
ng

 1
82

4,
 B

re
m

er
 1

82
5 

s.
 7

4,
 G

us
sa

nd
er

 1
84

1,
 

H
ol

m
be

rg
 1

85
7 

s.
 1

8,
 H

ol
m

be
rg

 1
85

8 
s.

 2
7

H
ai

ka
ri

Lo
hj

a
Fe

Al
so

 =
 S

to
rk

18
24

e
Va

nh
at

, 1
82

4
20

0
18

0,
0

M
ag

ne
tit

e
25

 F
e

W
es

tli
ng

 1
82

4,
 A

lb
re

ch
t 1

84
2,

 H
ol

m
be

rg
 1

85
7 

s.
 1

8,
 

H
ol

m
be

rg
 1

85
8 

s.
 2

7,
 F

ur
uh

je
lm

 1
88

4

H
er

m
al

a
Lo

hj
a

Fe
Al

so
 =

 "S
ilv

er
 O

re
" i

n 
th

e 
vi

llS
ilv

er
e 

of
 H

er
m

al
a;

 O
n 

th
e 

Bi
g 

Is
la

nd
 o

f L
oh

ja
nj

är
vi

16
86

16
86

, 1
74

6-
17

48
, 

17
62

, 1
84

7
42

33
,0

M
ag

ne
tit

e,
 S

ph
al

er
ite

, 
Py

rrh
ot

ite
, C

ha
lc

op
yr

ite
30

 F
e,

 x
 Z

n
H

ol
m

be
rg

 1
85

8 
s.

 3
0,

 H
ul

tin
 1

89
7 

s.
 2

62
, F

ur
uh

je
lm

 1
88

4,
 

La
in

e 
19

52

Ka
rs

tu
Lo

hj
a

Fe
Al

so
 =

 S
qu

irr
el

, O
ra

va
ni

em
i

18
24

18
40

-1
85

2,
 1

86
4-

18
65

1 
22

3
97

8
M

ag
ne

tit
e,

 P
yr

ite
, 

C
ha

lc
op

yr
ite

40
 F

e

Va
ltG

ol
ds

 1
82

5,
 H

el
si

ng
in

 y
lio

pi
st

o 
18

32
, L

G
ol

dr
ae

us
 

18
40

, G
us

sa
nd

er
 1

84
1,

 H
ol

m
be

rg
 1

85
8 

s.
 2

6,
 E

sk
ol

a 
19

23
, L

ai
ta

ka
ri 

19
37

, L
ai

ne
 1

95
2,

 H
ög

fo
rs

in
 te

hd
as

 1
95

3,
 

Si
pi

lä
 1

98
1,

 R
ae

ts
u 

19
82

Ly
ly

in
en

Lo
hj

a
Fe

Al
so

 =
 L

yl
lis

18
44

e
18

58
e

15
13

,5
M

ag
ne

tit
e

28
 F

e
Al

br
ec

ht
 1

84
1-

44
, H

ol
m

be
rg

 1
85

8 
s.

 2
7,

 F
ur

uh
je

lm
 1

88
4,

 
M

ob
er

g 
18

89
 s

. 4
2,

 S
ai

kk
on

en
 1

99
2

M
or

ba
ck

a
Lo

hj
a

Fe
An

 o
ld

 m
in

in
g 

co
m

pa
ny

16
68

16
68

-1
67

3
12

8
10

2,
0

M
ag

ne
tit

e
30

 F
e

Br
em

er
 1

82
5 

s.
 7

5,
 H

ul
tin

 1
89

7 
s.

 2
60

O
ja

m
o

Lo
hj

a
Fe

In
 fa

ct
, t

he
 o

ld
es

t k
no

w
n 

m
et

al
 

or
e 

m
in

e 
in

 F
in

la
nd

15
30

15
33

-1
56

4,
 1

60
9-

16
73

, 1
68

4-
16

94
, 

18
26

-1
86

3
23

 2
22

11
 7

78
M

ag
ne

tit
e

45
 F

e

G
ad

d 
& 

Be
rg

m
an

 1
78

9,
 W

es
tli

ng
 1

82
8,

 H
ol

m
be

rg
 1

85
8 

s.
 

25
, T

ig
er

st
ed

t 1
89

3,
 H

ul
tin

 1
89

7,
 N

eo
vi

us
 1

91
1,

 L
ai

ne
 

19
52

, N
or

ds
trö

m
 1

96
2,

 Y
lik

an
ga

s 
& 

Si
iri

äi
ne

n 
19

73
, 

Li
nd

ho
lm

 1
99

0

Pi
et

ilä
Lo

hj
a

Fe
At

 th
e 

no
rth

ea
st

er
n 

en
d 

of
 

Lo
hj

an
sa

ar
i

18
24

e
Va

nh
at

, 1
84

2,
 

18
48

30
24

,0
M

ag
ne

tit
e,

 C
ha

lc
op

yr
ite

, 
G

al
en

a
36

 F
e

W
es

tli
ng

 1
82

4,
 W

es
tli

ng
 1

83
9,

 G
us

sa
nd

er
 1

84
1,

 
Va

ltG
ol

ds
 1

84
5,

 H
ol

m
be

rg
 1

85
7 

s.
 1

9,
 H

ol
m

be
rg

 1
85

8 
s.

 
29

, S
ip

ilä
 1

98
1,

 R
ae

ts
u 

19
82

R
G

ol
dt

ni
em

i
Lo

hj
a

Fe
Al

so
 =

 A
sk

ol
a

18
24

e
Va

nh
at

, 1
82

6-
18

30
, 1

85
0-

18
60

1 
22

0
97

6,
0

M
ag

ne
tit

e,
 C

ha
lc

op
yr

ite
, 

Py
rrh

ot
ite

55
 F

e
W

es
tli

ng
 1

82
4,

 A
lb

re
ch

t 1
84

1-
61

, V
al

tG
ol

ds
 1

84
5,

 
H

ol
m

be
rg

 1
85

7 
s.

 1
9,

 H
ol

m
be

rg
 1

85
8 

s.
 2

8,
 M

ob
er

g 
18

89
 

s.
 4

5,
 L

ai
ne

 1
95

2

Vo
hl

s
Lo

hj
a

Fe
Al

so
 =

 K
oh

lo
in

en
 o

r W
oh

ls
17

89
e

17
89

, 1
83

6-
18

38
22

7
18

2,
0

M
ag

ne
tit

e,
 S

ch
ee

lit
e

51
 F

e
G

ad
d 

& 
Be

rg
m

an
 1

78
9,

 V
al

tG
ol

ds
 1

83
1,

 H
ol

m
be

rg
 1

85
8 

s.
 2

7,
 L

ai
ne

 1
95

2,
 H

ög
fo

rs
in

 te
hd

as
 1

95
3 

s.
 3

64
, S

ip
ilä

 
19

81
, R

ae
ts

u 
19

82

To
pe

no
Lo

pp
i

Fe
Al

so
 =

 T
op

en
o,

 S
oj

an
ie

m
i, 

Kä
rp

än
oj

a,
 Y

lit
al

o;
 lo

ca
tio

n 
in

ac
cu

ra
te

In
 th

e 
ea

rly
 

19
th

 c
en

tu
ry

18
00

-l?
15

13
,5

M
ag

ne
tit

e
LG

ol
dr

ae
us

 1
85

5,
 H

är
m

e 
19

54

O
sm

an
ka

lli
o

M
än

ts
äl

ä
Fe

Lo
ca

tio
n 

in
ac

cu
ra

te
In

 th
e 

18
th

 
ce

nt
ur

y
18

84
e

15
13

,5
M

ag
ne

tit
e

Va
ltG

ol
ds

 1
81

7,
 W

at
hé

n 
18

56
, H

ol
m

be
rg

 1
85

8 
s.

 1
4,

 
Fu

ru
hj

el
m

 1
88

4,
 E

sk
ol

a 
19

23
Kr

am
po

N
G

ol
dv

o
Fe

Al
so

 =
 K

op
pa

rb
er

ge
n

16
10

16
10

15
13

,5
M

ag
ne

tit
e

W
at

hé
n 

18
56

, H
ul

tin
 1

89
7 

s.
 1

9,
 P

eh
rm

an
 1

94
8

Bö
hl

e
N

um
m

i-P
us

ul
a

Fe
Al

so
 =

 R
ot

at
e

18
40

18
44

-1
84

8,
 1

85
9-

18
66

1 
26

5
1 

01
2,

0
M

ag
ne

tit
e

44
.5

 F
e

Va
ltG

ol
ds

 1
84

4,
 L

G
ol

dr
ae

us
 1

84
4,

 H
ol

m
be

rg
 1

85
7 

s.
 1

8,
 

H
ol

m
be

rg
 1

85
8 

s.
 3

2,
 F

ur
uh

je
lm

 1
86

6,
 L

ai
ne

 1
95

2,
 

H
ög

fo
rs

in
 te

hd
as

 1
95

3,
 H

är
m

e 
19

60
, S

ip
ilä

 1
98

1

Sm
åm

os
sb

er
g

N
är

pi
ö

Fe
Iro

nw
or

ks
 c

ar
tri

dg
e 

W
as

as
tje

rn
a 

ex
ca

va
te

d;
 

lo
ca

tio
n 

in
ac

cu
ra

te
18

26
18

26
15

13
,5

M
ag

ne
tit

e
30

 F
e

Va
ltG

ol
ds

 1
82

6,
 W

es
tli

ng
 1

82
4-

18
39

, W
at

hé
n 

18
56

, 
H

ol
m

be
rg

 1
85

8 
s.

 1
11

, F
ur

uh
je

lm
 1

88
6

Ki
ve

sv
aa

ra
Pa

lta
m

o
Fe

Lo
ca

tio
n 

in
ac

cu
ra

te
17

81
e

17
81

15
13

,5
M

ag
ne

tit
e

37
 F

e
Fo

ug
ht

 1
78

0,
 V

al
tG

ol
ds

 1
84

7,
 R

ei
n 

18
67

, T
ho

re
ld

 1
85

6,
 

H
ol

m
be

rg
 1

85
8 

s.
 1

73
, W

ilk
m

an
 1

93
1

At
tu

-rG
ol

dt
a

Pa
ra

in
en

Fe
Al

so
 =

 A
tu

 ir
on

 m
in

e
18

43
18

44
36

33
,0

M
ag

ne
tit

e,
 Il

m
en

ite
, 

Py
rit

e
40

 F
e

LG
ol

dr
ae

us
 1

84
4,

 H
an

ga
la

 1
98

7

Li
lla

 T
ro

llö
n

Pa
ra

in
en

Fe
Al

so
 =

 L
ill

tro
llö

n,
 m

ay
 a

ls
o 

be
 

= 
Sk

är
ho

lm
17

38
17

38
15

13
,5

M
ag

ne
tit

e
Ti

la
s 

17
38

 s
. 2

, B
re

m
er

 1
82

4 
s.

 2
9,

 W
at

hé
n 

18
56

, 
Fu

ru
hj

el
m

 1
88

4

R
un

ho
lm

Pa
ra

in
en

Fe
Al

so
 =

 A
ttu

-R
un

ho
lm

18
43

18
43

-1
85

7
1 

65
7

1 
32

5
M

ag
ne

tit
e,

 Il
m

en
ite

, 
Py

rit
e

39
 F

e,
 1

2 
Ti

Va
ltG

ol
ds

 1
84

4,
 H

ol
m

be
rg

 1
85

8 
s.

 7
8,

 M
ob

er
g 

18
90

b 
s.

 
30

, P
eh

rm
an

 1
92

7,
 L

ai
ne

 1
95

2,
 K

no
rri

ng
 1

95
5,

 R
ae

ts
u 

19
82

På
hl

bö
le

Pe
rn

aj
a

Fe
Al

so
m

ay
be

 =
 H

el
lo

17
66

17
66

15
13

,5
M

ag
ne

tit
e

30
 F

e
W

at
hé

n 
18

56
, F

ur
uh

je
lm

 1
88

4,
 E

sk
ol

a 
19

23

BS
ilv

er
gb

öl
e

Pe
rn

iö
Fe

Al
so

 =
 M

al
m

in
m

äk
i a

ka
 

Pe
rn

iö
n 

M
al

m
be

rg
; q

ua
rri

es
 

La
rg

e 
an

d 
Sm

al
l M

in
e

17
48

In
 th

e 
18

th
 

ce
nt

ur
ya

, 1
83

4-
18

53
65

7
52

5
M

ag
ne

tit
e,

 P
yr

ite
41

 F
e

G
ad

d 
& 

G
um

m
er

us
 1

79
5,

 W
es

tli
ng

 1
83

4,
 V

al
tG

ol
ds

 1
83

4,
 

LG
ol

dr
ae

us
 1

84
1,

 H
ol

m
be

rg
 1

85
8 

s.
 8

9,
 F

ur
uh

je
lm

 1
88

4,
 

H
ul

tin
 1

89
7,

 L
ai

ne
 1

95
2,

 K
no

rri
ng

 1
95

5,
 R

ae
ts

u 
19

82

Ky
yn

är
ä

Pe
rn

iö
Fe

Th
e 

qu
ar

rie
s 

of
 V

ih
in

ie
m

i
18

30
18

30
15

13
,5

M
ag

ne
tit

e
30

 F
e

W
es

tli
ng

 1
83

4,
 F

in
la

nd
 A

llm
än

na
 T

id
ni

ng
 1

84
1,

 H
ol

m
be

rg
 

18
58

 s
. 8

9,
 F

ur
uh

je
lm

 1
88

4,
 E

sk
ol

a 
19

23
, E

sk
ol

a 
19

23
, 

Si
pi

lä
 1

98
1

Li
id

e
Pe

rn
iö

Fe
Th

e 
qu

ar
rie

s 
of

 V
ih

in
ie

m
i

18
34

e
18

00
-l

15
13

,5
M

ag
ne

tit
e

W
es

tli
ng

18
34

, W
es

tli
ng

18
54

, R
ae

ts
u

19
82



Geological Survey of Finland Survey of EOL Finnish industrial battery metal sites 38/80  
 

 
Geologian tutkimuskeskus  |  Geologiska forskningscentralen  |  Geological Survey of Finland 

 
 

Table A1-15. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-16. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-17. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-18. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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Table A1-19. Historical metal mines operating in Finland (Source: Puustinen 2003) 
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10 APPENDIX B – LIST OF HISTORICAL INDUSTRIAL MINERAL MINES 
Table B1-1. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-2. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-3. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-4. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-5. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-6. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-7. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-8. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-9. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-10. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-11. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-12. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-13. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-14. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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Table B1-15. Historical industrial mineral mines operating in Finland (Source: Puustinen 2003) 
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11 APPENDIX C – LIST OF HISTORICAL CARBONATE ROCK MINES 
Table C1-1. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-2. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-3. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-4. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-5. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-6. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-7. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-8. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-9. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-10. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-11. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-12. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-13. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-14. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-15. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-16. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-17. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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Table C1-18. Historical carbonate rock mines operating in Finland (Source: Puustinen 2003) 
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12 APPENDIX D – LIST OF HISTORICAL INDUSTRIAL SITES 
Table D1-1. Historical industrial sites operating in Finland (Source: Puustinen 2003) 

 

Historical Industrial 
Sites Municipality Institute Commentary Founding 

Year
Years of 

operation Literature references

Imatra Outokumpu Copper Smelter Copper smelter was moved from Imatra to 
Harjavalta 1944 1935 1935-1944 Jääski Society, Outokumpu's copper plant

Herajoki Eno Copper Smelter Copper smelter; owners of G.A. Nabokoff, I. 
Snjettkoff 1815 1815-1844 Bremer 1825 s. 170, Laine 1948 s. 52, 

Pölönen 1999, Vesajoki 2000

Pitkäranta Impilahti Copper Smelter
Copper smelter; owners V.I. Omeljanoff, 
Pitkäranta Company, Pitkäranta Copper and Tin 
Company, Laatokka Mining Company

1818 1818-1904
Furuhjelm 1885c, Laitinen 1938, Palmunen 
1939, Laine 1948 s. 32, Laine 1955, 
Koponen 1982

Kärkelä Karjalohja Copper Smelter Copper smelter; owners J.J. Kijk, R. Finlay and 
subsequent owners of Fiskars Ruukki 1765 1765-1882 Hultin 1897, Nikander 1929, Laine 1948 s. 

102

Bäkkseide Mustasaari Copper Smelter
Also = Hyttbäck; copper smelter; owners H. 
Ingesson (vorsi of Korsholm Castle); possibly 
attempted to smelt copper ore

1561 1561-1563
Holmberg 1858 s. 112, Fontell 1884, Ström 
1932, Åkerblom 1935, Puukko 1972, 
Vasabladet 1969

Kornankoski Pudasjärvi Copper Smelter
Copper smelter; owners M. Toppelius and J. 
Waara, G.Skogman, N. Spolander; Innaativaara 
smelter

1768 1768-1779 Bremer 1824 s. 171, Wathén 1858, Hultin 
1897, Schalin 1905

Åminnefors-sinkki Pohja Zinc Smelter Zinc smelter; owners of G.M. Westman, 
Åminneforsin Zinkki Oy 1875 1875-1883 Laine 1948 s. 63

Björkboda Dragsfjärd Blast Furnace, Rock 
Ore

Also = Sunnanå in the same place; owners A. 
Ramsay 1732 1732-1842 Hultin 1897, Laine 1907, Laine 1948 s. 

192, Hyttinen 1997, Tuominen 1998

Dalsbruk Dragsfjärd Blast Furnace, Rock 
Ore

Also = Taalintehdas; owners W. af Petersen, 
C.A. and W. Ramsay, J. Stunz 1686 1686-1928

Hultin 1897, Laine 1907, Svedlin 1936, 
Laine 1948 s. 192, Lukala 1986, Nirkko et 
al 1990, Hyttinen 1997, Tuominen 1998

Sunnaå Dragsfjärd Blast Furnace, Rock 
Ore

Also = Björkboda in the same place; owners A. 
Ramsay 1732 1732-1842 Hultin 1897, Laine 1948 s. 192, Hyttinen 

1997, Tuominen 1998

Kauttua Eura Blast Furnace, Rock 
Ore Owned by L. Creutz, A.H. Falck, A. Ahlström 1689 1689-1907

Hultin 1897, Laine 1907, Laine 1948 s. 
291, Levanto 1956, Jokipii 1962, Hyttinen 
1997, Tuominen 1998

Hämekoski Harlu Blast Furnace, Rock 
Ore

Owners Wärtsilä Oy, smelter since 1921, 
originally Läskelä Manufactory, owners N.L. 
Arppe

1920 1920-1939 Laine 1952 s. 496, Nirkko et al 1990, 
Hyttinen 1997

Lupikko Impilahti Blast Furnace, Rock 
Ore Owned by J. Soldan, C.A. Standerskjöld 1866 1866-1875 Palmunen 1939, Laine 1948 s. 706, 

Hyttinen 1997

Ristioja Impilahti Blast Furnace, Rock 
Ore

Owners of Alexandroffsky Steel Foundry, State 
Bank of Russia 1899 1899-1917 Palmunen 1939, Laine 1955 s. 33

Fagervik Inkoo Blast Furnace, Rock 
Ore Owned by C. Billsten, M. and F. Hisinger 1646 1646-1902 Hultin 1897, Laine 1907, Laine 1948 s. 81, 

Hyttinen 1997, Tuominen 1998

Orisberg Isokyrö Blast Furnace, Rock 
Ore Also = Orismala; owners of L.M. Björkenheim 1676 1676-1900

Hultin 1897, Laine 1907, Liakka, 1920, 
Laine 1948 s. 158, Hyttinen 1997, 
Tuominen 1998

Jokioinen Jokioinen Blast Furnace, Rock 
Ore

Also = Someone; owners of E.G. von Willebrant, 
J. Brehmer, Oy Ferraria Ab; the manufactory 
continues to this day

1804 1804-1931 Hultin 1897, Laine 1907, Laine 1948 s. 
424, Hyttinen 1997

Männäinen Kalanti Blast Furnace, Rock 
Ore Owned by A. Nordencrantz, S. af Ugglas 1741 1741-1815

Hultin 1897, Laine 1907, Laine 1948 s. 
336, Nevavuori 1976, Hyttinen 1997, 
Tuominen 1998

Svartå Karjaa Blast Furnace, Rock 
Ore

Also = Mustio; owners J. Wolle, P. Thorwöste, 
M. and F. Linder 1560 1560-1901

Hultin 1897, Laine 1907, Ekman 1936, 
Laine 1948 s. 68, Nordström 1962, 
Hyttinen 1997, Tuominen 1998

Högfors Karkkila Blast Furnace, Rock 
Ore

Also = Karkkila; owners J.J. Dreilinck, Joseph 
Brehmer, W. Brehmer, J. Brehmer 1820 1820-1906

Laine 1948 s. 446, Ekman 1953, Högforsin 
tehdas 1953, Nirkko et al 1990, Schulman 
1991, Aalto & Rentola 1992, Tuominen 
1998, Salokorpi 1999

Fredriksberg Kullaa Blast Furnace, Rock 
Ore

Also = Fredriksberg and Fredriksfors (Leineperi) 
in the same place; owners of B.J. Hastfehr, J. 
Beckman, A.H. Falck, A. Ahlström

1771 1771-1902
Hultin 1897, Laine 1907, Laine 1948 s. 
348, Härö 1994, Hyttinen 1997, Tuominen 
1998

Leineperi Kullaa Blast Furnace, Rock 
Ore

Also = Fredriksfors and Fredriksberg in the same 
area; owners of B.J. Hastfehr, J. Beckman, A.H. 
Falck, A. Ahlström

1771 1771-1902
Hultin 1897, Laine 1907, Laine 1948 s. 
348, Levanto 1956, Härö 1994, Hyttinen 
1997, Tuominen 1998

Noormarkku Noormarkku Blast Furnace, Rock 
Ore

Owners of C.K. de Carnall, K.J. Lönegren, A. 
Ahlström 1806 1806-1920 Hultin 1897 s. 222, Laine 1907, Laine 1948 

s. 436, Levanto 1956, Hyttinen 1997

Kimo Oravainen Blast Furnace, Rock 
Ore Owners A. Sahlstedt, L.M. Björkenheim 1703 1703-1891 Hultin 1897, Laine 1907, Laine 1948 s. 

158, Hyttinen 1997, Tuominen 1998

Oravainen Oravainen Blast Furnace, Rock 
Ore Owners of L.M. Björkenheim 1703 1703-1866 Hultin 1897, Laine 1907, Laine 1948 s. 

158, Kulla 1996, Hyttinen 1997

Köngäs Pajala Blast Furnace, Rock 
Ore

In Sweden, the old Peräpohja; owners A. Grape, 
A. and J. Momma, Wästerbottens, A. Steinholtz, 
J. Ekström, K.Sohlberg

1645 1645-1879 Paulaharju 1923 s. 55, Arrela 1958, Peura 
1987

Forsby Pernaja Blast Furnace, Rock 
Ore

Also = Koskenkylä; owners L. Creutz, J.H. 
Nohrström, L. Falckenheim 1682 1682-1828 Hultin 1897, Laine 1907, Laine 1948 s. 

186, Hyttinen 1997

Kirjakkala Perniö Blast Furnace, Rock 
Ore Owners R. Bremer, V.Z. Bremer 1686 1686-1908

Hultin 1897, Laine 1907, Ekman 1936, 
Laine 1948 s. 232, Innamaa 1982, Hyttinen 
1997, Tuominen 1998

Koski Perniö Blast Furnace, Rock 
Ore

Owned by J. Montgomery, B.M. Björkman, J. 
von Julin 1679 1679-1890

Hultin 1897, Laine 1907, Nikander 1929, 
Laine 1948 s. 102, Koskis Bruk 1981, 
Innamaa 1982, Hyttinen 1997
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Table D1-2. Historical industrial sites operating in Finland (Source: Puustinen 2003) 

 

Historical Industrial 
Sites Municipality Institute Commentary Founding 

Year
Years of 

operation Literature references

Kuusto Perniö Blast Furnace, Rock 
Ore

Owners K. Fleming, C.J. Sallmén, J.J. von Julin, 
C.A.F. Björkenheim 1732 1732-1834 Hultin 1897, Laine 1907, Laine 1948 s. 

327, Innamaa 1982, Hyttinen 1997

Mathildedal Perniö Blast Furnace, Rock 
Ore Owners V.Z. Bremer 1852 1852-1859 Laine 1907, Laine 1948 s. 232, Innamaa 

1982, Hyttinen 1997, Tuominen 1998

Näse Perniö Blast Furnace, Rock 
Ore

Also = Latokartanotai Näsebruk; owners K. Fleming, 
C.J. Sallmén, J.J. von Julin, C.A.F. Björkenheim 1834 1834-1895 Laine 1948 s. 327, Innamaa 1982, 

Hyttinen 1997

Pohjankylä Perniö Blast Furnace, Rock 
Ore Also = Bottom; owners L. Creutz 1689 1689-1710 Hultin 1897 s. 65, Laine 1948 s. 233, 

Hyttinen 1997

Tykö Perniö Blast Furnace, Rock 
Ore

Also = Teijo; owners L. Creutz, H.E. Stenbock, K. 
Fleming, J.J. Kijk, R. Bremer, V.Z. Bremer, P.A. 
Carlborg

1686 1686-1908
Hultin 1897, Laine 1907, Ekman 1936, 
Laine 1948 s. 232, Innamaa 1982, 
Hyttinen 1997, Tuominen 1998

Antskog Pohja Blast Furnace, Rock 
Ore

Owners J. Wolle, P. Thorwöste, B.M. Björkman, J. 
von Julin 1630 1630-1880 Hultin 1897, Laine 1907, Laine 1948 s. 

102, Hyrttinen 1997

Billnäs Pohja Blast Furnace, Rock 
Ore

Also = Pinjainen; owners C. Billsten, J.W. Hisinger, J. 
Hisinger, M. Hisinger, J.F.M. Hisinger 1641 1641-1905

Hultin 1897, Laine 1907, Laine 1948 s. 
81, Tegengren 1949, Helsing 1986, 
Hyttinen 1997, Tuominen 1998

Fiskars Pohja Blast Furnace, Rock 
Ore

Owners P. Thorwöste, B.M. Björkman, J. von Julin; 
the manufactory continues to this day 1649 1649-1904

Hultin 1897, Laine 1907, Nikander 1929, 
Laine 1948 s. 102, Nirkko et al 1990, 
Kulvik & Siltavuori 1993, Tuominen 1998, 
Anttila et al 2001

Åminnefors Pohja Blast Furnace, Rock 
Ore Owners of A.H.L. Gyllenberg 1875 1875-1977 Nikander 1929, Laine 1948 s. 519

Strömfors Ruotsinpyhtää Blast Furnace, Rock 
Ore

Also = Petjärvi; owners J. Creutz, V., J.H. and P.H. af 
Forselles 1698 1698-1950

Hultin 1897, Laine 1907, Laine 1948 s. 
311, Sirén 1971, Hyttinen 1997, 
Tuominen 1998

Östermyra Seinäjoki Blast Furnace, Rock 
Ore

Also = Seinäjoki; there was also a powder factory in 
the period 1824-1890, owned by A.J., G.A. and G.A. 
Wasastjerna

1798 1798-1903 Furuhjelm 1881 s. 76, Hultin 1897, Laine 
1907, Laine 1948 s. 411, Hyttinen 1997

Nyby Siuntio Blast Furnace, Rock 
Ore

Also = Svidya or Suitia; owners E. Fleming, Finland's 
oldest Rautaruukki in Kvarnby; location inaccurate 1530 1530-1558 Hultin 1897 s. 14, Nordström 1962, Härö 

1994

Kullaa Tammisaari Blast Furnace, Rock 
Ore

Also = Koskis; Owners of C.A. Wefverstedt, J. 
Montgomerie 1728 1728-1754 Hultin 1897 s. 107, s. 148, Laine 1948 s. 

104, Hyttinen 1997

Skogby Tammisaari Blast Furnace, Rock 
Ore Owners C. Billsten, M. Hisinger, F. Hisinger 1682 1682-1908

Hultin 1897, Laine 1907, Nikander 1929, 
Laine 1948 s. 81, Hyttinen 1997, 
Tuominen 1998, Lundqvist 2001

Trollshovda Tammisaari Blast Furnace, Rock 
Ore Owners J. von Julin 1840 1840-1915 Nikander 1929, Laine 1948 s. 102, 

Hyttinen 1997

Mariefors Tuusula Blast Furnace, Rock 
Ore

Also = Kellokoski; owners of L.O. Nysten, J. 
Solitander, L.M.R. Björkenheim, W. Ramsay 1795 1795-1980 Hultin 1897, Laine 1907, Laine 1948 s. 

400, Hyttinen 1997, Tuominen 1998

Vanda Vantaa Blast Furnace, Rock 
Ore Also = Vantaa; owners V.Z. Bremer 1837 1837-1907 Laine 1948 s. 482, Hyttinen 1997, 

Saltikoff 2002

Vitele Vitele Blast Furnace, Rock 
Ore

In Russia, near the Finnish border on the shores of 
Lake Ladoga; Owners: N.I. Putiloff; used Välimäki iron 
ore

1894 1894-1904 Laine 1955 s. 74, Hyttinen 1997

Möhkö Ilomantsi Blast Furnace, Rock 
Ore Owned by A. von Rauch, N.L. Arppe 1837 1837-1907

Solitander 1884, Kaukoranta 1935, Laine 
1948 s. 620, Putkinen 1960, Björn 1991, 
Hyttinen 1997, Tuominen 1998, Salokorpi 
1999

Siltakoski Impilahti Blast Furnace, Rock 
Ore

Also = Nadešda; owners G.H. Löfström, no blast 
furnace was built 1851 1851 Laine 1948 s. 695

Huutokoski Joroinen Blast Furnace, Rock 
Ore Also = Catherine or Ekaterine; owners of N.I. Putiloff 1858 1858-1877 Solitander 1884, Laine 1948 s. 678, 

Hyttinen 1997, Salokorpi 1999

Juantehdas Juankoski Blast Furnace, Rock 
Ore

Also = Strömsdal; owners of A.W. Tigerstedt, D. 
Ponomareff, A. von Alfthan, Kymin Oy 1746 1746-1911

Solitander 1884, Hoving 1946, Laine 1948 
s. 526, Forsberg & Kankkunen 1996, 
Hyttinen 1997, Tuominen 1998, Salokorpi 
1999

Säyneinen Juankoski Blast Furnace, Rock 
Ore Also = Gustafsfors; owners P.J. Loss, A.W. Tigerstedt 1821 1821-1858 Laine 1948 s. 607, Hyttinen 1997, 

Tuominen 1998

Souru Karttula Blast Furnace, Rock 
Ore

Also = Karttula; owners of Souru Ironworks P.F. 
Semjannikoff and V.A. Poletika, Pietarin rauta- ja 
rautalankatehdas Oy

1868 1868-1907 Solitander 1884, Raatikainen 1945, Laine 
1948 s. 712, Hyttinen 1997

Raivola Kivennapa Blast Furnace, Rock 
Ore Owners P. Soltikoff, Russian Artillery Department 1800 1800-1875

Lundström 1814 s. 22, Hultin 1897 s. 
224, Laine 1907, Laine 1948 s. 546, 
Hyttinen 1997

Rautakoski Loppi Blast Furnace, Rock 
Ore Owners of A.F. Sohlman, Rautakoski Oy 1850 1850-1905 Laine 1948 s. 507, Kallenautio 1976, 

Hyttinen 1997

Katariina Muolaa Blast Furnace, Rock 
Ore Owners of Boris Galitz, not built 1852 1852 Laine 1948 s. 676

Kuuskoski Noormarkku Blast Furnace, Rock 
Ore Owners of G.A. Fredriksson, not built 1849 1849 Laine 1948 s. 504

Kuokkastenkoski Nurmes Blast Furnace, Rock 
Ore Owners of A.J. Mustonen 1879 1879-1905 Solitander 1884, Laine 1948 s. 718, 

Putkinen 1960, Hyttinen 1997

Arrakoski Padasjoki Blast Furnace, Rock 
Ore Owners of R.M. von Fieandt 1853 1853-1905 Laine 1948 s. 513, Hyttinen 1997

Vieru Padasjoki Blast Furnace, Rock 
Ore Now also = Myllykoski; Owners of R.M. von Fieandt 1853 1853-1905 Böök 1934, Laine 1948 s. 513, Laine 

1952 s. 168, Hyttinen 1997
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Table D1-3. Historical industrial sites operating in Finland (Source: Puustinen 2003) 

 

Historical 
Industrial Sites Municipality Institute Commentary Founding 

Year
Years of 
operation Literature references

Haapakoski Pieksämäen 
mlk

Blast Furnace, 
Rock Ore

Owners of J.E.A. Boije af Gennäs, N.I. 
Putiloff 1842 1842-1905

Solitander 1884, Laine 1948 s. 
633, Kautovaara 1986, Nirkko et 
al 1990, Hyttinen 1997, Salokorpi 
1999

Lieviskänkoski Puumala Blast Furnace, 
Rock Ore

Owners H.W.J Zilliacus and Carl 
Lojander, not built 1855 1855 Laine 1948 s. 677

Sumpula Rautu Blast Furnace, 
Rock Ore Owners A. Fock, A. Fock 1827 1827-1882 Laine 1948 s. 596, Hyttinen 1997

Oravi Savonlinna Blast Furnace, 
Rock Ore

Also = Squirrel piece; owners N. 
Putiloff, A. Neiglick 1868 1868-1901 Solitander 1884, Laine 1948 s. 

715, Hyttinen 1997

Jyrkkäkoski Sonkajärvi Blast Furnace, 
Rock Ore

Owned by Z. Franzén, J.E. Malmborg, 
P. Wahl 1831 1831-1918

Solitander 1884, Laine 1948 s. 
611, Nirkko et al 1990, Ylisirniö 
1990, Hyttinen 1997, Tuominen 
1998

Annantehdas Suojärvi Blast Furnace, 
Rock Ore

Also = Pyhän Anna factory or Suojärvi 
iron factory; owners A. Orlov-
Tsesmenski, F., S. and V. Gromoff

1809 1809-1905

Lundström 1814 s. 46, Laine 
1907, Laine 1933, Laine 1948 s. 
557, Pelkonen 1965, Hyttinen 
1997

Ämmä Suomussalmi Blast Furnace, 
Rock Ore

Owners J. Wegelius, a company from 
Oulu 1841 1841-1877 Laine 1948 s. 698, Hakala 1982, 

Hyttinen 1997

Tampere Tampere Blast Furnace, 
Rock Ore

Owners N.J. Idman, C.A. Ramsay, 
G.A. Wasastjerna, A. Törngren 1842 1842-1877 Laine 1948 s. 643, Hyttinen 1997

Kattilankoski Tohmajärvi Blast Furnace, 
Rock Ore

Owners Gauro Pyykkönen and Erik 
Parviainen, not built 1860 1860 Laine 1948 s. 697

Kurimo Utajärvi Blast Furnace, 
Rock Ore

Owners of Oulu-based company, 
Kurimon-Ämmän rautatehdas Oy, The 
Finland Charcoal Iron Works 
Company Limited

1854 1854-1878 Laine 1948 s. 687, Hyttinen 1997

Varkaus Varkaus Blast Furnace, 
Rock Ore

Owned by G. Wrede, E.J. Längman, 
P. Wahl 1815 1815-1908

Solitander 1884, Laine 1948 s. 
571, Hyttinen 1997, Salokorpi 
1999

Värtsilä Värtsilä Blast Furnace, 
Rock Ore Owners of N.L. Arppe, Värtsilä Oy 1851 1851-1920

Solitander 1884, Gripenberg 
1922, Kaukoranta 1935, Laine 
1948 s. 656, Putkinen 1960, 
Haavikko 1984, Nirkko et al 1990, 
Salokorpi 1999

Ylikaltimonkoski Eno
Bloomery (a type 
of metallurgical 

furnace)

Owners D. Siitonen, P. Schreyberg 
and A. Piironen, not built 1854 1854 Furuhjelm 1881 s. 77, Laine 1952 

s. 177

Hiiskoski Ilomantsi
Bloomery (a type 
of metallurgical 

furnace)
Owners of A.J. Mustonen, not built 1879 1879 Laine 1952 s. 111, Hyttinen 1997

Ilajankoski Ilomantsi
Bloomery (a type 
of metallurgical 

furnace)

Owners C. Huovinen (oldest cabin), E. 
Dahlström, G. Löfström, N.L. Arppe, 
A.J. Mustonen, S. Parviainen

1836 1836-1847 Furuhjelm 1881 s. 77, Laine 1952 
s. 106, Björn 1991, Hyttinen 1997

Käenkoski Ilomantsi
Bloomery (a type 
of metallurgical 

furnace)

Owners of E.J. Längman, N.L. Arppe, 
A.J. Mustonen, S. Parviainen 1839 1839-1880

Furuhjelm 1881 s. 76, Kaukoranta 
1935, Laine 1952 s. 108, Björn 
1991, Hyttinen 1997

Alajoki Juva
Bloomery (a type 
of metallurgical 

furnace)

Owners A. Bagge, not built; location 
inaccurate 1849 1849-1881e Furuhjelm 1881 s. 77, Laine 1952 

s. 177

Hyppyrinkoski Kaavi
Bloomery (a type 
of metallurgical 

furnace)
Owners Samuel Corneér 1795 1795-1802 Furuhjelm 1881 s. 76, Tuomi 1984

Kortteinen Kaavi
Bloomery (a type 
of metallurgical 

furnace)

Owned by Anders Landgren et al., 
A.W. Tigerstedt 1823 1823-1851 Furuhjelm 1881 s. 76, Laine 1952 

s. 94, Tuomi 1984, Hyttinen 1997

Kiminki Karstula
Bloomery (a type 
of metallurgical 

furnace)

Owners of the Kiming Block Company, 
G.A. Wasastjerna, A., G.V. and and. 
Donner

1839 1839-1897 Furuhjelm 1881 s. 76, Laine 1952 
s. 150, Nirkko et al 1990

Mankilankoski Kaustinen
Bloomery (a type 
of metallurgical 

furnace)

Owners J. Rauma and Mankilankoski 
company 1868 1868-1878 Furuhjelm 1881 s. 76, Laine 1952 

s. 165

Jukajoki Kontiolahti
Bloomery (a type 
of metallurgical 

furnace)
Owners J. Lukkarinen 1862 1862-1865 Furuhjelm 1881 s. 77, Laine 1952 

s. 118, Tuomi 1984

Haaga Kortesjärvi
Bloomery (a type 
of metallurgical 

furnace)

Also = Rantala; owners of G.A. 
Lindqvist 1825 1825-1852 Furuhjelm 1881 s, 76, Laine 1952 

s. 147

Purmala Kortesjärvi
Bloomery (a type 
of metallurgical 

furnace)

Also = "Prostens cabin"; the owners 
are not known, it was originally 
reported that they were in Lappajärvi, 
no more detailed information

1881e 1881e Furuhjelm 1881 s. 76, Laine 1952 
s. 177

Saarikoski-
Kuhmo Kuhmo

Bloomery (a type 
of metallurgical 

furnace)

Also = Akonkoski; owners of F.E. 
Bergström 1874 1874-1878 Furuhjelm 1881 s. 77, Laine 1952 

s. 145

Niklasfors Kuru
Bloomery (a type 
of metallurgical 

furnace)

Also = Kuru, Nygård; owners of N.J. 
Idman 1825 1825-1858 Furuhjelm 1881 s. 76, Laine 1952 

s. 166
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Table D1-4. Historical industrial sites operating in Finland (Source: Puustinen 2003) 

 

Historical 
Industrial Sites Municipality Institute Commentary Founding 

Year
Years of 

operation Literature references

Kuusankoski Laukaa Bloomery (a type of 
metallurgical furnace)

Owners K. Niemelä and E. Järvenpää, not 
built 1863 1863 Laine 1952 s. 177

Pankakoski Lieksa Bloomery (a type of 
metallurgical furnace) Owners J. Hällström, I. Stenius 1829 1829-1903

Furuhjelm 1881 s. 76, Solitander 1884, 
Laine 1952 s. 96, Putkinen 1960, 
Järvinen 1991, Hyttinen 1997

Vieki Lieksa Bloomery (a type of 
metallurgical furnace)

Owners K.G. Hällström and K.G. Stenius, 
not built 1837 1837 Furuhjelm 1881 s. 76, Laine 1952 s. 98

Vinkiänkoski Längelmäki Bloomery (a type of 
metallurgical furnace)

Owners of K.E. Wetterhoff, K.J. Collin and 
A.W. Helsinki, not built 1852 1852 Laine 1952 s. 177

Yskjärvi Muolaa Bloomery (a type of 
metallurgical furnace) Owned by G. Nasaroff 1868 1868-1872 Laine 1952 s. 175

Mänttä Mänttä Bloomery (a type of 
metallurgical furnace) Owners of A.G.A. Palmfelt, not built 1855 1855 Laine 1952 s. 178

Palonurmi Nilsiä Bloomery (a type of 
metallurgical furnace) Also = Korkeakoski; owners Pietikäinen 1854 1854-1866 Furuhjelm 1881 s. 77, Laine 1962 s. 

113

Palojärvi Nurmes Bloomery (a type of 
metallurgical furnace) Owners H. Heikkinen 1825 1825-1827 Laine 1952 s. 93

Könninluoma Nurmo Bloomery (a type of 
metallurgical furnace)

Also = Königsbäck; owners are unknown, no 
details 1881e 1881e Furuhjelm 1881 s. 76

Stytinkoski Nurmo Bloomery (a type of 
metallurgical furnace) Owners unknown, no details 1881e 1881e Furuhjelm 1881 s. 76

Kives Paltamo Bloomery (a type of 
metallurgical furnace)

Also = Varisjoki in the same place, 
Myllyranta auxiliary cabin; owners of C.G. 
Bergbom, a company from Oulu, a company 
from St. Petersburg

1852 1852-1859 Wathén 1858, Furuhjelm 1881 s. 77, 
Laine 1952 s. 143

Varisjoki Paltamo Bloomery (a type of 
metallurgical furnace)

Also = Testicle in the same place, Myllyranta 
auxiliary cabin; owners of C.G. Bergbom, a 
company from Oulu, a company from St. 
Petersburg

1852 1852-1859 Wathén 1858, Laine 1952 s. 143

Kaaranneskoski Pello Bloomery (a type of 
metallurgical furnace)

Also = Karanäs or Kaarannes; owners of 
E.D. Christier, O. Ekström; worked together 
with Ruukki in Köngäs

1795 1795-1807
Wathén 1858, Furuhjelm 1881 s. 78, 
Rosberg et al 1931, Arrela 1958, Peura 
1987

Koskensaari Petäjävesi Bloomery (a type of 
metallurgical furnace)

Owners of J.E.A. Boije, a company from 
Jyväskylä 1850 1850-1897 Furuhjelm 1881 s. 76, Laine 1952 s. 

157, Kalpio 1988, Hyttinen 1997

Pengerkoski Petäjävesi Bloomery (a type of 
metallurgical furnace) Owners of C.H. John, E. Wallens 1841 1841-1847 Furuhjelm 1881 s. 76, Laine 1952 s. 

150

Porsaskoski Pieksämäen mlk Bloomery (a type of 
metallurgical furnace)

Owners of H.G. and A. Sikanen, J. Bruun, 
C. Husgafvel 1838 1838-1885 Furuhjelm 1881 s. 77, Solitander 1884, 

Laine 1952 s. 168

Korkeakoski Pielavesi Bloomery (a type of 
metallurgical furnace)

Owned by F. and S. Paldani, J.A. and E. 
Fellman 1839 1839-1882 Furuhjelm 1881 s. 77, Laine 1952 s. 

113, Hyttinen 1997

Lapinniemi Pielavesi Bloomery (a type of 
metallurgical furnace)

The owners are unknown, there must have 
been a cabin for local residents, no details 1800-lo 1800-lo Nirkko et al 1990

Paasikoski Pielavesi Bloomery (a type of 
metallurgical furnace) Owners of A. Tschernichin, not built 1841 1841 Furuhjelm 1881 s. 77, Laine 1952 s. 

177

Saaninkoski Pihtipudas Bloomery (a type of 
metallurgical furnace)

Also = Saarikoski, Vierun auxiliary cabin; 
owners of G.A. Lindqvist, L.G. Schultz 1845 1845-1870 Furuhjelm 1881 s. 76, Laine 1952 s. 

147, 177

Sukkulajoki Polvijärvi Bloomery (a type of 
metallurgical furnace) Owners of A.J. Europaeus, not built 1839 1839 Laine 1952 s. 177

Jaurakkakoski Pudasjärvi Bloomery (a type of 
metallurgical furnace) The owners are unknown, not built 1880 1881 Furuhjelm 1881 s. 78

Timonen Pudasjärvi Bloomery (a type of 
metallurgical furnace)

Also = Hirvaskoski; owners of A.W. 
Ramberg, L. Candelin 1841 1841-1877 Furuhjelm 1881 s. 77, Laine 1952 s. 

137

Ultimojankoski Pudasjärvi Bloomery (a type of 
metallurgical furnace)

Owners of Lingonblad and Hejdeman, not 
built 1852 1852 Laine 1952 s. 177

Vesikoski Pyhäjärvi Bloomery (a type of 
metallurgical furnace)

Owners Z. Durchman, Z. Franzén, H. 
Sjöberg 1840 1840-1876 Wathén 1858, Furuhjelm 1881 s. 77, 

Laine 1952 s. 133

Tuusjärvi Rantasalmi Bloomery (a type of 
metallurgical furnace) Owners unknown, No details available 1830 1830-l Böcker 1835, Laine 1952 s. 168

Sinettä Rovaniemen mlk Bloomery (a type of 
metallurgical furnace) Owners of I.M. Clementoff, no further details 1788 1788-1858e Wathén 1858, Rein 1867, Furuhjelm 

1881 s. 77

Petäjäkoski Sotkamo Bloomery (a type of 
metallurgical furnace) Owners of J.K. Wichmann, P. Wahl 1838 1838-1880 Furuhjelm 1881 s. 77, Laine 1952 s. 

127, Wilmi 1997, Hyttinen 1997

Näljängänkoski Suomussalmi Bloomery (a type of 
metallurgical furnace)

The owners are unknown, not built; location 
inaccurate 1880 1880-1881 Furuhjelm 1881 s. 78
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Table D1-5. Historical industrial sites operating in Finland (Source: Puustinen 2003) 

 
 

Historical Industrial 
Sites Municipality Institute Commentary Founding 

Year
Years of 
operation Literature references

Myllyranta Utajärvi Bloomery (a type of 
metallurgical furnace)

Owners of C.G. Bergbom, a company from 
Oulu, a company from St. Petersburg 1838 1838-1859 Furuhjelm 1881 s. 77, Laine 1952 s. 

119

Urimolahti Varpaisjärvi Bloomery (a type of 
metallurgical furnace)

Also = Urimalahti; Owners of L.F. Engström, 
L.F. Dahlström 1792 1792-1858 Furuhjelm 1881 s. 76, Laine 1952 s. 

81, Hyttinen 1997

Kauppilanjoki Vieremä Bloomery (a type of 
metallurgical furnace)

Also = Ostokoski, Salahm's auxiliary cabin; 
owners E. and L.F. Dahlström, Z. Franzén 1849 1849-1876 Furuhjelm 1881 s. 77, Laine 1952 s. 

116

Nissilä Vieremä Bloomery (a type of 
metallurgical furnace)

Salahm's auxiliary cabin; owners E. and L.F. 
Dahlström, Z. Franzén 1844 1840-1873 Furuhjelm 1881 s. 77, Laine 1952 s. 

115

Saarikoski-Vieremä Vieremä Bloomery (a type of 
metallurgical furnace)

Salahm's auxiliary cabin; owners E. and L.F. 
Dahlström, Z. Franzén 1841 1841-1870 Laine 1952 s. 112

Salahmi Vieremä Bloomery (a type of 
metallurgical furnace) Owners E. and L.F. Dahlström, Z. Franzén 1807 1807-1908

Furuhjelm 1881 s. 77, Solitander 1884, 
Laine 1952 s. 85, Hyttinen 1997, 
Tuominen 1998, Salokorpi 1999

Saaresjoki Vuolijoki Bloomery (a type of 
metallurgical furnace)

Myllyranta auxiliary cabin; owners of C.G. 
Bergbom, a company from Oulu, a company 
from St. Petersburg

1844 1844-1855 Wathén 1858, Laine 1952 s. 142

Inha Ähtäri Bloomery (a type of 
metallurgical furnace)

Also = Gustafsfors; owners of E.G. Roschier, 
G.A. Wasastjerna, C. and E.J. Bähr, A.W. 
Lagergren, A.N. Keirkner, Oy Fiskars Ab

1841 1841-1962
Furuhjelm 1881 s. 76, Laine 1952 s. 
159, Nirkko et al 1990, Inhan tehtaat 
1991, Hahne 1994, Hyttinen 1997

Sippola Anjalankoski Manufacturing 
Factory Owned by J. Creutz 1691 1691-1705 Hultin 1897 s. 72, Hellgren 1957

Läskelä Harlu Manufacturing 
Factory Owners of N.L. Arppe, K.L. Arppe 1859 1859-1888 Laine 1952 s. 496

Henriksdal Hämeenkoski Manufacturing 
Factory

Also = rapids; owners H.J. Dufva, A. 
Korhonen 1867 1867-1888 Laine 1952 s. 492

Kuohunkoski Jyväskylän mlk Manufacturing 
Factory Owners K.G. Strömberg 1878 1878-1884 Laine 1952 s. 497

Vexiö Kangasala Manufacturing 
Factory

Also = Vääksy; owners of F.W. Favorin, the 
ingot cabin was not established 1837 1837-1845 Laine 1950 s. 121, Laine 1952 s. 479

Pohjolankoski Keuruu Manufacturing 
Factory Owners P. Saxberg 1879 1879-1885 Laine 1952 s. 498

Juvankoski Kuolemajärvi Manufacturing 
Factory Owners J. Thorwörste; location inaccurate 1687 1687-1704 Hultin 1897 s. 71, Laine 1907, Roos 

1924, Hyttinen 1997

Pori Pori Manufacturing 
Factory

Also = Pori nail factory; owners of C.J. Borg, 
T. Walenkamph 1864 1864-1866 Laine 1952 s. 493

Renfors Tampere Manufacturing 
Factory Owners V.L. Renfors 1849 1849-1863 Laine 1952 s. 482

Turku Turku Manufacturing 
Factory

Owners F. de Ron, Åbo Jern Manufactory 
Bolag, C.M.M. Armfelt, A. Armfelt 1855 1855-1898 Laine 1952 s. 483

Peippola Uusikirkko Manufacturing 
Factory

Owned by D. v. Demienoff, J. Österman and 
V. Iljin 1800 1800-1844

Lundström 1814 s. 19, Hultin 1897 s. 
224, Laine 1907, Laine 1948 s. 421, 
Hyttinen 1997

Nurmi Vahviala Manufacturing 
Factory

Also = Nurmi fine factory; owners of 
Hackman & Co 1875 1875-1891 Laine 1952 s. 497

Tervajoki Vahviala Manufacturing 
Factory Owned by J. Brochman 1798 1798-1809 Lundström 1814 s. 16, Hultin 1897 s. 

223, Laine 1950 s. 120

Pero Viipuri Manufacturing 
Factory

Also = Vyborg or Peron nail factory; owners 
J. Bandholz, A.W. Berg, I. Rasterajeff 1862 1862-1885 Solitander 1884, Laine 1952 s. 486

Huppoinen Viipurin mlk Manufacturing 
Factory

Owned by P. Fremling and Tesk; location 
inaccurate 1696 1696-1704 Hultin 1897 s. 73

Yläsäiniö Viipurin mlk Manufacturing 
Factory Owners of J. Brochmann? 1761 1761-1813 Hultin 1897 s. 224

Yläsäiniön 
naulatehdas Viipurin mlk Manufacturing 

Factory Owners Collet, V. Neustrojeff, L. Petroff 1874 1874-1885 Laine 1952 s. 495
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