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ABSTRACT 

About the project 

The objective of the project is to scale up the mining activities of FQM Kevitsa Mining Oy 
in order to make more efficient use of the site’s multi-mineral deposit. The Kevitsa deposit 
is a large but low-grade ore body consisting of iron, nickel, and copper sulphides with locally 
high concentrations of platinum, palladium, and gold. According to a resource and reserve es-
timate produced in March 2011, the total mineral resources of the deposit amount to ap-
proximately 275 million tonnes with mining reserves of approximately 161 million tonnes. 

FQM Kevitsa Mining Oy was granted a permit to extract 5 million tonnes of ore per annum at 
the Kevitsa site in Sodankylä, Finland on 2 July 2009. The permit covers surface mining, 
crushing and grinding, processing of the ore to produce nickel and copper concentrates, and 
depositing the resulting waste. The works include connecting the site to an electricity supply, 
building access roads, arranging water supply, and making provision for wastewater treat-
ment. Construction work on the mine began in the summer of 2010, and the objective is to 
achieve commercial production in mid-2012. 

This EIA examines the potential of scaling up mining intensity by raising the annual produc-
tion rate to either 7.5 or 10 million tonnes and the total capacity over the life of the mine to 
either 125 or 208 million tonnes. The increased capacity is to be achieved by expanding the 
open pit. Underground mining may become a possibility towards the end of the mine’s life if 
resource and reserve estimates continue to indicate higher potential. Underground mining is 
not a viable option with the current reserves and the geology of the site. The most superficial 
parts of the ore can only be mined using open-pit technology, and the current information 
does not yet enable reliable techno-economic assessments as regards the deeper inferred ma-
terial. An increase in the mineral processing capacity will also inevitably increase the quanti-
ties of chemicals used. The volume of water required for the process is nevertheless expected 
to remain largely unchanged. Increasing the overall mining capacity will also increase the 
dimensions of the mine, which in turn will increase the need for drainage and – coupled with 
other potential expansions – the volume of wastewater. The volumes of waste rock and tail-
ings resulting from mineral processing will also increase, along with the space required for 
depositing the waste materials. The volume of traffic will increase as more transport and a 
larger workforce will be required. Depending on the chosen alternative, nickel concentrate 
production will amount to approximately 80,000–160,000 tonnes per annum and copper con-
centrate production to approximately 60,000–120,000 tonnes per annum. The concentrates 
will be sold impure. They will be transported by road to a port in the Bay of Bothnia or to a 
rail terminal located between Kemijärvi and Rovaniemi, from where they will be forwarded 
to buyers by rail. The life of the mine is believed to extend to approximately 20–30 years de-
pending on the annual mining volumes and the overall scale of exploitation. 

EIA procedure and proposed alternatives 

A new Environmental Impact Assessment is required if the scale of mining on the site is to be 
materially expanded. FQM Kevitsa Mining Oy commissioned Pöyry Finland Oy to produce 
this EIA which discusses the likely effects of the project on the environment and the well-
being of local residents according to EIA legislation. Public authorities, organisations, and 
individual citizens are invited to submit comments on the EIA report to the Lapland Centre 
for Economic Development, Transport and the Environment, which acts as the supervising 
authority. The supervising authority will issue an opinion on the EIA report which will factor 
in any other comments received. No final decisions will be issued or permits granted in the 
course of the EIA procedure. If the project coordinator decides to scale up production, a new 
environmental permit will have to be obtained from the Regional State Administrative 
Agency for Northern Finland. 
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The EIA procedure associated with the proposed scaling up of production at the Kevitsa mine 
focuses on three alternatives which differ from each other in terms of the scale of mining and 
production capacity. No ‘do-nothing’ scenario as such was included in the assessment, as 
mining on the site will in any case go ahead on the basis of the existing permits. Mining on 
the basis of the existing permits is therefore the ‘do-nothing’ scenario – or ALT0+ – in this 
assessment. 

Mining on the basis of the existing permits, ALT0+: 

 Mining capacity: 95 million tonnes (5 million tonnes per annum) 
 Waste rock: 240 million tonnes 
 Tailings: 90 million tonnes 
 Technique: open-pit mining 

Mining within the boundaries of the current site, ALT1: 

 Mining capacity: 125 million tonnes (7.5 million tonnes per annum [ALT1.1] or 10 
million tonnes per annum [ALT1.2]) 

 Waste rock: 500 million tonnes 
 Tailings: 121 million tonnes 
 Technique: open-pit mining and potentially underground mining 

Mining beyond the current site, ALT2: 

 Mining capacity: 208 million tonnes (7.5 million tonnes per annum [ALT2.1] or 10 
million tonnes per annum [ALT2.2]) 

 Waste rock: 640 million tonnes 
 Tailings: 203 million tonnes 
 Technique: open-pit mining and potentially underground mining 

The sub-alternative ALT1.5, which would exploit the full 161 million tonnes of the deposit’s 
known mining reserves, would be a viable option based on current information. 

The layout of the mining site has been specified in the existing permit. This EIA also dis-
cusses alternatives for expanding the tailings storage facility and the waste rock dump as well 
as the water reservoir and the wetland treatment site, if necessary. The alternatives include 
expanding the waste rock dump beyond the current site to the east (WRD1.1), to the north 
(WRD1.2), or to the west (WRD1.3), or increasing the height of the waste rock dump in its 
current location. Alternatives for relocating the tailings storage facility include Sippiöaapa 
Bog (TSF1), Kevitsanaapa Bog to the south of the current disposal site (TSF2), an area just to 
the west of the current disposal site (TSF3), Lake Saiveljärvi (TSF4), and Lake Satojärvi 
(TSF5), or increasing the dump height of the tailings storage facility in its current location. 

Current state of the site 

The mining site has a continental climate. There are no notable sources of airborne emissions 
or heavily trafficked roads in the area. The quality of air is mostly affected by transboundary 
transport of air pollutants. The air quality is generally rated good in Sodankylä. 

The water bodies in the immediate vicinity of the Kevitsa mine are located within the drain-
age basin of River Kemijoki (65) and mainly that of River Kitinen (65.8). The majority of the 
water bodies in the area are streams, and the lakes in the area are relatively small with the ex-
ception of Lake Vajunen. The nearest lakes are Lake Satojärvi and Lake Saiveljärvi. The 
nearest stream to the site is Mataraoja Brook, which has its source within the boundaries of 
the current site. River Kitinen, which is regulated by the electricity company Kemijoki Ltd, 
runs approximately 5 kilometres to the west of the site. Lake Vajunen is a reservoir located 
upstream from Vajukoski Hydropower Station, into which wastewater from the site will be 
piped. Most of the water bodies in the Kevitsa area as well as River Kitinen are humic and ei-
ther oligotrophic or slightly eutrophic. The waters are slightly acidic, which is typical of 
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mires. Oxygen levels have been mostly good or moderate, although depleted levels have been 
registered at times in Lake Saiveljärvi and Lake Satojärvi. The nutrient content is relatively 
low. Higher levels of nitrogen oxides and phosphorus have nevertheless been registered in 
both Lake Satojärvi and Lake Saiveljärvi and, to a lesser extent, in other water bodies located 
downstream. Concentrations of heavy metals (Fe, Mn, Zn, Ni, Cu) are largely consistent with 
the natural background of the area. The Finnish environmental administration authorities 
have rated the ecological status of the water bodies as follows (relative to the optimum): 

- River Ala-Liesijoki: high 
- River Kitinen and River Kelujoki: good 

The EIA team rated the ecological status of the smaller bodies of water in the area as follows: 

- Allemaoja Brook: high 
- Lake Satojärvi, River Viivajoki, and Mataraoja Brook: good 
- Lake Saiveljärvi: moderate 

The classification is based on existing water quality data and information about the levels of 
diatoms and benthos in the periphyton. Plecoptera, caddisfly, and mayfly were the most nu-
merous species found in the benthic communities of River Viivajoki and Mataraoja Brook 
within the Kevitsa mining site. According to phytoplankton surveys carried out in 2010, the 
trophic classifications of the nearby lakes vary from eutrophic (Lake Saiveljärvi and Lake Sa-
tojärvi) to mesotrophic (Lake Vajunen). 

Most of the species of fish found in rivers and streams in the area are of low economic value. 
In addition to the European bullhead, the area’s rivers and streams are home to small popula-
tions of brown trout, grayling, burbot, common minnow, common dace, and Eurasian ruffe. 
Lake Saiveljärvi has Northern pike, European perch, common roach, and ruffe. Lake Sato-
järvi has no fish of economic value. Local residents rarely wish in the waters located near the 
Kevitsa site. Almost 270 households fished around the dams of River Kitinen in 2008. The 
most popular place was Lake Vajunen (36% of the catch), where the catch was approximately 
eight times the size of that of Lake Saiveljärvi. Heavy metal concentrations in fish have 
been studied in Lake Saiveljärvi, Mataraoja Brook, and in the reservoirs of Vajukoski Dam, 
Matarakoski Dam, and Kelukoski Dam. The levels of metal were mostly low, below the de-
tection limit. 

The soil of the Kevitsa site mostly comprises silty sand till with some concentrations of sand 
till and gravelly sand till. Due to the composition of the till, the soil has low permeability. 
The most common type of topsoil in the lowlands between the moraines is peat, with a layer 
thickness of between 0.1 and 4.2 metres. The element content of the soil is below the thresh-
old values specified in Finnish Government Decree No 214/2007 as regards most metals. 
Elevated values of nickel have nevertheless been registered in places, and these exceed the 
aforementioned threshold values. However, these concentrations are natural and typical of the 
composition of the bedrock found in the area. 

The layered intrusion of Kevitsa is part of Matarakoski Formation, which belongs to the Sa-
vukoski Group of supracrustal rocks located in the eastern parts of the Central Lapland 
Greenstone Belt and mostly comprises fine-grained waterlain phyllites and black schist. The 
intrusion rock types are mostly gabbros and ultramafic cumulates, primarily olivine pyrox-
enites. The surface of the bedrock is fractured in places, but the intrusive rocks are mostly in-
tact.  The area has some discontinuous zones that  may be due to faulting as  well  as  fracture 
zones. The ore body associated with the Kevitsa intrusion is located in the Kevitsansarvi area, 
to the north of Kevitsanvaara Hill. Mineralisation is known to extend to a depth of at least 
750 metres. The Kevitsa deposit is a large but relatively low-grade Ni-Cu-PGE ore. The met-
als are bonded to sulphide minerals, the most common ones being pyrrhotite, chalcopyrite, 
and pentlandite. In addition to nickel and copper, the ore also contains cobalt, platinum, pal-



 PÖYRY FINLAND OY 
 Ref: 9M209124 
 Date: 5 April 2011 
 Page 4 (372) 
 

 

Copyright © Pöyry Finland Oy 

ladium, and gold. The uranium concentration of the deposit is low, as are the concentrations 
of its daughter products. 

There are no classified aquifers within the mining site or in its immediate vicinity. The near-
est classified aquifer is located approximately 8 kilometres to the south of the mining site 
boundary (Moskuvaara 12758188, Class III). There are three aquifers along the transport 
route between the villages of Sattanen and Kersilö: Myllymaa (Class II), Hietakangas 
(Class III), and Ahvenjärvenkangas (Class II). Due to the thinness and poor quality of the soil 
(mostly comprising fine-grained till), not much groundwater accumulates in the area, which 
is why there are no notable aquifers within the mining site. The water table mostly follows 
the surface topography. The height of the water table is typically between 0 and 5.5 metres 
below ground level. Groundwater flows towards the wetland areas from the nearby hills. In 
the wetlands, groundwater flow is believed to follow the direction of surface waters. The 
quality of groundwater found in the area is mostly good and unaltered. Lower water quality 
readings (low pH, elevated nickel concentrations, etc.) have been registered in individual 
groundwater standpipes due to the geology of the area. Extensive hydrogeological studies 
were carried out in the area in connection with the EIA procedure in 2010, which will be used 
to produce a numerical groundwater model of the mining site. The findings of the studies 
have not yet been fully analysed and cannot therefore be made full use of in this report, but 
they indicate that the bedrock in the area can be divided into four different categories based 
on permeability. The highest permeability levels typically occur near the surface of the bed-
rock  (between  0  and  40  metres  below ground  level),  but  there  are  also  zones  deeper  in  the  
bedrock (< 250 metres) where permeability levels are high. 

Vegetation in the mining site comprises pine-dominated sub-xeric wooded moors and mesic 
wooded moorland as well as treeless string bogs and wooded pine and spruce mires. The 
wooded moors consist of young, homogeneous commercial forests that have been burned af-
ter harvesting. Paludified and lowland forests have been drained for forestry purposes. The 
wetlands in the area have mostly retained their natural biodiversity. The majority of the 
wooded wetlands are pine mires. The treeless wetlands are mostly mesotrophic and eutrophic 
flark bogs. The area also has rich fens and various combinations of different mire habitats. 
Moreover, the area has herb and grass spruce mires, which have been identified as habitats of 
special importance in the Finnish Forest Act. There are no biotopes protected under the Fin-
nish Nature Conservation Act in the area, but there are natural springs located to the east of 
Lake Satojärvi which are protected under the Finnish Water Act. Endangered biotopes within 
the area include rich lawn fens, and vulnerable biotopes include Equisetum sylvaticum spruce 
mires,  rich  spruce-birch  fens,  rich  pine  fens,  and  herb-rich  pine  fens,  as  well  as  serpentine  
outcrops. There are also several populations of threatened or otherwise significant species of 
vascular plants and fungi within the mining site. No threatened species of lichen or moss are 
known to occur within the site. Alpine catchfly (Lychnis alpina var. serpentinicola) and three 
rare species of fungi – Amylocystis lapponica, Phlebia centrifuga, and Fomitopsis rosea – are 
found in the vicinity of the site. The treeless wetland areas contain populations of Early 
marsh orchid (Dactylorhiza incarnata) as well as a single population of capitate sedge (Carex 
capitata), European common twayblade (Listera ovata), and Hudson Bay sedge (Carex 
heleonastes).  Livid  sedge  (Carex livida) is common in many areas around the mining site. 
The species with the highest conservation statuses are the Alpine catchfly (Lychnis alpina 
var. serpentinicola), which has been identified as a species of special concern, and the na-
tionally protected European common twayblade (Listera ovata). Biological surveys were car-
ried out on the site before construction works began, focusing on the concentration of heavy 
metals in Pleurozium schreberi moss, for example. The levels registered during the surveys 
were mostly consistent with natural background conditions. Nickel concentrations were 
slightly elevated from the natural background due to the area’s geochemistry. Bioindicator 
surveys have also been carried out with regard to the sulphur and element content of pine 
needles. The sulphur levels registered during the surveys were on average lower than those 
registered elsewhere in Finland during the 2000s, which is a reflection of the good air quality 
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in the area. Levels of heavy metals measured from horse ants were also lower than those re-
corded elsewhere in Finland in the 2000s. 

Bird life in the Kevitsa mining site is typical of the mires and forests of Southern Lapland. A 
total of 38 species of birds were identified in the area in connection with on-site biological 
surveys carried out in the summer of 2010, the most numerous of which were the Willow 
Warbler and the Brambling. Several species of waterfowl typical of Lapland are found nest-
ing at Lake Satojärvi, including the Common Scoter, the Long-tailed Duck, and the Smew. 
Species found nesting at Lake Saiveljärvi include swans, the Common Goldeneye, and the 
Common Teal. The lakes have significance as locally valuable areas of nesting, as resting 
places for migrating waterfowl, waders, and gulls, and as gathering places during moulting. 
Nine large birds of prey have established territories within or in the immediate vicinity of the 
mining site. A threatened species of diurnal birds of prey formerly nested in the area, but the 
latest information indicates that the bird has abandoned or is about to abandon its territory 
and is moving further away from the mining site. The species of birds nesting within the min-
ing site include several species that are listed in Annex 1 of the European Birds Directive and 
for the conservation of which Finland is specifically responsible. The surveyors also identi-
fied species of birds that have been classified as threatened or as subject to strict protection 
under the Finnish Nature Conservation Act. Moreover, the species of birds found nesting in 
the area include both nationally vulnerable and near threatened species. Regionally threatened 
species also nest within the mining site. 

According to distribution records, the mining site and its immediate surroundings are home to 
a vast number of animals typical of Southern Lapland. The area is within the range of all of 
Finland’s large carnivorous mammals. No populations of threatened terrestrial animals or no-
table populations of threatened groups or species of organisms are known to live within the 
mining site or in its immediate vicinity. The European otter is found in the nearby waters. 
The most important game animal in the area is the Eurasian elk. The area has healthy num-
bers of game birds, although considerable variations exist. 

There are several Natura 2000 sites near the Kevitsa mining site: The nearest two are Koite-
laiskaira Wilderness (FI1301716, 43,938 hectares) immediately to the east of the mining site 
and Pomokaira Wilderness (FI1301712, 92,358 hectares) along the transport route. Vi-
iankiaapa Bog (FI1301706, 6,595 hectares) is located approximately 8 kilometres to the south 
of the mining site. The nearest sites belonging to Finland’s national programme for the pro-
tection of old-growth forests are Koitelaiskaira Wilderness (9 kilometres away) and Pomo-
kaira Wilderness (30 kilometres away). Other nearby conservation areas include the protected 
wetlands Ilmakkiaapa Bog, Pomokaira-Tenniöaapa Bog, and Viiankiaapa Bog, as well as 
Koitelaiskaira National Park, which belongs to Finland’s national programme for the devel-
opment of national parks and nature conservation areas and includes most of the Koitelais-
kaira Natura 2000 site. 

There are no nationally, regionally, or locally recognised cultural landscapes in the vicinity of 
the mining site. The most important economies in the area have traditionally been forestry 
and reindeer husbandry.  The area is  also used for  various recreational  purposes,  most  im-
portantly for hunting, fishing, and berry picking. There are no residential properties or other 
buildings within the mining site or in its immediate vicinity. The nearest holiday homes are 
located to the northwest of the mining site and on the southern banks of Lake Saiveljärvi. The 
nearest permanent homes are located in the village of Petkula, approximately 4–5 kilometres 
from the site boundary. 

The area is governed by the regional land use plan of Northern Lapland, in which it has been 
designated as  a  mining site  (marked ‘EK 1904’),  and by a  local  master  plan for  the Lokka-
Koitelainen-Kevitsa area (2001), in which it has been reserved for mining and quarrying 
(marked ‘EO’). There are no detailed plans governing the mining site or its immediate sur-
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roundings. Sodankylä Local Council has issued a special planning order for the construction 
of the mine according to the existing environmental permits. The mining company owns all 
of the land included in the current mining site. Approximately six archaeological sites have 
been identified in the vicinity of the mining site. 

In terms of its landscape, the site belongs to the national character area of Southern Lapland, 
and more specifically to the region of string bogs. The area has a gently sloping landscape 
typical of Central Lapland, characterised by mires and small hills as well as pine-dominated 
hemiboreal forest. 

According to the Finnish Transport Agency, traffic on European route E75 amounted to ap-
proximately 5,600 cars per day around the centre of Sodankylä and to 990 cars per day 
around the village of Petkula in 2008. Heavy goods vehicles account for between 5 and 13 
percent of the total volume of traffic between Sodankylä and Petkula. A new access road has 
been constructed from Petkula to the mining site. 

The land on which the mining site is located belongs to Oraniemi Reindeer Herding Dis-
trict. The district measures a total of approximately 3,900 square kilometres, with grazing for 
up to 6,000 reindeer. There are approximately 140 herders in the area, 22 of whom herd rein-
deer for a living. These herders own approximately two thirds of all the reindeer grazing in 
the area. There are both summer and winter grazing pastures within the mining site, and the 
latter in particular are vital for reindeer husbandry. Even without the proposed scaling up, 
mining will have significant implications on reindeer husbandry in the area. Mining on the 
basis of the existing environmental permits will swallow up 14 square kilometres of pastures. 
The district managers and the project coordinator have signed an agreement according to 
which the project coordinator will reimburse the reindeer herding community for any incon-
venience caused. There is also a reindeer herders’ lodge and two round up corrals (Vaiskon-
selkä and Hanhilehto) near the site. 

The mining site is currently (before construction works began) not being used for anything 
that causes noise or vibration. 

Expected impacts 

The Environmental Impact Assessment covers the entire lifecycle of the mine. The assess-
ment draws on earlier surveys, investigations, and reports, as well as research data and meas-
urements taken from other similar mining projects. The EIA team also carried out several ad-
ditional surveys regarding vegetation, animals, hydrology, and reindeer husbandry, for exam-
ple. The findings of the assessment are described in this report. The assessment covered the 
likely environmental impacts of the mining project on the following aspects: 

 Air quality and climate 
 Water flows, water quality, and aquatic ecosystems 
 Fish and fishing 
 Soil, bedrock, and groundwater (quality and water table) 
 Vegetation, animals, and biodiversity 
 Nearby nature conservation areas 
 Scenery, planning, land use, the built environment, and sites of cultural and historical 

importance 
 Traffic 
 Noise and vibration 
 Humans and society (social impacts) 
 Reindeer husbandry 
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Each of the aforementioned categories has been examined proportionally to the degree to 
which the mining project is expected to have implications on the same. The most extensive 
assessments therefore relate to social impacts as well as air quality and hydrology. 

Airborne emissions resulting from the mining activities include dust (fine particles) as well 
as flue gases produced by explosions, machinery/traffic, and the heating plant. The dispersion 
of dust and flue gases produced by the heating plant have been studied using modelling soft-
ware. The dust resulting from the mining activities is believed to mostly remain within the 
mining site, and only low concentrations of fine particles will travel further afield and to the 
village of Petkula, for example. The quality of air will remain within the relevant guideline 
and threshold values in the nearby residential areas, and the elevated levels within the mining 
site will also be within the acceptable limits. Differences between the proposed alternatives 
are relatively small, with the exception of the tailings storage facility options included in 
ALT2. TSF1 (Sippiöaapa Bog) is the worst alternative in terms of the dispersion of dust. Ni-
trogen oxides are the most significant component of flue gas emissions resulting from ma-
chinery and traffic. The volume of emissions grows in proportion to the intensity of produc-
tion, which means that the highest emission volumes are naturally associated with ALT2. The 
emissions will nevertheless spread over a vast area, and their impact is small compared to the 
other implications of the mining project. The most notable component of the emissions pro-
duced by the heating plant is sulphur dioxide, but flue gas concentrations are not expected to 
amount to more than 20% of the daily guideline. Flue gas emissions resulting from explo-
sions will be low. The dispersion of dust from the crushing plants, for example, will be con-
trolled with technical solutions. Flue gas emissions produced by the heating plant will be con-
trolled by means of combustion and purification technology. Emissions resulting from ma-
chinery and traffic can be curbed by opting for modern, environmentally friendly vehicles. 

Impacts on water will mostly materialise in the area where wastewater is discharged into 
River Kitinen. Waterborne emissions from the mine will principally consist of nitrogen com-
pounds, suspended solids, and heavy metals. Wastewater from the mining site will be piped 
into River Kitinen, which spares other nearby water bodies from major impacts. Only ALT2 
may also have an effect on Mataraoja Brook or River Viivajoki. The impact of wastewater 
discharged from the mine has been calculated on the basis of the project’s hydrological bal-
ance and wastewater quality. Effects on River Kitinen have been assessed using modelling 
software. Modelling is used to calculate how quickly hazardous substances are diluted in the 
receiving waters, after which the environmental impacts of wastewater discharges can be as-
sessed. As regards Mataraoja Brook and River Viivajoki, the assessment is based directly on 
dilution calculations. According to the modelling software, the highest levels of impurities in 
River Kitinen will be registered immediately below Vajukoski Dam. Levels of impurities will 
be smaller upstream in the reservoir (approximately 30–60% of the maximum), due to the 
fact that wastewater will only be discharged when the spillways are in use and providing effi-
cient dilution. The impurities will also be efficiently diluted downstream in River Kitinen, 
and the levels will be approximately 14–27% of the levels registered at Vajukoski Dam. The 
hydrological balance of all of the alternatives is positive, meaning that more water will be 
discharged to River Kitinen than will be pumped from it. Even the most extensive option 
(ALT2) would only cause a small increase in the levels of impurities in River Kitinen, up to 
approximately 8 micrograms per litre as regards nickel, for example. This is comfortably be-
low the environmental quality standard (20 micrograms per litre) even with the natural back-
ground concentrations taken into account. The increase in the levels of suspended solids is 
negligible relative to the average levels found in rivers. As regards nutrients, the increase in 
the level of phosphorus is also marginal. The increase in nitrogen levels is more substantial, 
due to the use of explosives. The increase is nevertheless minor relative to the natural back-
ground of River Kitinen. No notable increase in eutrophication is expected considering the 
levels of phosphorus in the water. Wastewater from the mining site is not believed to pose 
health risks or to limit the recreational use of the river. Changes in the levels of impurities 
and the flow of water may nevertheless affect diatoms and benthos in nearby water bodies. In 
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terms of aquatic ecosystems, Mataraoja Brook is expected to be the most affected (due to 
changes in the drainage basin, for example). Coupled with TSF4 or TSF5, ALT2 would have 
major hydrological implications (total loss of the water body in question). The hydrological 
impacts of the mine can be curbed by adopting efficient wastewater treatment techniques and 
by regulating wastewater discharge rates. 

Effects on fishing mostly comprise changes in the levels of impurities and the flow of water. 
The impacts have been assessed on the basis of estimates and information on fishing in the 
area. Mining on the basis of the existing environmental permits will have little impact on fish. 
The project’s impacts on Mataraoja Brook and River Viivajoki are minor, and the quality of 
water in River Kitinen, where wastewater will be discharged, will not drop considerably 
thanks to the efficient dilution process. The situation is largely similar with ALT1. The most 
intensive option, ALT2, would still only cause small increases in the levels of impurities in 
River Kitinen, and the increases are not believed to affect fish or the viability of fishing. The 
most notable environmental impacts would result from TSF4 or TSF5. River Kitinen and its 
dammed reservoir are the most popular places for fishing in the area. Adverse hydrological 
impacts can be curbed by adopting effective wastewater treatment techniques. The reduced 
flow of Mataraoja Brook can be countered by piping clean overland flow from the mining site 
into the stream. 

The most significant impacts on soil, bedrock, and groundwater will be attributable to the 
open-pit mine which will be constructed on the site. Draining the mine will inevitably lower 
the area’s water table. The drop in the water table will increase gradually as the mine gets 
deeper, and will ultimately stabilise at a level where the volume of groundwater released into 
the mine no longer increases. The existing environmental permits estimate that equilibrium 
will be reached when the volume of mine drainage water is one million cubic metres per an-
num, at which point the drop in the water table will extend to a radius of 1,700 metres from 
the centre of the open pit. With ALT1 and ALT2, the corresponding volume of mine drainage 
water would be approximately two million cubic metres per annum, and the drop would ex-
tend to a radius of approximately 2,000 metres. The most significant drops will be registered 
in the immediate vicinity of the mine, whereas the drop will decrease rapidly further away. 
The drop is believed not to have an impact on the hydrological balance of Lake Satojärvi. 
During the rehabilitation phase, the open pit will be filled with surface runoff, which will 
counteract the drop in the water table. 

Other impacts on soil and groundwater may result from the disposal of by-products (the tail-
ings storage facility and the waste rock dump) and the resulting leachate. As regards ALT0+ 
and ALT1, the fact that almost all of the groundwater generated in the locations of the waste 
disposal sites flows towards the centre of the current mining site and more specifically to-
wards the open pit is crucial. The environmental acceptability of waste rock and tailings 
(TSF A) is generally high, and no substantial volumes of hazardous leachate are therefore ex-
pected. The most problematic substance in terms of the environment is sulphide tailings, 
which will be stored separately in TSF B. The tailings storage facility will have a solid base 
which will prevent hazardous leachate from polluting groundwater. The disposal sites (waste 
rock dump and TSF A) are mostly located in wetland areas, where any heavy metals found in 
leachate will largely be absorbed by the underlying peat. Both the peat and the underlying 
fine-grained till also restrict the flow of groundwater and hazardous substances. Groundwater 
within the mining site has naturally elevated levels of heavy metals and is not used for human 
consumption. Similar minor impacts resulting from leachate may occur underneath the new 
tailings storage facility associated with ALT2. 

The most significant impacts on vegetation and animals relate to the destruction of natural 
habitats. Less significant impacts will result from airborne emissions, noise, and the dropping 
water table, for example. As regards ALT0+, impacts on natural habitats will be limited to the 
current mining site, as would also be the case with ALT1. The most notable impacts of ALT2 
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relate to vegetation. Some of the areas around the mining site are also important in terms of 
bird life (e.g. Lake Satojärvi). From the perspective of vegetation, biotopes, and animals, the 
different options proposed for the location of the tailings storage facility have been rated from 
best to worst as follows: TSF2, TSF3, TSF4, TSF1, and TSF5. TSF1 is located in an area of 
considerable value in terms of wetland birds and vegetation (e.g. Listera ovata). The location 
of TSF5 mostly has value in terms of bird life. As regards the proposed expansions of the 
waste rock dump, WRD1.3 (to the west) is the worst option from the perspective of vegeta-
tion and biotopes, while WRD1.1 (to the east) would be the most detrimental to animals. 

The nearest nature conservation area (approximately 0.6 kilometres from the mining site) is 
a Natura 2000 site comprising Koitelaiskaira Wilderness. Lake Satojärvi, which is located to 
the east of the mining site, is included in the aforementioned Natura 2000 conservation area. 
The project is not believed to have implications on other nearby nature conservation areas. A 
special assessment has been carried out on the impacts of the project on Koitelaiskaira Wil-
derness, which has been appended to this report. On the whole, the project is not expected to 
have substantial adverse effects on the Natura 2000 site or to the protected habitats and spe-
cies in the area as regards ALT0+ and ALT1. With regard to ALT2 (coupled with TSF5 and 
WRD1.1), the possibility that mining activities could in the foreseeable future have adverse 
effects on the integrity of the Natura 2000 site and its ecological complexity cannot be com-
pletely ruled out. Based on the precautionary principle, the overall impact of ALT2 is there-
fore considered to be highly adverse as regards the protected habitats and species of the 
Natura 2000 site. 

As regards scenery, the mining project will not be a visible feature in the wider landscape. 
The project’s effects on scenery have been assessed using modelling software. Thanks to the 
area’s topography, only the waste rock dump will be visible from further away towards the 
end of the project, and mostly from the direction of Lake Vajunen. The waste rock dump will 
be visible even if the mining project only goes ahead according to the current environmental 
permits, but its visibility will increase with ALT1. The proposed expansions of the waste rock 
dump associated with ALT2 will not have a considerable impact on scenery. The tailings 
storage facilities will not be visible regardless of the chosen location, with the exception of 
TSF1, in which case the tailings storage facilities may be partially visible from Lake Va-
junen. Impacts on scenery can be curbed by controlling the contours of the waste disposal 
sites and by adopting efficient aftercare measures. 

As regards planning, a legally binding local master plan designates the current site for min-
ing activities, which means that no special planning permission is required if mining goes 
ahead according to ALT0+ or ALT1. The first two alternatives are therefore consistent with 
both the local master plan and the regional land use plan. The local authority has not com-
mented on the need to produce a detailed plan for the area. There are also no differences be-
tween ALT0+ and ALT1 as regards land use implications. Both alternatives would have an 
adverse effect on the recreational use of the nearby areas but no direct implications on exist-
ing housing stock. Increased levels of traffic may cause vibration, dust, and noise pollution to 
residents living closest to the road leading to the site. The two alternatives also do not have 
implications on any sites of cultural or historical importance located in the area. 

The expansion of the waste rock dump, which may be necessary with ALT2, falls within the 
boundaries of the current master plan. The proposed locations of the tailings storage facility 
are also all within the boundaries of the master plan, with the exception of TSF5 (Lake Sato-
järvi). TSF5 would require amendments to both the regional land use plan and the master 
plan. As regards land use, the recreational viability of the nearby areas could be compromised 
further depending on the chosen location of the disposal sites, and reindeer husbandry could 
be severely hampered. 
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In terms of the built environment, two holiday homes located along the access road to the site 
and two holiday homes located on the banks of Lake Saiveljärvi would have to be demolished 
if either TSF1 or TSF4 were to be chosen. According to the local master plan, TSF4 would 
also require two archaeological sites to be destroyed, for which consent would have to be 
sought from the Finnish National Board of Antiquities. The other proposed locations are not 
known to be of archaeological interest. 

Traffic on European route E75 has already increased considerably as a result of the ongoing 
construction works. Traffic volumes will increase from current levels during the production 
phase regardless of the chosen alternative, especially in terms of heavy goods vehicles. Ac-
cording to a traffic safety assessment, none of the options have implications on traffic safety 
even though the number of accidents will increase statistically in proportion to the increase in 
traffic volumes. The relative increase in the volume of traffic is considerable especially with a 
mining intensity of 10 million tonnes per annum, but the absolute volume of traffic will still 
be relatively low compared to the national average. 

Noise pollution was assessed both in terms of traffic noise and industrial noise. As regards 
traffic noise, a zone averaging a noise level of 50 dB(A) will extend to a distance of 65–
69 metres from the centre line of the road. Differences between the three alternatives are 
small. The most significant consideration in terms of industrial noise is that noise levels will 
be at their highest during the ongoing construction works. Activities within the open pit will 
be the most significant source of noise pollution, and noise can travel relatively unobstructed 
to the east of the mining site. As the project progresses and the mine gets deeper, the levels of 
noise pollution will decrease. The highest levels of noise pollution will be registered within 
the mining site itself, regardless of the chosen alternative. Noise levels can be curbed by 
erecting sound barriers in critical locations. Vibration will have little impact on buildings in 
the vicinity of the mining site, regardless of the chosen alternative. 

The most significant social impacts relate to the construction of the mine itself. Differences 
between the alternatives cannot be assessed clearly at this time. The difference between 
ALT0+ and ALT1 in particular is very small. ALT1 can be thought to have almost exclu-
sively positive impacts (employment, regional economy, etc.) compared to ALT0+, since its 
adverse effects (airborne emissions, hydrological impacts, etc.) are almost identical to those 
of ALT0+. No clear opinions have been expressed as regards the different options for the lo-
cation of the disposal sites associated with ALT2 with the exception of Lake Saiveljärvi, 
which should ideally be preserved for its recreational value, for example. Lake Satojärvi has 
significance for bird and nature enthusiasts, but its wider social implications are otherwise 
more limited than those of Lake Saiveljärvi. 

In terms of reindeer husbandry, the impacts of ALT0+ and ALT1 are largely similar, albeit 
that the increased traffic volumes associated with ALT1 would have wider adverse effects on 
reindeer herding. The potential impacts of ALT2 differ from those associated with the other 
two alternatives considerably, depending on the chosen locations of the waste disposal sites. 
All of the alternative future locations of the waste rock dump and the tailings storage facility 
associated with ALT2 (with the exception of TSF1 and WRD1.3) are mostly situated within 
areas that the local reindeer herding community mainly uses as winter pastures. TSF1 and 
WRD1.3 would be mostly situated in areas used as summer pastures. Due to the scarcity of 
winter pastures, these are more valuable than summer pastures. TSF1 and WRD1.3/WRD1.2 
would nevertheless have other implications that make them the least viable alternatives from 
the perspective of reindeer husbandry. 

 TSF1 is located within an area that the local reindeer herding community uses as a 
summer pasture where thousands of reindeer at a time may graze after calves have 
been tagged (around the beginning of July). The area should definitely be fenced. The 
fence would in all probability steer the reindeer onto the road leading to the mine, 
which could result in considerable losses due to accidents. 
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 TSF2, TSF3, and TSF4 are located near the Hanhilehto round-up corral. This may 
jeopardise the usability of the corral, if the road leading to the corral cannot be pre-
served or moved. 

 TSF5 has the least adverse effects on reindeer husbandry. 
 WRD1.2 interferes with the road leading to the Vaiskonselkä round-up corral. This 

may jeopardise the usability of the corral. 
 WRD1.3 also interferes with the road leading to the corral. 
 WRD1.1 has the least adverse effects on reindeer husbandry. 

 

Building the tailings storage facility in the location of TSF1 would significantly hamper rein-
deer husbandry in the area. TSF5, on the other hand, would hardly make any difference com-
pared to ALT0+. As regards the options for expanding the waste rock dump, WRD1.1 has by 
far the least adverse effects on reindeer husbandry. 

Impacts on dam safety have been assessed provisionally taking into account the dimensions 
of the dams and the positioning of the disposal sites from the perspective of the surrounding 
area and infrastructure. The dams that are to be constructed on the mining site according to 
the existing environmental permits are rated Class 1 for safety. The dam safety authorities 
will confirm the classification at a later date. The different options for the location of the tail-
ings storage facility associated with ALT2 have been compared against each other from the 
perspective of dam safety. The options have been rated from worst to best as follows: TSF2, 
TSF3, TSF1, TSF4, and TSF5. The dams required for the latter two options would not have 
to be very high at all, and the areas do not have any notable constructions and are not nor-
mally frequented by humans, which affects their safety rating. 

The differences between the environmental impacts associated with the three alternatives are 
largely based on the proposed options for the locations of the disposal sites. This is why the 
alternatives have been compared against each other taking into account all of the aforemen-
tioned factors wherever possible. As regards the location of the tailings storage facility, TSF5 
and TSF4 were rated the best overall, while TSF2 and TSF3 were deemed almost equal and 
TSF1 was considered the worst. In terms of the location of the waste rock dump, increasing 
the height of the waste rock dump in its current location was deemed the best alternative. Ex-
panding the waste rock dump to the northeast (WRD1.1) was rated the second best alternative 
and WRD1.2 and WRD1.3 the worst alternatives by far. 

The environmental impacts of the mining project will be monitored according to a control 
plan produced by the environmental authorities. No control plan has yet been produced for 
going ahead with the project according to the existing environmental permits. The plan will 
be produced before the end of the year, after which it will need to be approved by the super-
vising authority. The existing environmental permits (for extracting 5 million tonnes of ore 
per annum) lay down general principles for monitoring the project during the production 
phase. The mine will be monitored from the perspective of operational efficiency, emissions, 
and environmental impacts. Operational efficiency will be measured on the basis of the vol-
ume of ore extracted and processed, the site’s hydrological balance, and wastewater treatment 
techniques, for example. Emissions controls are based on the volume of water discharged 
from the site and the levels of waterborne impurities. Airborne emissions will also be meas-
ured at regular intervals, as will noise levels. The monitoring of environmental impacts will 
cover surface water quality, implications on fishing, the water table, groundwater quality, air 
quality, and noise dispersion. The findings will be reported to the supervising authority ac-
cording to the control plan once a year. 
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1 INTRODUCTION 

The mining project coordinated by FQM Kevitsa Mining Oy is located in Sodankylä local au-
thority, approximately 140 kilometres north of Rovaniemi and approximately 35 kilometres 
northeast of the centre of Sodankylä. 

The project coordinator was granted an environmental permit for emissions and for discharg-
ing to water on 2 July 2009 (Northern Finland Environmental Permit Authority, No PSY-
2007-Y-101). The permit covers surface mining (5 million tonnes per annum), crushing and 
grinding, and processing of the ore to produce nickel and copper sulphide concentrates. The 
concentrates will also contain smaller amounts of cobalt, platinum, palladium, and gold. The 
plans designate disposal sites for overburden, waste rock, and tailings, storage space for 
chemicals and fuel, and temporary storage for the products. The works include connecting the 
site to an electricity supply, building access roads, arranging water supply, and making provi-
sion for wastewater treatment. Production according to the existing permit has not yet begun, 
but construction works relating to launching production are in progress. The objective is to 
achieve commercial production in 2012. 

The current report relates to the possibility of scaling up the mining intensity by raising the 
annual production rate to either 7.5 or 10 million tonnes and the total capacity over the life of 
the mine to either 125 or 208 million tonnes. The increased capacity is to be achieved by ex-
panding the open pit and potentially by underground mining. The volume of mineral process-
ing and the quantities of chemicals and water used will increase proportionally to the increase 
in the volume of extracted ore. Annual waste rock and tailings volumes will also increase 
from those associated with the production rate specified in the existing permit. As the total 
volume of by-products increases, the space required for the disposal sites will likewise in-
crease and – in the case of the most intensive alternative – extend beyond the boundaries of 
the current mining site. The areas reserved for wastewater treatment and storage may also 
need to be extended. The volume of traffic will increase as more transport will be needed for 
materials and products and a larger workforce required. The internal and external road net-
works, systems for water supply and wastewater discharge, power lines, and the mineral 
processing plant will be built according to the existing permit, and no additional construction 
will arise from the potential scaling up of the mine in these respects. 

A new Environmental Impact Assessment is required under EIA legislation if the scale of 
mining on the site is to be materially expanded and new permits sought. The EIA procedure 
needs to cover environmental issues and social impacts as well as economic and technical 
considerations, and citizens must be reserved an opportunity to submit comments on the pro-
posed project. The EIA procedure is characterised by studying different alternatives, encour-
aging participation, and promoting publicity. No final decisions will be issued or permits 
granted in the course of the EIA procedure. 

FQM Kevitsa Mining Oy commissioned Pöyry Finland Oy to produce this EIA which dis-
cusses the environmental and social impacts of the project according to the EIA programme 
(1 June 2010) and the various statements and opinions received. The EIA procedure and the 
findings of the assessment are described in this report. 

Public authorities, organisations, and individual citizens are invited to submit comments on 
the EIA report to the Lapland Centre for Economic Development, Transport and the Envi-
ronment, which acts as the supervising authority. 
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2 PROJECT COORDINATOR AND CONTACT DETAILS 

The Kevitsa mining project is coordinated by a company called FQM Kevitsa Mining Oy. 
FQM Kevitsa Mining Oy is a Finnish company that was founded in 2010 to oversee the Ke-
vitsa mine. FQM Kevitsa Mining Oy is a subsidiary of First Quantum Minerals Ltd (FQM). 
First Quantum Minerals Ltd is a Canadian mining company which is listed on the Toronto 
and London stock exchanges. The mining activities of First Quantum Minerals Ltd mostly 
focus on the extraction of copper ores in Africa. Rights to the Kevitsa deposit previously be-
longed to FQM’s Swedish subsidiary Kevitsa Mining AB. The business and the associated 
rights were transferred to the Finnish subsidiary on 24 August 2010. The intra-group transfer 
was effected in order to simplify the organisational structure. 

The authority in charge of supervising the project is the Lapland Centre for Economic Devel-
opment, Transport and the Environment. The EIA consultant in the project is Pöyry Finland 
Oy. Contact details for the aforementioned parties are presented below: 

 

 

 

 

 

 

 

 

 

 

Project coordinator FQM Kevitsa Mining Oy 
 Address  Kaikutie 1, FI-99600 Sodankylä 
 Contact person Ulla Syrjälä 
 Tel. +358 (0)40 480 1820  
 E-mail firstname.surname@fqml.com 
 www.first-quantum.com 
 
 
Supervising authority Lapland Centre for Economic Development, Transport and the Environment 
 Address Hallituskatu 5, PO Box 8060, FI-96101 Rovaniemi 
 Tel. +358 (0)400 972 684  
 Contact person Tiina Kämäräinen 
 Tel. +358 (0)40 716 6034 
 E-mail firstname.surname@ely-keskus.fi 
 
EIA consultant Pöyry Finland Oy 
 Address Urheilukatu 5–7, FI-96100 Rovaniemi 
 Tel. +358 (0)10 33280 
 Contact person Pekka Tuomela 
 Tel.  +358 (0)10 332 8218 
 E-mail firstname.surname@poyry.com 
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3 OVERVIEW OF THE PROJECT 

3.1 Objective and goals 

The objective of the project is to scale up the mining activities of FQM Kevitsa Mining Oy in 
order to make more extensive and efficient use of the site’s multi-mineral deposit by raising 
the total ore extraction volume over the life of the mine to either 125 (ALT1) or 208 (ALT2) 
million tonnes and the annual extraction rate to either 7.5 or 10 million tonnes. The existing 
permit allows for a total of 95 million tonnes of ore to be extracted over the life of the mine, 
at a rate of 5 million tonnes per annum (ALT0+). Mining on the basis of the existing permit 
would result in between 8 and 16 million tonnes of waste rock per annum, which would in-
crease to between 55 and 78 million tonnes with a total extraction rate of between 62 and 
88 million tonnes per annum in the most intensive alternative. Provisional extraction plans for 
the production rates of 5 million tonnes per annum, 7.5 million tonnes per annum, and 
10 million tonnes per annum are shown below in Table 3-1 and Image 3-1, with the overall 
extraction volume being either 95 million tonnes as per the existing permit or 125 million 
tonnes according to the first scaling-up scenario. No provisional plan exists yet for a total ex-
traction volume of 208 million tonnes (ALT2), as considerable further exploration of the de-
posit is required before any such plan can be produced. 

Table 3-1: Provisional open-pit mine extraction plans for the production rates of 5 million tonnes per 
annum, 7.5 million tonnes per annum, and 10 million tonnes per annum, with the overall extraction 
volume being either 95 million tonnes or 125 million tonnes. 

 Existing permit (ALT0+) Total extraction volume: 125 million tonnes (ALT1) 

 
Extraction rate: 5 million ton-
nes per annum 

Extraction rate: 7.5 million 
tonnes per annum 

Extraction rate: 10 million 
tonnes per annum 

Year 

Total ex-
traction 
volume 

Waste 
rock Ore 

Total ex-
traction 
volume 

Waste 
rock Ore 

Total ex-
traction 
volume 

Waste 
rock Ore 

  Mtpa Mtpa Mtpa Mtpa Mtpa Mtpa Mtpa Mtpa Mtpa 

1 20 15 5 20 15 5 20 15 5 
2 20 15 5 20 15 5 20 15 5 
3 20 15 5 62.5 55 7.5 88 78 10 
4 21 16 5 62.5 55 7.5 88 78 10 
5 21 16 5 62.5 55 7.5 88 78 10 
6 21 16 5 62.5 55 7.5 88 78 10 
7 21 16 5 62.5 55 7.5 62 52 10 
8 21 16 5 62.5 55 7.5 47 37 10 
9 21 16 5 44.5 37 7.5 38 28 10 
10 21 16 5 44.5 37 7.5 21 11 10 
11 21 16 5 24.5 17 7.5 21 11 10 
12 21 16 5 22.5 15 7.5 18 9 9 
13 20 15 5 16.5 9 7.5 12.5 5 7.5 
14 14 9 5 12.5 5 7.5 9.5 4.5 5 
15 13 8 5 14.5 7 7.5 4 0.5 3.5 
16 12 7 5 14.5 7 7.5    
17 10 5 5 10 4 6    
18 8 3 5 6 2 4    
19 5.5 2 3.5       
20 3.5 2 1.5       
Total 335 240 95 625 500 125 625 500 125 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

24(372) 

Extraction volumes according ALT0+
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Image 3-1: Provisional open-pit mine extraction plans for the production rates of 5 million tonnes per an-
num, 7.5 million tonnes per annum, and 10 million tonnes per annum, with the overall extraction volume be-
ing either 95 million tonnes or 125 million tonnes. The diagrams also indicate the year (vuosi) by which the 
majority (90%) of the waste rock will have been extracted. Orange color indicates ore (malmi) and blue 
waste rock (sivukivi). 
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According to the alternatives presented in the EIA, the life of the mine is believed to extend 
to approximately 13–28 years depending on the annual mining volumes and the overall scale 
of exploitation. The possibility of scaling up mining intensity is based on the most recent re-
source and reserve estimate, which indicates considerably higher reserves than previously be-
lieved. The existing permit is based on recoverable reserves of approximately 95 million ton-
nes. Following subsequent exploration and more detailed planning, the figure was raised to 
approximately 108 million tonnes at the end of 2009. The known mineral reserves currently 
stand at 161 million tonnes. The total mineral resources of the deposit amount to 275 million 
tonnes (see Section 3.5). 

The EIA procedure makes provision for the possibility that up to 208 million tonnes of the to-
tal mineral resources will be deemed extractable over time. The alternatives proposed in the 
report are based on recoverable reserves of either 125 or 208 million tonnes. The maximum 
amount of waste rock extracted from the mine will be 640 million tonnes. The mineral re-
sources and reserves will be discussed in more detail in Section 3.5 and the alternatives ex-
amined in the course of the EIA procedure in Chapter 7. 

3.2 Revised extraction plans according to the latest resource and reserve estimate 

The most recent extraction plan was produced in January 2011. The plan is divided into three 
alternative annual production rates: 5 million tonnes per annum, 7.5 million tonnes per an-
num, and 10 million tonnes per annum. The plan is based on currently known measured and 
indicated resources (amounting to a total of approximately 161 million tonnes, see Sec-
tion 3.5). The two more extensive alternatives also take into account an additional 5 million 
tonnes of potentially recoverable resources. In all alternatives, the total mining volume would 
be just over 630 million tonnes, which would result in between 465 and 470 million tonnes of 
waste  rock.  The life  of  the mine is  estimated at  either  32 years  (at  5  million tonnes per  an-
num), 22 years (at 7.5 million tonnes per annum), or 16.5 years (at 10 million tonnes per an-
num). Thanks to the production intensity associated with the most intensive alternative, up to 
33 million tonnes of inferred resources may also become exploitable, which would extend the 
life of the mine to approximately 20 years and the total mining volume to approximately 660 
million tonnes. During the first two years, the production rate is unlikely to exceed 5 million 
tonnes per annum even with the alternatives aiming for more than 5 million tonnes per an-
num, as new environmental permits will need to be sought for these alternatives, which will 
take time. The technical aspects of expanding and reorganising the mining site will also affect 
the timescale. These issues have not been factored into the provisional extraction plans. 

Due to the shape of the ore body and other geological and technical reasons, the major-
ity of the waste rock will be extracted during the first years of the project, which is sig-
nificant from the perspective of the environment. The volume of waste rock to be ex-
tracted relative to the ore has also dropped considerably as more information has come to 
light about the nature of the deposit, and the strip ratio now stands at approximately 3:1 (pre-
viously 4:1). Regardless of which of the alternatives is chosen, approximately 90% of the 
waste rock will have been extracted when approximately 60% of the ore will have been ex-
tracted, i.e. within the first 10–18 years depending on the annual production rate. From the 
perspective of the Environmental Impact Assessment, the latest extraction plan correlates to a 
sub-alternative between ALT1 and ALT2, which in this report is called ALT1.5. If the project 
coordinator decides to go ahead with the scaling-up scenario, this sub-alternative is likely to 
form the basis for the new environmental permit application. 

Extraction plans corresponding to ALT1.5 are shown below in Table 3-2 and Image 3-2. 
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Table 3-2: Provisional open-pit mine extraction plans for the production rates of 5 million tonnes per annum, 
7.5 million tonnes per annum, and 10 million tonnes per annum, with the overall extraction volume being be-
tween 160 million tonnes and 166 million tonnes (ALT1.5). The option where 10 million tonnes of ore is ex-
tracted per annum does not factor in the aforementioned potential added extraction capacity of 33 million 
tonnes. The grey background indicates the years during which approximately 90% of the waste rock will be 
extracted. The green background indicates the volume of ore that could potentially be extracted by means of 
underground mining (at a rate of 5 million tonnes per annum). Despite the figures shown (production rates of 
7.5 and 10 million tonnes per annum), the production rate is unlikely to exceed 5 million tonnes per annum 
during the first two years. This would extend the life of the mine beyond 20 years. 

 

 
Extraction rate: 5 million ton-
nes per annum 

Extraction rate: 7.5 million ton-
nes per annum 

Extraction rate: 10 million ton-
nes per annum 

Year 
Total extrac-
tion volume 

Waste 
rock Ore 

Total extrac-
tion volume 

Waste 
rock Ore 

Total extrac-
tion volume 

Waste 
rock Ore 

  Mtpa Mtpa Mtpa Mtpa Mtpa Mtpa Mtpa Mtpa Mtpa 

1 11.0 6.0 5.0 15 7.5 7.5 20.0 10.0 10.0 
2 20.0 15.0 5.0 30.5 23.0 7.5 53.0 43.0 10.0 
3 20.0 15.0 5.0 30.5 23.0 7.5 53.0 43.0 10.0 
4 20.0 15.0 5.0 30.5 23.0 7.5 63.0 53.0 10.0 
5 20.0 15.0 5.0 30.5 23.0 7.5 63.0 53.0 10.0 
6 20.0 15.0 5.0 56.5 49.0 7.5 63.0 53.0 10.0 
7 20.0 15.0 5.0 56.5 49.0 7.5 63.0 53.0 10.0 
8 20.0 15.0 5.0 56.5 49.0 7.5 63.0 53.0 10.0 
9 42.5 37.5 5.0 56.5 49.0 7.5 44.6 34.6 10.0 
10 42.5 37.5 5.0 56.5 49.0 7.5 36.6 26.6 10.0 
11 42.5 37.5 5.0 30.4 22.9 7.5 20.2 10.2 10.0 
12 42.5 37.5 5.0 35.4 27.9 7.5 16.6 6.6 10.0 
13 42.5 37.5 5.0 31.0 23.5 7.5 14.6 4.6 10.0 
14 42.5 37.5 5.0 17.0 9.5 7.5 13.9 3.9 10.0 
15 28.8 23.8 5.0 13.7 6.2 7.5 15.0 5.0 10.0 
16 18.6 13.6 5.0 12.1 4.6 7.5 18.8 8.8 10.0 
17 24.0 19.0 5.0 11.0 3.5 7.5 8.7 3.3 5.4 
18 26.6 21.6 5.0 10.5 3.0 7.5 0.4 0.1 0.3 
19 15.9 10.9 5.0 10.4 2.9 7.5    
20 11.7 6.7 5.0 11.6 4.1 7.5    
21 9.9 4.9 5.0 14.0 6.5 7.5    
22 8.9 3.9 5.0 12.2 5.1 7.1    
23 8.0 3.0 5.0 1.6 0.6 1.0    
24 7.4 2.4 5.0       
25 7.3 2.3 5.0       
26 7.0 2.0 5.0       
27 7.0 2.0 5.0       
28 7.0 2.0 5.0       
29 8.0 3.0 5.0       
30 9.1 4.1 5.0       
31 9.9 5.0 5.0       
32 8.1 3.1 5.0       
33 1.0 0.4 0.6       
Total 630.4 469.8 160.5 630.4 465.0 165.5 630.4 465.0 165.7 
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Extraction volumes according ALT1.5 (5Mt/a)
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Image 3-2: Provisional open-pit mine extraction plans for the production rates of 5 million tonnes per 
annum, 7.5 million tonnes per annum, and 10 million tonnes per annum, with the overall extraction 
volume being between 160 million tonnes and 166 million tonnes. The diagrams also indicate the year ( 
vuosi) by which the majority (90%) of the waste rock will have been extracted. Orange color indicates 
ore (malmi) and blue waste rock (sivukivi)As regards the option where 5 million tonnes of ore is ex-
tracted per annum, underground mining could potentially be used during years 27–33. Despite the fig-
ures shown (production rates of 7.5 and 10 million tonnes per annum), the production rate is unlikely 
to exceed 5 million tonnes per annum during the first two years. 
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The techno-economic viability of underground mining was also explored in connection with 
updating the extraction plan. The shape of the ore body and the low concentrations of miner-
als restrict the viability of underground mining and are better suited for open-pit mining. The 
attractiveness of underground mining is further reduced by the fact that increasing the annual 
production rate by means of underground mining will be considerably more complex techni-
cally than open-pit mining. According to provisional estimates, underground mining to ex-
tract 5 million tonnes of ore per annum is at the upper limits of techno-economic feasibility 
calculations. 

The estimates indicate that a total of approximately 30 million tonnes of ore could be ex-
tracted at an annual rate of 5 million tonnes using underground mining without sacrificing 
techno-economic viability. In terms of the life of the mine, this would correspond to years 
27–33. From the perspective of the environment, underground mining would need to begin 
approximately 10 years earlier in order to achieve a significant reduction in the volume of 
waste rock. The majority of the waste rock, approximately 90%, will be extracted during the 
first 18 years of the life of the mine (at an annual production rate of 5 million tonnes). 

Subsequent studies will need to investigate whether the production rate can be raised beyond 
5 million tonnes per annum if underground mining is to be employed. Raising the annual 
production rate in underground mining is considerably more technically challenging than 
with open-pit mining. If increasing the production rate is deemed technically possible and 
mineralisation is found to extend deeper into the bedrock (= if resource and reserve estimates 
continue to indicate higher potential), the viability of underground mining will increase con-
siderably. The possibility of introducing underground mining in the future makes little differ-
ence to the volume of waste rock, as the majority of the waste rock will in any case be ex-
tracted during the first  half  of  the mine’s  life  (if  the life  of  the mine is  between 20 and 30 
years). If the total production volume increases much beyond the currently estimated maxi-
mum of 208 million tonnes, the volume of tailings will also increase proportionally. New dis-
posal sites are nevertheless unlikely to be needed, as the current options have plenty of scope 
to expand. Depositing tailings and waste rock as paste and/or aggregates in the underground 
mine shaft may also become a possibility, subject to capital and operating costs. 

Arguments for open-pit mining 

The Finnish Mining Act stipulates that any mineral resources discovered must be exploited 
efficiently and that the volume of unexploited ore must be minimised. The principle of sus-
tainable development also supports this objective. These requirements affect all aspects of the 
project, starting with the choice of mining technique. Open-pit mining is a more cost-
effective technique for exploiting deposits that are located close to the surface than under-
ground mining. Even low-grade ore bodies can be extracted and their mineral resources re-
covered by means of open-pit mining, thanks to the lower extraction costs. This makes open-
pit mining the most thorough technique for exploiting ore deposits, and the option of selective 
extraction techniques makes even relatively small mineral deposits recoverable. Extracting as 
much of the metals as possible is also the best option from the perspective of the environment 
and sustainable development. 

Underground mining is considerably more expensive an option for exploiting deposits that 
are located close to the surface than open-pit mining. Opting for underground mining to ex-
tract ore that could be extracted by open-pit mining would lead to lower-grade sections of the 
ore being discarded and considerably lower volumes of metal being extracted. Underground 
mining to extract low-grade ore might also mean leaving ore pillars to avoid high backfilling 
costs. If open-pit mining was not used at all, the topmost sections of the deposit would be left 
completed unextracted and a layer of at least dozens of metres of surface ore unexploited. 
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The choice of mining technique is based on techno-economic optimisation calculations, 
which also factor in all of the foreseen environmental impacts. The decision to move from 
open-pit mining to underground mining is also made based on the same principles. 

As the Kevitsa deposit is a low-grade ore body that breaks through the earth’s surface and is 
also otherwise located largely close to the surface, extraction should in any case begin by 
means of open-pit mining (see Image 3-3, Image 3-4, and Image 3-5). Open-pit mining 
should also be continued until the point where underground mining potentially becomes more 
profitable than open-pit mining. The viability of underground mining is very difficult to as-
sess at this time, as only limited information exists as regards the deeper inferred material. 
According to current information, underground mining will not become a possibility until at 
least 10 years into the project when the open pit will be approaching its final depth. The latest 
extraction optimisation calculations indicate that underground mining is not a viable option 
with the current reserves. 

The potential of underground mining can only be realistically assessed at a later date when 
more information becomes available on the size of the deposit. More accurate forecasts as to 
the prices of metals and the cost of extracting the ore, which will need to be factored in when 
deciding on the viability of underground mining, will also only be available closer to the time 
when underground mining will potentially begin. The possibility of underground mining will 
be revisited whenever new information comes to light with regard to the deposit as well as 
the prices of metals and the project costs. 

 

 

 

 

 

 

 

 

 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

30(372) 

 

Image 3-3: Longitudinal section of the Kevitsa ore body. The red areas show the mineral ore 
as per the latest resource and reserve estimate. The white lines indicate the contours of the 
mine as per the 2009 extraction plan as well as the surface of the ground. The deposit is 
shown from east to west. Note that the ore body continues deeper into the bedrock. 

 
Image 3-4: Cross section of the Kevitsa ore body. The red areas show the mineral ore as per 
the latest resource and reserve estimate. The white lines indicate the contours of the mine 
as per the 2009 extraction plan as well as the surface of the ground. The deposit is shown 
from south to north. Note that the ore body continues deeper into the bedrock. 

 
Image 3-5: Mineralisation of the Kevitsa site (in red) and the open-pit mine as per the 2009 
extraction plan (in green). The deposit is shown from east to west, with north to the right. 
Note that the ore body continues deeper into the bedrock. 
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Arguments for scaling up production 

The annual mining rate depends on the size, quality, shape, and location of the deposit. The 
annual production rate is decided on the basis of techno-economic principles, taking into ac-
count the mine’s foreseen environmental impacts and any measures necessitated by the same. 
If subsequent resource and reserve estimates indicate higher potential, it is worth increasing 
the annual production rate and thus ensuring the profitability of mining activities even at 
times when the prices of metals are low. The resulting drop in unit costs also enables even 
lower grades of ore to be exploited. The most cost-effective level of mining intensity is de-
termined on the basis of the capital and operating costs associated with the different alterna-
tives. Scaling up is only a viable option if the additional investment will yield additional prof-
its. Existing information on mineral reserves and other factors relating to production indicate 
that the capacity of the Kevitsa mine can be increased to up to twice the intensity specified in 
the existing permit. From the perspective of the continued viability of the mining project, 
scaling up would significantly improve preparedness for economic downturns such as the one 
experienced between 2008 and 2010. 

Exploitable metals 

The Kevitsa multi-metal deposit is a large but low-grade disseminated ore consisting of iron, 
nickel, and copper sulphides with locally high concentrations of PGE (= platinum + palla-
dium) and gold. The objective of the project is to mostly produce nickel and copper sulphide 
concentrates, in addition to which the concentrates will contain smaller amounts of cobalt, 
platinum, palladium, and gold. The properties and uses of the aforementioned metals will be 
discussed briefly below. 

Nickel (Ni) is a silvery-white ferromagnetic metal related to iron. It is a naturally occurring 
element, usually found in sulphide minerals. It is tough, ductile, and malleable. Nickel has 
good resistance to heat and corrosion, which is why many metal objects are nickel-plated. 
Nickel is also well suited for forming various metal alloys, and stainless steel, for example, 
contains 8% nickel. Certain special grades of nickel-steel can contain up to 60% nickel. 
Nickel has substantial economic value, as stainless steel is used widely in all industrial sec-
tors. Nickel is also used in batteries and as a catalyst, thanks to its good conductivity proper-
ties. Nickel salts are used for tinting ceramics, glass, and clothing products. In Finland, nickel 
refining takes place in Harjavalta by a Russian-owned company called Norilsk Nickel Har-
javalta Oy. One of the largest customers in Finland is the stainless steel manufacturer Outo-
kumpu Corporation. 

Copper (Cu) is a soft yet tough, malleable metal which has a reddish-orange tarnish. Copper 
is classified as a noble metal. Copper is extremely hardwearing and largely resistant to the ef-
fects of air, moisture, or chemicals. The most important copper ores are sulphides, oxides, 
and carbonates, although the free element also occasionally occurs naturally. Copper is used 
in the production of bronze, which is an alloy of zinc and copper that has been used to make 
weapons, jewellery, tools, and money for millennia. These days, copper is mostly used for its 
superior electrical and thermal conductivity and for its corrosion resistance. The most impor-
tant customer today is the electronics industry. Copper is also used in piping for water sup-
plies, for example. 

Cobalt (Co) is a hard, silver-grey ferromagnetic chemical element. In nature, it is frequently 
associated with nickel. Cobalt is often produced as a by-product of other metals. It is a tough, 
corrosion-resistant, magnetic metal with a high melting point. The most important use of co-
balt is as an alloy in some grades of steel. It is used to make corrosion-resistant, waterproof 
tungsten carbide alloys – or superalloys – which are used in industrial saw blades, studded car 
tyres, and aeroplane jet engines. Cobalt is also used as a binding material in the manufacture 
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of industrial diamonds and diamond drill bits, for example. Cobalt plating gives metal objects 
a corrosion-resistant surface. Cobalt is also used in magnets and as magnetic recording media, 
as catalysts in the chemical industry, and as an electrolytic plating material, in ceramics, 
paints, and as battery electrodes. 

Platinum (Pt) is a precious, grey-white transition metal. It is a chemically inert, malleable 
and ductile metal with a high melting point. Platinum is used in the chemical industry, elec-
trical contacts, catalytic converters, jewellery, fibre glass, laboratory equipment, medical in-
struments, thermocouples, standard weights and measurements, and with cobalt to make 
strong magnets. Platinum is corrosion-resistant and acid-proof, which is why platinum elec-
trodes are used in electrolysis reactions. Platinum wire is used in thermistors. 

Palladium (Pd) is a soft and hardwearing silvery-white precious metal. It is used in special 
quality alloys, jewellery, relays, and catalytic converters. 

Gold (Au) is a dense, soft, yellow, malleable and ductile metal. Today, gold is frequently 
used in the electronics industry thanks to its good electrical conductivity and malleability. 
The jewellery industry uses a lot of gold. Gold is also commonly used in medicine. 

Depending on the chosen alternative, copper concentrate production will amount to approxi-
mately 60,000–120,000 tonnes per annum and nickel concentrate production to approxi-
mately 80,000–160,000 tonnes per annum. The copper concentrate will contain approxi-
mately 28% copper and the nickel concentrate approximately 12% nickel. The concentrates 
will be sold impure. They will be transported by road to a port in the Bay of Bothnia or to a 
smelting plant or a rail terminal located between Kemijärvi and Rovaniemi, from where they 
will be forwarded to buyers by rail. 

The mine will employ approximately 200 people directly, in addition to which the drilling 
and explosion works will be outsourced, along with transport and other necessary services. 
The indirect effects on regional economy will be considerably more substantial still. A com-
monly used estimate is that the indirect effect on employment is between 2 and 3 times that of 
the direct effect (e.g. Mäenpää and Männistö, 1990). The construction phase will employ ap-
proximately 500 people. 

3.3 Location of the Kevitsa mine 

The Kevitsa mine is located in Sodankylä local authority, approximately 165 kilometres north 
of Rovaniemi and approximately 35 kilometres northeast of the centre of Sodankylä (Image 
3-6). The mining site is accessible from Sodankylä by European route E75 and a recently 
constructed access road of approximately 7 kilometres. The access road crosses River Kitinen 
along a newly constructed bridge at Vajusuvanto. There is also an old access road to the vil-
lage of Petkula (No 19809) as well as a dirt road which are both still in use, but all traffic re-
lating to the mining project will be diverted to the new access road. 
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Image 3-6: Location of the Kevitsa mine. 

3.4 Mining licences and mineral rights 

The Finnish Ministry of Employment and the Economy issued a decision on 10 June 2008 
authorising Lapland District Survey Office to grant a mining licence according to an applica-
tion submitted by Kevitsa Mining AB to the Finnish Ministry of Trade and Industry as per 
Section 27 of the Finnish Mining Act. The decision was archived as ‘DNro 3/653/2006’ and 
as ‘kaivNro 7140/1a’. The licence was issued to Kevitsa Mining AB in September 2009. Fol-
lowing an intra-group transfer, the mineral rights now belong to FQM’s Finnish subsidiary, 
FQM Kevitsa Mining Oy. 

The current mining site measures approximately 14 square kilometres. The licence permits 
the site to be used for mining activities according to the Finnish Mining Act (No 503/1965). 
The boundaries of the mining site are shown below in Image 3-7. Thanks to the area’s min-
eral potential, several other mining companies also have exploration licences or claims over 
the nearby areas, which may influence the plans to expand the Kevitsa mine. 
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Image 3-7: Boundaries of the Kevitsa mining site. 

 

3.5 Recoverable reserves 

The Kevitsa deposit is a large but relatively low-grade Ni-Cu-PGE ore associated with a ma-
fic intrusion. The metals to be processed are bonded to sulphide minerals which occur dis-
seminated in the intrusion rocks, primarily in olivine pyroxenites. In addition to nickel and 
copper, the ore also contains cobalt, platinum, palladium, and gold. Mineralisation is known 
to extend to a depth of at least 750 metres. The site’s geology and the mineral deposit will be 
discussed in more detail in Section 0. 

A breakdown of the mining reserves of the Kevitsa site, which currently amount to approxi-
mately 161 million tonnes, is shown in Table 3-3. A breakdown of measured, indicated, and 
inferred resources is shown in Table 3-4. The measured and indicated mineral resources of 
the Kevitsa site amount to 240 million tonnes. Additional inferred resources amount to 34 
million tonnes, which brings the total mineral resources to approximately 275 million tonnes 
(as per a news release on 30 March 2011). 

The nickel cut-off grade is 0.1%. The grades are reported both for the entire ore and for 
nickel sulphide. Silicates, such as olivine, pyroxenite, and tremolite, may contain nickel. 
Nickel bonded to silicates cannot be processed, which is why the total nickel grade gives a 
false  impression of  the grade of  the ore to  be processed.  Only sulphide nickel  can be proc-
essed by means of flotation. 
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Table 3-3: Recoverable reserves of the Kevitsa site (as per a news release on 30 March 2011). 

Category Mineral reserves 
(million tonnes) 

Ni, % 
(total) 

Ni, % 
(sulphide) 

Cu, 
% 

Co, 
ppm 

Au, 
ppm 

Pt, 
ppm 

Pd, 
ppm 

Proven 84.7 0.28 0.25 0.39 140 0.12 0.22 0.17 

Probable 75.9 0.32 0.29 0.41 140 0.12 0.24 0.18 

Total 160.6 0.30 0.27 0.40 140 0.12 0.23 0.17 
 

Table 3-4: Estimated resources of the Kevitsa site (as per a news release on 30 March 2011). 

Category Mineral resources 
(million tonnes) 

Ni, % 
(total) 

Ni, % 
(sulphide) 

Cu, 
% 

Co, 
ppm 

Au, 
ppm 

Pt, 
ppm 

Pd, 
ppm 

Measured 89.3 0.29 0.29 0.40 140 0.12 0.23 0.17 

Indicated 150.8 0.32 0.32 0.42 150 0.11 0.19 0.14 

Subtotal M&I 240.1 0.30 0.30 0.41 100 0.11 0.21 0.15 

Inferred 34.7 0.29 0.29 0.36 140 0.09 0.14 0.10 

Grand total 274.8 0.30 0.30 0.41 150 0.11 0.20 0.15 

 

This EIA report also makes provision for more extensive extraction in the future (up to 208 
million tonnes). As exploration continues and plans are revised, some of the inferred re-
sources may become recoverable over time. According to current estimates, the recoverable 
reserves could increase to approximately 187 million tonnes in the near future. Exploration of 
the site continues according to an extension drilling programme. 

The average concentrations of elements measured from the ore are shown below in Table 3-5 
as per the existing environmental permit. The concentrations of uranium and its daughter 
products are low and consistent with the natural background of the area. The concentrations 
are too low for mineral processing to be technically and economically viable. The mining ac-
tivities will therefore not be subject to the provisions of the Finnish Radiation Act. 
 
Table 3-5: Average concentrations of elements found in the ore (as per environmental permit 
No PSY-2007-Y-101). 

Element mg/kg Element  mg/kg Element  mg/kg 

Silicon (Si)  205,000  Co  265  Cs  15  

Magnesium (Mg)  144,500  Sb  120  Ce  15  

Iron (Fe)  97,850  V  120  Th  13  

Calcium (Ca) 78,300  Ba  95  W  10  

Sulphur (S)  23,850  Zn  80  Ta  10  

Cu  5,650  U <1 As  <10  

Ni  4,115  Lead (Pb)  35  Te  <10  

Cr  2,665  Ag  30  Ga  8  

Ti  1,895  Sn  30  Y  7  

Mn  1,090  La  30  Nb  1  

Cl  1,065  Bi  25  Mo  <1  
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3.6 Project plans and surveys 

Systematic geological mapping of the Kevitsa site first began in 1969, and the first nickel-
bearing float sample was found in 1973. Geological Survey of Finland began targeted drilling 
on the site in 1983, and the first indications of the ore deposit were discovered in 1987. An 
access road was built in 1993, which enabled year-round exploration. Geological Survey of 
Finland submitted a final report on its findings to the Finnish Ministry of Trade and Industry 
in 1994, and the project was put up for auction on the international market. The auction was 
won by Outokumpu Corporation, which nevertheless abandoned the project after three more 
years of exploration. A Swedish company called Scandinavian Gold Prospecting AB (sub-
sidiary of Scandinavian Minerals Ltd, formerly Scandinavian Gold Ltd) bought the mineral 
rights in 2000 and began conducting surveys on the site. (Lapland Water Research Ltd, EIA 
report) 

Scandinavian Minerals AB commissioned an Environmental Impact Assessment on the basis 
of an extraction rate of 5 million tonnes per annum according to the Finnish EIA Act and De-
cree. The assessment was carried out on the basis of an EIA programme produced by Lapland 
Water Research Ltd on 29 November 2005 and an opinion (No LAP-2004-R-12-53) issued 
by the supervising authority, Lapland Regional Environment Centre, on 20 February 2006. 
The findings were compiled in a report (Lapland Water Research Ltd, No 4659a, July 2006), 
on which Lapland Regional Environment Centre issued an opinion on 20 June 2007 
(No LAP-2004-R-12-531). 

A Natura assessment was produced according to Section 65 of the Finnish Nature Conserva-
tion Act concerning an extraction rate of 5 million tonnes per annum in February 2007 (Lap-
land Water Research Ltd), and the supervising authority, Lapland Regional Environment 
Centre, issued an opinion on the assessment on 18 June 2007 (No LAP-2004-R-12-531). 

First Quantum Minerals Ltd acquired Scandinavian Minerals Ltd in 2008, at which time the 
rights to the Kevitsa multi-metal deposit were transferred to First Quantum Minerals Ltd. 

The project coordinator was granted an environmental permit for emissions and for discharg-
ing to water on 2 July 2009 (No PSY-2007-Y-101). More detailed surveys on the environ-
mental conditions of the area and the potential environmental impacts of the project were car-
ried out in connection with the environmental permit procedure. An appeal on the permit has 
been lodged with Vaasa Administrative Court, and the case is pending. 

Where applicable, reports relating to the environmental permit granted on the basis of the 
smaller annual extraction rate and to the earlier EIA procedure and Natura assessment have 
been used as the basis of this Environmental Impact Assessment, which examines the poten-
tial impacts of scaling up the production volume. 

3.7 Project timescale 

Kevitsa Mining AB began to construct a bridge over River Kitinen at Vajusuvanto and a road 
from the village of Petkula to the site in the spring of 2008. The Vajusuvanto Bridge was 
commissioned on 26 November 2009, and a bridge over Mataraoja Brook as well as a new 
access road to the site were completed in the autumn of 2010. 

Construction of the water supply and the power line began in 2010. Work on the mineral 
processing plant and disposal sites as well as the mine infrastructure also began in 2010. The 
construction of the mineral processing plant and other buildings will continue throughout 
2011, and the installation of mining equipment will begin. Test runs are scheduled to com-
mence towards the end of 2011. 
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The objective was to begin extraction in the autumn of 2010 and to achieve commercial pro-
duction according to the existing permit in 2012. 

The goal is to apply for a permit corresponding to the proposed scaling up of production in-
tensity as soon as this EIA procedure is completed in 2011, and for the mining intensity to be 
increased once the new permit for emissions and for discharging to water has been obtained. 
According to the most recent resource and reserve estimate, the life of the mine will extend to 
between 13 and 28 years, depending on the annual production rate. 

The rehabilitation phase, which will follow once the extraction and mineral processing phase 
has been completed, will involve dismantling buildings and constructions, decommissioning 
the mine, and landscaping. The aftercare and landscaping of the waste disposal sites will be-
gin in stages as soon as the final dump heights have been reached. 

Monitoring of the site will continue for several years after mining has been completed. 

The timescale of the project according to current knowledge is shown below in Image 3-8. 
The timescale is to be revised as the project progresses. 
 

 
Image 3-8: Timescale of the Kevitsa mining project. 
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4 EIA PROCEDURE, COMMUNICATIONS, AND PARTICIPATION 

4.1 Overview of the EIA procedure 

The primary objective of the Environmental Impact Assessment is to produce information 
about the potential effects of the project on the environment and local residents in order for 
these to be factored into the plans alongside economic and technical considerations. A secon-
dary objective is to increase the opportunities of citizens and interested parties to have a say 
in the plans. No final decisions will be issued or permits granted in the course of the EIA pro-
cedure. The EIA procedure is a statutory requirement in Finnish law, governed by the follow-
ing regulations: 

 Finnish Act on the Environmental Impact Assessment Procedure (No 468/1994), as 
amended by Act No 267/1999 and Act No 458/2006 

 Finnish Decree on the Environmental Impact Assessment Procedure (No 713/2006; 
repealing Decree No 268/1999) 

 Decree on amending the Finnish Decree on the Environmental Impact Assessment 
Procedure (No 1812/2009) 

The proposed scaling up of production at the Kevitsa mine is subject to the EIA procedure 
under Section 4 of the Finnish Act on the Environmental Impact Assessment Procedure and 
paragraph 2 a) of Chapter 2 Section 6 of the Finnish Decree on the Environmental Impact As-
sessment Procedure, according to which an Environmental Impact Assessment must be car-
ried out on projects involving the extraction, processing, and treating of metallic minerals and 
other mining products where the total volume of material to be extracted amounts to at least 
550,000 tonnes per annum or open-pit mines measuring more than 25 hectares. According to 
the first paragraph of Section 4 of the Finnish Act on the Environmental Impact Assessment 
Procedure, an Environmental Impact Assessment is also required of any proposed changes to 
projects where these may cause adverse effects on the environment. The proposed scaling 
up of production at the Kevitsa mine meets these criteria. 

The objective of the EIA procedure associated with the Kevitsa mining project is to examine 
the potential impacts of the proposed scaling up of production both on the environment and 
on local residents. The assessment covers impacts on rivers and lakes, soil and bedrock, 
groundwater, air quality, vegetation and animals, nature conservation sites, land use and 
scenery, recreational use, and humans and society. 

The EIA procedure is characterised by studying different alternatives, encouraging participa-
tion, and promoting publicity. According to Section 2 of the Finnish Act on the Environ-
mental Impact Assessment Procedure, an Environmental Impact Assessment is a procedure 
that involves investigating and assessing the environmental impacts of specific projects as 
well as seeking opinions from public authorities and comments from parties whose conditions 
or benefits may be affected by said projects and from organisations and foundations that op-
erate within sectors that may be affected by said projects. 

One of the most important objectives of the EIA procedure is to give citizens and stake-
holders an opportunity to have a say in project plans. The EIA procedure is carried out in 
close cooperation with the supervising authority and the most important interested parties. 

The key stages of the EIA procedure are shown in Image 4-1. 
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Image 4-1: Progress of the Environmental Impact Assessment procedure. 

The Finnish Act and Decree on the Environmental Impact Assessment Procedure lay down 
provisions  on  the  contents  of  the  EIA programme and  the  report.  According  to  the  act,  the  
EIA programme has to address the issues laid down in Section 9 of the Finnish Decree on the 
Environmental Impact Assessment Procedure and the EIA report needs to cover the issues 
laid down in Section 12 of the Finnish Decree on the Environmental Impact Assessment Pro-
cedure. 

The EIA programme includes a description of the project and a plan for assessing its potential 
environmental impacts. The supervising authority is responsible for publishing information 
about the project and the EIA programme and for arranging an opportunity for interested citi-
zens and organisations to comment on the project in question. The supervising authority is 
then responsible for issuing an opinion on the basis of any comments made on the programme 
as well as any other issues raised and other relevant information, identifying which aspects of 
the EIA programme need to be revised, if any. 

The EIA procedure associated with the Kevitsa site began when the project coordinator sub-
mitted its EIA programme to Lapland Centre for Economic Development, Transport and the 
Environment, which acts as the supervising authority, on 2 June 2010. The EIA programme 
outlined the project and a plan for assessing its potential environmental impacts. The super-
vising authority published a notice of the project and the public consultation on the EIA pro-
gramme on 15 June 2010 (in a regional newspaper called Lapin Kansa) and 17 June 2010 (in 
a local newspaper called Sompio) and organised an event at a school in Kersilö on 22 June 
2010, where local residents and organisations could comment on the project. The supervising 
authority issued its opinion on the programme on 31 August 2010 on the basis of the com-
ments received, other issues raised, and other relevant information. 

The project’s environmental impacts were then assessed on the basis of the EIA programme 
and the opinion of the supervising authority, and the findings of the assessment are described 
in this report (EIA report). 
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The aforementioned Finnish Act and Decree on the Environmental Impact Assessment Pro-
cedure lay down provisions on the contents of the EIA report. According to the definition 
given in the act, the EIA report is a document that describes the project and the proposed al-
ternatives and gives a comprehensive assessment of the associated environmental impacts. 
The EIA report 

 describes the proposed alternatives and the associated environmental impacts; 
 describes the current state of the environment in the area; 
 assesses the environmental impacts associated with the proposed alternatives and 

their relative significance; 
 compares the proposed alternatives against each other; 
 describes how any potential adverse effects can be prevented and mitigated; and 
 proposes a plan for monitoring the project’s environmental impacts. 

The supervising authority is responsible for publishing a notice of the EIA report and for or-
ganising an event where the findings are discussed. Any necessary opinions on the report are 
then sought from the relevant authorities and an opportunity reserved for interested parties to 
comment on the adequacy of the report. The supervising authority also issues an opinion on 
the report. The EIA procedure is concluded once the supervising authority issues its opinion 
to the project coordinator. The EIA report is appended to any subsequent applications for 
permits and other similar documents. Any decisions on subsequent permit applications will 
explain how the EIA report and the supervising authority’s opinion have been taken into ac-
count. 

4.2 EIA programme 

4.2.1 Public consultation 

The supervising authority, Lapland Centre for Economic Development, Transport and the 
Environment, published a notice informing citizens that the EIA programme associated with 
the project would be available for inspection on the notice boards of the offices of Sodankylä 
Local Council and at Lapland Centre for Economic Development, Transport and the Envi-
ronment from 15 June 2010 onwards. A copy of the EIA programme was also available at 
Sodankylä central library and online on the supervising authority’s website (at www.ely-
keskus.fi/lappi under Nature conservation > Environmental Impact Assessments, EIA and 
SEA > Current EIA procedures > Extraction and processing of minerals > Scaling up of pro-
duction at the Kevitsa mine in Sodankylä). The notice was published in a regional newspaper 
called Lapin Kansa on 15 June 2010 and in a local newspaper called Sompio on 17 June 
2010. The notice included information about the project and the project coordinator, about the 
location of the mining site, and about how to submit comments on the EIA programme. The 
deadline for submitting comments was 30 July 2010. The supervising authority also sought 
opinions on the EIA programme from several local authorities, organisations, foundations, 
and other interested parties. 

The supervising authority is also responsible for publishing a notice of a public consultation 
on the EIA report. The deadline for submitting comments will be set for between 30 and 60 
days from the publication of the notice. All comments must be submitted in writing to Lap-
land Centre for Economic Development, Transport and the Environment by the set deadline. 
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4.2.2 Comments received on the EIA programme 

A total of 16 opinions and comments were submitted on the programme by the deadline 
(14 opinions from public authorities and 2 comments from private individuals). Opinions 
were received from Sodankylä Local Council, the Finnish Ministry of Employment and the 
Economy, the Finnish Safety and Chemicals Agency, Kainuu Centre for Economic Develop-
ment, Transport and the Environment, the Regional Council of Lapland, the Regional State 
Administrative Agency for Lapland, a State-owned forest administration agency known as 
Metsähallitus, Geological Survey of Finland, the Finnish Game and Fisheries Research Insti-
tute, the Finnish National Board of Antiquities, the Provincial Museum of Lapland, the Fin-
nish Reindeer Herders’ Association, Oraniemi Reindeer Herding District, and Lapland Nature 
Conservation Authority. The opinions mostly focused on the descriptions of permit proce-
dures and compensation arrangements associated with the different phases of the project, on 
dam safety, on the Natura 2000 programme, on the project’s hydrological balance, on ar-
chaeological inventories, on reindeer husbandry, and on the assessment of social impacts. 

The supervising authority compiled the opinions and comments received and issued its own 
opinion on the EIA programme on 31 August 2010. The supervising authority’s opinion fo-
cused on evaluating the adequacy of the proposed assessment techniques, suggesting changes 
where applicable. 

According to the supervising authority’s opinion, the EIA programme fulfils the requirements 
set on EIA programmes in the Finnish Decree on the Environmental Impact Assessment Pro-
cedure. The supervising authority nevertheless called attention to the following weaknesses 
and insisted that these be rectified in the report: 

 The project description was not sufficiently detailed, especially as regards the more 
intensive alternatives. 

 Not enough attention had been called to the extraction plan and on reducing the vol-
ume of waste. 

 The possibility of underground mining had not been properly explored and should be 
included in the comparisons (ALT3). 

 The life of the mine and the decommissioning process had not been described in suf-
ficient detail. 

 The description of land use planning in the area was not sufficiently detailed. 
 The implications of the waste disposal sites on the natural environment and the scen-

ery had not been assessed sufficiently thoroughly. 

4.2.3 Changes made on the basis of the supervising authority’s opinion 
The aforementioned weaknesses have been rectified in the EIA report as follows: 

More detail has been added to the project description as regards the ongoing construction of 
the mine and the associated detailed structural plans. These detailed plans naturally mostly 
apply to ALT0+. More general technical plans were produced regarding the infrastructure and 
extraction schedule associated with the more intensive alternatives in the course of the EIA 
procedure. The effects of the proposed scaling up of production on the mineral processing 
plant have been factored into the plans relating to the construction of the mine where applica-
ble. 

The extraction plans have been revised and more detail added where possible to incorporate 
the latest resource and reserve estimate. The viability of underground mining has also been 
discussed in this context and from the perspective of reducing the volume of waste rock. 
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The possibility of incorporating underground mining into the project plan as ALT3 was ex-
plored. Based on the current information on the site’s mineral reserves and the geology of the 
site’s mineralisation, underground mining is not technically or economically feasible, which 
is why it has not been added to the alternatives. 

The objective was for the Environmental Impact Assessment to cover the entire life of the 
mine, from construction to rehabilitation. Strictly speaking, only construction works relating 
to the proposed scaling up of production should be included in the assessment, but some as-
pects of the construction works begun on the basis of the existing permit are also covered. Es-
timates relating to the impacts of the mine during the decommissioning and rehabilitation 
phase are naturally less specific than those relating to the production phase. 

The description of land use planning in the area has been revised, and the topic has been 
dedicated its own section in the report. The local authority has been asked to issue an opinion 
on whether any land use plans are required for the mining site. 

The effects of waste disposal sites have been examined from the perspective of soil, ground-
water, and scenery. Extensive hydrogeological studies were carried out on the mining site in 
2010 in order to gain information about the quality of groundwater in the area. The findings 
of the studies and the groundwater model produced on the basis of the findings can be used to 
assess the flow of groundwater in the area and to generate information on the drainage of the 
open pit and the resulting drop in the water table. Having an adequate understanding of these 
issues will improve the reliability of the assessments concerning the environmental impacts 
of leachate resulting from the disposal sites considerably. 

As per the other feedback received regarding the EIA programme, the EIA report also dis-
cusses the permit procedures and compensation arrangements associated with the mining pro-
ject. Dam safety has been incorporated into the report as regards the alternative future loca-
tions of the tailings storage facility associated with ALT2, for example. The Natura assess-
ment has been appended to the EIA report, which improves the efficiency of the public con-
sultation process associated with the Natura 2000 programme considerably. The hydrological 
balance of the project has been discussed in more detail. The aforementioned hydrogeological 
studies have also significantly generated new, more detailed information about the project’s 
hydrological balance. An archaeological inventory of the site was carried out in 2010 in order 
to factor any archaeological sites that may be affected by the project into the plans. A sepa-
rate assessment focusing specifically on reindeer husbandry has been incorporated into the 
EIA report. More attention has also been called to social impacts. 

 

4.3 Participation and communications 

4.3.1 Steering committee 

A steering committee was set up to steer and monitor the Environmental Impact Assessment 
at the beginning of the procedure. The objective in setting the steering committee was to en-
sure that information about local conditions and human activity in the area would be taken 
into account in the planning and that local residents and organisations would be kept in-
formed about the progress of the plans. The steering committee comprised representatives of 
the supervising authority, the project coordinator, the engineering firm, the local authority, 
local organisations and foundations, and other interested parties. More extensive projects also 
sometimes have a monitoring committee, which has wider representation than the steering 
committee. The steering committee set up to coordinate the scaling up of production at the 
Kevitsa mine comprised representatives from the following organisations: 
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 FQM Kevitsa Mining Oy 
 Lapland Centre for Economic Development, Transport and the Environment; the en-

vironment and natural resources 
 Lapland Centre for Economic Development, Transport and the Environment; trans-

port and infrastructure 
 Lapland Centre for Economic Development, Transport and the Environment; business 

and industry, the labour force, competence and cultural activities 
 Sodankylä Local Council 
 Regional Council of Lapland 
 Geological Survey of Finland 
 Metsähallitus 
 Lapland Fire and Rescue Department 
 Lapland Nature Conservation Authority 
 Oraniemi Reindeer Herding District 
 Sodankylä Game Management Association 
 Petkula Village Committee  
 Petkula Landowners’ Cooperative 
 Kersilö Landowners’ Cooperative 
 Sodankylä Fishing Authority 
 Pöyry Finland Oy 

The steering committee convened four times during the EIA procedure. Three of the meetings 
related to the EIA programme and took place at the beginning of the procedure on 25 April 
2010, once the draft had been produced on 25 May 2010, and at the end of the public consul-
tation period on 9 September 2010. The members of the steering committee were also given 
an opportunity to visit the construction site in person in connection with the third meeting. 
The fourth meeting was held once the draft version of the EIA report was completed on 
3 February 2011. In addition to the meetings, the members of the steering committee were re-
served an opportunity to comment on the draft versions of both the EIA programme and the 
EIA report. The topics discussed at the meetings at different stages of the EIA procedure are 
summarised below in Table 4-1. 
Table 4-1: Summary of the topics discussed at the meetings of the EIA steering committee. 

Stage in the EIA procedure Topics covered 

Start of the EIA procedure 

1st meeting on 25 April 2010 

Overview of the mining project 
Overview of the EIA procedure 
Setting up of the steering committee and 
focus groups 
Drafting of the EIA programme and provi-
sional decisions on alternatives 

Draft version of the EIA programme 

2nd meeting on 25 May 2010 

Review of the programme draft 
Comments on the EIA programme 
Focus group consultations 
Meeting with local residents 

Opinion on the EIA programme 

3rd meeting on 9 September 2010 

Overview of new dam safety legislation by 
Timo Regina (from Kainuu Centre for 
Economic Development, Transport and 
the Environment) 
Review of the supervising authority’s 
opinion 
Overview of ongoing surveys on the site 
Visit to the Kevitsa mining site 

Draft version of the EIA report 

4th meeting on 3 February 2011 

Progress review (construction) 
Review of the report draft 
Review of the project’s impacts and the 
EIA procedure 
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4.3.2 Focus groups 

In addition to the steering committee, five focus groups were set up to coordinate liaison with 
individual residents and communities (in nearby villages) and with other stakeholder groups 
that were assumed to be most affected by the project. The focus groups included representa-
tives from the stakeholder groups most concerned with the themes selected. The themes of 
the focus groups were as follows: 

 Nearby villages (Kersilö, Petkula, and Moskuvaara) 
 Reindeer husbandry 
 Local economy, infrastructure, and transport 
 Hunting, fishing, recreation, and nature conservation 
 Business in Sodankylä local authority 

The objective of the focus groups was to discuss the positive and negative effects of the pro-
ject, to identify the most important issues and problems associated with each of the themes, 
and to factor the views of the stakeholders into the EIA procedure. The focus groups con-
vened a total of four times as follows: 

The first meetings of the focus groups were held on 22 and 23 June 2010. The meetings fo-
cused on discussing the main principles of social impact assessments (SIA) and the associated 
multi-criteria analysis (MCA) as well as on coordinating the gathering of information associ-
ated with each of the themes. 

The second set of meetings was held on 16 and 17 August 2010. The topics included more 
detailed evaluation of the information submitted by the stakeholder groups on the basis of the 
first meetings and provisional discussions about the significance and weightings of the vari-
ous impact criteria. 

The chairmen of the focus groups were invited to the steering committee meeting held on 
9 September 2010 to discuss the most important findings of their respective focus groups. 
The meeting participants concluded that one more set of focus group meetings had to be held 
in order to wrap up the issues raised. 

The focus groups convened for the last time on 11 and 12 October 2010 to discuss the views 
of the stakeholders in more detail and especially the overall impacts of the various mining 
projects that are in progress in the Sodankylä area and their potential implications on the Ke-
vitsa project. 

4.3.3 Meetings with local residents 

The Finnish Act on the Environmental Impact Assessment Procedure does not require project 
coordinators to organise meetings with local residents, but Section 11a of the act provides for 
communications and the public consultation on projects also to be arranged by other means 
than those described in the act. 

A meeting was therefore organised with regard to the proposed scaling up of production at 
the Kevitsa mine with local residents at a school in Kersilö in connection with the public con-
sultation on the EIA programme on 22 June 2010. A total of 35 people took part. The event 
began by a speech given by the Executive Director of Sodankylä Local Council, followed by 
presentations by the project coordinator and the consultant regarding the project and the EIA 
programme: The role of the supervising authority in the EIA procedure was described and the 
opportunities of local residents to have a say explained. The audience were then invited to 
express  their  views  and  to  ask  questions  about  the  project  and  the  EIA procedure.  This  re-
sulted in a constructive debate on the benefits of the mining project, such as increased em-
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ployment and well-being, and on the most notable concerns and perceived adverse effects. As 
commercial production at the mine has not yet begun and there are therefore no experiences 
of the mine’s operation, the discussion focused largely on the impacts of the construction of 
the mine. The implications of the proposed scaling up of production on the length of the 
mine’s life were the most avidly discussed impact. The local residents present at the meeting 
called attention to the health and safety of  the people working at  the mining site.  The resi-
dents insisted that the availability of clean air be ensured within the open pit. 

A second meeting with local residents will be held once the EIA report has been completed. 
At the next meeting, local residents will be given an opportunity to express their views on the 
Environmental Impact Assessment and its adequacy. The meeting will be held in connection 
with the public consultation on the EIA report at Kersilö school. 

4.3.4 Other aspects of participation and communications 

The mining project has featured in the media at regular intervals with regard to the ongoing 
construction of the mine as well as the EIA procedure. 

An online questionnaire on the strengths, weaknesses, opportunities, and threats associated 
with the Kevitsa mining project has been available on the website of the Economy Depart-
ment of Sodankylä Local Council (www.kaivos.fi/) throughout the duration of the EIA pro-
cedure, although only approximately 20 people had completed the survey by 15 February 
2011. The questionnaire was advertised at the meeting with local residents and at the steering 
committee and focus group meetings, for example. 

The opinions issued on the EIA programme as well as other information, such as the views 
expressed during meetings with local residents and in the media, have been reviewed and 
summarised in the section on social impacts. The information has been incorporated into the 
data used in the multi-criteria analysis (MCA), which is one of the methods employed in the 
course of the EIA procedure. 

4.4 EIA report and conclusion of the EIA procedure 

The environmental and social impacts of the project have been assessed on the basis of the 
EIA programme and the opinions and comments received as well as on the basis of consulta-
tions with various experts. The findings of the Environmental Impact Assessment are de-
scribed in this report. The EIA report was submitted to Lapland Centre for Economic Devel-
opment, Transport and the Environment in March 2011. 

The supervising authority is responsible for publishing a notice of the public consultation on 
the EIA report. The public consultation on the report will be arranged the same way as that on 
the EIA programme, and the report will be available for inspection on the notice boards of the 
offices of Sodankylä Local Council and at Lapland Centre for Economic Development, 
Transport and the Environment. The report will also be published informally on the website 
of the supervising authority, and a copy will be available at Sodankylä central library. The 
deadline for submitting opinions and comments to the supervising authority will be set for be-
tween 30 and 60 days from the publication of the notice, as per the Finnish Decree on the En-
vironmental Impact Assessment Procedure. 

A meeting will be held with local residents once the EIA report has been completed, at which 
time local residents will be given an opportunity to express their views on the Environmental 
Impact Assessment and its adequacy. The EIA procedure will be concluded once the super-
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vising authority has issued its opinion on the EIA report, within two months of the deadline 
set for submitting comments and opinions. 

A new application for an environmental permit can be lodged once the EIA procedure has 
been concluded and a final decision made on how the project is to go ahead. The EIA report 
and the supervising authority’s opinion will be appended to the environmental permit applica-
tion. Any decisions on subsequent permit applications will explain how the EIA report and 
the supervising authority’s opinion have been taken into account. 

4.5 EIA timescale 

The timescale of the EIA procedure associated with the Kevitsa mine is shown below in Im-
age 4-2. 

 
Image 4-2: Timescale of the EIA procedure associated with the proposed scaling up of the Kevitsa mine. 
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5 PERMITS REQUIRED FOR THE PROJECT 

5.1 Existing permits 

The permits associated with the operation of the Kevitsa mine are summarised below in Table 
5-1. 
Table 5-1: Permits associated with the Kevitsa mine. 

Permit Authority No Date 

Power line Finnish Energy Market Authority 190/411/2007 7.5.2007 

Vajusuvanto Bridge Northern Finland Environmental Permit 
Authority 

105/07/1 12.12.2007 

Mataraoja Bridge Northern Finland Environmental Permit 
Authority 

6/08/1 17.1.2008 

Authorisation to begin construction 
work on Vajusuvanto Bridge 

Northern Finland Environmental Permit 
Authority 

10/08/1 12.2.2008 

Environmental permit for emis-
sions and for discharging to water 
and a permit to begin construction 
and operation notwithstanding the 
right to appeal 

Northern Finland Environmental Permit 
Authority 

2007-Y-101 2.7.2009 

Permit to amend condition No 18 
of the environmental permit relat-
ing to the use of waste rock in the 
construction of the access road 

Regional State Administrative Agency 
for Northern Finland 

 

PSAVI/60/04.08/
2010 

4.2.2010 

Permit to amend condition No 19 
of the environmental permit relat-
ing to the use of mineral soils 

Regional State Administrative Agency 
for Northern Finland 

PSAVI/201/04.0
8/2010 

4.8.2010 

 

The Finnish Energy Market Authority has granted a permit to construct a 110-kV power line 
from Vajukoski Hydropower Station to the mining site (No 190/411/2007). The permit will 
remain valid for five years from the date of issue. 

The Northern Finland Environmental Permit Authority granted permits to construct a bridge 
over River Kitinen at Vajusuvanto on 12 December 2007 (No 105/07/1) and another over 
Mataraoja Brook on 17 January 2008 (No 6/08/1). The Northern Finland Environmental Per-
mit Authority authorised the beginning of works on the Vajusuvanto Bridge on 12 February 
2008 (No 10/08/1). 

The Finnish Ministry of Employment and the Economy issued a decision on 10 June 2008 
authorising Lapland District Survey Office to grant a mining licence according to an applica-
tion submitted by Kevitsa Mining AB as per Section 27 of the Finnish Mining Act. The deci-
sion was archived as ‘DNro 3/653/2006’ and as ‘kaivNro 7140/1a’. Kevitsa Mining AB was 
issued a mining licence in September 2009. 

Kemijoki Ltd has granted the applicant permission to lay a water supply pipe across the prop-
erties registered as Vajukoski Hydropower Station (No 3:24), Vajukoski-Juusola (No 3:27), 
and Postonjoki (No 18:4), Petkula Landowners’ Association has granted permission for prop-
erty No 876:1 at Mataraoja Brook, and Metsähallitus has granted permission for the State-
owned property registered as Sodankylän Valtionmaa II (No 11:1). The permit to lay the wa-
ter supply pipe is included in the environmental permit for discharging to water. 

The Northern Finland Environmental Permit Authority granted an environmental permit for 
the mine covering emissions and discharging to water and a permit to begin the mine’s con-
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struction and operation notwithstanding the right to appeal on 2 July 2009 (No PSY-2007-Y-
101). The permit applies to extraction at the rate of 5 million tonnes per annum and the asso-
ciated mineral processing. An appeal was lodged on the permit with Vaasa Administrative 
Court on 3 August 2009, which delivered its decision on 29 March 2011. The appeal to 
amend the terms and conditions of the permit was denied. The permit to begin construction 
and operation remained unchanged. The conditions set on the environmental permit for emis-
sions and for discharging to water were satisfied. Vaasa Administrative Court held that the 
environmental impacts of the project had been adequately taken into account in the course of 
the EIA procedure and in the applications relating to the project. 

The Regional State Administrative Agency for Northern Finland approved an application to 
amend condition No 18 of the environmental permit on 4 February 2010 
(No PSAVI/60/04.08/2010) with regard to using waste rock in the construction of the access 
road to the mining site notwithstanding the right to appeal and a permit to begin construction. 
The permit is therefore legally enforceable. 

FQM Kevitsa Mining Oy has also applied for an amendment to condition No 19 of the envi-
ronmental permit regarding the use of mineral soils in construction works taking place within 
the mining site. The Regional State Administrative Agency for Northern Finland issued a de-
cision on the matter on 17 September 2010 (No PSAVI/201/04.08/2010), which includes the 
following provisions: 

“Mineral soils extracted from above the bedrock may be used in the construction of the mine 
and the associated waste disposal sites. Any mineral soils that contain more than 150 mg of 
nickel  per  kilogram can be used to waterproof  the tailings storage facility  and the reservoir  
side of the dams or in the structures associated with the mine where the material will remain 
permanently below the surface of rivers and lakes or the water table. Otherwise such material 
needs to be deposited in the waste rock dump.” 

The Regional State Administrative Agency for Northern Finland issued a decision to allow an 
increase in the surface area and volume of the site’s water reservoir on 11 February 2011 
(No PSAVI/226/04.08/2010). A larger water reservoir is required, as only small volumes of 
process water will – unlike in most mining projects – be stored in the tailings storage facility. 
The surface area of the wetland treatment site downstream from the water reservoir will also 
need to be increased in order to enable more efficient wastewater treatment. 

Current applications relating to amending and complementing the existing permits involve 
the heating plant (lodged on 8 February 2011, No PSAVI/28/04.08/2011), the tailings storage 
facilities (TSF A and TSF B) (lodged on 12 July 2010, No PSAVI/232/04.08/2010), and the 
waste management plan and energy-efficiency rating of the Kevitsa mine (lodged on 3 June 
2010, No PSAVI/200/04.08/2010). 

5.2 Permits required for the proposed scaling up of production 

Mining  projects  are  subject  to  a  number  of  permits  and  plans,  the  necessity  and  scope  of  
which are governed by a number of different laws and regulations. There are approximately 
30 different regulations that are crucial to mining projects. They discuss the mining process 
itself, the various permit procedures, environmental protection and nature conservation, dif-
ferent kinds of safety considerations, archaeological sites, and the storing of waste and haz-
ardous substances. The most important regulations are listed in Table 5-2. 
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Table 5-2: Legislation governing mining projects. 

Laws, regulations, and decisions Date and No 

Environmental permits and Environmental Impact Assessments  

Finnish Nature Conservation Act  4.2.2000/86 

Finnish Nature Conservation Decree  18.2.2000/169 

Finnish Act on the Environmental Impact Assessment Procedure  10.6.1994/468 

Finnish Decree on the Environmental Impact Assessment Procedure  5.3.1999/268 

Chemicals, pesticides, and explosive materials  

Finnish Chemicals Act  14.8.1989/744 

Finnish Chemicals Decree  679/1993 

Decree of the Finnish Ministry of Social Affairs and Health on Hazardous Sub-
stances  

509/2005 

Finnish Decree on the Industrial Processing and Storing of Hazardous Substances  29.1.1999/59 

Finnish Act on the Safety of Handling Dangerous Chemicals and Explosives  3.6.2005/390 

Finnish Explosives Decree  473/1993 

Decision of the Finnish Ministry of Labour on Explosive Materials (amended)  130/1980, 793/1993, and 
1197/1995 

Finnish Government Decree on the Transport of Hazardous Substances by Road 
(amended)  

194/2002, 283/2003, 
250/2005, 236/2007, and 
263/2009 

CLP Regulation (on the classification, labelling, and packaging of substances and 
mixtures) 

1272/2008 

REACH Regulation (on the registration, evaluation, authorisation, and restriction 
of chemicals) 

1907/2006 

Water  

Finnish Water Act  19.5.1961/264 

Finnish Water Decree  6.4.1962/282 

Finnish Government Decision on the Discharging of Certain Hazardous Sub-
stances with Environmental or Health Implications to Water  

19.5.1994/363 

Finnish Government Decision on the Protection of Groundwater against Contami-
nation by Certain Hazardous Substances with Environmental or Health Implica-
tions 

19.5.1994/364 

Waste management  

Finnish Waste Management Act 31.8.1978/673 

Finnish Waste Act 3.12.1993/1072 

Finnish Waste Decree 22.12.1993/1390 

Finnish Mining Waste Decree (amended) 379/ 2008, 717/2009, and 

1816/2010 

Finnish Government Decision on Information To Be Provided on Hazardous 
Waste and on the Packaging and Labelling of Hazardous Waste 

29.8.1996/659 

Finnish Government Decision on Oil Waste Management 30.1.1997/101 

Finnish Government Decision on Landfill Sites 4.9.1997/861 

Finnish Government Decision on Packaging and Packaging Waste 23.10.1997/962 

Decree of the Finnish Ministry of the Environment on the Most Common Catego-
ries of Waste and Hazardous Waste 

22.11.2001/1129 

Mining  

Finnish Mining Act 17.9.1965/503 

Finnish Mining Decree 17.12.1965/663 

Finnish Government Bill on Amending the Finnish Mining Act (15.3.2011) Bill 
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Laws, regulations, and decisions Date and No 
No 273/2009 

Decision of the Finnish Ministry of Trade and Industry on Mining Safety Regula-
tions 

28.11.1975/921 

Decision of the Finnish Ministry of Trade and Industry on Mining Maps 27.10.1995/1218 

Decision of the Finnish Ministry of Trade and Industry on the Use of Hoists in 
Mines 

2.6.1969/372 

Power lines  

Finnish Electricity Market Act 17.3.1995/386 

Finnish Act on the Expropriation of Immovable Property and Special Rights 29.7.1977/603 

Air quality and noise abatement  

Finnish Government Decision on Guideline Values for Air Quality and Target Val-
ues for Sulphur Deposition 

19.6.1996/480 

Finnish Government Decision on Substances That Deplete the Ozone Layer 2.4.1998/262 

Finnish Government Decision on Guideline Values for Noise Levels 29.10.1992/993 

Finnish Government Decree on Noise Pollution from Equipment Used Outdoors 5.7.2001/621 

Finnish Government Decree on the Sulphur Content of Heavy Fuel Oil and Heat-
ing Oil 

24.8.2000/766 

Finnish Government Decree on Air Quality 9.8.2001/711 

Finnish Government Decree on Environmental Protection Requirements for En-
ergy Production Units of Less than 50 MW 

27.5/2010/445 

Archaeological sites  

Finnish Antiquities Act 17.6.1963/295 

Local economies  

Finnish Reindeer Husbandry Act 848/1990 

Nature conservation  

Finnish Nature Conservation Act 20.12.1996/1096 

Finnish Nature Conservation Decree 14.2.1997/160 

Construction  

Finnish Land Use and Building Act 5.2.1999/132 

Finnish Land Use and Building Decree 10.9.1999/895 

Finnish Government Decree on Construction Safety 26.3.2009/205 

Dams and drainage  

Finnish Dam Safety Act  26.6.2009/494 

Finnish Government Decree on Dam Safety 29.4.2010/319 

Radiation  

Finnish Radiation Act 27.3.1991/592 

Finnish Radiation Decree 20.12.1991/1512 

5.2.1 Environmental permits 

A new environmental permit is required for scaling up the intensity of extraction and mineral 
processing at the Kevitsa mine. The need for a permit is based on the Finnish Environmental 
Protection Act (No 86/2000) and the associated Finnish Environmental Protection Decree 
(No 169/2000). Following the legislative reform that took effect as of 1 March 2000, envi-
ronmental permits now cover all environmental impacts such as airborne emissions and dis-
charges to water, waste management, noise pollution, and other issues relating to environ-
mental impacts. 
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The application for a new environmental permit needs to be addressed to the Regional State 
Administrative Agency for Northern Finland. An environmental permit has to be granted if 
the proposed project meets the requirements set in the Finnish Environmental Protection Act 
and the Finnish Waste Act as well as any associated decrees. The EIA procedure must have 
been concluded before the application can be processed. 

5.2.2 Permits required under the Finnish Water Act 

Applications for permits required under the Finnish Water Act (No 264/1961) need to be 
submitted in connection with applying for the environmental permit from the Regional State 
Administrative Agency for Northern Finland. Permits required for the scaling up of produc-
tion at the Kevitsa mine include a permit to pump water from Lake Vajunen if the need for 
raw water is believed to increase and a permit to discharge wastewater into Lake Vajunen if 
the volume of wastewater is expected to exceed that specified in the existing permit. A permit 
will also be required if the effects of the mine will extend to other lakes and rivers in the area, 
for example if Lake Satojärvi is to be drained to make way for the tailings storage facility. 

5.2.3 Permits issued by the Finnish Safety and Chemicals Agency 

The Finnish Safety and Chemicals Agency is responsible for monitoring the regulatory com-
pliance of mining activities from the perspective of mining legislation, chemicals legislation, 
and the Finnish Explosives Act. The primary objective of permits granted by the Finnish 
Safety and Chemicals Agency is to ensure the health and safety of personnel and to prevent 
damage to property. A master plan of the mining site needs to be presented to the Finnish 
Safety and Chemicals Agency, including a detailed description of operational arrangements 
and issues contributing to safety. Applications for permits required under the Finnish Decree 
on the Industrial Processing and Storing of Hazardous Substances (No 59/1999) also need to 
be addressed to the Finnish Safety and Chemicals Agency. New permits will be required un-
der the Finnish Chemicals Decree if the volume of chemicals to be used is to increase consid-
erably. The Finnish Safety and Chemicals Agency also issues permits for the handling of ex-
plosive materials and for the use of explosion and extraction techniques, hoists, and electrical 
apparatus, for example. 

The Finnish Safety and Chemicals Agency is responsible for processing any applications for 
expanding the current mining site or designating new areas for services associated with the 
mine in the event that the proposed scaling up of production requires that the current mining 
site be expanded. This was formerly the responsibility of the Finnish Ministry of Employ-
ment and the Economy. The role was assigned to the Finnish Safety and Chemicals Agency 
in connection with the legislative reform relating to the Finnish Mining Act. The Parliament 
of Finland ratified the Finnish Government Bill on Amending the Finnish Mining Act (Bill 
No 273/2009) in its plenary session on 15 March 2011. The date on which the new act is to 
take effect will be decided once the President of the Republic of Finland has ratified the bill. 
FQM Kevitsa Mining Oy has already lodged an application for designating a new area for 
services associated with the mine (‘auxiliary area’, see Section 5.2.6). The application is be-
ing processed according to the old Finnish Mining Act, as it was lodged before the ratifica-
tion of the amended act. The new Finnish Mining Act will also amend practices associated 
with prospecting, with will be discussed briefly in Section 5.2.6. 
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5.2.4 Permits required under the Finnish Land Use and Building Act 

Permits required under the Finnish Land Use and Building Act include building permits, al-
teration permits and notices, landscape alteration permits, demolition permits and notices, ex-
emptions, special development orders, and expropriation permits. A building permit is re-
quired for the construction of new builds. A building permit is also required for repairs and 
alterations where these amount to constructing a new building, as well as for extending an ex-
isting building or increasing the living space of a building. 

An alteration permit may be sufficient  if  only a  minor structure such as  a  mast,  a  storage 
area,  or  a  chimney  is  to  be  constructed,  provided  that  there  are  no  other  special  circum-
stances. An alteration permit is also required for erecting or positioning structures other than 
those considered to constitute a building, if this may have implications on the natural envi-
ronment, land use in the surrounding area, or the scenery. Moreover, an alteration permit is 
needed for any alteration that changes the exterior of a building or the layout of apartments in 
residential complexes, unless a building permit is required. 

Local authorities have the discretion to stipulate that minor structures can be constructed 
without a building permit or an alteration permit, provided that the local building control au-
thority is given notice of any such project in advance. The local building control authority 
will review all such notices and inform the project coordinator if a building permit or an al-
teration permit is required in order to protect general interest or the legal rights of neighbours. 
If the local building control authority has not informed the project coordinator that a permit is 
required within 14 days of receiving the notice, the project can go ahead without a permit. 

A building or a part of a building cannot be knocked down without a demolition permit in 
any area that is governed by a detailed local plan or is subject to a building freeze under Sec-
tion 53 of the Finnish Land Use and Building Act. The need for demolition permits may also 
be stipulated in local planning regulations. A permit is not required for knocking down an 
outbuilding or other minor structures unless the structure in question is deemed to have his-
torical or architectural value. If a demolition permit is not required, written notice must be 
given to the local building control authority no later than 30 days before the demolition is to 
take place. The local building control authority will inform the project coordinator if a demo-
lition permit is required within 30 days of receiving the notice. 

A landscape alteration permit is required in areas governed by detailed local plans or mas-
ter plans subject to restrictions under Section 43 of the Finnish Land Use and Building Act. A 
permit is not required for construction works that are associated with the detailed local plan 
or master plan or that are subject to a building or alteration permit, for minor alterations, or 
for earthworks subject to the Finnish Land Extraction Act. 

Special planning regulations apply to areas where no plans exist and to construction that ne-
cessitates more extensive planning (special development order). In these situations, a build-
ing permit will only be granted if the proposed development will not interfere with planning 
or other land use arrangements, compromise community development or scenery, hinder the 
protection of areas of biological significance or cultural interest, or limit recreational use. 

Local authorities may grant permission to deviate from provisions, regulations, bans, and 
other restrictions governed by the Finnish Land Use and Building Act and any associated de-
crees where this is within the jurisdiction of the local authority in question (exemption). The 
regional Centres for Economic Development, Transport and the Environment – in this case 
Lapland Centre for Economic Development, Transport and the Environment – are responsible 
for granting exemptions from regulations governing construction near shorelines in areas not 
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governed by legally enforceable shoreline master plans, building permits for construction that 
materially deviates from the master plan, exemptions from planning regulations concerning 
listed buildings, and exemptions from building freezes governed by the third paragraph of 
Section 53 of the Finnish Land Use and Building Act. Exemptions must not compromise 
planning, the implementation of existing plans, or other land use arrangements, jeopardise na-
ture conservation, or hinder the protection of built environments. Exemptions must not be 
granted if they are likely to lead to construction of major implications or significant adverse 
environmental or other impacts. 

The governing ministry may grant individual local authorities permission to expropriate areas 
for the provision of services of general interest and associated arrangements or otherwise for 
ensuring the strategic development of the local authority in question (expropriation permit). 

The mineral processing plant and other structures required for mining according to the current 
permit are governed by a special development order issued by Sodankylä Local Council. Ap-
plications for building permits associated with other buildings to be constructed have been 
lodged with Sodankylä Local Council. Landscape alteration permits have been obtained 
where necessary. 

5.2.5 Other permits 
The storing and distribution of fuels is subject to a registration notice under Finnish Govern-
ment Decree No 444/2010. The competent authority is the Environmental Protection Author-
ity of Sodankylä Local Council. 

The competent dam safety authority is the nearest Centre for Economic Development, Trans-
port and the Environment with competence in dam safety (as per the Finnish Dam Safety Act 
of 26 June 2009, No 494/2009). As regards the dams associated with the mine, the competent 
authority is Kainuu Centre for Economic Development, Transport and the Environment. The 
supervising authority is responsible for consulting the competent dam safety authority in or-
der to establish the regulatory compliance of any proposed dams before authorising the con-
struction and use of said dams under the Finnish Water Act, the Finnish Environmental Pro-
tection Act, and the Finnish Land Use and Building Act. The dam safety authority must 
evaluate the proportions of any proposed dams from the perspective of dam safety, where ap-
plicable. All dams must also be rated for safety before commissioning and a risk assessment 
and a control plan produced and approval for these sought from the competent dam safety au-
thority. 

Construction works on mining sites are subject to the provisions of the Finnish Antiquities 
Act (No 295/1963). The preservation of archaeological sites is supervised by the Finnish Na-
tional Board of Antiquities. Any archaeological finds made in connection with earthworks on 
the site must be left alone. If any such discoveries are made, the works must be discontinued 
and the National Board of Antiquities or the Provincial Museum of Lapland notified immedi-
ately. Any necessary investigations and the cost thereof will then be discussed with the Na-
tional Board of Antiquities, after which construction works can normally resume. In some 
circumstances, the project coordinator can apply to the regional Centre for Economic Devel-
opment, Transport and the Environment for permission to destroy the find under Section 11 
of the Finnish Antiquities Act, subject to consultation with the National Board of Antiquities. 

5.2.6 Compensation arrangements 

The first condition for the proposed scaling up of production at the mining site is for the pro-
ject  coordinator  to  satisfy the requirements  for  issuing or  extending a  mining licence as  per  
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the Finnish Mining Act. This mostly involves establishing the scope and mineral content of 
the deposit. The second condition is to establish that the mining activities can be restricted to 
the designated site. The issue of whether the mining licence can be extended will be resolved 
according to a procedure described in the Finnish Mining Act, which is likely to commence 
once the project coordinator has obtained the next update on the resource and reserve esti-
mate. As both the EIA procedure and the subsequent permit procedure under the Finnish 
Mining Act require extensive public participation and interaction, the relationship between 
the different procedures needs to be explained in more detail in order to produce sufficient in-
formation for citizens. 

It is relatively common in mining projects that project coordinators fail to evaluate or de-
scribe the compensation arrangements associated with properties located within the mining 
site or the rights of landowners in much detail when assessing the project’s implications on 
land use or its other impacts. More information should ideally be made available, although 
this can be arranged by the various competent authorities responsible for granting the neces-
sary permits. Considering that the compensation arrangements stipulated in the Finnish Min-
ing Act are relatively complicated and the amounts available dependant on many different 
factors as well as the fact that citizens are supposed to gain comprehensive understanding of 
the project, an overview of compensation arrangements should be included in the report. The 
following is a breakdown of the steps included in prospecting and mining projects according 
to the Finnish Mining Act (No 503/1965). A brief description of the steps presented in the 
new Finnish Mining Act has also been provided. 

Reservation 

A ‘reservation’ gives its holder first refusal to make a ‘claim’ on a site for a limited period of 
time. The maximum area of land that can be reserved is 9 square kilometres. By reserving a 
piece of land, the applicant secures a right of first refusal as regards any further exploration of 
the site (claim). The maximum period of time for which a piece of land can be reserved is one 
year. A reservation does not entitle its holder to carry out geological surveys on the site. 

Reservation holders can prospect the site under Section 3 of the Finnish Mining Act insofar 
as the techniques employed are limited to geological observations, measurements, and small-
scale  sampling.  Prior  notice  must  be  given  before  any  samples  are  taken.  Consent  must  be  
sought from the landowner if extensive sampling is to be carried out. 

The new Finnish Mining Act also provides for a reservation that gives its holder first refusal 
to apply for an exploration licence (to make a claim as per the old act). Rights to a site can be 
reserved  for  a  maximum  period  of  2  years.  Small-scale  prospecting  is  allowed  under  the  
statutory right of public access, subject to the restrictions stipulated in the act, provided that 
no damage and only minor inconvenience or disturbance is caused. 

Claim 
A claim gives its holder temporary permission for mineral exploration on the site. A site can 
be claimed for a period of between 1 and 5 years. Significantly, from the perspective of pros-
pecting, a claim on a site entitles its holder to the following rights: 

 Exclusive right to carry out geological surveys before the same right is extended to 
other organisations governed by the Finnish Mining Act (competitors) 

 Right to apply for a mining licence provided that the conditions of the Finnish Mining 
Act and other relevant regulations are satisfied 

 Right to carry out surveys and tests without seeking consent from the landowner 
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According to the Finnish Mining Act, a claim on a site also entitles its holder to small-scale 
experimental mineral extraction and processing, although this right is often restricted by per-
mit regulations or demands for a more detailed exploration plan (notice of experimental activ-
ity as per the Finnish Environmental Protection Act). The maximum area that can be claimed 
in Finland is one square kilometre, but several consecutive claims can be made. The claimant 
is  liable  to  pay an annual  exploration fee to the Finnish State  (EUR 6.75 per  hectare at  the 
moment) and to compensate any landowners affected by the claim (EUR 10 per hectare at the 
moment). 

According to the new Finnish Mining Act, prospecting is subject to an exploration licence 
(claim as per the old act). The act also lays down restrictions on the surveys and tests that can 
be carried out under an exploration licence. An exploration licence gives its holder first re-
fusal to apply for a mining licence to extract any minerals found within the site. An explora-
tion licence can be granted for a maximum period of 4 years, with an option to extend the li-
cence by 3 years at a time, up to a maximum of 15 years in total. 

The licence holder is liable to pay annual compensation to any landowners affected by the li-
cence (known as a ‘prospecting fee’). The prospecting fees payable to landowners are as fol-
lows: 

1) EUR 20 per hectare per year for the first four years of the exploration licence 

2) EUR 30 per hectare per year for the fifth, sixth, and seventh year of the exploration licence 

3) EUR 40 per hectare per year for the eighth, ninth, and tenth year of the exploration licence 

4) EUR 50 per hectare per year for the eleventh year of the exploration licence and for any 
subsequent years 

Mining concession 

A mining concession is required for mining activities. Applications for mining concessions 
are processed by the Finnish Ministry of Trade and Industry. Applications need to include de-
tailed information about the deposit, its economic potential, and the mining techniques to be 
employed. Applying for a mining concession is the most important step in establishing min-
eral rights under the Finnish Mining Act. The competent ministry assesses applications on the 
basis of whether the applicant has provided all of the information stipulated in the Finnish 
Mining Act. Any relevant provisions of the Finnish Nature Conservation Act as well as land 
use regulations are also taken into account. 

If the application complies with the legal requirements, the Finnish Ministry of Trade and In-
dustry issues an order to grant a mining concession. A survey is then carried out by a repre-
sentative of the local District Survey Office and two trustees. The objective of the survey is to 
establish the land area required for the proposed mining activities and to decide on any com-
pensation payable for land use and potential damage. 

A mining concession gives its holder rights over the properties located within the mining site. 
The ownership of the properties is not transferred to the applicant unless the parties agree to a 
voluntary property transaction. In the case of the Kevitsa site, the project coordinator has 
bought the current mining site in its entirety. Landowners and other stakeholders can also ne-
gotiate compensation and other issues with the prospective concession holder in connection 
with the survey, as instructed by the surveyors. 

Unless otherwise agreed, the surveyors determine the fees payable to each landowner as well 
as compensation for any potential damage and inconvenience. In addition to the fees estab-
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lished by the surveyors, mining concession holders are also liable to pay annual mining fees 
to any affected landowners under Section 44 of the Finnish Mining Act. The amount of com-
pensation currently stands at EUR 20 per hectare. Mining fees are also payable for any areas 
reserved for services associated with the mine (‘auxiliary areas’). Moreover, landowners are 
entitled to annual extraction fees as compensation for the minerals extracted by the conces-
sion holder. Unless otherwise agreed, both parties are entitled to apply for the fees to be de-
termined by the Finnish Ministry of Employment and the Economy. 

A mining licence is required for mining activities under the new Finnish Mining Act. Appli-
cations for mining licences are processed by the Finnish Safety and Chemicals Agency. Ac-
cording to the current Finnish Mining Act, a mining site can comprise the actual mine and ar-
eas reserved for services associated with the mine. Mining licences are usually granted for an 
unlimited period of time. Temporary licences are only issued if special reasons for this exist. 
The land survey associated with the mining site and any auxiliary areas is called a mining 
survey. The objective of the process is to establish rights to the mining site, to agree on the 
compensation payable, and to carry out technical surveys on the affected properties. The min-
ing survey replaces the so-called mining concession procedure referred to in the old Finnish 
Mining Act. 

The licence holder is liable to pay annual compensation to any landowners affected by the 
mining site (known as an ‘extraction fee’). The annual extraction fee payable to each of the 
affected landowners is EUR 50 per hectare. The affected landowners are also entitled to addi-
tional compensation as follows: 

1) 0.15 percent of the nominal value of the minerals extracted and processed each year; The 
amount of compensation is calculated on the basis of the price of the metals found in the ore 
body at the end of the year and the average annual value of other products of economic inter-
est found. 

2) EUR 0.075 per each tonne of ore extracted and processed each year in the case of minerals 
other than metals; In the event that the permit authority has extended a mining licence under 
the third paragraph of Section 68 of the Finnish Mining Act, the compensation payable ac-
cording to the second paragraph is EUR 100 per hectare (incremental compensation) until 
mining activities commence or resume. More detailed provisions on determining the amount 
of compensation payable can be issued by Government Decree. 

Licence holders may also be liable to pay compensation for by-products. The affected land-
owners are entitled to a percentage of the value derived from any mining by-products not re-
used within the mining site each year (known as a ‘by-product fee’). The amount of compen-
sation must be reasonable considering the factors affecting the economic value of the by-
product in question. Unless otherwise agreed, the by-product fee can be up to 10 percent of 
any revenue generated from the sale of by-products. 

In addition to a mining licence, mining activities are also subject to an environmental permit. 
Other considerations include planning and building permits. Issues relating to nature conser-
vation need to be factored into not just the EIA procedure but also the environmental permit 
and the mining licence. 

Land ownership in the Kevitsa area is shown in Image 5-1. The majority of the surrounding 
areas  belong  to  the  Finnish  State.  Private  properties  covered  by  the  EIA  assessment  are  
mostly located to the south of Lake Satojärvi as well as to the south of Lake Saiveljärvi and 
where the lake narrows into a river. There are also private properties around Sippiöaapa Bog 
to the west of the mining site. 
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With a view to scaling up production, FQM Kevitsa Mining Oy has lodged an application 
with the Finnish Ministry of Employment and the Economy relating to expanding the mining 
site with an auxiliary area. The application is being processed at the moment. The outline of 
the proposed expansion is shown in Image 5-2. Only relatively few landowners would be af-
fected by the proposed expansion of the mining site and any associated land surveys. Another 
mining company also has claims over some of the land. The Finnish Safety and Chemicals 
Agency will decide which company will be given rights to the areas in question in due time. 
The decision may have serious implications on FQM Kevitsa Mining Oy in terms of the al-
ternative future locations of the tailings storage facility, for example. 

Compensation payable under the environmental permit 
In addition to the fees payable according to the mining licence, obligations relating to com-
pensation and securities may also be imposed in environmental permits. Typical examples of 
such obligations include compensation for effects on fishing and waste management securi-
ties to ensure that the rehabilitation phase will be completed satisfactorily. Decisions relating 
to the environmental permit and any compensation payable under the permit rest with the Re-
gional State Administrative Agency for Northern Finland. 

Image 5-1: Land ownership in the Kevitsa area and boundaries of the current mining site. 
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Image 5-2: Boundaries of the current mining site (red line) and an outline of the proposed expansion (blue 
line) as per an application lodged by FQM Kevitsa Mining Oy with the Finnish Ministry of Employment and 
the Economy. The areas highlighted in red are sites where FQM Kevitsa Mining Oy currently has claims out-
side the current mining site. 
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6 LINKS TO OTHER PROJECTS AND PLANS 

6.1 Finland’s national land use guidelines 

The objective of Finland’s national land use guidelines is to support and promote the general 
goals and land use planning objectives laid down in the Finnish Land Use and Building Act 
(No 132/1999). The Finnish State and local authorities need to follow the national land use 
guidelines in their projects and to promote compliance with the guidelines. Public authorities 
also need to assess  the impacts  of  any of  their  projects  from the perspective of  the national  
land use guidelines. The Finnish Government decided to revise Finland’s national land use 
guidelines on 13 November 2008. The revised guidelines took effect on 1 March 2009 (Fin-
nish Government Decision on National Land Use Guidelines). The following land use objec-
tives have implications on the project: 

 Establishing a functional regional structure 
 Building a more coherent community structure and ensuring the quality of the living 

environment 
 Protecting areas of natural or cultural heritage, recreational opportunities, and natural 

resources 
 Building efficient communications networks and ensuring the supply of energy 
 Preserving areas of outstanding natural beauty and cultural significance 

The mining project also needs to be assessed from the perspective of the following universal 
principles and specific goals: 

Universal principles (strategic objectives): 

 Achieving balanced regional development and strengthening the competitiveness of 
economies and Finland’s international standing 

 Acknowledging small business ventures and economies in sparsely populated areas 
and the need to increase the number of permanent residents in rural areas 

 Improving the operating conditions of economies by designating sufficient space for 
economic activity 

 Promoting the preservation of diversity in areas of biological or geological impor-
tance or vulnerability and ecological links between conservation areas 

 Promoting the sustainable use of natural resources and ensuring the availability of 
natural resources to future generations; Exploring natural resources and their eco-
nomic potential 

 Securing conditions for reindeer husbandry within the reindeer herding region 
 Promoting the ecological, economic, social, and cultural sustainability of communi-

ties and living environments 
 Harmonising the transport system and land use so as to reduce the need for car own-

ership and improving conditions for the use of environmentally friendly forms of 
transport; Increasing efforts to improve traffic safety 

 Promoting efforts to achieve a good chemical and ecological status for waters 

Specific goals (obligations): 

 Preserving cultural and natural heritage of national importance 
 Recognising obligations laid down in international treaties and the Finnish Govern-

ment’s decisions as regards cultural and natural heritage 
 Protecting lakes, rivers, and groundwater and ensuring their continued usability; Mak-

ing sure that installations that may contribute to groundwater contamination are 
placed sufficiently far away from any aquifers that are used for supplying drinking 
water 
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 Ensuring that vast areas of woodland are not broken up without good reason 
 Accommodating land use in nearby areas and in the immediate vicinity of projects, 

especially in terms of residential areas, sites and areas of natural or cultural impor-
tance, and scenery 

 Minimising inconvenience caused by noise, vibration, and impurities in the air 
 Discouraging construction away from existing community structures 

This report assesses the mining project from the perspective of all of the aforementioned 
principles and goals of the national land use guidelines (Chapter 10 and Annex 10). 

6.2 2030 Regional Development Plan for Lapland 

The 2030 Regional Development Plan for Lapland is a description of the desired direction of 
the region’s development. The plan was formulated and confirmed by the Regional Council 
of Lapland in 2009. The plan lays down the long-term development priorities of Lapland and 
strategies for achieving those objectives. (Regional Council of Lapland, 2009) 

Mining plays an important economic role in the 2030 Regional Development Plan. The pri-
orities specified in the strategy include “promoting the development of the mining cluster of 
Lapland, including infrastructure, know-how and education, and research and development; 
creating better legal conditions for mining projects and encouraging a more positive attitude 
towards mining. Provision will be made for future mining projects by means of integrated so-
lutions relating to land use and the environment, labour force, and transport. Benefits derived 
from natural resources will be distributed primarily and as widely as possible across the local 
authorities within which minerals are extracted and in nearby areas. The positive effects of 
mining projects on local economies will be maximised by building partnership networks 
among small and medium-sized businesses.” The strategy also states that “collaboration be-
tween public authorities and stakeholders will be encouraged from the early stages of any in-
vestment and business projects of social and regional significance where these have implica-
tions on Natura 2000 conservation areas. This will hopefully ensure that the parties can agree 
on flexible solutions that will minimise the adverse effects of projects while still allowing 
projects to go ahead.” (Regional Council of Lapland, 2009) 

The 2030 Regional Development Plan for Lapland also mentions mining in the context of 
education and innovation: “Capacity to provide a sufficient number of places in degree pro-
grammes and vocational adult education courses at short notice will be maintained in order to 
respond to the potentially high demand for labour within the mining industry. Collaboration 
will be sought with the University of Oulu in order to develop the mining sector.” (Regional 
Council of Lapland, 2009) The strategy associated with strengthening rural economies states 
that “equal operating conditions will be ensured for the forestry sector, tourism, the mining 
sector, and reindeer husbandry by means of efficient planning and coordination” (Regional 
Council of Lapland, 2009). 

As regards transport, the strategy mentions the importance of improving the rail network to 
meet the needs of the mining industry and emphasises the role of the Finnish State in building 
the necessary rail links and funding any associated investments. The strategy also identifies 
the need to develop the Ajos Harbour at the Port of Kemi to cater for the mining industry. 
(Regional Council of Lapland, 2009) 

6.3 Finland’s National Minerals Strategy 

The Finnish Government’s ministerial working group on climate and energy policy formu-
lated a National Natural Resources Strategy for Finland in April 2009. This inspired the Fin-
nish Ministry of Employment and the Economy to begin work on a National Minerals Strat-
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egy, which will steer national decision-making relating to the use of mineral resources. Geo-
logical Survey of Finland has been designated as the competent authority in charge of imple-
menting the strategy. The strategy was completed on 7 October 2010. Representatives of 
various stakeholder groups were consulted in the process. (www.mineraalistrategia.fi) 

The minerals sector has developed into one of the few new growing industries in Finland. 
The National Minerals Strategy establishes a long-term vision for the Finnish minerals indus-
try and lays down strategic objectives reaching as far as 2050. 

According to the National Minerals Strategy, Finland’s diverse mineral resources are a sig-
nificant national asset. The availability and production of natural resources have become im-
portant indicators of wealth and success in the changing global economy. The strategy, which 
was produced by Geological Survey of Finland in collaboration with a wide range of experts, 
identifies the global changes in the raw materials sector as a great opportunity for Finland. 

Finnish know-how and innovations have generated minerals technology, processing tech-
niques, and service provision of global importance. Clever use of mineral resources will give 
Finland a sustainable supply of raw materials and create conditions for balanced regional de-
velopment far into the future. Mineral know-how also allows Finland to promote resource-
efficient and responsible mineral economy on a global scale and to generate new international 
business. 

The National Minerals Strategy is hoped to allow Finland to forecast national and interna-
tional development trends in the minerals industry over the next few decades and to produce 
action plans that promote the formulation of a sustainable minerals policy and socially and 
economically expedient development of the industry. The most important objectives of the 
strategy are to promote national growth and well-being, to develop solutions for global chal-
lenges facing the minerals sector, and to mitigate adverse environmental effects. 

6.4 Industrial Strategy for Lapland 

Work is in progress on an Industrial Strategy for Lapland. The objective of the strategy is to 
lay down principles for ensuring industrial growth and internationalisation and for steering 
the development of the operating environment and the use of public aid to support this. 

The strategy establishes a short-term vision (2015), a medium-term vision (2020), and a long-
term vision (2030) for industrial development. The development priorities identified in the 
2030 Regional Development Plan for Lapland are also incorporated into the strategy. The 
2030 Regional Development Plan for Lapland lays down the long-term development priori-
ties of Lapland and strategies for achieving those objectives. 

The economic strategy described in the 2030 Regional Development Plan is based on making 
use of Lapland’s natural resources and know-how and on investing in high-tech natural re-
sources and energy industry and in a tourism-led experience industry. As regards targets re-
lating to the industrial sector, the plan states the following: “The industrial sector, mining, in-
frastructure, and services associated with these are all growing industries that demonstrate in-
ternational competitiveness. The vision is for Lapland to become home to successful compe-
tence clusters that participate in international projects in the European High North. The target 
is for the industrial sector, the mining industry, and the energy sector to generate 3,000 new 
jobs by 2030.” 

The Energy Strategy for Lapland, which covers the period between now and 2030, was ap-
proved by the Board of the Regional Council of Lapland at the end of 2009. The Energy 
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Strategy emphasises the importance of taking the special characteristics of Lapland into ac-
count and of making extensive use of the region’s natural resources. 

Work is also in progress on a Transport Plan for Lapland, which will cover both passenger 
transport and commercial haulage. Work on the plan began in 2010, and it is set to be com-
pleted by the end of 2011. The Tourism Strategy for Lapland is being revised at the moment, 
and the updated version will be available during the spring of 2011. Other strategies and pro-
grammes in the pipeline include a climate strategy and a broadband strategy. 

The Industrial Strategy for Lapland is linked to the appointment of a regional mining and 
minerals expert for Lapland. 

The Industrial Strategy identifies the mining industry as one of the most important industries 
in Lapland. The draft version of the strategy reads as follows: 

Lapland plays a key role in the implementation of Finland’s mineral strategy and in securing 
a supply of raw materials for Europe. The geology of Lapland represents good potential for 
the development of the mining industry. The bedrock contains several known metal and min-
eral reserves, and there is potential for finding new deposits. Lapland boasts many of the met-
als classified as critical raw materials for European industry, and there is also potential for 
finding rare earth metals required by the high-tech industry. 

The multi-metal deposits of Lapland strengthen the region’s competitiveness. Mineral-based 
raw materials are needed in many sectors of modern society, in construction, cars, electronics, 
and many other machines and appliances. The world’s growing population, the increasing 
standard of living, and urbanisation all increase demand for metals and minerals. The increas-
ing consumption of minerals can be expected to continue for years into the future, especially 
as demand grows as a result of the rising standard of living in populous countries. The main 
market is Asia. However, the industry is susceptible to economic fluctuations, and changes in 
global economy show rapidly in the sector. 

The use of natural rock is expected to increase in the future, as the principles of sustainable 
development and lifecycle economy become more and more important in the construction in-
dustry. The potential of natural rock is a largely untapped opportunity, as no systematic ex-
ploration of natural rock resources has yet been carried out in Lapland. 

As demand for raw materials grows, lower and lower grade deposits will be exploited, which 
challenges the industry to come up with economically and ecologically sustainable processes. 
The image of the industry needs to be improved and cooperation between businesses and 
educational institutions intensified in order to secure the availability of labour. Mining sub-
contractors will need to possess international marketing know-how, as mining companies are 
major global corporations. The development of the mining industry and the exploration and 
extraction of new deposits also depend on permit procedures, environmental considerations, 
and the availability of venture capital. Environmental regulations are also a challenge to the 
mining industry. 
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The priorities identified in the draft version of the strategy include the following: 

- Developing new, competitive mineral processing techniques for exploiting low-grade de-
posits that are currently not economically viable 

- Developing sustainable and environmentally friendly processes and operating models and 
promoting the concept of ‘green mining’ throughout the life cycle of mining projects 

- Investing in education to ensure the availability of skilled labour and to accommodate the 
international competition for labour within the minerals industry 

- Increasing cooperation between businesses and educational institutions to boost compe-
tence and know-how 

- Investing in the exploration of natural rock resources and the associated business poten-
tial 

6.5 Natura 2000 sites and other nature conservation areas 

There is a vast Natura 2000 site comprising Koitelaiskaira Wilderness immediately to the east 
of the Kevitsa mining site. In addition, the transport route from the site borders the Natura 
2000 site of Pomokaira Wilderness as well as a protected wetland, Ilmakkiaapa Bog, to the 
north of the village of Petkula. The affected Natura 2000 sites and their locations will be dis-
cussed in Section 9.8. 

A Natura assessment was carried out according to Section 65 of the Finnish Nature Conserva-
tion Act in order to establish whether the proposed scaling up of production at the Kevitsa 
mining site would threaten the protected habitats and species of the nearby Natura 2000 sites. 
The principles of the Natura assessment will be discussed in Section 10.9. 

6.6 Other projects 

6.6.1 Mining projects 

Examples of currently operational nickel or copper mines in Finland include the Talvivaara 
mine in Sotkamo and the Pyhäsalmi mine in Pyhäjärvi. Other recent mining projects include 
the Hitura mine in Nivala and the Särkiniemi mine in Leppävirta, albeit that both are closed at 
the moment. Mining projects that have reached the exploration, engineering, or construction 
phase include the Kylylahti mine in Polvijärvi. All of these other nickel and copper mines 
also produce concentrates  for  the same market  and compete for  the same buyers  as  the Ke-
vitsa mine. 

A mining company called Anglo American Exploration BV has reservations and claims over 
a large area of land (approximately 500 square kilometres in total) in Sodankylä, near the Ke-
vitsa site. The company is planning to open a nickel-copper-gold mine in Moskuvaara, to the 
south of Kevitsa. If the company’s licence applications are successful, its mineral rights 
would  extend  almost  to  the  boundaries  of  the  Kevitsa  mining  site.  The  EIA  procedure  re-
quired for the project has not yet been instigated. 
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6.6.2 Projects within Sodankylä local authority 

The local master plan of the centre of Sodankylä is in the process of being revised. The new 
plan  will  replace  all  existing  master  plans  in  the  area.  A  more  generic  master  plan  is  to  be  
produced for the outskirts of the town and a detailed master plan for the centre. Local plans 
will need to be produced for any areas reserved for construction in the master plan before 
they can be developed. The main roads in the area and the possibility of moving them will 
also be discussed in the course of the revision process. 

A traffic safety plan for Sodankylä local authority is also in the works and set to be completed 
in the spring of 2011. The project was commissioned by Lapland Centre for Economic De-
velopment, Transport and the Environment, Sodankylä Local Council, the Finnish Police, and 
the Central Organisation for Traffic Safety in Finland (Liikenneturva), and the contract was 
given to Ramboll Finland Oy. Safety is currently an issue especially on European route E75, 
which runs through the local authority, and – according to local residents – more specifically 
where the road passes the villages of Torvinen and Kersilö. The most problematic road within 
the centre of Sodankylä is Kasarmintie. The aforementioned places are also highlighted in ac-
cident statistics. The traffic safety plan mostly proposes small alterations that can be imple-
mented relatively quickly. The changes proposed to the centre of Sodankylä include increased 
safety for pedestrian and cycle routes and school runs as well as small changes to speed lim-
its. In the more sparsely populated areas, the focus is on increasing traffic safety in the vicin-
ity of schools. An earlier general plan for European route E75 included major changes to im-
prove traffic safety, but funding for these has not yet become available. 

A development project has also been launched with regard to European route E75 and Euro-
pean  route  E63  in  the  centre  of  Sodankylä,  which  could  potentially  reduce  the  effects  of  
heavy goods traffic resulting from the Kevitsa mining site in the outskirts of the town. Earlier 
plans relating to the construction of a rail link from Sodankylä to the Arctic Ocean have also 
been recently resurrected. However, the potential implementation of these plans is so far 
away in the future that their effects have been excluded from the EIA procedure. 
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7 PROPOSED PROJECT ALTERNATIVES 

7.1 Overview 

The Environmental Impact Assessment associated with the proposed scaling up of production 
at the Kevitsa mine focuses on three alternatives which differ from each other in terms of the 
scale of mining and production capacity. No ‘do-nothing’ scenario whereby the mine would 
not open at all was included in the assessment, as mining on the site will in any case go ahead 
on the basis of the existing permits, at an extraction rate of approximately 5 million tonnes 
per annum. Mining on the basis of the existing environmental permit is therefore the ‘do-
nothing’ scenario – or ALT0+ – in this assessment. 

All of the main alternatives involve extracting ore from an open-pit mine and processing the 
ore in an on-site mineral processing plant to produce nickel and copper concentrates. The an-
nual extraction rate, the volume of concentrates produced, and the amount of waste generated 
vary from one alternative to the next. The volumes of chemicals required for mineral process-
ing, the volume of wastewater generated, wastewater treatment arrangements, and other fac-
tors relating to the extraction and production capacity also vary between the alternatives. 

Production can be scaled up by extracting the total volume of ore from an open-pit mine or by 
expanding the open pit at first and then switching to underground mining. The environmental 
impacts associated with the proposed scaling up of production have been assessed on the ba-
sis of higher annual extraction rates than those specified in the existing environmental permit. 
The assessment assumes that only open-pit mining will be used in all of the alternatives. As 
will be explained in Section 7.6, underground mining cannot be deemed a realistic alternative 
considering the current reserves, nor would it significantly reduce the amount of waste rock 
generated. All of the waste rock can be deposited within the current mining site or only just 
beyond it even if the most intensive alternative is chosen. 

The layout of the mining site can be kept largely the same as that specified in the existing 
permit. The mine will be built directly above the ore body and extended to the south and 
southeast following the deposit. The plan is to build the mineral processing plant, disposal 
sites for topsoil, waste rock, and tailings, the water reservoir, and the wetland treatment site 
roughly in the locations specified in the existing permit. There will be no need to materially 
extend the area reserved for the mineral processing plant even if production is scaled up, al-
though mineral processing capacity will need to be increased as regards crushing plants, 
grinding mills, and flotation cells. This increase in capacity can nevertheless be provided 
within the area reserved for mineral processing in the existing permit. The overburden storage 
areas described in the existing permit are also sufficient, as some of the soil will be used to 
landscape the waste rock dump as extraction progresses. As regards the waste disposal sites, 
this EIA discusses alternatives for expanding the tailings storage facility and the waste rock 
dump as well as the water reservoir and the wetland treatment site, if necessary. 

The infrastructure – such as access roads to and from the site and within the site, water supply 
pipes, and the power line – has already been planned and will remain as described in the ex-
isting permit even if production is scaled up. No additional construction is foreseen in this re-
spect, and the environmental impacts associated with the infrastructure have already been as-
sessed in connection with the earlier EIA procedure and the environmental permit application 
on the basis of the lower extraction volume. The different alternatives are shown in Image 7-1 
and described briefly in Sections 7.2-7.6. 
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Image 7-1: Alternatives included in the EIA procedure. The sub-alternative (ALT1.5) shown in the yellow box 
is a compromise between ALT1 and ALT2 and a viable option based on the current mineral reserves. The no-
table drop in the volume of waste rock to be extracted relative to the volume of ore is significant (ALT1 vs. 
ALT1.5). 

7.2 ALT0+ 

ALT0+ refers to abandoning the plans for scaling up production at the Kevitsa mine. Mining 
on the site will in any case go ahead on the basis of the existing permits, at an extraction rate 
of approximately 5 million tonnes per annum. The mine will produce two sulphide concen-
trates containing nickel, copper, cobalt, platinum, palladium, and gold. The annual production 
rate of copper concentrate will be approximately 60,000 tonnes and that of nickel concentrate 
approximately 80,000 tonnes. The total volume of ore to be extracted will be 95 million ton-
nes and that of waste rock 240 million tonnes, making the total extraction volume 335 million 
tonnes. The mine will produce 90 million tonnes of tailings during its life. 

A considerable portion of the process water required for the mining project can be pumped 
from the  water  reservoir  or  recycled  from the  tailings  storage  facility,  as  the  water  used  in  
mineral processing will not need to be of particularly high quality. The hydrological balance 
of the mine has been calculated in connection with the construction phase, and the calcula-
tions have been updated to also take into account the more intensive alternatives. Any waste-

ALT0 
Open-pit mine 
- Waste rock: 240 million tonnes 

(8–16 Mtpa) 

ALT1 
 
As per the current mining 
reserves 
Ore extraction: 125 million 
tonnes 
 
Tailings storage facility and 
waste rock dump to be ex-
panded and the dump height 
increased in the locations 
specified in the existing permit 
within the current mining site 
 
- Tailings: 121 million tonnes 
(7.3–9.7 Mtpa) 
 

ALT2 
 
As per the total mineral re-
sources 
Ore extraction: 208 million 
tonnes 
 
Tailings storage facility and 
waste rock dump to be ex-
panded beyond the current 
mining site  
 
- Tailings: 203 million tonnes 

(7.3–9.7 Mtpa) 
 

ALT0+ 
 
As per the existing permit 
Ore extraction: 95 million 
tonnes 
 
Tailings storage facility and 
waste rock dump to be posi-
tioned as specified in the exist-
ing permit 
 
 
- Tailings: 90 million tonnes  

(approximately 4.9 Mtpa) 
 

ALT1a  
Open-pit mine 
- Waste rock: 500 million tonnes  

(55–78 Mtpa) 

ALT2a 
Open-pit mine 
- Waste rock: 640 million tonnes 

(55–78 Mtpa) 

ALT0+ 
Annual capacity  
- Ore extraction: approximately 5 Mtpa 
- Nickel concentrates: 80,000 tpa 
- Copper concentrates: 60,000 tpa 

ALT1.2/ALT2.2 
Annual capacity  
- Ore extraction: 10 Mtpa 
- Nickel concentrates: 160,000 tpa 
- Copper concentrates: 120,000 tpa 
 

ALT1.1/ALT2.1 
Annual capacity  
- Ore extraction: 7.5 Mtpa 
- Nickel concentrates: 120,000 tpa 
- Copper concentrates: 90,000 tpa 

ALT1.5 
Ore extraction: 166 million tonnes 
Open-pit mine 
- Tailings: 160 million tonnes 

(4.8–9.7 Mtpa) 
- Waste rock: 465 million tonnes 

(38–53 Mtpa) 
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water produced will be treated in the sediment basin, the precipitation pond, and the wetland 
treatment site before discharge to River Kitinen. 

A number of different chemicals will be required for the production process. The volumes 
and properties of the chemicals will be discussed in Section 8.5.2 in connection with the tech-
nical specification of the project. Fuel will be needed for transport and for heating. Electricity 
will be required for operating the grinding mills and crushing plants, for example. The vol-
umes and storing of fuels will be discussed in Section 8.5.3 and the mine’s energy consump-
tion in Section 8.6. Both passenger transport and commercial haulage will be required for ser-
vicing the mining site, which will increase road traffic in the area. 

Airborne emissions will mostly comprise dust resulting from extraction, crushing, and trans-
port as well as the tailings storage facility in dry and windy weather. The machinery and 
transport fleet will also produce exhaust gases, and the heating plant will generate flue gases. 
Waterborne emissions will principally consist of nitrogen compounds, suspended solids, and 
heavy metals such as copper and nickel. The environmental impacts of the mine will be dis-
cussed in more detail in the technical specification of the project in Chapter 8. 

7.3 ALT1 

The first alternative allowing for scaling up (ALT1) would involve raising the total ore ex-
traction volume to 125 million tonnes and the annual extraction rate to either 7.5 or 10 mil-
lion tonnes (ALT1.1 and ALT1.2). The ore would be crushed, ground, and processed within 
the current mining site. The concentrates (approximately 90,000–120,000 tonnes of copper 
concentrate per annum and approximately 120,000–160,000 tonnes of nickel concentrate per 
annum) would be transported by road to a port in the Bay of Bothnia or to a smelting plant or 
a rail terminal located between Kemijärvi and Rovaniemi. The maximum volume of waste 
rock produced would be 500 million tonnes (at a rate of 55–78 million tonnes per annum) and 
that of tailings 121 million tonnes (at a rate of 7.3–9.7 million tonnes per annum). The total 
extraction volume over the life of the mine would be 625 million tonnes. The waste materials 
would be deposited within the current mining site by expanding and increasing the dump 
height of the waste disposal sites specified in the existing environmental permit. There 
would be no need to expand the current mining site. 

The chemicals would be the same as those specified in the existing permit relating to ALT0+, 
but the volumes would be higher. The volume of traffic would also be higher than that asso-
ciated with ALT0+ due to more frequent deliveries of supplies and finished products and a 
larger labour force. 

Airborne and waterborne emissions would be the same as those associated with ALT0+. 
However, the volumes of emissions would be somewhat higher due to the increased produc-
tion intensity. 

7.4 ALT2 

The most intensive alternative (ALT2) would involve the same extraction, crushing, grinding, 
and mineral processing techniques as those associated with ALT1, but the total ore extraction 
volume would be raised up to 208 million tonnes. The annual extraction rate would be the 
same as in ALT1, i.e. either 7.5 or 10 million tonnes (ALT2.1 and ALT2.2), and the resulting 
nickel  and copper  concentrates  would be transported to the market  using the same route as  
that associated with ALT1. The maximum volume of waste rock produced would be 640 mil-
lion tonnes (at a rate of 55–78 million tonnes per annum) and that of tailings 203 million ton-
nes (at a rate of 7.3–9.7 million tonnes per annum). The total extraction volume over the life 
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of the mine would be 848 million tonnes. Due to the high total volume of waste, the dis-
posal areas would have to be expanded beyond the boundaries of the current mining 
site. 

The arrangements for water supply, wastewater treatment, and wastewater discharges would 
be the same as those associated with ALT0+ and ALT1. Due to the expansion of the mining 
site, the water infrastructure would also need to be expanded to some degree (e.g. the pump-
ing and recovering of water from the tailings storage facility). 

The annual volumes of chemicals, fuels, and electricity would be the same as those associated 
with ALT1. The annual volume of traffic and the related environmental impacts would also 
be similar to those associated with ALT1. The difference compared to ALT1 would be the 
longer life of the mine due to the larger total extraction volume, which would increase the 
volumes over the total length of the project. The impacts would also be spread over a larger 
geographical area due to the need to expand the waste disposal sites beyond the boundaries of 
the current mining site. 

7.5 ALT1.5 

As has been explained in Section 3.1, the sub-alternative ALT1.5, which is a compromise be-
tween ALT1 and ALT2, would be a viable option based on the current mineral reserves. The 
sub-alternative has not been examined in detail in this report, as the extraction plans were 
only made available at a relatively late stage of the EIA procedure and as both its scope and 
the associated impacts  are  between the two aforementioned alternatives.  The impacts  of  the 
sub-alternative can therefore be assessed relative to ALT1 and ALT2. 

According to ALT1.5, the total volume of ore to be extracted would be approximately 166 
million tonnes and that of waste rock approximately 465 million tonnes, making the total ex-
traction volume 631 million tonnes, i.e. only slightly more than that associated with ALT1. 
The ore-to-waste strip ratio would therefore be approximately 1:2.8, which is considerably 
lower than in ALT1. The infrastructure could be built similarly to ALT1, although storing 
tailings within the current mining site would be somewhat challenging due to the high tailings 
volume. 

7.6 Underground mining 

According to provisional plans, underground mining is not a viable option with the current 
reserves. However, underground mining may become a possibility at a later date if the mining 
site is expanded and if resource and reserve estimates continue to indicate higher potential. 
As has been explained in Chapter 3, underground mining would not significantly reduce the 
amount of waste rock generated considering the current reserves and economically feasible 
extraction plans. Approximately 90% of the waste rock will have been extracted when ap-
proximately 60% of the ore will have been extracted. This will take between 10 and 18 years, 
depending on the annual extraction rate. Due to the geology of the ore body, this section of 
the ore can only be mined using open-pit technology for mining to be economically viable. 

Underground mining may turn out to be the only feasible option if the potential indicated by 
subsequent resource and reserve estimates increases much beyond the currently estimated 
maximum of 208 million tonnes and if mineralisation is found to extend deeper into the bed-
rock. From the perspective of the environment, the volume of waste rock is unlikely to in-
crease from the currently estimated maximum (640 million tonnes) regardless of future de-
velopments. Only the volume of tailings would potentially increase from the current estimates 
and only in the distant future if underground mining was employed and the total production 
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volume increased considerably. Due to the aforementioned reasons, the supervising author-
ity’s suggestion that underground mining be examined as ALT3 in the course of the EIA pro-
cedure was rejected. As has been explained above, provision will in any case have to be made 
for storing at least 465 million tonnes and potentially as much as 640 million tonnes of waste 
rock. The volume of tailings to be stored will be between 160 and 203 million tonnes. 

7.7 Alternative future locations of the waste disposal sites 

The layout of the mining site and the alternative future locations of the waste disposal sites 
are shown in Annex 1. The layout specified in the existing permit can be mostly kept un-
changed, and there is therefore no need to alter the plans or to expand the site from the per-
spective of the infrastructure (access road, power line, mineral processing plant, water supply, 
wastewater treatment arrangements, etc.) if production is to be scaled up. However, the tail-
ings storage facility and the waste rock dump would have to be either expanded or relocated. 
ALT1 would involve expanding the disposal areas within the current site, while ALT2 would 
require waste to be deposited mostly beyond the current site boundaries. 

7.7.1 Tailings storage facility 

According to the existing environmental permit, the tailings storage facility which will be 
used during the early stages of the project is to be located to the west of Kevitsanvaara Hill in 
Kevitsanaapa Bog. The existing permit allows for a total of approximately 57 million cubic 
metres of tailings to be deposited in the two tailings storage facilities (TSF A and TSF B). 
The dump height of the tailings storage facility can be increased from the planned level in the 
future, although dam safety and other technical considerations impose certain limitations on 
the dump height. In theory, the dump height could be increased to allow for more than 120 
million cubic metres of tailings to be deposited in the tailings storage facility (which is the 
maximum volume of tailings according to ALT2), which would make the dump height ap-
proximately +280. In practice, however, dam safety considerations limit the maximum vol-
ume to 90 million cubic metres, which would require an increase of just over 10 metres from 
the current dump height, bringing it to +260. 

The scaling up of production according to ALT1 would increase the volume of tailings by 18 
million cubic metres (31 million tonnes), which would bring the total volume to approxi-
mately 70 million cubic metres (121 million tonnes). Increasing the dump height of the cur-
rent tailings storage facility would therefore at least in theory be sufficient for storing all of 
the tailings produced over the life of the mine if the project was to go ahead according to 
ALT1. However, even with ALT1 at least some of the tailings would probably have to be de-
posited beyond the current mining site or in the potential underground mine. In theory, the 
aforementioned maximum capacity of the current tailings storage facility would also be suffi-
cient for storing the tailings produced if the total currently known mining reserves were to be 
processed (160 million tonnes, 90 million cubic metres). 

The most intensive alternative, ALT2, would increase the volume of tailings by up to 65 mil-
lion cubic metres, approximately 2 million cubic metres of which would be highly sulphuric 
and would therefore need to be deposited separately. In addition to increasing the dump 
height of the current tailings storage facility, ALT2 would therefore require at least approxi-
mately 30 million cubic metres of tailings to be deposited elsewhere. The EIA team also ex-
amined an option where any tailings produced beyond the level specified in the existing envi-
ronmental permit, i.e. approximately 65 million cubic metres, would be deposited in a new 
disposal area and the dump height of the current tailings storage facility would remain un-
changed. It is likely that the majority of the tailings volume produced if the project was to go 
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ahead according to ALT2 would have to be deposited in a new disposal site due to dam safety 
considerations, for example. 

7.7.1.1 Technical examination of the proposed options 
Five different options for the location of the new tailings storage facility were examined in 
the course of the EIA programme. The options were assessed purely from a technical point of 
view, taking into account the topography of the area and the distance from the mining site. 
The options were revised during the EIA procedure as regards dams, for example. The op-
tions were as follows: 

 TSF1: Sippiöaapa Bog 
 TSF2: Kevitsanaapa Bog to the south of the current disposal site 
 TSF3: Mataraoja Valley to the west of Iso Hanhilehto Hill 
 TSF4: Lake Saiveljärvi 
 TSF5: Lake Satojärvi 

The EIA programme mostly focused on assessing TSF1, TSF2, and TSF5. As the EIA proce-
dure progressed, a number of reasons led to the other options (TSF3 and TSF4) to be included 
in the examination. 

The examination was based on the need to deposit either 30 or 65 million cubic metres of tail-
ings in the new disposal site. With the exception of TSF2, all of the proposed locations have 
capacity for storing up to 65 million cubic metres of tailings. TSF2 only has capacity for be-
tween 45 and 50 million cubic metres of tailings. A comparison of the different options is 
shown below in Table 7-1. The embankment volume and the average dam heights and lengths 
are provisional estimates but comparable with each other. A significant point as regards TSF4 
and  TSF5  is  the  fact  that  although  a  longer  dam  would  be  required  to  accommodate  the  
maximum storage capacity associated with ALT2 than in the other options, the majority of 
the dam wall would comprise a very low embankment, which would prevent the tailings from 
spreading to the surrounding area. If the volume of tailings was to be less than the maximum 
– around 30–40 million cubic metres – no embankments may be required at all and a barrier 
positioned where the lake narrows into a river could be sufficient. This would shorten the 
length of the dam considerably while the average dam height would increase slightly. 
Table 7-1: Provisional comparison of the proposed locations of the new tailings storage facility. 
The average dam heights and the total length of the dam have only been given with respect to 
the maximum volume of tailings associated with ALT2 (more than 60 million cubic metres). 

Option Dump 
height 

Surface 
area 

sq km 

Storage 
capacity 

mcm 

Embankment 
volume 

mcm 

Average 
dam height  
m 

Dam length1 

m 

TSF1 

Sippiöaapa Bog 
+218 

+224 

6.2 

6.2 

29.9 

66.2 

0.6 

2.5 

 

10.0 

 

9,580 

TSF2 

Kevitsanaapa Bog 
+239 

+245 

2.6 

2.6 

31.5 

47.0 

2.4 

4.4 

 

20.0 

 

4,780 

TSF3 

Mataraoja Valley 
+220 

+228 

3.7 

4.6 

31.5 

65.5 

2.0 

4.9 

 

14.0 

 

8,315 

TSF4 

Lake Saiveljärvi 
+225 

+229 

8.5 

8.5 

30.8 

64.6 

0.2 

1.3 

 

4.5 

 

15,380 

TSF5 

Lake Satojärvi 

+232.5 

+235 

5.4 

7.5 

37.3 

61.0 

0.2 

0.4 

 

3.0 

 

14,050 
1 Total length of the dams associated with the tailings storage facility 
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As the table above illustrates, using the nearby lakes as tailings storage facilities would be a 
highly attractive option from a technical perspective, thanks to the associated embankment 
volumes and dam safety, for example. However, these options may have to be eliminated in 
practice due to environmental considerations and other reasons. 

7.7.1.2 Grounds for the chosen alternatives 

The most important provisions governing the storing of tailings are found in the Finnish Gov-
ernment Decree on Mining Waste (No 379/2008). The decree lists the issues that need to be 
taken into account when planning tailings storage facilities. Significantly, the decree does not 
expressly prohibit depositing tailings in an existing body of water. 

Local and regional planning and the nearby nature conservation areas also place restrictions 
on the location of the tailings storage facility. These issues will be discussed in more detail in 
Chapter 9, but essentially all of the options except TSF5 (Lake Satojärvi) are consistent with 
both the local master plan for the Lokka-Koitelainen-Kevitsa area and the regional land use 
plan of Northern Lapland. 

The Natura 2000 network also restricts the use of Lake Satojärvi as a tailings storage facility, 
although there is no unequivocal prohibition. The threatened habitats and species found 
within the Natura 2000 site are among those listed in the European Habitats Directive and the 
European Birds Directive, and they are the very reason why the area has been given its 
Natura 2000 designation. These grounds for protecting the area have also been laid down in a 
formal decision by the Finnish Government and recorded in official databases. The project 
would therefore have an adverse effect on nature conservation if these threatened species and 
habitats were to be affected by the location of the tailings storage facility. The implications of 
the different project alternatives on the Natura 2000 sites located near the Kevitsa mine have 
been studied in the course of a Natura assessment, which was carried out in connection with 
the EIA procedure, and the various options for the location of the tailings storage facility 
were also examined. The assessment focused on weighing the objectives of the project 
against  the objectives of  nature conservation.  If  the lake is  to  be drained or  if  the project  is  
likely to have other major implications on the Natura sites, a decision from the Finnish Gov-
ernment is needed for the project to go ahead, justifying that there are imperative reasons of 
overriding public interest and no alternative solution. The locations of other facilities associ-
ated with the Finnish Mining Act will be decided on a case-by-case basis, taking into account 
the objectives of nature conservation in the nearby Natura 2000 sites (Lindqvist, E 2005). The 
limitations resulting from the Natura 2000 network could potentially be overcome by means 
of compensation, which could also give grounds for amending the local and regional plans. 
The other options for the location of the tailings storage facility are not restricted by the 
Natura 2000 network. 

A technical specification of the tailings storage facility and other related arrangements is 
given in Section 8.8.4. 

7.7.2 Waste rock dump 

According to the existing environmental permit, the waste rock dump is to be located to the 
north of the open pit. The plans allow for a maximum of 240 million tonnes of waste rock to 
be deposited in the dump. The capacity can be increased to between 440 and 500 million ton-
nes (ALT1) by raising the dump height and by expanding the dump in its current location 
within the current mining site. 
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Increasing the production intensity of the mine beyond the aforementioned figures (ALT2) 
would  raise  the  volume  of  waste  rock  to  up  to  640  million  tonnes.  The  waste  rock  dump  
would then have to be expanded beyond the current site boundaries, keeping the dump height 
slightly lower while increasing the space taken up on the ground. Three alternative expansion 
plans for the waste rock dump were examined in the course of the EIA procedure: 

 WRD1.1: expanding the waste rock dump to the east 
 WRD1.2: expanding the waste rock dump to the north 
 WRD1.3: expanding the waste rock dump to the west 

If underground mining becomes a viable option in the future, some of the waste rock associ-
ated with the more intensive alternatives could potentially be backfilled into the underground 
mine, depending on the extraction techniques employed. 

A technical specification of the waste rock dump is given in Section 8.8.3. 
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8 TECHNICAL SPECIFICATION OF THE PROJECT 

8.1 Construction of the mine 

Substantial earthworks, water supply arrangements, foundation engineering, roadworks, and 
infrastructural development are required before the Kevitsa mine can be opened. A number of 
large industrial buildings are also to be constructed, including the mineral processing plant, 
the crushing plant, a maintenance facility, and offices. Most of the structures need to be in 
place before commercial production can begin, and construction works have been scheduled 
for a period of between one and two years before the mine is to open. 

The area reserved for the industrial buildings, water supply pipes and the associated arrange-
ments, the power line, the access road, and roads within the mining site are all included in the 
existing environmental permit. The existing permit also allows for the construction of the 
open-pit mine (5 million tonnes of ore per annum), the waste rock dump, the tailings storage 
facilities, the topsoil storage areas, and wastewater treatment arrangements (ALT0+). The 
aforementioned structures are being built at the moment, subject to the pending applications 
for amendments. 

The proposed scaling up of production from the intensity allowed under the existing envi-
ronmental  permit  would  also  require  changes  to  the  site’s  infrastructure.  The  waste  rock  
dump and the tailings storage facility would have to be expanded and/or the dump heights in-
creased. The water reservoir and wastewater treatment arrangements would potentially re-
quire more space, more overburden would have to be extracted to accommodate a larger open 
pit, and the mine itself would be larger. This EIA procedure covers the impacts associated 
both with the construction works necessitated by the proposed scaling up of production 
and with the higher production intensity itself. 

Construction works on the site can go ahead according to the existing permit. The first struc-
tures to be built are the mineral processing plant, the water reservoir, and the wetland treat-
ment site. The construction works relating to the potential scaling up of production would 
take place once the mine is already in operation, which is why this EIA procedure does not 
draw a clear line between the construction phase and the production phase. 

8.2 Layout of the mining site 

The current mining site measures 14 square kilometres, of which approximately 7.4 square 
kilometres is to be developed. If the production intensity is to be scaled up considerably, the 
space required for the operation will also increase, mostly with regard to the waste disposal 
sites. The sizes of the new disposal sites depend on the chosen locations. Compared to 
ALT0+, the waste rock dump would have to be expanded by up to 2.5 square kilometres and 
the tailings storage facility by between 2.7 and 8.5 square kilometres. 

A breakdown of the space required for the infrastructure associated with ALT0+ is shown in 
Table 8-1. The layout of the mining site and the alternative future locations of the waste dis-
posal sites are shown in Annex 1. 

The open pit is to be mostly expanded southwards from the location specified in the existing 
permit, in addition to which the depth of the mine would increase. Technical planning on the 
possibility of underground mining has only just begun, but underground mining has neverthe-
less been factored into the EIA procedure where possible. 
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The locations of the mineral processing plant and the associated services will remain mostly 
unchanged compared to the existing permit. The mining site will have its own crushing plant 
and a mineral processing plant, as well as storage space for supplies, tools, fuels, chemicals, 
and the products. The site will also have a maintenance facility for servicing and cleaning the 
dumpers and mining equipment, hangars for the machinery and other vehicles, and a work-
shop for the mine and the mineral processing plant. Offices and staff rooms as well as a can-
teen will also be constructed. Explosive materials will be stored to the north of the wetland 
treatment site, subject to safety regulations. The production, storage, and maintenance facili-
ties will be built with the potential scaling up in mind. 
Table 8-1: Space required for the infrastructure associated with the Kevitsa mining project. 

Facility ALT0+ 
Extraction rate: 5 Mtpa  
Space required (ha) 

ALT1 
Extraction rate: 7.5/10 Mtpa  
Space required (ha) 

ALT2 
Extraction rate: 7.5/10 Mtpa  
Space required (ha) 

Open-pit mine 59 82 82 
Tailings storage facility 355 355 355–1,205 
Waste rock dump 241 383 383–493 
Water reservoir 19 19 19 
Wetland treatment site 15 15 15 
Topsoil storage areas 23 23 23 
Buildings 32 32 32 
TOTAL 744 909 909–2,607 

8.3 Extraction 

The existing permit allows ore to be extracted from an open-pit  mine at  a  rate  of  approxi-
mately 5 million tonnes per annum. According to the permit application, extracting ore at this 
rate will generate approximately 8–16 million tonnes of waste rock per annum, which brings 
the total extraction volume to between 13 and 21 million tonnes per annum. The ore-to-waste 
strip ratio is approximately 1:2.3 on average (between 1:1.6 and 1:3.2). The life of the mine 
has been estimated at approximately 19 years, during which a total of 95 million tonnes of ore 
is to be extracted, bringing the total extraction volume over the life of the mine to approxi-
mately 332 million tonnes. Only open-pit mining will be employed if the project is to go 
ahead according to the existing permit. (Environmental permit No PSY-2007-Y-101) 

The plan is to scale up the mining intensity by raising the annual extraction rate to either 7.5 
million tonnes or to 10 million tonnes. This would generate between 55 and 78 million tonnes 
of  waste  rock per  annum and bring the total  extraction rate  to  between 62.5 and 88 million 
tonnes per annum. Due to the geology of the ore body, the volume of waste rock will increase 
relative to the volume of ore as the mine is expanded. The ore-to-waste strip ratio associated 
with the more intensive alternatives is somewhere between 1:3 and 1:4. 

With regard to the more intensive alternatives, the life of the mine depends on the extractable 
mineral reserves. With a total mineral reserve of 125 million tonnes, the project would take 
either approximately 13 or approximately 17 years. With a total mineral reserve of 208 mil-
lion tonnes, the project would take either 21 or 28 years. 

The project is to go ahead in the form of open-pit mining at first. The geological structure and 
location of the deposit, the technical characteristics of the bedrock, and extraction costs make 
open-pit mining the most economic and efficient extraction technique. Both the dimensions 
of the mine and the extraction plans are likely to change during the production phase. Under-
ground mining may become a possibility as the project progresses. According to current in-
formation, underground mining is not a viable option with the known mineral reserves. 

Extraction will begin where the ore body breaks through the earth’s surface at Kevitsansarvi. 
According to the existing permit, the mine will be approximately 400 metres deep, 970 me-
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tres long, and 790 metres wide, and it’s surface area will be 59 hectares at ground level. The 
dimensions of the mine would increase with the more intensive alternatives, due to the larger 
extraction volume. With ALT1, where the total ore extraction volume would be 125 million 
tonnes and that of waste rock 500 million tonnes, the mine would be approximately 1,150 
metres long, 900 metres wide, and 520 metres deep, with a surface area of 82 hectares. 

No extraction plans have yet been produced for ALT2, but the dimensions of the mine can be 
assumed to be somewhat larger than those associated with the other alternatives. 

Before extraction can begin, the till overburden needs to be stripped and stockpiled. The vol-
ume of overburden associated with ALT0+ is approximately 400,000 million cubic metres. 
The figures associated with the more intensive alternatives are slightly higher. 

According to the current extraction plans, the bedrock will be drilled using drilling rigs. Most 
of the rock chips produced by drilling will be relatively large and will remain around the 
drilled holes. Finer dust particles will be collected using drill dust collectors. The explosive 
materials will mostly comprise emulsion explosives which will be prepared on site and 
pumped into the drilled holes. The emulsion is only sensitised once inside the holes. From the 
perspective of environmental protection, the post-blast residues associated with emulsion ex-
plosives contain considerably lower levels of nitrogen than those resulting from other explo-
sives. Approximately three explosions per day will be set off between 6 am and 10 pm. The 
volume of explosives used is likely to increase with the more intensive alternatives, but the 
number of explosions will remain the same. 

According to the current extraction plans, approximately three drilling rigs and one support 
vehicle will be required for extracting 5 million tonnes of ore per annum. More equipment 
will be required if one of the more intensive project alternatives is chosen. The blasted ore 
will be loaded onto dumpers using excavators and taken to the crushing plant or to the ore 
storing area. Loaders may also be used. The waste rock will be taken to the waste rock dump 
by dumpers. At an ore extraction rate of 5 million tonnes per annum, the loading and unload-
ing of ore and waste rock will require either one or two high-capacity excavators, one loader, 
and five dumpers. More loading and transport capacity will be required if the ore extraction 
rate is to be raised to 7.5 or 10 million tonnes per annum. A breakdown of the machinery re-
quired for the project depending on the chosen alternative is shown below in Table 8-2. A 
dumper (Image 8-1) and an excavator (Image 8-2) are pictured on the next page. 
Table 8-2: Machinery required for the project depending on the chosen alternative. 

  Quantity 
Vehicle/machine Fuel ALT0+ 

5 Mtpa 
ALT1 
7.5 Mtpa 

ALT2 
10 Mtpa 

Caterpillar 793F dumper diesel 5 7–8 9–10 
Caterpillar 795F dumper die-

sel/electricity 
1   

Caterpillar D11 bulldozer diesel 1  2 
Caterpillar 854K wheel dozer diesel 1  2 
Caterpillar Cat16 grader diesel 1   
Komatsu WA 1200 wheel loader diesel 1 2 3 
Komatsu PC1250 excavator diesel 1   
Komatsu PC5500E excavator electricity 1 2 3 
Drilling rig die-

sel/electricity 
3–4 5–7 8–11 

Support vehicle diesel 1–2  3 
Sprinkler vehicle diesel 1   
Cross-country vehicle diesel 8–10 11–13 15–20 
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Image 8-1: Caterpillar 793F dumper used for transporting ore and waste rock. 

 
Image 8-2: Komatsu PC5500 excavator used for loading ore. 

As the production phase progresses and the mine gets deeper, the most practical option may 
be to use a diesel/electricity-powered dumper with a so-called trolley assist system (electric-
ity supply from overhead wires similarly to electric trains). The Cat795F dumper, which will 
be piloted at the Kevitsa site, is an example of these kinds of dumpers that have a diesel en-
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gine to run the generator and use electricity to get up and down the ramp that leads into the 
mine. Trolley assist systems for mines are still being developed, and the availability of vehi-
cles such as the Cat795F is limited. This is why traditional dumpers will be used at the initial 
stages  of  the  project.  The  possibility  of  introducing  a  trolley  assist  system  at  a  later  date  
would reduce the noise pollution resulting from transport and the exhaust gas emissions of 
diesel engines considerably. 

8.4 Mineral processing 

Mineral processing comprises crushing, interim storage, grinding, a two-stage flotation proc-
ess,  and dewatering.  A flow chart  of  mineral  processing is  shown below in Image 8-3.  The 
ore will be extracted and processed in a similar manner in all of the proposed alternatives. 
The differences lie in the scope of production. The production processes are described ac-
cording to the latest available plans. The techniques may change and be revised as tech-
nical planning progresses. 

The mineral processing plant will produce two different sulphide concentrates. The primary 
minerals will be nickel and copper, in addition to which the concentrates will contain cobalt, 
platinum, palladium, and gold. The plant will produce approximately 60,000 tonnes of copper 
concentrate and approximately 80,000 tonnes of nickel concentrate per year, if the annual ore 
extraction rate is 5 million tonnes. The higher extraction rates (7.5 or 10 million tonnes of ore 
per annum) would allow the plant to produce between 90,000 and 120,000 tonnes of copper 
concentrate per year and between 120,000 and 160,000 tonnes of nickel concentrate per year. 
The copper concentrate will contain approximately 28% copper and the nickel concentrate 
approximately 12% nickel. 

 
Image 8-3: Flow chart of mineral processing. 
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8.4.1 Crushing and grinding 

The ore will be crushed with a primary crusher. The crushed ore will then undergo coarse 
screening, where fine and coarse materials will be separated and fed onto a belt conveyor sys-
tem which will transport the crushed ore to an on-site interim storage facility of approxi-
mately 8,000 cubic metres. The storage facility will be covered to control the dispersion of 
dust. Medium-sized particles will be used as the grinding media in the pebble mills. Any ex-
cess material will be crushed with a secondary crusher and transported on the belt conveyor 
to the interim storage facility and further processing. The primary and secondary crushers 
will be equipped with a dry dust collection system. The primary crusher will be build under-
ground, which is why some sections of the conveyor system will also run in an underground 
tunnel. Any sections that are in open air will be equipped with covers and dust collection sys-
tems. 

The ore collected in the interim storage facility will then undergo a two-stage wet grinding 
process: The first stage will involve two autogenous mills (AG) and the second stage a pebble 
mill. Autogenous mills use large lumps of rock to grind the finer particles, while pebble mills 
use particles that have been screened and crushed to size (approximately 30–110 mm) as the 
grinding media. The plant will have two parallel AG mills, which will be equipped with hy-
drocyclones. The pebble mill will also have its own closed hydrocyclone circuit. 

The ore pulp produced by the mills will be pumped into the hydrocyclones, which will return 
any coarse material back into the mills. Eighty percent of the ground ore will be finer than 75 
micrometres. The particle size of the ground ore will be measured using automatic measuring 
equipment.  Some of  the cyclone underflow will  be fed into a  flash flotation cell,  where the 
valuable minerals will be recovered with the help of the flotation chemicals and then trans-
ported to nickel or copper flotation. 

The possibility of scaling up production has been factored into the current plans to some 
degree. The primary crusher, the screens, and all of the belt conveyors, for example, have ca-
pacity to cope with a production rate of 10 million tonnes per annum. However, the primary 
crusher would have to be reconfigured to accommodate the higher production rate. Doubling 
the production capacity would also require another secondary crusher. The grinding capacity 
would also need to be increased,  by adding a  second parallel  pebble mill,  for  example.  The 
capacity of the new mill will be calculated at a later date as planning progresses. The higher 
grinding capacity would also require the mineral processing plant to be expanded. 

8.4.2 Concentration 

The concentration process will be based on selective flotation of sulphide minerals containing 
copper and nickel. The finely-grained ore pulp produced by the mills will be pumped into flo-
tation cells. In flotation, chemicals are added to the pulp and air bubbles then introduced to 
the slurry to make the minerals rise to the top and collect as froth on the surface, ready for the 
next stage of the process. Any minerals not collected on the surface will be deposited in the 
tailings storage facility. (Engineering Study, 2009) 

The first stage of the selective flotation process will involve separating chalcopyrite (CuFeS2) 
from the pulp to produce copper concentrate. The concentrate will be cleaned during the re-
peat flotation stages. Pre-flotation of copper will take place at pH 11 and the repeat stages at 
pH 12. The waste produced by copper flotation, pentlandite ((Ni, Fe, Co)S), will be led to 
nickel flotation, where the repeat stages of flotation will be the same as with copper concen-
trate. Pre-flotation will take place at pH 9–10 and the repeat stages at pH 10–11. The concen-
trate will undergo sedimentation and grinding in a pebble mill to achieve a particle size of 
P80 = 20µm between the repeat flotations before the final repeat stages. 
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The waste produced by nickel flotation will be processed once more to float a sulphide con-
centrate, mostly comprising pyrrhotite (FeS). The concentrate will have acid-forming poten-
tial, which is why it will be pumped into a separate tailings storage facility (TSF B). The flo-
tation and storing of sulphide concentrate in a separate tailings storage facility will considera-
bly improve the environmental acceptability of regular tailings. 

The copper and nickel concentrates will then undergo dewatering, initially in thickeners. Dur-
ing thickening, the pulp is clarified so that wastewater can be pumped back into the process. 
Small quantities of flocculants will be used to improve sedimentation. The thickener under-
flow will be pumped to the pressure filters through filter feed tanks. The moisture content of 
the concentrates will be approximately 10% after pressure filtration. The filtered concentrates 
will be transported to storage facilities using belt conveyors and stockpiled according to 
product type. The storage facilities will have capacity for storing approximately one week’s 
production at a time. The products will be transported from the site by articulated lorries. The 
floors of the storage facilities will be watertight. The storage facilities will also be protected 
from rain and water from other sources. Any water that may collect on the floor of the storage 
facilities as well as rain water accumulating in the loading area will be collected and reused in 
the process. 

The possibility of scaling up production has been factored into the current plans to some 
degree. Scaling up would require the site’s flotation capacity to be increased considerably. 
Doubling the rate of production would also mean that the pre-flotation capacity be doubled, 
which would require approximately 20 additional flotation cells and associated equipment. 
The building housing the mineral processing plant would also need to be expanded to ac-
commodate the additional equipment. The number of repeat flotation tanks is already suffi-
cient for doubling the production capacity, although more pumps and other similar devices 
would be required. The current thickening capacity is adequate for doubling the rate of pro-
duction. However, capacity for storing the concentrates would have to be increased. Systems 
for pumping and discharging tailings would also have to be expanded. 

The ore will  be extracted and processed in a  similar  manner  in  all  of  the proposed alterna-
tives. The plant will run 24 hours a day, 320 days a year – approximately 8,000 hours per an-
num in total. 

8.5 Fuels and chemicals 

8.5.1 Explosives 

The volume of emulsion explosives required for extracting ore and waste rock according to 
the existing environmental permit for a production rate of 5 million tonnes of ore per annum 
will amount to approximately 4,900 tonnes per annum on average and up to 7,700 tonnes per 
annum at the most (environmental permit No PSY-2007-Y-101). The volume of explosives 
required would increase proportionally to any increase in the extraction volume. 

According to the material safety data sheet, hazardous ingredients in emulsion explosives in-
clude ammonium nitrate, 50% (oxidising agent) and calcium nitrate, 30% (oxidising 
agent). Emulsions are not ecotoxic or water soluble. Post-blast residues comprise nitrogen 
compounds similar to those found in fertilisers, and they are not harmful to humans or ani-
mals. (Environmental permit No PSY-2007-Y-101) 

The ingredients used to make explosives will be stored separately, and a permit for storing 
and using them will be sought from the Finnish Safety and Chemicals Agency. The storage 
facility for explosive materials will be located near the wetland treatment site in the western 
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part of the mining site. The ingredients will be mixed on site, and the explosives will only be 
sensitised once inside the drilled holes. 

8.5.2 Chemicals 
Chemicals will mostly be used to control pH values in the concentration process, to effect flo-
tation, and in water treatment. The names and quantities of chemicals associated with the an-
nual production rates of 5 million tonnes, 7.5 million tonnes, and 10 million tonnes according 
to the latest estimates are listed below in Table 8-3. The selection of chemicals and the quan-
tities will be revised as planning progresses, and the associated environmental impacts will be 
assessed on the basis of the most likely chemicals scenario or the scenario with the most ex-
tensive environmental impacts at that time. 

 
Table 8-3: Quantities of chemicals to be used at annual production rates of 5 million tonnes, 7.5 million 
tonnes, and 10 million tonnes according to the latest estimates (dosage: Engineering Study, 2009). 

  Annual consumption, tpa  

Chemical Dosage, 
gpt 

Extraction: 
5 Mtpa 

Extraction: 
7.5 Mtpa 

Extraction: 
10 Mtpa 

Use 

Sodium ethyl xanthate (SEX) 152 760 1,140 1,520 Flotation collector 
Potassium amyl xanthate (PAX) 50 250 375 500 Flotation collector 
Sodium diphosphinate 10 50 75 100 Flotation collector 
Methyl isobutyl carbinol (MIBC) 79 395 593 790 Frother 
Carboxymethyl cellulose (CMC) 20 100 150 200 Flotation chemical 
Flotanol C-7 8 40 60 80 Post-flotation frother 
Sodium sulphite 65 325 488 650 Flotation chemical 
Flocculant 59 295 443 590 Thickening chemical 
Sulphuric acid (H2SO4) 65 325 488 650 pH regulator 
Calcium hydroxide (Ca(OH)2) 1,515 7,575 11,363 15,150 pH regulator, slurry neutraliser 
Sodium hydroxide  20 m3 20 m3 20 m3 Heating plant condensate neutral-

iser 
 

Xanthates (SEX and PAX) and sodium diphosphinate/sodium di(isobutyl)dithiophosphinate 
(Aerophine AP3418A) will be used as flotation collectors. Collectors bind to the mineral par-
ticles, forming a hydrophobic surface for bubble-particle attachment. MIBC will be used as a 
frother in the concentration process and Flotanol as a post-flotation frother. Frothers reduce 
the surface tension of the water in the cell and enable stable bubbles to be formed. CMC will 
be used to prevent the flotation of iron sulphides (e.g. pyrrhotite) and silicates (e.g. talc). So-
dium metabisulphite desorbs any pre-adsorbed copper ions from the surface of pyrrhotite. 
Quicklime (CaO) will be used to regulate the pH of the flotation cells and more generally to 
neutralise acidic slurry. Sulphuric acid (H2SO4) will be used as an acidity regulator, if neces-
sary. Flocculants will be used to thicken the concentrates. 

No  chemicals  will  be  used  in  the  crushing  process.  Quicklime  may  be  used  to  regulate  pH 
during grinding. 

Information about the toxicity of the chemicals used in the concentration process is given in 
Table 8-4. The information is mostly based on the chemical database of the Finnish Institute 
of Occupational Health, the manufacturer’s material safety data sheets, and the Hazardous 
Substances Data Bank (HSDB) of the US National Library of Medicine’s Toxicology Data 
Network (TOXNET). 
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Sodium ethyl xanthate (SEX) is a pale yellow powder which hydrolyses into a clear orange 
liquid with an unpleasant odour. Sodium ethyl xanthate is irritating to eyes and skin, respira-
tory organs, and the digestive system, in addition to which it is corrosive. Inhalation may 
cause headache, dizziness, and nausea, and high-level exposure may result in coma and death. 
Long-term exposure may cause nerve damage, heart and liver damage, and birth defects. In 
its liquid form, sodium ethyl xanthate reacts with water, oxidising agents, and acids. The liq-
uid is not flammable, but evaporation may cause highly flammable gases. Sodium ethyl xan-
thate hydrolyses slowly and is highly toxic to aquatic organisms. Bioaccumulation is 
unlikely. Sodium ethyl xanthate exhibits a high degree of mobility in soil. The most signifi-
cant damage caused by exposure to sodium ethyl xanthate results from the release of carbon 
disulphite (CS2). Carbon disulphite is slightly or relatively toxic to humans and animals, and 
it can cause long-term damage (cardiovascular diseases, neurological damage, and birth de-
fects). (Notification assessment, 2000) 

Potassium amyl xanthate (PAX) is a yellowish or pale grey powder with an unpleasant 
odour and largely similar health effects to those of sodium ethyl xanthate. It is irritating, cor-
rosive, and long-term exposure may cause damage to health. Its environmental effects are 
also similar to those of sodium ethyl xanthate. 

Sodium di(isobutyl)dithiophosphinate (CAS 13360-78-6) is a clear to pale yellow alkaline 
liquid, slightly heavier than water. It is irritating to eyes, skin, and respiratory organs, in addi-
tion to which it is corrosive. Sodium di(isobutyl)dithiophosphinate has no known chronic 
health effects. 

Methyl isobutyl carbinol (MIBC) is a clear liquid, classified as an alcohol. It is flammable 
and may form explosive gases. Inhalation may cause headache and dizziness, contact with 
skin and eyes may cause irritation, and ingestion may cause abdominal pain, dizziness, 
drowsiness, and nausea. It is also known to cause gene mutations, birth defects, and other re-
productive harm. Methyl isobutyl carbinol exhibits a high degree of mobility in soil and 
leaches quickly into groundwater. It is readily biodegradable and may evaporate from the 
ground or surface waters. It is not known to bioaccumulate significantly in sediments or 
aquatic organisms. 

Carboxymethyl cellulose (CMC) is a chemical derivative of cellulose and a strong polyelec-
trolyte that is barely soluble in clean water. It is not toxic in practice. A lethal dose in a hu-
man has been estimated at more than 15 grams per kilogram, which for a person weighing 70 
kilograms would be 0.255 kg. Carboxymethyl cellulose is used as a stabiliser in food prod-
ucts (E466). No scientific data exist on its environmental effects. 

Polypropylene glycol monomethyl ether (Flotanol C-7) is a clear liquid, lighter than water. 
It is a strong oxidising agent which oxidises in air and water and becomes explosive. It is 
flammable and slightly irritating to eyes, skin, and respiratory organs, but has otherwise rela-
tively low toxicity. No scientific data exist on its environmental effects. 

Sodium sulphite occurs as white crystals or powder. It is a strong reducing agent and reacts 
with oxidising agents and strong acids. It decomposes on heating and produces toxic and cor-
rosive sulphur oxides. Inhalation may cause asthma, and skin contact may cause irritation. It 
may be dangerous to the environment and especially to aquatic organisms. 
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Table 8-4: Toxicity of chemicals associated with mining. 

 LC/EC50 values LD50 values Hazards identification 

Chemical    

Sodium ethyl xanthate (SEX) salmon (96 h) 14 mg/l 

salmon (24 h) 17 mg/l 

D. magna 0.1–1 mg/l 

mouse (oral) 730 
mg/kg 

rabbit (skin) <1,000 
mg/kg 

 

Xn (harmful), R7 (may cause 
fire), R18 (in use, may form 
flammable/explosive vapour-air 
mixture), R21/22 (harmful in con-
tact with skin and if swallowed), 
R36/38 (irritating to eyes and 
skin) 

Potassium amyl xanthate 
(PAX) 

salmon (96 h) 12 mg/l 

salmon (24 h) 25 mg/l 

D. magna 0.1–1 mg/l 

Algae (72 h) (Selenastrum) 4.5 
mg/l 

rat (oral) 1,000–2,000 
mg/kg 

 

Xn (harmful), N (dangerous for 
the environment), R22 (harmful if 
swallowed), R38 (irritating to 
skin), R51/53 (toxic to aquatic 
organisms, may cause long-term 
adverse effects in the aquatic 
environment) 

Sodium 
di(isobutyl)dithiophosphinate/ 

sodium diphosphinate 

- - Xi (irritant), R36/37/38 (irritating 
to eyes, respiratory system and 
skin) 

Methyl isobutyl carbinol 
(MIBC)  

 

goldfish (24 h) 360 mg/l rat (oral) 2,590 mg/kg 

rabbit (skin) 3,560 
mg/kg 

Xi (irritant), R10 (flammable), 
R37 (irritating to respiratory sys-
tem) 

Carboxymethyl cellulose 
(CMC)  

- mouse (ip) 272,000 
mg/kg 

non-toxic 

Polypropylene glycol mono-
methyl ether (Flotanol C-7) 

L. idus (96 h) 4,600–10,000 
mg/l 

P. promelas (96 h) 15,886 
mg/l 

O. mykiss (96 h) 19,202 mg/l 

rat (oral) 5,660 mg/kg 

rabbit (skin) 13,000 
mg/kg 

R10 (flammable), R36/37/38 
(irritating to eyes, respiratory 
system and skin) 

Sulphuric acid (H2SO4) fish (96 h) 100–330 mg/l rat (oral) 2,140 mg/kg R35 (causes severe burns) 
Calcium hydroxide 
(Ca(OH)2) 

fish (96 h) 160 mg/l rat 7,340 mg/kg R36/37/38 (irritating to eyes, 
respiratory system and skin) 

LD50 = dosage required to kill 50% of a test population 

LC50 = concentration in air or water required to kill 50% of a test population 

Slaked lime is obtained when quicklime, or calcium oxide (CaO), is mixed with water to 
produce calcium hydroxide (Ca(OH)2).  Slaked lime is  a  colourless  crystal  or  white  powder.  
The solution is called lime water and is a medium-strength base that produces flammable 
gases with water. It reacts readily with acids and corrodes metals. The effects of slaked lime 
in humans are similar to those of quicklime: It causes irritation to respiratory organs, skin, 
eyes, and the digestive system. Symptoms include burning sensation, redness, shortness of 
breath, coughing, severe pain, skin damage, burns, abdominal pain, and vomiting. 

Sulphuric acid (H2SO4) is an odourless and colourless hygroscopic liquid, like oil. It is a 
strong acid and a strong oxidising agent and reacts readily with flammable substances and re-
ducing agents, bases, water, and organic materials, in addition to which it is corrosive to met-
als. Upon heating, sulphuric acid releases irritating and toxic gases. Sulphuric acid is corro-
sive, and it causes redness, pain, severe burns, shortness of breath, and pulmonary oedema. 
Sulphuric acid is harmful to aquatic organisms. 

Liquid chemicals will be stored indoors, in appropriately marked containers designed for each 
type of chemical. Containers of liquid chemicals that are known to be harmful to the envi-
ronment will be equipped with secondary basins corresponding to the volume of the container 
in question or, in the case of groups of containers, with basins measuring at least 120% of the 
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volume of the largest container. Chemicals that may react with each other in a hazardous 
manner or chemicals that may corrode the structural material of the other containers, the 
foundations, the protective lining of the walls, or other structures of the storage facility will 
not be stored in the same group of containers. The secondary basins and protective basins will 
be equipped with drain valves in order to allow uncontaminated water to be discharged to the 
tailings storage facility for reuse. The valves will normally be kept closed and will only be 
opened when necessary. Any areas used for loading and unloading chemicals will be water-
proofed and provided with drainage systems to prevent any leaks from contaminating the soil. 
(Environmental permit No PSY-2007-Y-101) 

8.5.3 Fuels and lubricants 
The machines used for drilling, loading, and transport will be equipped with diesel engines. 
Annual fuel consumption will depend on the chosen extraction rate. With an ore extraction 
rate of 5 million tonnes per annum, the machines will consume approximately 9,000 tonnes 
of fuel oil per year. Fuel consumption would increase proportionally to the increase in pro-
duction capacity with the more intensive alternatives, with the maximum consumption 
amounting to approximately 18,000 tonnes per year with an annual production rate of 10 mil-
lion tonnes. The majority of fuel consumption will be attributable to the dumpers used to 
transport of ore and waste rock. 

The energy consumption of the heating plant will be discussed in Section 8.6. 

Storage facilities for fuel will be constructed and positioned according to the relevant laws 
and regulations as well as guidelines issued by the Finnish Safety and Chemicals Agency. 
Liquid fuels will be stored in a facility constructed according to the SFS 3350 standard, “Bulk 
plant for storage of flammable and combustible liquids”. According to the existing environ-
mental permits, the dimensions of the fuel containers will be as follows: 

 Fuel oil: 2 containers of 50 cubic metres each 
 Lubricating oil: 1 container of 10 cubic metres 
 Heavy fuel oil (heating plant): 2 containers of 50 cubic metres each 

More information about whether fuel consumption will increase with the potential scaling up 
of production and whether more fuel containers will be needed will become available as 
planning progresses. 

Fuels will be stored in appropriately marked containers with secondary basins similar to those 
associated with the chemical containers. Any areas used for loading and unloading fuels will 
be waterproofed and provided with drainage systems to prevent any leaks from contaminating 
the soil. 

8.6 Energy consumption 

The mine will use a significant amount of electricity and fuels during the production phase. 
With an annual extraction rate of 5 million tonnes, the estimated electricity consumption is 
50 MW. Electricity consumption will increase if production is scaled up. Electricity will be 
bought from an external supplier, and a 110 kV power line will be built for this purpose. The 
new power line will be connected directly to a substation at Vajukoski Hydropower Station, 
which means that the power line will need to be approximately 6 kilometres long. There will 
be a substation within the mining site, from which electricity will be supplied to the mine, the 
conveyors, the crushing plant, and the pump station. An environmental permit has been is-
sued for building the power line, and the potential scaling up of production will not require 
changes to the dimensions or the positioning of the power line. Electricity consumption 
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would nevertheless increase if production was scaled up, amounting to approximately 65 MW 
with an extraction rate of 10 million tonnes per annum. 

A heating plant will be constructed for heating the mineral processing plant and office build-
ings. According to the existing environmental permit, the heating plant will run on fuel oil. 
An application has been lodged to revise the plans for the heating plant as follows: 

An 8.0-MW heating plant would be constructed next to the mineral processing plant. The 
heating plant would run on solid fuels and be equipped with a flue gas recovery and treatment 
system. The plant would also have two heavy fuel oil boilers of 2.9 MW and 9.0 MW. This 
would bring the nominal output of the heating plant to a total of 19.9 MW. The solid fuel 
boiler could be charged with peat, wood chips, sawdust, bark, and energy crops. Wood would 
account for at least 80% of the solid fuels used. The remainder, no more than 20%, would be 
peat.  The  oil-fired  boilers  would  be  used  to  produce  additional  power  at  peak  times  and  
would act as a backup system. The oil-fired boilers could also be run on fuel oil. 

Biofuels and peat would be transported to the heating plant by lorries and stored in a con-
tainer measuring 800 cubic metres. Oil would be transported to the heating plant by tankers 
and stored in two containers of 50 cubic metres each. The potential scaling up of production 
would not increase the consumption of heating energy considerably. The consumption of 
heavy fuel oil is estimated at approximately 800 tonnes per year and that of peat at approxi-
mately 2,600 tonnes per year. 

Fuel oil will also be used in the vehicles and machines. The fuel consumption of vehicles and 
machines would increase if production was scaled up. 

8.7 Transport 

Dumpers will be used to transport materials within the mining site. Other earthmoving 
equipment and support vehicles will be used as required, in addition to which vehicles will be 
used to transport staff. 

The chemicals required for mineral processing will be transported to the site by road from the 
Port of Oulu, the Port of Kemi, or the Port of Tornio using lorries and tankers. Similarly, the 
concentrates will be transported to one of the ports in the Bay of Bothnia, to a smelting plant, 
or to a rail terminal located between Kemijärvi and Rovaniemi by road. Haulage will be out-
sourced and the deliveries made by lorries and tankers. Other traffic to and from the site will 
include waste collection and maintenance services, for example. The estimated volume of 
heavy goods traffic associated with ALT0+ is approximately 90 vehicles per week, or be-
tween 10 and 12 vehicles per day. The number of return journeys will be double that, i.e. ap-
proximately 25 journeys per day or approximately 32 journeys per day including buses. The 
potential scaling up of production would increase traffic volumes to approximately 44 jour-
neys per day (at a production rate of 7.5 million tonnes per annum) or to approximately 58 
journeys per day (at a production rate of 10 million tonnes per annum). The majority of heavy 
goods traffic will be concentrate deliveries. A high volume of heavy goods traffic will also be 
required during the construction phase due to deliveries of building materials and machinery. 
Some of the deliveries will be oversized or wide loads. 

Commuter traffic will account for most of the car journeys. The mine will employ approxi-
mately 250 people if the project goes ahead according to ALT0+. The potential scaling up of 
production would increase demand for labour somewhat, although the increase in the number 
of staff would not be directly proportional to the increase in production capacity. Demand for 
labour will be higher during the construction phase – approximately 500 people – which will 
also affect the volume of traffic. The majority of the workers will commute from the direction 
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of Sodankylä in the south. Due to the shifts involved, most of the car journeys will take place 
between 5 am and 8 am, between 1 pm and 4 pm, and between 9 pm and 11 pm. The volume 
of  commuter  traffic  will  amount  to  approximately 70 cars  per  day if  the project  goes ahead 
according to ALT0+. With ALT1 and ALT2, the volume of commuter traffic would amount 
to either approximately 90 or approximately 105 cars per day, depending on the annual pro-
duction rate. The number of car journeys will be double that, i.e. between 140 and 210 jour-
neys per day. The figures for commuter traffic assume that approximately half of the workers 
would use buses and approximately half would use their own cars (approximately 1.8 per-
sons/car). 

It is likely that regular bus transport coinciding with the shifts at the mine will be organised 
during the production phase, similarly to the Kittilä mine, for example. This would reduce the 
volume of commuter traffic considerably. Bus transport has been factored into the assessment 
of the effects of traffic. 

Changes have already been introduced to the public road network to accommodate the mining 
project as per the existing environmental permit. A new bridge has been built over River 
Kitinen approximately 200 metres downstream from Vajukoski Hydropower Station to pro-
vide access  to  the mining site.  The new access road from the site  to  European route E75 is  
approximately 10 kilometres long. The transport route then follows European route E75 to 
Kemi, Oulu, or Tornio via Sodankylä and Rovaniemi. The project may also increase heavy 
goods traffic towards Kemijärvi if the products are to be transported by rail from a terminal 
located between Rovaniemi and Kemijärvi. The mining site will also have an internal road 
network for heavy goods vehicles and other maintenance and access routes. 

8.8 Storage of overburden, waste rock, and tailings 

8.8.1 Use and storing of overburden 
Topsoil comprises the humic upper layers of soil removed from the ground to make way for 
construction, including stumps, roots, and other material above the mineral soil. Approxi-
mately 200,000–300,000 solid cubic metres of topsoil will be removed during the construc-
tion phase. The potential scaling up of production (ALT1 and ALT2) would require more 
topsoil to be removed to expand the open pit. The topsoil to be removed is typical woodland 
topsoil found in the area. Organic topsoil will be removed separately from the underlying 
mineral soil and stockpiled to the east of the open pit. All of the topsoil will be reused within 
the mining site. Some of the topsoil will be used to build noise barriers and some during the 
rehabilitation phase. (Environmental permit No PSY-2007-Y-101) 

In addition to the topsoil, mineral soil consisting mostly of till will be removed to make way 
for the open pit and the various buildings. If the project goes ahead according to ALT0+, ap-
proximately 400,000 solid cubic metres of soil will be removed. The volume will increase 
slightly if one of the more intensive alternatives is chosen and the open pit expanded, but the 
storage areas specified in the existing environmental permit should still be sufficient. There 
may not be need to considerably expand the storage areas, as some of the overburden will be 
used to landscape the site during the production phase. 

The element content of the till found in the Kevitsa area has been studied extensively. The 
concentrations are mostly consistent with the typical element content of the soil found in 
Central Lapland. The closeness of the ore body results in slightly elevated levels of chro-
mium, copper, and nickel. The element content of the till will be monitored throughout the 
construction phase as stipulated in the existing environmental permit. The results of analyses 
have also been factored into the EIA procedure. 
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The till found within the mining site is finely-grained, which makes it well suited for building 
dams. Most of the till will be removed from the open pit itself. As the project progresses, the 
till will be used to compact the ramps on the reservoir side of the dams associated with the 
tailings storage facility.  Not  all  of  the till  can be used immediately,  which is  why it  will  be 
stockpiled to the east of the open pit or elsewhere according to the mining waste disposal 
plan. The heaps to the east of the open pit will act as noise barriers towards the Koitelaiskaira 
Natura 2000 site during the production phase. All of the stored overburden will be used dur-
ing the rehabilitation phase at the latest. (Environmental permit No PSY-2007-Y-101) 

Peat will be removed where necessary (e.g. dammed impoundments). Any peat removed will 
be stockpiled to the east of the open pit or elsewhere according to the mining waste disposal 
plan. All of the stored peat will be used during the rehabilitation phase at the latest. (Envi-
ronmental permit No PSY-2007-Y-101) 

8.8.2 Surface ore and weathered rock 
Surface ore comprises partially weathered and oxidised rocks that lie between weathered rock 
and the ore body. Its geochemical properties are determined by the degree of oxidation. By 
origin, surface ore is largely similar to the ore body. The layer of surface ore is believed to be 
between 1 and 3 metres thick. The volume of surface ore to be extracted according to ALT0+ 
will be approximately 2 million cubic metres. The volume would increase with the more in-
tensive alternatives if the open pit was expanded. There is a layer of approximately 1–2 me-
tres of fully weathered and oxidised rock above the surface ore, which differs from the sur-
face ore in terms of its degree of oxidation. The volume of weathered rock to be extracted 
will be approximately 0.2–0.5 million tonnes with an annual extraction rate of 5 million ton-
nes. The volume would probably increase with the more intensive alternatives. (Environ-
mental permit No PSY-2007-Y-101) 

Samples taken from the weathered rock indicate similar total concentrations of elements as 
the underlying unweathered ore. The concentrations of nickel, copper, iron, and chromium 
are particularly high. (Environmental permit No PSY-2007-Y-101) 

Surface ore and weathered rock will not be processed. Any weathered rock extracted will 
be deposited inside the waste rock dump. Dumping will be controlled in order to be able to 
pinpoint the location of surface ore and weathered rock in the waste rock dump. This will also 
ensure that the usability of waste rock is not compromised. The underlying peat will be com-
pacted by the weight of the waste rock dump to form an impermeable layer. In order to en-
sure that the layer of peat remains unbroken, the weathered rock will be stockpiled in flat lay-
ers. The weathered rock will be covered by a layer of non-acid-forming waste rock measuring 
at least 3 metres. This layer of waste rock will insulate and neutralise the weathered rock, 
preventing any metals from leaching into the environment. Any leachate generated by the 
dump will be collected and pumped into the water treatment system. 

8.8.3 Waste rock dump 

The mine will generate a lot of waste rock. The most important considerations in terms of de-
positing the waste rock generated will be the distance between the open pit and the waste 
rock dump, the properties of the ground underneath the waste rock dump, and the waste rock 
dump’s impact on scenery. Some of the waste rock will contain sulphides, which means that 
the waste rock dump may generate acidic and metallic leachate that will be harmful to the en-
vironment. The sulphidic waste rock will be deposited with the rest of the waste rock, ensur-
ing that sulphide oxidation cannot occur. 
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According to the existing environmental permit, the waste rock dump will be located to the 
north of the open pit. Its surface area will be 2.41 square kilometres, and its dump height will 
be +295 metres (240 million tonnes, 130 million cubic metres). The higher volume of waste 
rock associated with ALT1 would be deposited within the current mining site by expanding 
the waste rock dump in its current location and by increasing the dump height. ALT2 in-
volves three alternative expansion plans in addition to the increased surface area and dump 
height associated with ALT1 (to the east, to the north, or to the west). 

According to the existing environmental permit (ALT0+), the volume of waste rock gener-
ated over the life of the mine will be approximately 240 million tonnes. Approximately 210 
million tonnes of the waste rock will have a sulphur content of less than 0.8%, approximately 
7 million tonnes will have a sulphur content of 0.8–1.0%, and 23 million tonnes will have a 
sulphur content of more than 1%. (Environmental permit No PSY-2007-Y-101) The volume 
of waste rock would increase with the more intensive alternatives. The total volume of waste 
rock associated with ALT1 would be approximately 500 million tonnes and that associated 
with ALT2 approximately 640 million tonnes. In reality, the increase in the volume of waste 
rock would probably be smaller than that estimated for ALT1. The estimated ore-to-waste 
strip ratio reported for ALT1 is approximately 1:4, while the latest extraction plans indicate a 
strip ratio of 1:2.8. More precise information about the percentages of waste rock with differ-
ent sulphur contents will become available as the project progresses and waste management 
plans are produced. 

Environmental acceptability of waste rock 

Geological Survey of Finland has studied the element content of the waste rock from core 
samples taken in connection with prospect drilling. The samples were representative of the 
geological background of the waste rock that the mine will produce. Lapland Water Research 
Ltd has studied the samples for  the acid-forming properties  of  the waste  rock (a  total  of  11 
samples taken from different depths) and for the soluble concentrations of elements (a total of 
five samples taken from different depths). The soluble concentrations of elements were calcu-
lated on the basis of a two-stage batch test according to the SFS-EN 12457-3 standard. The 
acid-forming properties of the rock samples were studied using a so-called ABA test, which 
measures the acid potential (AP) of the rock, its neutralising potential (NP), and the ratio be-
tween the two. 

The range and average element  contents  measured from 13 rock samples as  well  as  soluble 
concentrations measured from 11 samples are shown in Table 8-5 (Lapland Water Research 
Ltd, Waste Management Plan, 2008). Due to the closeness of the ore body, some of the sam-
ples indicated locally elevated levels of nickel, copper, and chromium. The soluble metal 
contents measured from the rocks were low compared to the thresholds specified in the Fin-
nish Government Decree on the Environmental Acceptability of Waste (No 202/2006), for 
example. (Environmental permit No PSY-2007-Y-101) 

Acid-forming capacity was measured especially from rocks with a sulphur content of more 
than 0.3%. All rock with a sulphur content of less than 0.3% was automatically deemed non-
acid-forming.  Materials  with  sulphur  contents  of  more  than  0.3% and  NP/AP ratios  of  less  
than 2 were deemed to have potential to form acidic leachate. According to the studies, the 
waste rock generated by the Kevitsa mine will not have sulphur contents in excess of 2%. The 
ABA tests indicate that all waste rock with a sulphur content of less than 0.8% will be non-
acid-forming (NAF) and any waste rock with a sulphur content of more than 0.8% will be po-
tentially acid-forming (PAF). From a mineralogical perspective, all peridotite samples were 
deemed non-acid-forming. The rock samples that were deemed potentially acid-forming 
originated from olivine pyroxenite. According to the tests, olivine pyroxenites with lower 
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levels of sulphur will not be acid-forming (environmental permit No PSY-2007-Y-101, Geo-
logical Survey of Finland, 2008). 

According to the Finnish Mining Waste Decree (No 379/2008, amended), mining waste that 
has  a  sulphidic  sulphur  content  of  no  more  than  1% and  an  NP/AP ratio  of  more  than  3  is  
considered inert. In addition, the levels of hazardous substances in the waste must be suffi-
ciently low relative to the natural background of the disposal area and the waste must not 
generate considerable volumes of hazardous leachate. A large proportion of the waste rock 
generated by the Kevitsa mine will fulfil the aforementioned criteria. More precise informa-
tion about the environmental acceptability of the waste rock will nevertheless only become 
available after further studies on aggregate samples corresponding to the full scale of produc-
tion. An initiative aimed at formulating a process and criteria for classifying mining waste 
rock as inert waste is in progress at the moment. The guidelines produced in the course of the 
project will enable the environmental acceptability of waste rock to be determined more sys-
tematically in the future. 

The waste rock generated in the course of ore extraction will be deposited in the waste rock 
dump,  which  will  be  located  in  a  wetland  area  to  the  north  of  Kevitsansarvi.  If  the  project  
goes ahead according to the existing environmental permit (ALT0+), the waste rock dump 
will have a surface area of approximately 2.41 square kilometres and its dump height will be 
+295. The volume of the waste rock dump will be 130 million cubic metres. (Environmental 
permit No PSY-2007-Y-101) Considerably more space would be required for depositing 
waste rock if production was scaled up (ALT1 and ALT2). The options for expanding the 
waste rock dump have been described in Section 7.7.2. The structure of the waste rock dump 
will be consistent with the existing environmental permit regardless of the chosen alternative. 
Table 8-5: Element contents analysed from waste rock samples (13 samples for total concentra-
tions, 11 samples for soluble concentrations; Lapland Water Research Ltd, Waste Management 
Plan, 2008). The mercury content of waste rock was analysed in 2008. 

Element Average 
content 
mg/kg 

Range 
mg/kg 

Soluble content L/S10 
mg/kg 

Environmental acceptabil-
ity threshold, inert waste 
(Finnish Government De-
cree No 202/2006) 
mg/kg 

Al  4,400–6,580 <0.25–0.98  

As <3 <3 <0.15–0.21 0.5  

Cd   <0.020 0.04  

Co 73 46–102   

Cr 503 173–1,250 <0.1–<0.14 0.5  
Cu 959 25–2,390 <0.1 2 
Hg 0.069 0.005–0.124 0.0005 0.010  
Fe 47,138 22,500–69,500   
Mn 473 217–728 <0.05–<0.28  
Ni 1,143 653–1,650 <0.05–<0.13 0.4 
Mo 3 1–5   
Pb <10 <10 <0.2 0.5 
S 4,652 637–9,140   
Zn 22 9–36 <0.1–<0.25 4 
Au 38 1–97   
Pd 74 2–269   
Pt 105 5–323   

 

The waste rock dump will be built starting from the southern edge of the designated area by 
layering the waste rock northwards. The ground will be cleared and prepared in stages during 
the production phase. The waste rock dump will be built in a wetland area where the thick-
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ness of peat varies between 0.5 and 4.2 metres. The peat will be compacted by the weight of 
the waste rock dump to form an almost impermeable lining. According to tests carried out on 
two peat samples taken from the area at different stress levels (50 kp and 200 kp), the perme-
ability of the peat varies between 1.11×10-11 and 3.09×10-10 (Koivula, M., 2007). Permeability 
will decrease as the mass of the waste rock dump increases. No other lining will be provided 
underneath the waste rock dump. More information on the technical aspects of building the 
waste rock dump will become available in connection with structural engineering. 

The gradient of the slopes of the waste rock dump will be between 1:2 and 1:4 (1:3) at lower 
elevations, and between 1:6 and 1:8 (1:5) at higher elevations. The relatively gentle slope of 
the waste rock dump will lower its impact on the scenery and facilitate aftercare (capping and 
planting). A trench will be dug around the waste rock dump, and any water collecting in the 
trench will be pumped into the water reservoir to be reused as process water. Wastewater will 
be discharged to River Kitinen after wetland treatment. 

The quality of any waste rock extracted will be monitored continuously in order to ensure that 
it can be deposited in the waste rock dump in a manner that prevents sulphide oxidation. Any 
waste rock deemed to be potentially acid-forming (PAF) will be separated from other types of 
rock in connection with extraction and deposited inside non-acid-forming material (NAF). 

Waste rock that has been deemed suitable for geotechnical engineering will be crushed to size 
and used as dimension stone within the mining site. A large proportion of the waste rock can 
be used for this purpose, and enough dimension stone can be produced to satisfy all of the 
needs of the mining site. Dimension stone will be extracted from the open pit in the natural 
course of the process, and only rock that would in any case have to be extracted will be ex-
tracted. Some dimension stone will be needed before the mine opens for commercial produc-
tion – to build the access road, the mineral processing plant, the embankment dams, the base 
of the basins, and the internal road network as well as to make concrete, for example. Waste 
rock will also be used to raise the dams associated with the tailings storage facilities as pro-
duction progresses. 

The location of the Kevitsa mine is not optimal for using the rock outside the mining site, but 
some of the waste rock could be used in roadworks and other construction in nearby areas. 
Some of the waste rock has already been used in the construction of the access road, more 
specifically in the embankments, as a replacement for a sub-base and drainage layer, and in 
the slab. 

8.8.4 Tailings storage facilities 

The existing permit allows for tailings to be deposited in two separate tailings storage facili-
ties (TSF A and TSF B). TSF A will be used to store tailings with low sulphide content. TSF 
B will be used to store potentially acid-forming sulphide concentrate with high sulphur con-
tent. 

TSF A 

The following description of the tailings storage facilities is based on the latest plans 
(Geobotnia Oy, 2010a). Low-sulphur tailings will be deposited in TSF A, which will have a 
surface area of approximately 3.58 square kilometres and capacity to store approximately 57 
million cubic metres of tailings at high water (ALT0+). According to current plans, the final 
dam height will be +250 metres. As specified in the existing environmental permit, TSF A 
will  be  located  in  Kevitsanaapa  Bog  to  the  southwest  of  the  open  pit  and  extend  up  to  the  
slopes of Kevitsanvaara Hill and Iso Hanhilehto Hill. The construction of TSF A will begin 
by building starter dams at the southern and northern edges of the area. The tailings will be 
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confined by the terrain on the eastern and western edges, and no dams will be required there. 
As production progresses, the dams will be extended to the slopes of Iso Hanhilehto Hill and 
Kevitsanvaara Hill. The total length of the dams will be almost 5 kilometres. The facility will 
be ready by the time commercial production begins. Tailings will be discharged into the facil-
ity from spigot pipes to control the deposition. 

TSF A will be built in stages. Initially, the facility will have a surface area of 3 square kilo-
metres (including TSF B) and the starter dam height will be +234.50. This will make the fa-
cility’s storage capacity approximately 13.2 million cubic metres at high water, which is be-
lieved to be sufficient for approximately 3–4 years of production. The dams will be raised as 
the facility fills up, increasing its capacity. According to current plans, each dam raise will be 
approximately three metres. 

The dams will be raised sequentially. The starter dam and the first raise will be built down-
stream, extending the embankment on the outside of the starter dam. The dams will comprise 
an impervious core of till, a filter, and a supporting blasted stone embankment. The following 
four raises will be built upstream as homogeneous till embankments. This means that each 
raise will be built upstream from the previous one, on top of the tailings impounded in the fa-
cility. The “useful” surface area of the facility therefore decreases but considerably less mate-
rial will be required to build the dams. The final capacity of the facility will be approximately 
57 million cubic metres at a dam height of +250 metres. 

Geological conditions 
Soil samples have been taken from more than 170 spots within the area where the future tail-
ings storage facilities and the dams will be located (Geobotnia Oy, 2010b). According to the 
latest analyses, the geological conditions of the area are as follows: Almost all of the area is 
covered in peat with the exception of the slopes of the neighbouring Kevitsanvaara Hill and 
Iso Hanhilehto Hill. The layer of peat is at its thickest in the southern parts of the area and in 
the middle of the future location of TSF A, measuring more than 3.0 metres in places. The 
peat gets gradually thinner towards the eastern and western edges of the area. The subsoil un-
derneath the topsoil and the peat comprises silty sand till, sand till, or sand silt, and it is sus-
ceptible to frost. The till is stony in places and contains some relatively large rocks. There is a 
layer of soft or medium-hard till measuring approximately 0.1–2.5 metres on the top. Under-
neath the soft till, at approximately 0.2–5.3 metres below ground, there is a layer of medium-
hard basal till. In terms of particle size distribution, the till layer mostly comprises silty sand 
till. The bedrock lies underneath the layer of hard till. The bedrock is largely fractured. The 
permeability of the till varies between 1.3×10-6 and 4.8×10-10 m/s. The highest levels of per-
meability are found in the soft top layer. The basal till has a permeability of between 1×10-8 
and 1×10-9 m/s throughout. 

Proposed amendments to current plans 
An application has been lodged with the permit authority to change the design of the tailings 
storage facility on the basis of the findings of surveys and more detailed planning. The basic 
principles of constructing the tailings storage facility according to the current plan are as fol-
lows: 

The  topsoil  and  the  layer  of  peat  will  be  left  in  place  in  the  areas  where  there  is  peat  (ap-
proximately 65% of the surface area). The layer of peat will be compacted under the weight 
of the tailings and act as a liner together with the basal till. The peat will also bind any haz-
ardous substances that may leach from the tailings to the seepage water. 
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Any leachate seeping through and under the dams will be collected in drainage trenches and 
pumped into decant ponds. Each of the northern and the southern dams will have its own 
drainage trenches and decant pond. The quality of the water in the decant pond will be moni-
tored regularly. The leachate in the pond will either be returned into the tailings storage facil-
ity or pumped to the wetland treatment site and ultimately into River Kitinen along with other 
treated wastewater (northern dam) or into the surrounding bog (southern dam). Thanks to the 
soil in the area, the drainage trenches will collect most of the leachate. 

A so-called toe drain will be installed at the toe of each dam to reduce the volume of leachate 
and to drain the tailings. Toe drains remove interstitial water from the tailings nearest to the 
dam, which speeds up consolidation and promotes rapid strength gain. Lowering the pore wa-
ter pressure of the tailings reduces stress on the dam and increases stability. Each of the dams 
has its own toe drain collection point on the highest section of the dam. Water collected by 
the toe drain of the southern dam will be pumped back into the impoundment. Water col-
lected by the toe drain of the northern dam will be pumped either back into the impoundment 
or to the mineral processing plant. 

A decant tower will be installed in the middle of TSF A, and access will be provided via a 
causeway from the east. A sediment pond will form around the decant tower. 

Image 8-4: Leachate from areas without a natural peat base after the dam raises. The model on the 
left shows the volume of leachate with a peat layer of 0.3 metres and the model on the right with no 
peat. The ground surface is at +237. The volume of water seeping through the peat lining is 3.3×10–9 
m3/s/m2 and the volume of water without the lining is largely similar at 5.4×10-9 m3/s/m2. (Geobotnia 
Oy, 2010c) 

The most significant differences between the new plan and the traditional tailings manage-
ment techniques used in Finland are as follows: The toe drains will effectively dewater the 
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tailings and reduce the volume of leachate seeping through the dams. The volume of leachate 
will be further reduced by the positioning of the decant tower in the middle of the impound-
ment, far away from the dams. Both of these factors increase the stability of the dam consid-
erably compared to a typical scenario where the pool of water forms right next to the dams. 
The proposed solution is also believed to reduce the volume of seepage through the base of 
the tailings storage facility significantly. 

Based on modelling, the total volume of leachate seeping through the base structures if the 
tailings storage facility is built according to the existing environmental permit will be 2,250 
cubic  metres  per  day.  The  alternative  solutions  for  the  base,  the  decant  tower,  and  the  toe  
drains discussed above are estimated to reduce the volume of leachate to less than half of the 
aforementioned figure, approximately 1,060 cubic metres per day. Most of the leachate would 
seep through the base of the impoundment and only little would seep through the dams. 

TSF B 
Approximately 1–2% of the processed ore will generate potentially acid-forming sulphide 
concentrate with high sulphur content. If the project goes ahead according to ALT0+, the to-
tal volume of high-sulphur tailings will be approximately 2 million tonnes, while the figure 
would be between 2.5 and 4.2 million tonnes in the more intensive alternatives. The sulphur 
content of tailings is determined according to mass, but it can amount to several dozen per-
cent. High-sulphur tailings will be treated and stored as hazardous waste and assumed to be 
acid-forming. 

High-sulphur tailings will be deposited in TSF B, which will be built inside TSF A in its east-
ern corner. TSF B will be built in two stages: Its initial capacity will be approximately 0.73 
million cubic metres at high water, which is believed to be sufficient for approximately 5–6 
years of production. The starter dam will be approximately 1.8 kilometres long, and its crest 
height will be +241. The dam will subsequently be raised to reach a final capacity of ap-
proximately 1.73 million cubic metres and a crest height of +247. Both dam raises will be 
built downstream, by widening the supporting embankment and by increasing the height of 
the composite liner. 

New plans have been produced for designing TSF B slightly differently from the description 
included in the existing environmental permit. An application has been lodged to amend the 
permit so as to allow the following solution: 

The base of  the impoundment  has a  layer  of  fine-grained till  measuring at  least  1.6 metres.  
According to till samples taken from the base of the future TSF B, the permeability of the till 
found underneath the soft top layer varies between 7.3×10-10 and 2.2×10-10 m/s, with an aver-
age of 1.6×10-9 m/s. To reach the same permeability as that provided by the layer of bentonite 
which is to be laid on the bottom of the impoundment according to the existing environmental 
permit, a layer of natural basal till measuring at least 1.6 metres would be required as the 
base. The comparability of the two solutions is based on the hydraulic stress measured from a 
15-metre water column, which is roughly equivalent to the final water pressure of the im-
poundment. According to geological surveys, the area has a layer of between 4 and 6 metres 
of till. The soft top layer would be removed and used to seal the dams, as it fulfils the perme-
ability  requirements  set  on the dam structures.  Between 1 and 2 metres  of  the basal  till  can 
also be removed and used in the dams. Trial pits will be dug and permeability experiments 
carried out to ensure that the remaining till fulfils the aforementioned requirements, i.e. that it 
is at least 1.6 metres thick and has a permeability of  1.6×10-10 m/s. The new plan is to then 
lay a layer of bituminous geomembrane (BGM) on top of the till instead of the sheet of 
HDPE proposed in the original plans. Bituminous geomembranes withstand point loads and 
especially permanent tension better than HDPE, and they exhibit practically no thermal ex-
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pansion. The seams of the bituminous geomembrane would be welded together to form a co-
hesive impermeable layer. Bituminous geomembranes have also been used instead of the tra-
ditional HDPE in the tailings storage facilities of the Kittilä mine. 

TSF B will have similar toe drains as TSF A as well as a leachate handling and monitoring 
system. This will allow any damage and cracks in the bituminous geomembrane, for example, 
to be monitored. 

TSF B will initially have a decant barge which can be moved around the impoundment as 
needed. The objective will be to keep the tailings constantly under water in order to prevent 
sulphide oxidation and the formation of dust. Any overflow from the impoundment will be 
pumped directly into the process and into a water reservoir measuring approximately 20 hec-
tares, from where 90% of the water till be reused at the mineral processing plant. Some of the 
water will be absorbed by the tailings. 

Hydraulic dimensions of the impoundments 
The drainage basin of the tailings storage facility will measure approximately 4.1 square 
kilometres. The annual net rainfall in the area is approximately 400 millimetres, which 
equates to approximately 1.6 million cubic metres within the drainage basin. The drainage 
basin of TSF B will account for approximately 13% of the total drainage basin, i.e. approxi-
mately 0.5 square kilometres. If the project goes ahead according to ALT0+, the volume of 
tailings pumped into the facility will amount to a maximum of 5.5 million tonnes per annum. 
The saturated water content of the tailings that will sediment at the bottom of the impound-
ment will be approximately 25–28 percent of weight. This will equate to approximately 1.4–
1.5 million cubic metres of interstitial water in the tailings. There will therefore be no notable 
need to remove water on an annual basis. The volume of water in the impoundment will nev-
ertheless vary considerably throughout the year. During thawing in the spring, the volume of 
water will amount to a maximum of approximately 270 millimetres, which will equate to 1.1 
million cubic metres within the entire drainage basin. The inflow of meltwater into the im-
poundment will amount to approximately 1,500 cubic metres per hour. The kind of temporary 
heavy rainfall over a period of five days that occurs once every 1,000 years is estimated to 
amount to 120 millimetres, which equates to approximately 0.5 million cubic metres within 
the drainage basin. This equates to a volumetric flow rate of 4,200 cubic metres per hour, or 
1,200 litres per second. 

On the basis of the above, the hydrological requirements of the impoundments are as follows: 

1. TSF A will need to have excess capacity to store 1.1 million cubic metres of meltwater in 
springtime. This requires that the level of the sediment pond is at least 0.5–0.7 metres below 
the high water level before the start of the thawing season. 

2. TSF B will need to have excess capacity corresponding to its share of the drainage basin. 

3. TSF A will have an overflow facility allowing for a 5-day rainfall of 1,200 litres per sec-
ond. 

4. TSF B will have an overflow facility corresponding to its share of the drainage basin. 
Overflow from TSF B will collect in TSF A. 

A trench will also be dug to the east of the tailings storage facility, which will allow any clean 
runoff from the slopes of Kevitsanvaara Hill to be carried out of the mining site to the south. 
This will help to reduce the volume of water processed within the site. 
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Expansion of the tailings storage facility 

If production is to be scaled up (ALT1 and ALT2), the volume of tailings will increase by be-
tween 35 and 65 million cubic metres. Options for increasing the capacity to store tailings 
have been discussed in Section 0. 

The more intensive alternatives would involve increasing the dump height of the tailings stor-
age facility associated with ALT0+ and/or expanding the tailings storage facility beyond the 
current mining site. The alternative solutions for increasing tailings storage capacity have 
been discussed in Section 0. According to provisional plans, the design of the expanded tail-
ings storage facility would be similar to that specified in the existing environmental permit. 

With the most intensive alternatives, the possibility of building TSF A and TSF B in a com-
pletely new location would have to be explored (TSF1, TSF2, or TSF5). Alternatively, the 
dump height of the tailings storage facility could potentially be increased in the current loca-
tion. Any new impoundments for high-sulphur tailings would be built with the special proper-
ties of the tailings in mind. 

Environmental acceptability of tailings 

The volume of tailings generated at the Kevitsa mine will amount to 97.2% of the volume of 
ore extracted. With an annual ore extraction rate of 5 million tonnes, the volume of tailings 
will therefore amount to approximately 4.86 million tonnes per annum, with an extraction 
rate of 7.5 million tonnes per annum to approximately 7.29 million tonnes per annum, and 
with an extraction rate of 10 million tonnes per annum to approximately 9.72 million tonnes 
per annum. The total volume of tailings generated over the life of the mine will be approxi-
mately 90 million tonnes in ALT0+, 121 million tonnes in ALT1, and 203 million tonnes in 
ALT2. The mineral processing plant will generate two types of tailings, which will differ 
from each other in terms of their sulphur content and chemical properties. One type will have 
a low sulphur content, and the other will contain approximately 7% sulphur. 

The properties of the tailings have been studied on the basis of fractions produced in connec-
tion with experimental processing of ore samples. XRF technology was used to measure the 
overall concentrations found in the high-sulphur tailings (1 sample), and ICP-OES technol-
ogy was used on low-sulphur samples produced in connection with more recent experimental 
processing (7 samples).  An ABA test  was carried out  in  a  laboratory of  Lapland Water  Re-
search Ltd to study the acid-forming potential of a total of 14 samples. The composition of 
the tailings in terms of the most important fractions is shown in Table 8-6. 
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Table 8-6: Concentrations of elements and fractions found in tailings. (Low-sulphur tailings: Lapland Wa-
ter Research Ltd, 2009b. High-sulphur tailings: Lapland Water Research Ltd, 2008) 

Element Low-sulphur 
tailings (A) 
mg/kg 

High-sulphur 
tailings (B) 

mg/kg 

Soluble 
content 
L/S10 

(A) mg/kg 

Soluble 
content 
L/S10 

(B) mg/kg 

Environmental accept-
ability threshold, inert 
waste 

(Finnish Government 
Decree No 202/2006) 

mg/kg 

 Average Range     

Al 8,870 7,660–10,100 5,400 <0.30 0.37  

As 3.3 < 3–5 < 3 <0.15 <0.1 0.5  

Cd 0.4 < 0.3–0.4 < 0.3 <0.02 <0.02 0.04  

Co 46 39–56 300 <0.03 3.6  

Cr 1,650 1,390–2,040 370 <0.1 <0.1 0.5  

Cu 270 230–320 5,000 <0.1 <0.1 2 

Hg < 0.005 < 0.005    0.010 

Fe 52,700 47,900–57,900 199,000 0.18–0.42 <0.15  

Mn 720 670–770 430 <0.062 8.9  

Mo 2 < 1–3 < 1 <0.05–0.081 <0.05  

Ni 760 590–980 8,590 <0.05–0.32 210 0.4 

Pb 8 6–13 13 <0.15 <0.1 0.5 

S 3,410 2,120–4,990 112,000 76–210 2,300  

Zn 29 24–31 53 <0.1–0.51 0.25 4 

 

The majority of the tailings (approximately 98%) will have a low sulphur content of no more 
than 0.5%. Based on experimental processing and tests, the tailings with a sulphur content of 
less than 1% will not form acidic leachate. In terms of the analysed parameters, the soluble 
contents of metals are also below the threshold values specified for inert waste in Finnish 
Government Decree No 202/2006. Low-sulphur tailings have no applications of economic 
value at present. Based on the ABA test, low-sulphur tailings are deemed non-acid-forming at 
an NP/AP ratio of 3.2–5.1 (sulphur content of 0.2–0.5%). According to the Finnish Mining 
Waste Decree (No 379/2008, amended), mining waste that has a sulphur content of no more 
than 1% and an NP/AP ratio of more than 3 is considered inert. In addition, the levels of haz-
ardous substances in the waste must be sufficiently low relative to the natural background of 
the disposal site and the waste must not generate considerable volumes of hazardous leachate. 
The low-sulphur tailings generated by the Kevitsa mine will mostly fulfil the aforementioned 
criteria. More precise information about the environmental acceptability of the tailings will 
nevertheless only become available after further studies on aggregate samples corresponding 
to the full scale of production. 

The high-sulphur tailings are deemed potentially acid-forming at an NP/AP ratio of 1.11–1.92 
and a sulphur content of 1.02–1.72%. (Environmental permit No PSY-2007-Y-101) 
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8.9 Water consumption and hydrological balance of the mine and the mineral processing plant 

8.9.1 Water consumption of the mine and the mineral processing plant 

Mineral processing 
The total water consumption of the mineral processing plant will amount to approximately 
2.3 cubic metres per one tonne of ore. Depending on the different alternatives, this equates to 
between approximately 11.33 million cubic metres per annum (at an ore extraction rate of 5 
million tonnes per annum) and 22.7 million cubic metres per annum (at an ore extraction rate 
of 10 million tonnes per annum). The hourly consumption of water will amount to between 
approximately 1,416 cubic metres (at an ore extraction rate of 5 million tonnes per annum) 
and 2,850 cubic metres (at an ore extraction rate of 10 million tonnes per annum). Water will 
leave the mining site in three different ways: 

 Bound to the copper and nickel concentrates 
 Retained in the pore water of the tailings 
 Pumped into Lake Vajunen 

The process will be supplied with water as follows: 

 The extracted ore will have a moisture content of 2%. 
 Water drained from the open pit can be used during grinding, for example. 
 Approximately 1.16 million cubic metres of water will be pumped from River Kitinen 

per annum (= approximately 133 cubic metres per hour). 
 Water from the tailings storage facility and the water reservoir will be recycled. 

No water will be used in the extraction or crushing stage. The ore will contain small volumes 
of water. Water consumption will be at its highest during the grinding stage, although the wa-
ter used in the mills will not have to be of particularly high quality and most of the water re-
quired for grinding can be taken from the water reservoir after the initial stages. No wastewa-
ter will be removed during the grinding stage, and instead the water that has been added will 
be carried on to the concentration stage with the ore pulp. 

No significant volumes of water will have to be added at the flotation stage, although the re-
agents will contain small volumes of clean water. Wastewater from the concentration process 
will be deposited in the tailings storage facility with the tailings. Any overflow from the tail-
ings storage facility will be pumped into the water reservoir, from where water will be 
pumped back to the mineral processing plant as required. Almost 90% of the water collected 
in the water reservoir will be reused at the mineral processing plant. Recycled water will 
amount to between approximately 10 and 20 million cubic metres per annum, depending on 
the annual production rate. 

After the flotation stage, the concentrates will be dewatered by means of sedimentation and 
filtration. Clean water will be added during filtration. The wastewater generated during dewa-
tering and filtration will be pumped into the water reservoir to be reused in the process. The 
copper and nickel concentrates will retain some water (10% moisture content). 

Clean  water  will  be  required  for  the  reagents,  for  filtration,  and  for  the  pump system.  The  
volume of raw water needed at the early stages of mining will be considerably higher than 
during the production phase per se, approximately 3.5 times the volume needed once the pro-
duction process has become established (510 cubic metres per hour). Clean raw water will 
account for approximately 10% of total water consumption. The raw water required for the 
mine will be pumped from River Kitinen and more specifically from the impounded reservoir 
of Vajukoski Hydropower Station (Lake Vajunen). Once commercial production is properly 
under way, no more than 0.5% of the low flow will be pumped from the river. Higher vol-
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umes of raw water, amounting to a few percent of the low flow of River Kitinen, will be re-
quired initially. A water intake station will be built on the inside of the impoundment near the 
power station to collect water by means of gravity flow pipes. The water collected at the wa-
ter intake station will be pumped to the mining site via a pressurised pipeline. Raw water will 
be stored in a raw water tank at the mineral processing plant, from where it will be pumped 
into the process as required. Some of the raw water will be purified on site to produce drink-
ing water. Drinking water will be available from taps across the mineral processing plant. 

The sanitary facilities of the plant and the auxiliary buildings will also use up some water. 
The drinking water available within the mining site will originate from River Kitinen. 

Other incoming and outgoing water 
Total water accumulation at the mining site will comprise rainfall, drainage water originating 
from the open pit, and raw water pumped from Lake Vajunen. Water will leave the mining 
site with the concentrates and the tailings, in addition to which wastewater will be pumped 
into Lake Vajunen. 

Drainage water from the open pit will be pumped into the water reservoir. Rainwater and 
meltwater  will  also  accumulate  within  the  mining  site  and  in  the  waste  disposal  areas.  All  
wastewater will be collected and pumped into the water reservoir and then either reused at the 
mineral processing plant or discharged to Lake Vajunen. 

Wastewater will be treated before it is discharged to Lake Vajunen via a drainage system. 
The drain pipes will run in the same trench as the water supply pipes. The discharge pipe will 
be submerged and weighted down at the bottom of the impounded reservoir of Vajukoski 
Hydropower Station, and its outlet will be located in the main channel of the reservoir 
slightly upstream from the power station’s water inlet. 

8.9.2 Hydrological balance during the early stages of the project according to ALT0+ 
This section discusses the hydrological balance of the project during its early stages if mining 
goes ahead according to the existing permit (ALT0+, 5 million tonnes or ore per annum). The 
following sections discuss the hydrological balances associated with ALT1 (at an ore extrac-
tion rate of 5 million tonnes per annum) and ALT2 (at an ore extraction rate of 10 million 
tonnes per annum). The hydrological balances discussed below have been used as the basis 
for calculating and assessing the environmental impacts of the project. 

The hydrological balances have been calculated on the basis of the areas of the drainage ba-
sins associated with the different alternatives, observational data compiled by Sodankylä 
weather station between 1996 and 2006 (averages), and figures associated with similar drain-
age basins elsewhere. Some of the hydrological balance calculations take into account two 
different volumes of mine drainage water, either one or two million cubic metres per annum. 
Drainage water modelling data will not become available until later in the spring of 2011, 
which is why no precise information on the volume of mine drainage water was available. 

The overall annual hydrological balance of the mining site  during the early stages of  the 
project according to ALT0+ is shown in Table 8-7. The figures have been calculated assum-
ing that the volume of mine drainage water is one million cubic metres per annum. Only ap-
proximately 50% of the final volume of waste rock associated with ALT0+ will have been 
deposited in the waste rock dump at this stage, which makes the volume of runoff smaller 
than during the final stages of the project. 
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In order for the monthly discharge volumes to remain within the terms and conditions of the 
existing permit, the on-site water reservoir capacity (800,000 cubic metres) will be used sub-
ject to an allowance for autumn rainfall, for example. This has been taken into account in the 
following example of a wastewater discharge plan, which enables wastewater discharge vol-
umes to be kept within the terms and conditions of the existing permit (Table 8-8). 

The hydrological balance has been calculated on the basis of a very conservative estimate of 
raw water supply. At an ore extraction rate of 5 million tonnes per annum, the need for raw 
water is likely to be considerably smaller in practice. The volume of mine drainage water 
used in the calculations is also a conservative estimate. The volume of drainage water is 
likely to be considerably lower than estimated during the first few years of the project. Due to 
these factors, the volume of wastewater discharged to Lake Vajunen will probably be lower 
than that shown in the tables. 

The storage capacity of the open pit can be used to overcome any exceptional circumstances 
(e.g. runoff from the waste rock dump). The possibility of pumping groundwater directly 
from strainer tube wells around the open pit will also need to be explored. This would reduce 
the need to drain the open pit. Depending on the quality of the pumped water, it could poten-
tially be discharged to Mataraoja Brook, for example, to compensate for the reduced flow, 
within the terms and conditions of the existing permit. Clean drainage water will also accu-
mulate at least on the slopes of Kevitsanvaara Hill, to the east of the tailings storage facility. 
Any such water will be discharged to the nearby rivers and lakes according to a separate plan 
and will therefore no longer be included in the volume of wastewater to be discharged to 
Lake Vajunen during the later stages of the project, contrary to what has been shown in the 
tables. The capacity of the tailings storage facility, which will be considerable especially dur-
ing the early stages of the project (the first and second dam raise), can also be used in emer-
gencies without compromising dam safety. 

 
Table 8-7: Overall annual hydrological balance of the mining site (1,000 m3/a and m3/h). According to the 
existing environmental permit, the maximum volume of wastewater that can be discharged to Lake Va-
junen when the spillways of the hydropower plant are in use is 540 cubic metres per hour. The months dur-
ing which wastewater volume would exceed the terms and conditions of the existing permit are highlighted 
in red. 

 I II III IV V VI VII VIII IX X XI XII Total 
Water in (1,000 m3)            5,153 
Raw water 
(Lake Vajunen) 99 89 99 96 99 96 99 99 96 99 96 99 1,162 

Overland flow 136 114 93 145 755 377 259 226 232 232 172 147 2,889 

Mine drainage 94 85 94 91 94 91 94 94 91 94 91 94 1,1021 

Water out (1,000 m3)            5,153 

Concentrates 1.0 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 12.2 

Tailings pore water 138 124 138 133 138 133 138 138 133 138 133 138 1,620 
Discharge to 
Lake Vajunen 189 162 147 197 809 429 313 280 284 286 224 201 3,520 

Water in (m3/h)            Average 
Raw water 
(Lake Vajunen) 133 120 133 128 133 128 133 133 128 133 128 133 130 

Overland flow 182 153 126 194 1015 507 348 304 311 312 232 198 324 

Mine drainage 126 114 126 122 126 122 126 126 122 126 122 126 1231 

Water out (m3/h)             

Concentrates 1.4 1.3 1.4 1.3 1.4 1.3 1.4 1.4 1.3 1.4 1.3 1.4 1.4 

Tailings pore water 185 167 185 179 185 179 185 185 179 185 179 185 181 
Discharge to 
Lake Vajunen 254 218 198 264 1,087 577 420 376 381 385 301 270 394 
1 Including water contained in the ore         
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Table 8-8: Example of a wastewater discharge plan (1,000 cubic metres per month) according to the terms 
and conditions of the existing environmental permit. The table also shows the volume of water that would 
have to be stored in the water reservoir (1,000 cubic metres). A discharge rate of 390,000 cubic metres per 
month corresponds to a rate of approximately 540 cubic metres per hour. 

 I II III IV V VI VII VIII IX X XI XII Total 

Discharge to 
Lake Vajunen 200 200 150 230 390 390 200 200 390 390 390 390 3,520 

Water reservoir 76 39 36 3 419 458 572 651 545 441 276 87  

8.9.3 Hydrological balance of ALT1 

The hydrological balance of ALT1 has been calculated similarly to that associated with 
ALT0+, but the expansion of the waste rock dump (to approximately 4 square kilometres) has 
been taken into account, which significantly increases the volume of overland flow and there-
fore the volume of wastewater that would need to be discharged. The calculations also take 
into account two different volumes of mine drainage water (one million cubic metres per an-
num and two million cubic metres per annum), as no reliable estimates of the volume of 
drainage water were available. Contrary to the normal parameters of ALT1, the ore extraction 
rate used in the calculations was 5 million tonnes per annum. If production is scaled up, the 
volume of tailings would also increase, resulting in an increase in the volume of water 
contained in the tailings (approximately 0.8 million cubic metres per annum compared 
to  ALT0+).  This  would  reduce  the  volume  of  wastewater  that  would  need  to  be  dis-
charged. The calculations are based on the early stages of the scaling-up scenario where pro-
duction capacity has not yet increased considerably but the waste disposal sites have already 
been expanded (worst case). 

On the other hand, the calculations assume that the need for raw water would not increase de-
spite the potential scaling up of production. The raw water estimate associated with ALT0+ is 
believed to be so conservative that it also allows for an increased production capacity. A 
wastewater discharge plan corresponding to the hydrological balance of ALT1 according to 
the aforementioned principles is shown below in Table 8-9. The volume is between one and 
two million cubic metres higher than that associated with ALT0+, which means that the 
maximum discharge volumes allowed within the terms and conditions of the existing envi-
ronmental permit would have to be exceeded substantially at times and a higher water reser-
voir capacity would be required. 

 
Table 8-9: Example of a wastewater discharge plan (1,000 cubic metres per month) according to two different 
mine drainage water estimates. The table also shows the volume of water that would have to be stored in the wa-
ter reservoir (1,000 cubic metres). The discharge volumes exceed the maximum volumes allowed according to 
the existing environmental permit substantially at times (a discharge rate of 390,000 cubic metres per month cor-
responds to a rate of approximately 540 cubic metres per hour). The volume of water that would have to be 
stored in the water reservoir is also considerably higher than in ALT0+ (800,000 cubic metres). 

 Mine 
drainage 

I II III IV V VI VII VIII IX X XI XII Total 

Discharge to 
Lake Vajunen 2 Mm3/a 500 500 500 500 500 500 300 400 500 500 500 500 5,700 

Water reservoir  620 394 158 -12 750 932 1,128 1,179 1,131 1,091 959 800  

Discharge to 
Lake Vajunen 1 Mm3/a 400 400 450 450 500 300 300 300 400 400 400 400 4,700 

Water reservoir  664 461 191 -12 665 965 1,076 1,142 1,112 1,087 973 829  
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8.9.4 Hydrological balance of ALT2 

The hydrological balance of the most intensive alternative has been calculated assuming that 
the waste rock dump would be expanded by a further 1.9 square kilometres compared to 
ALT1 and that the tailings storage facility option with the largest surface area (8.5 square 
kilometres), i.e. TSF4 (Lake Saiveljärvi), would be chosen. This equates to the largest possi-
ble drainage basin. The calculations also assume that the tailings storage facility associated 
with ALT0+ would be capped and that clean overland flow from the area would therefore not 
increase the volume of wastewater that would need to be discharged to Lake Vajunen. This 
makes the drainage basin a total of 10.4 square kilometres larger than that associated with 
ALT1 and 13.4 square kilometres larger than that associated with ALT0+. 

With the higher production capacity, the volume of water contained in the tailings becomes a 
significant factor in hydrological balance calculations, as it would be double that associated 
with  ALT0+  (at  an  ore  extraction  rate  of  5  million  tonnes  per  annum)  and  amount  to  ap-
proximately 1.6 million cubic metres more per annum. The calculations take into account two 
different volumes of mine drainage water (one million cubic metres per annum and two mil-
lion cubic metres per annum), as no reliable estimates of the volume of drainage water were 
available. 

The overall annual hydrological balance of the mining site according to ALT2 is shown in 
Table 8-10. The volume of wastewater that would have to be discharged varies between 5.9 
and 6.9 million cubic metres per annum depending on the volume of mine drainage water, be-
ing at most almost double compared to the early stages of the project according to ALT0+. In 
order for the monthly volumes of wastewater discharged to Lake Vajunen to remain reason-
able, considerably more water would have to be stored on site. According to provisional es-
timates, water reservoir capacity would have to be increased by at least 1.5 million cubic me-
tres. Increasing water reservoir capacity within the current mining site would be extremely 
challenging, but the nearby Iso Vaiskonlampi Pond, for example, could be turned into a water 
reservoir relatively easily. Approximately 1.6 million cubic metres of additional capacity 
would require a dam height of +222 (Image 8-5). 

 
Image 8-5: Iso Vaiskonlampi Pond to the northwest of the current mining site. The pond 
could be turned into a secondary water reservoir relatively easily if production was 
scaled up. The area highlighted in brown could be used to store approximately 1.6 mil-
lion cubic metres of water. 
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Table 8-10: Overall annual hydrological balance of the mining site according to ALT2 (1,000 m3/a and m3/h). The cal-
culations assume that the volume of mine drainage water is 2 million cubic metres per annum. Calculations were also 
produced for a drainage water volume of 1 million cubic metres per annum, but the figures have not been included in 
the table for clarity’s sake. This would make the total volume of wastewater discharge 5.9 million cubic metres. The 
months during which wastewater volume would exceed the maximum pump capacity of the current wastewater dis-
charge system (750 cubic metres per hour) are highlighted in red. 

 I II III IV V VI VII VIII IX X XI XII Total 

Water in (1,000 m3)            10,171 

Raw water 
(Lake Vajunen) 99 89 99 96 99 96 99 99 96 99 96 99 1,162 

Overland flow 290 230 201 314 1,952 950 588 516 522 530 378 332 6,805 

Mine drainage 187 169 187 181 187 181 187 187 181 187 181 187 2,2041 

Water out (1,000 m3)            10,171 

Concentrates 2.1 1.9 2.1 2.0 2.1 2.0 2.1 2.1 2.0 2.1 2.0 2.1 24.3 

Tailings pore water 275 249 275 266 275 266 275 275 266 275 266 275 3,240 

Discharge to 
Lake Vajunen 299 238 210 322 1,961 959 597 525 531 538 386 341 6,907 

Water in (m3/h)            Average 
Raw water 
(Lake Vajunen) 133 120 133 128 133 128 133 133 128 133 128 133 130 

Overland flow 390 310 271 422 2,624 1,277 791 694 702 712 508 447 762 

Mine drainage 252 227 252 243 252 243 252 252 243 252 243 252 247 

Water out (m3/h)             

Concentrates 2.8 2.5 2.8 2.7 2.8 2.7 2.8 2.8 2.7 2.8 2.7 2.8 2.7 

Tailings pore water 370 334 370 358 370 358 370 370 358 370 358 370 363 

Discharge to 
Lake Vajunen 402 320 282 433 2,636 1,288 802 705 713 723 519 458 774 

1 Including water contained in the ore         

A wastewater discharge plan corresponding to the hydrological balance of ALT2 at two dif-
ferent volumes of mine drainage water is shown in Table 8-11. 

Significantly, the volume of wastewater that would have to be discharged could potentially be 
more than double that allowed within the terms and conditions of the existing environmental 
permit (1,111 cubic metres per hour instead of 540 cubic metres per hour). Discharging this 
high a volume of wastewater would naturally require technical alterations to the pump and 
pipe  system  that  is  currently  being  constructed.  The  maximum  capacity  of  the  current  dis-
charge pipe is approximately 750 cubic metres per hour, which would mean that a second 
pipe would have to be constructed or the raw water intake pipe converted to work both ways, 
which would allow it to be used both for water intake and for discharge. This would require 
special arrangements at the raw water pump station in order to be able to direct wastewater to 
the wastewater discharge outlet. Moreover, this would prevent the intake of drinking water 
according to the current plans and instead special arrangements would have to be made for 
drinking water or a different water intake technique employed. Considerably more water res-
ervoir capacity would also be required compared to the current plans. According to provi-
sional estimates, water reservoir capacity would have to be at least 2.5 million cubic meters 
(taking into account theoretical maximum rainfall), which would mean increasing the current 
capacity by approximately 1.7 million cubic metres. 

In terms of the wastewater discharge schedule, one notable benefit would be that – provided 
that sufficient water reservoir capacity and discharge capacity could be arranged – the dis-
charge rate could be kept at almost the same level as in ALT0+ even in the summer months, 
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which is the time with the highest environmental impacts. From a technical point of view, 
even larger volumes of wastewater than those shown in the tables could be discharged in the 
winter when the spillways in River Kitinen are in most active use. This would allow the 
summertime discharge volumes to be dropped even lower than those associated with ALT0+ 
if necessary. 

A simplified diagram of the hydrological balances associated with ALT0+ and ALT2 is 
shown in Image 8-6. 

 
Table 8-11: Example of a wastewater discharge plan (1,000 cubic metres per month) according to two different mine drainage 
water estimates. The table also shows the volume of water that would have to be stored in the water reservoir (1,000 cubic 
metres). The discharge volumes exceed the maximum volumes allowed according to the existing environmental permit 
substantially at times (a discharge rate of 390,000 cubic metres per month corresponds to a rate of approximately 540 cubic 
metres per hour). The volume of water that would have to be stored in the water reservoir is also considerably higher than in 
ALT0+ (800,000 cubic metres). The months during which wastewater volume would exceed the maximum pump capacity of 
the current wastewater discharge system (approximately 750 cubic metres per hour/540,000 cubic metres per month) are 
highlighted in red. 

 Mine 
drainage 

I II III IV V VI VII VIII IX X XI XII Total 

Discharge to 
Lake Vajunen 2 Mm3/a 700 700 400 350 800 400 400 400 500 750 750 750 6,900 

Water reservoir  686 225 35 7 1,161 1,720 1,917 2,041 2,072 1,860 1,497 1,088  

Discharge to 
Lake Vajunen 1 Mm3/a 600 600 600 500 800 300 300 300 400 500 500 500 5,900 

Water reservoir  1,180 742 267 7 1,076 1,653 1,865 2,004 2,053 2,006 1,810 1,566  
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Image 8-6: Simplified hydrological balance of the mine (cubic metres per hour) according to ALT0+ and 
ALT2. The larger figures are associated with ALT2. 

8.10 Wastewater treatment and environmental impacts 

8.10.1 Sources of wastewater 

Wastewater will be generated by mineral processing, mine drainage, and seepage from the 
waste disposal sites. 

Any slightly contaminated leachate and runoff generated by TSF A, the waste rock dump, 
and storage areas will be collected in trenches dug around these areas and pumped into the 
water reservoir, from where they will either be pumped back into the mineral processing plant 
or treated and then discharged to River Kitinen. Any leachate generated by TSF B will be 
pumped into the water reservoir and reused in the process. Any clean water accumulating 
around the tailings storage facility will be diverted to the nearby lakes and rivers. 

Mineral processing: 
grinding and flotation  

Water reservoir 
1,150/ 
2,400 

1,150/ 
2,400 

Raw water 
tank  
    

130 

 1,331/ 
2,763 

Tailings Recycled water 

130 Raw water (River Kitinen)  

Bound to 
concentrates 

1.4/2.7 

  
Wastewater treatment 

  Discharge to River Kitinen 

Net rainfall 
within the 
mining site 

324/762 

181/363 

394/774 

Mine drainage 
incl. net rainfall 
ALT0+ 1 Mm3/a   ALT2 2 Mm3/a  

123/ 
247 

HYDROLOGICAL BALANCE OF THE MINE AND THE MINERAL PROCESSING PLANT (m3/h) 
  Ore extraction and mineral processing at 5 Mtpa (ALT0+) and at 10 Mtpa (ALT2) 

    

Tailings pore water 
 

Ni and Cu concentrates       

Tailings 
storage 
facility 

- 
 

Neutralisation and 
wetland treatment  



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

104(372) 

Any water drained from the open pit will be pumped into the water reservoir. The quality of 
the mine drainage water will depend on the explosive chemicals used in connection with ex-
traction, on the characteristics of the bedrock, and on the volume of the water. The drainage 
water will contain nitrogen compounds resulting from the explosive materials, mostly in the 
form of nitrates and partially in the form of ammonium nitrogen. 

The mining site will also produce sanitary sewage at a rate of approximately 45 cubic metres 
per day or 1.8 cubic metres per hour. 

The average volume of wastewater to be treated over the life of the mine will be just under 
400 cubic metres per hour (ALT0+). The wastewater volume associated with ALT1 would be 
540–650 cubic metres per hour on average, depending on the volume of mine drainage water. 
The maximum wastewater volume associated with ALT2 would be approximately 790 cubic 
metres per hour. 

A system of circumferential trenches will prevent the entrance of runoff into the water man-
agement structures associated with the mine. The trenches will be dug beyond the roads sur-
rounding the mine’s built environment so that the roads will act as elevated embankments, 
preventing leachate and the water in the circumferential trenches from mixing. 

If the project was to go ahead according to ALT2, the tailings storage facility specified in the 
current plans (TSF A and TSF B) would fill up and be decommissioned at some stage of the 
project. A new tailings storage facility would be built in one of the alternative locations dis-
cussed in the course of the EIA procedure. In terms of the circulation of water, the new facil-
ity would be designed similarly to the one that is currently under construction. 

The water reservoir, which will be discussed in more detail in the following section, will play 
a central role in the circulation of water. 

8.10.2 Wastewater treatment 
The need for wastewater treatment depends on the pH and metal content of the water and on 
the presence of nitrogen compounds resulting from the explosive materials and mineral solids 
attributable to mineral processing and dewatering. Any water generated within the site and 
through mine drainage and mineral processing that does not meet the criteria set on clean wa-
ter in the existing environmental permit will be treated. 

The wastewater treatment system comprises the water reservoir, which acts as a sediment ba-
sin, followed by a precipitation pond and wetland treatment. The longer the residence time, 
the lower the concentrations of suspended solids and therefore the metal content bound to sol-
ids will become. The water reservoir, which will be impounded by embankment dams, and 
the wetland treatment site will be located in the wetland area between the mineral processing 
plant and the waste rock dump. The total capacity of the water reservoir will be approxi-
mately 800,000 cubic metres, and its surface area will be 25 hectares. The high water level of 
the reservoir will be +223 metres, and the crest height of the dams will be +225 metres. 

The water reservoir will double as a sediment basin for wastewater. The sediment basin 
will allow suspended solids and the nutrients and metals absorbed in the solids to settle par-
tially before the water is pumped back into the process on one hand and before wastewater is 
pumped into the precipitation pond and the wetland treatment site and then discharged to 
River Kitinen on the other. The large capacity of the water reservoir means that the residual 
solids content associated with surface loading will be extremely low. 
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If necessary, the quality of the water can also be improved by means of flocculants, which 
promote the sedimentation of the slurry and clarify the water before it is pumped back into 
the process. The mechanical sediment basin has no effect on soluble materials. This is why 
the mining site will also have a precipitation pond for chemical wastewater treatment. The 
treatment is based on chemical coagulation which uses calcium hydroxide Ca(OH)2 to  raise  
the pH of the water and to precipitate metals. Precipitation also lowers the volume of previ-
ously unsettled finely-grained solids in the water. Other chemicals can also be used to in-
crease precipitation. The metal hydroxide sludge resulting from the process will be separated 
from the water by means of sedimentation. The sludge that sediments at the bottom of the 
pond will have to be removed using excavators from time to time, after which it will undergo 
further treatment. 

Wastewater stored in the water reservoir will be allowed to spill into the precipitation pond 
and ultimately to the wetland treatment site. The suspended solids content of the water will 
drop further during wetland treatment, as will its nutrient levels. 

The wetland treatment site will measure approximately 10 hectares, and it will have a slope 
of approximately 0.8%. Embankments will be built on the northern and southern edges of the 
area to control the direction of flow, and trenches will be dug beyond the embankments to 
catch any runoff from other areas. A trench will also be dug at the western end of the wetland 
treatment site to collect the water and to pump it into Lake Vajunen, from where it will ulti-
mately end up in River Kitinen. 

The efficiency of wetland treatment depends on many factors, but the solids reduction rate is 
usually (in peat production) estimated at between 60% and 90% and the total nitrogen reduc-
tion at approximately 20–40%. Wetland treatment also removes phosphorus and iron from the 
water, as well as metals contained in the suspended solids. At the Kevitsa site, the most im-
portant compounds that wetland treatment is hoped to remove are suspended solids and the 
metals contained in the suspended solids, as well as nitrogen. 

According to environmental surveys carried out at the Kittilä mine, wetland treatment of 
drainage water successfully reduces the suspended solids content by > 40%, total nitrogen 
content by > 70%, iron and nickel content by approximately 90%, and copper content by 
>  90%.  The  high  reduction  rate  associated  with  metals  is  due  to  the  loss  of  metals  that  are  
contained in the suspended solids as the solids settle (Environmental Monitoring Programme 
for the Kittilä Mine, 2009). No information was available on wetland treatment of wastewater 
resulting from mineral processing. Unlike Kevitsa, the Kittilä mine has several different wet-
land treatment sites for different types of wastewater. 

According to the terms and conditions of the existing environmental permit, the mine’s 
environmental impacts on the nearby water systems will be measured from wastewater 
before wetland treatment, which means that the actual impacts will be lower thanks to 
the aforementioned reduction process. 

Sanitary sewage will be treated at an on-site biochemical treatment plant. After the bio-
chemical treatment, sanitary sewage will be pumped into the water reservoir and ultimately 
the wetland treatment site, from where it will be piped to Lake Vajunen with the wastewater 
resulting from mineral processing. The sewage sludge will be transported to Sodankylä 
Wastewater Treatment Plant. 

The hydrological balance calculations produced in connection with the EIA procedure indi-
cate that the mining site is very likely to require more capacity for storing water in the future. 
This  is  partially  due  to  the  chosen  design  for  a  tailings  storage  facility,  which  prevents  the  
tailings storage facility from being used to store water. Water reservoir capacity will probably 
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have to be increased by at least 1–1.7 million cubic metres. Finding space for this large a wa-
ter reservoir within the current mining site will be extremely challenging. From a technical 
point of view, the easiest solution would be to use the nearby Iso Vaiskonlampi Pond as a wa-
ter reservoir. The aforementioned extra capacity could be achieved with relatively minor con-
struction works. 

8.10.3 Quality of wastewater after treatment 

The wastewater generated at the mining site will be treated as described above. The water 
stored in the water reservoir will contain suspended solids, elevated levels of metals, sul-
phate, phosphorus, and nitrogen compounds. The suspended solids content of the water 
drained from the mine, for example, may amount to several dozens of milligrams per litre. 
Sulphate levels may be up to 1,000–4,000 milligrams per litre. Nitrogen compounds will 
mostly result from the explosives used in the extraction process (mine drainage water, 
leachate from the waste rock dump, and wastewater from the mineral processing plant). The 
explosives that will be used at the Kevitsa mine will be emulsion explosives, which are less 
soluble in water than traditional explosives. Similar explosives are being used at the Kemi 
mine, for example, where the total nitrogen content of mine drainage water is approximately 
25 milligrams per litre (NH4-N approximately 5 mg/l). However, more explosives are re-
quired for underground mining than for open-pit mining, which is why the nitrogen content of 
drainage water generated at the Kevitsa mine is likely to be lower. 

In addition to the natural background, phosphorus will mostly be generated by sanitary sew-
age. Sanitary sewage will also contain nitrogen, but thanks to the low sewage volumes the 
impact will be negligible. Provisional estimates on the levels of the most significant hazard-
ous substances found in sanitary sewage after treatment are as follows: BOD7 value 25 mg/l, 
total phosphorus content < 2 mg/l, and total nitrogen content < 60 mg/l. The estimated reduc-
tion rates of the treatment process are as follows: BOD7 approximately 95%, total phospho-
rus approximately 85%, and total nitrogen > 50%. The annual average reduction rates speci-
fied for the sewage treatment plant in the terms and conditions of the existing permit are 90% 
for BOD7 and 80% for phosphorus. 

The average phosphorus content of the wastewater generated at the mining site has been es-
timated at 0.2 milligrams per litre, which is a very conservative estimate. Considering the di-
lution of sanitary sewage, the resulting phosphorus levels are unlikely to be more than a few 
micrograms per litre. 

The elevated levels of metals in mine drainage water and other runoff will be attributable to 
the local soil and bedrock characteristics. The nickel content of the water drained from the 
mine, for example, may amount to several milligrams per litre. The wastewater generated by 
the mineral processing plant will also contain metals as a result of the concentration process. 
The wastewater will also contain traces of the chemicals used in mineral processing (see next 
paragraph). The rainfall and surface runoff in the area will dilute the concentrations of all of 
the aforementioned hazardous substances, and the levels will drop further with wastewater 
treatment. 

A large amount of the chemicals used in the concentration process will adhere to the concen-
trates, and some will end up in the tailings storage facility with the slurry of tailings and wa-
ter. The general principle in the concentration process is that the chemicals will adhere to the 
concentrates, and only trace amounts will end up in the tailings storage facility. Estimates in-
dicate that at least 85% of the organic reagents used will indeed adhere to the products, and 
less than 15% will end up in the tailings storage facility. Some of the organic chemicals re-
maining in the liquid in the tailings storage facility will degrade to form other compounds in 
time. 
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All wastewater leaving the mining site must fulfil the criteria set in the environmental permit. 
The most important aspect is controlling the levels of nickel and copper as well as suspended 
solids, for which the environmental permit specifies threshold values. A breakdown of the 
quality of treated wastewater is shown below in Table 8-12. Wastewater typically has a 
slightly alkaline pH due to the calcium hydroxide used in wastewater treatment. Raising the 
pH of the water helps to sediment both nickel and copper. The total nitrogen content of out-
going wastewater has been calculated on the basis of extensive mining water nitrogen studies 
(Finnish Forest Research Institute, 2007). According to rough estimates, 1% of the nitrogen 
contained in mining explosives ultimately ends up in outgoing wastewater. In the case of the 
Kevitsa mine and considering the volumes of explosives and the hydrological balances asso-
ciated with the different alternatives, this will mean a total nitrogen content of approximately 
14 milligrams per litre on average, the majority of which will be nitrate nitrogen. 

The environmental impacts of the Kevitsa mine on the nearby water systems will be meas-
ured from wastewater before wetland treatment, although the levels of hazardous substances 
will  be further  reduced at  the wetland treatment  site  before the water  is  discharged to Lake 
Vajunen. The environmental impact calculations produced in the course of the EIA pro-
cedure are based on the aforementioned principle as per the existing environmental 
permit. In reality, the reduction process attributable to wetland treatment will lower the lev-
els of the various materials, which needs to be taken into account when interpreting data on 
the project’s hydrological impacts. 

Table 8-12: Estimated quality of treated wastewater. 
The levels of hazardous substances in bold have been 
calculated taking into account dilution and distribu-
tion in the receiving waters. 

Variable Unit Average 

Suspended 
solids1 

mg/l   10  

Electrical con-
ductivity 

mS/m  240  

Total P mg/l  0.2 

Total N mg/l 14 

NO3-N  mg/l  10.5  

NH4-N  mg/l  2.0  

SO4  mg/l  2,000  

Al  mg/l  0.40  

Ca  mg/l  400 

Co  mg/l  0.03  

Cr  mg/l  0.004  

Cu1  mg/l   0.3 

K  mg/l  40  

Mg  mg/l  200 

Mn  mg/l  6.7  

Na  mg/l  80  

Ni1  mg/l   0.5 
1 Threshold specified in the environmental permit.
All metal contents are total concentrations. 

According to pilot tests conducted at the Kevitsa mine, the xanthate content of the wastewater 
generated by the mineral processing plant will be approximately 1.6–2.7 milligrams per litre. 
The levels will drop as the wastewater mixes with water from other sources. 
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8.10.4 Levels of contaminants 

A breakdown of the levels of contaminants found in wastewater at different discharge rates is 
shown below in Table 8-13. The discharge rates associated with each of the alternatives vary 
considerably depending on the season and the volume of wastewater. From the perspective of 
environmental impacts, the most important factor is the increase of contaminants in the re-
ceiving waters. The environmental impact assessments are based on the hydrological bal-
ances associated with the different alternatives and the increase in the levels of contaminants 
resulting from wastewater discharge. The discharge rates associated with different seasons 
have been discussed in more detail in connection with the hydrological balances, and impacts 
on water will be discussed in more detail in Chapter 10. 

Table 8-13: Levels of contaminants found in wastewater at different discharge rates (cubic metres per 
hour). The maximum discharge rate allowed within the terms and conditions of the existing environmental 
permit is 540 m3/h and the maximum capacity of the wastewater discharge system is approximately 750 
m3/h. 

Sub-
stance 

 
139 278 417 556 694 833 972 1,111 

Discharge 
rate  m3/h m3/h m3/h m3/h m3/h m3/h m3/h m3/h 

Sus-
pended 
solids 

kg/d 

33 67 100 133 167 200 233 267 
Total P kg/d 0.7 1.3 2.0 2.7 3.3 4.0 4.7 5.3 
Total N kg/d 47 93 140 187 233 280 327 373 
NO3-N kg/d 35 70 105 140 175 210 245 280 
NH4-N kg/d 6.7 13.3 20.0 26.7 33.3 40.0 46.7 53.3 
SO4 kg/d 6,667 13,333 20,000 26,667 33,333 40,000 46,667 53,333 
Total Al kg/d 1.3 2.7 4.0 5.3 6.7 8.0 9.3 10.7 
Total Ca kg/d 1,333 2,667 4,000 5,333 6,667 8,000 9,333 10,667 
Total Co kg/d 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 
Total Cr kg/d 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 
Total Cu kg/d 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 
Total K kg/d 133 267 400 533 667 800 933 1,067 
Total Mg kg/d 667 1,333 2,000 2,667 3,333 4,000 4,667 5,333 
Total Mn kg/d 22 45 67 89 112 134 156 179 
Total Na kg/d 267 533 800 1,067 1,333 1,600 1,867 2,133 
Total Ni kg/d 1.7 3.3 5.0 6.7 8.3 10.0 11.7 13.3 
Total Zn kg/d 0.1 0.1 0.2 0.3 0.3 0.4 0.5 0.5 
Xanthate1 kg/d 6.7 13.3 20.0 26.7 33.3 40.0 46.7 46.7 
1 The xanthate content used in the calculations was 2.0 mg/l. 

 

8.11 Airborne emissions 

8.11.1 Overview 

The airborne emissions of the mining site will include dust, explosion gases, volatile chemi-
cals, transport exhaust gases, and flue gases resulting from energy production. 
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The guideline values laid down in Finnish Government Decision No 480/1996 are air quality 
targets designed for preventing damage to health. The guidelines are not legally binding but 
are regularly followed in land use and transport planning, in the construction sector, and in 
the positioning and permit procedures associated with installations that may pollute the air. 
The threshold values laid down in Finnish Government Decree No 711/2001 are the maxi-
mum levels of impurities that must not be exceeded. The threshold values regulate air quality 
in areas inhabited or frequented by humans and where humans may be exposed to airborne 
impurities, and their objective is to prevent damage to human health as well as direct impacts 
on vegetation and implications on ecosystems. The threshold values are legally binding. If the 
threshold values are exceeded more times than the number of exceedances allowed in the de-
cree, the local authority or the regional environmental authorities will have to take action un-
der Finnish air quality legislation to improve air quality and to prevent subsequent ex-
ceedances. 

The guideline and threshold values applicable to airborne emissions resulting from mining as 
per Finnish Government Decision No 480/1996 and Finnish Government Decree 
No 711/2001 are shown below in Table 8-14. 
Table 8-14: Air quality guideline values (Finnish Government Decision No 480/1996) and thresh-
old values (Finnish Government Decree No 711/2001). 

Impurity Guideline value 
(20 ºC, 1 atm) 

 Threshold value 
(293 K, 
101.3 KPa) 

Period from which the 
average is calculated 
and the number of ex-
ceedances allowed 
during the period 

Particulate matter 
(PM10) 

70 g/m3 Second highest daily read-
ing in a month 

50 g/m3 24 hours, 35 ex-
ceedances 

   40 g/m3 Calendar year, no ex-
ceedances 

Total particles in 
suspension (TPS) 

120 g/m3 98th percentile of daily read-
ings taken over a year 

- - 

 50 g/m3 Annual average   

Carbon monoxide 
(CO) 

20,000 g/m3 Hourly average   

 8,000 g/m3 8-hour moving average   

Sulphur dioxide 
(SO2) 

250 g/m3 99th percentile of hourly 
readings taken over a month 

350 g/m3 1 hour, 24 exceedances 

 80 g/m3 Second highest daily read-
ing in a month 

125 g/m3 24 hours, 3 exceedances 

   20 g/m3 Calendar year1 

Nitrogen dioxide 
(NO2) 

150 g/m3 99th percentile of hourly 
readings taken over a month 

200 g/m3 1 hour, 18 exceedances 

 70 g/m3 Second highest daily read-
ing in a month 

40 g/m3 Calendar year, no ex-
ceedances 

Nitrogen oxides 
(NOX) 

  30 g/m3 Calendar year1 

’ Threshold value designed for protecting vegetation.   
 

8.11.2 Dust 

Dust emissions will be caused by the extraction of ore and waste rock (drilling/explosions), 
by the loading and transport of ore and waste rock, and by the stockpiling of waste rock. The 
crushing of ore at the mineral processing plant will also generate dust. 
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The dust emissions attributable to extraction and the transport and handling of ore will 
amount to between 30 and 60 tonnes per annum, depending on the extraction rate. Similarly, 
the dust emissions resulting from handling and stockpiling waste rock will amount to ap-
proximately 30 tonnes per annum. The tailings storage facility will emit approximately 40–
105 tonnes of dust per annum, depending on the surface area of the impoundment. This will 
bring the total emissions to between 100 and 200 tonnes per annum depending on the produc-
tion rate and the chosen alternatives for the waste disposal sites. Producing exact estimates of 
dust emissions is extremely difficult, which is why the figures mostly represent the order of 
magnitude of the emissions. 

The composition of the dust will be similar to that of the extracted ore and waste rock. Rough 
estimates of the trace element content of the mining site’s dust emissions and the maximum 
volumes of elements distributed with the dust in the case of ALT0+ and ALT2 are shown be-
low in Table 8-15. The dust emissions associated with ALT1 would be in between those as-
sociated with ALT0+ and ALT2. 
Table 8-15: Trace element content of dust emissions of the Kevitsa mine (ALT0+ and ALT2). The 
figures represent estimated maximum emission levels. 

Element Levels in the 
ore 

mg/kg 

Levels in low-
sulphur tailings 

mg/kg 

Levels in waste 
rock 

mg/kg 

Emissions at an 
ore extraction 
rate of 5 Mtpa 

kg/a 

Emissions at an 
ore extraction 
rate of 10 Mtpa 

kg/a 

Cobalt 140 150 70 < 20 < 50 

Chro-
mium 490 350 500 < 50 < 100 

Copper 4,200 450 950 < 200 < 350 

Nickel 3,100 1,300 1,100 < 200 < 350 

Sulphur 16,000 5,800 4,700 < 900 < 1,700 

Zinc 30 30 20 < 5 < 10 

 

The mineral dust generated by the mining site will mostly settle in the immediate vicinity of 
the source. The overall dust fallout resulting from explosions is believed to be small, and the 
majority of the dust is expected to settle within the open pit as the mine gets deeper. 

The only dust emissions assessed in more detail in the course of the EIA procedure were what 
is known as particulate matter, i.e. particles measuring 10 micrometres or less (PM10). De-
pending on topography and weather conditions, PM10 particles may travel considerable dis-
tances from the mining site and – due to their small size – have health implications. Natu-
rally, the mine will also generate coarser particulate matter, but the dispersion of these parti-
cles beyond the mining site will be limited due to physical reasons and their impact therefore 
considerably less significant. This is why the impacts of coarser particulate matter have only 
been assessed from a qualitative perspective. 

Transport  within  the  mining  site  will  also  cause  dust  emissions  from the  roads.  Dust  emis-
sions resulting from the transport of ore and waste rock can be prevented to some degree by 
optimising driving speeds (by imposing a speed limit of 30 km/h) and by wetting the roads 
with water or suitable chemicals if necessary. The main roads around the mineral processing 
plant will be paved to prevent the formation of dust. 

The crushing process will generate considerable volumes of dust, which could spread to the 
environment without preventive measures. The primary crusher will be build underground to 
lower dust emissions. The conveyor system and the interim storage facility will be mostly 
covered or encased in order to prevent dust formation. The primary and secondary crushers 
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will also be equipped with a dry dust collection system. Any solids removed from the outgo-
ing air will be treated and deposited with the tailings. Thanks to the aforementioned meas-
ures, the dust emissions resulting from the crushing process will in fact be relatively low. 

The ore will be ground in water, and no dust emissions will therefore form during the grind-
ing process. The dried sections of the tailings storage facility may emit dust in windy 
weather. The high-sulphur tailings stored in TSF B will be kept moist at all times to prevent 
dust formation. 

8.11.3 Explosion gases 

The explosive materials used at the mining site will mostly break down to form water vapour, 
carbon dioxide, and nitrogen. The explosions will generate between 700 and 1,000 litres of 
gas per  one kilogram of  explosive material  at  NTP (air  pressure = 1 atm and temperature = 
20 °C). The high pressure of the gas in the drilled hole is what will give the explosives a large 
part of their “extraction effect”. A few percent of the resulting gases will be harmful, such as 
carbon monoxide (CO) and nitrogen oxides (NO and NO2). Some of the properties of differ-
ent types of explosives are shown below in Table 8-16. 
Table 8-16: Properties of explosive materials (source: product brochure of Forcit Oy). 

Product Density 

g/cm3 
Energy 

MJ/kg 
Gas volume 

dm3/kg 
H2O 

g/kg 
N2 

g/kg 
CO2 

g/kg 
NOX 

g/kg 
NO2 

g/kg 
CO 

g/kg 

ANFO 0.91 3.96 1,050 485 330 182 0.56 0.01 0.05 

ANIITTI 1.1 4.48 958 412 311 206 1.45 0.06 0.02 

FORDYN 1.5 4.4 960 380 270 305 1.79 0.28 0.003 

KEMIITTI 510 1.2 3.2 857 387 216 237 0.87 0.07 0.005 

KEMIITTI 800 1.2 2.9 1,040 535 258 151 0.27 0.01 0.002 

KEMIX 1.2 3.16 1,058 510 271 171 0.0009 0 1.1 

KEMIX A 1.2 3.98 986 467 263 127 0.0008 0 5.4 

 

The emulsion explosives that will be used at the Kevitsa mine generate lower volumes of 
harmful gases (carbon monoxide and nitrogen oxides) than conventional explosives. Meas-
urements indicate that emulsion explosives used in a cartridge form will generate approxi-
mately 10 cubic decimetres of carbon monoxide per kilogram and no more than approxi-
mately 2 cubic decimetres of nitrogen oxides per kilogram. The volume of NOx in the gases 
generated by emulsion explosives that are pumped into the drilled holes will be approxi-
mately half of the volume associated with emulsion explosives supplied in cartridges. The es-
timated volume of explosives that will be used in open-pit mining if the project goes ahead 
according to ALT0+ is approximately 0.3 kilograms per tonne, or approximately 4,900 tonnes 
per annum on average. Explosion gas emissions associated with the more intensive alterna-
tives would be higher, as more explosives would be used. A breakdown of the estimated ex-
plosion gas emissions associated with the different alternatives is shown in Table 8-17. 

 

 

 

 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

112(372) 

 
Table 8-17: Estimated airborne explosion gas emissions associated with two different emulsion 
explosives. 

Average consumption Airborne emissions Explosive 

tonnes per annum N2 

tpa 
CO2 

tpa 
NO 

tpa 
NO2 

tpa 
CO 

tpa 

KEMIITTI 510 4,900 (ore extraction: 5 Mtpa) 1,100 1,200 4 0.3 0.02 

KEMIITTI 800 4,900 (ore extraction: 5 Mtpa) 1,300 750 1 0.05 0.01 

KEMIITTI 510 7,350 (ore extraction: 7.5 Mtpa) 1,650 1,800 6 0.45 0.03 

KEMIITTI 800 7,350 (ore extraction: 7.5 Mtpa) 1,950 1,125 1.5 0.075 0.015 

KEMIITTI 510 9,800 (ore extraction: 10 Mtpa) 2,200 2,400 8 0.6 0.04 

KEMIITTI 800 9,800 (ore extraction: 10 Mtpa) 2,900 1,500 2 0.1 0.02 

 

The explosions will release gases that will quickly become diluted in the atmosphere and are 
unlikely to cause any inconvenience with the exception of an unpleasant odour that may lin-
ger briefly in the immediate vicinity of the open pit. Being lighter than air, any carbon mon-
oxide generated will collect in the lowest points of the site. Thanks to the efficient ventilation 
of open-pit mines, any gases remaining within the pit evaporate quickly and have not been 
known to pose health or safety risks to mine workers in Finland. 

Even if one of the more intensive alternatives is chosen, the nitrogen oxide emissions result-
ing from explosions will only amount to a few tonnes a year, considerably less than the emis-
sions attributable to the heating plant, transport, and machinery. 

8.11.4 Exhaust gases and flue gases 

Road transport 
The mine’s exhaust gas emissions will be attributable to the machinery used in the ore extrac-
tion process and the vehicles used to transport ore, materials, and people within the mining 
site. Transport to and from the mining site will also generate exhaust gases. Exhaust gas 
emissions can be curbed to a degree by opting for machinery that is sufficiently new and fit 
for the purpose and by optimising transport and logistics. Mining machinery comprises pow-
erful heavy-duty vehicles, and their specific emissions per unit of power are relatively low. 

Airborne emissions resulting from road transport have been calculated using a software ap-
plication developed by VTT Technical Research Centre of Finland (LIISA 2009) and the lat-
est associated data on emissions per unit, for example. Exhaust gas emissions were studied 
over a period of one year. The emissions-per-unit data included in the software were used to 
calculate the exhaust gas emissions associated with the various components of the mine’s 
commercial haulage and commuter traffic per year (ALT0+, ALT1.1/ALT2.1, and 
ALT1.2/ALT2.2) according to the transport volumes discussed in Section 8.7. Exhaust gas 
emissions resulting from expanding the mine or decommissioning were not calculated sepa-
rately. To provide a comparison, an estimate for the 2012 emissions of Sodankylä local au-
thority were also calculated. 

Exhaust gas emissions associated with commuter traffic were calculated assuming that work-
ers would commute from the centre of Sodankylä, which equates to a daily return journey of 
70 kilometres. The calculations were based on the average emissions per unit of cars running 
on petrol and diesel. The distance used in the calculations for commercial haulage was 165 
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kilometres (from the mining site to Rovaniemi), which equates to a daily return journey of 
330 kilometres. The final delivery address of the products is not yet known, which is why 
Rovaniemi was chosen as the destination for the purposes of emissions calculations. Both 
commuter traffic and commercial haulage were assumed to operate 365 days a year, which is 
why the emissions reported for commuter traffic will be slightly overestimated. The majority 
of exhaust gas emissions will in any case be attributable to heavy goods vehicles. 

The heavy goods vehicles used in the calculations were articulated lorries, which were as-
sumed to drive half of the journey with a full load and the other with no load. All of the vehi-
cles were assumed to have engines conforming to the so-called Euro 5 emissions standards 
(2009 and newer). In reality, some of the fleet used during the early stages of the project may 
be older, which will make the emissions per unit higher than estimated. On the other hand, 
the fleet will eventually be updated to conform to the Euro 6 emissions standards, which will 
make the emissions lower than estimated. The engines used for the majority of the life of the 
mine will be Euro 6 compliant or newer. 

A breakdown of the computational emissions generated by the Kevitsa mine and the esti-
mated road transport emissions of Sodankylä local authority in 2012, which is when commer-
cial production is set to begin, are shown below in Table 8-18. The most important cate-
gory of road transport emissions will be nitrogen oxides. 
Table 8-18: Airborne road transport emissions resulting from the Kevitsa mine (commuter traffic 
and commercial haulage) and estimated road transport emissions of Sodankylä local authority 
in 2012. In terms of the emissions generated by the mine, some of the emissions resulting from 
heavy goods vehicles will in fact be reported in Rovaniemi. 

 
Sodankylä 2012 ALT0+ (5 Mtpa) ALT1.1/ALT2.1  

(7.5 Mtpa) 
ALT1.2/ALT2.2 
 (10 Mtpa) 

 tpa tpa tpa tpa 
CO 480 3 4 5 
HC  49.5 0.3 0.4 0.5 
NOX 130.6 7.5 10.2 13.3 
PM10  6.80 0.09 0.12 0.16 
CH4 2.9 0.02 0.02 0.02 
N2O  1.64 0.07 0.09 0.12 
SO2  0.23 0.02 0.02 0.03 
CO2  36,102 2,430 3,303 4,304 

Machinery 

Following the Finnish energy tax reform (Finnish Government Bill No 147/2010), the sulphur 
content of fuel used in machinery will be the same as that of diesel oil, i.e. < 0.001%. With 
the estimated fuel consumption associated with ALT0+, the mine’s annual sulphur emissions 
would therefore amount to no more than 90 kilograms. Even with an ore extraction rate of 10 
million tonnes per annum, sulphur emissions would only amount to 180 kilograms a year. 
These are low figures compared to the sulphur dioxide emissions generated by the heating 
plant. 

As regards other diesel engine emissions, the new machinery that will be employed at a later 
date will also have more environmentally friendly engines in terms of nitrogen oxides and 
particle emissions, for example. Most of the heavy machinery that will be introduced after 
2012 (such as mining machinery) will have engines that comply with the EPA Tier3 and the 
EU Stage III emissions standards. The specific emissions associated with the aforementioned 
standards are as follows: HC 0.19 g/kWh, CO 3.5 g/kWh, NOx 2.0 g/kWh, and particles 0.025 
g/kWh. The machinery that will be introduced after 2014 will have yet more environmentally 
friendly engines complying with EU Stage IV emissions standards, which call for even less 
nitrogen oxide emissions, for example. The engines used in heavy machinery have developed 
considerably over the last ten years, which has lowered the associated emissions significantly. 
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Emissions could be potentially reduced even further by adopting the so-called trolley assist 
system that will be piloted at the Kevitsa site in the future. 

The exhaust gas emissions resulting from machinery have been calculated on the basis of 
simple estimates, taking into account the engine power of each machine and assuming that 
the machines will operate at full power throughout the year. The specific emissions have then 
been multiplied with the combined kWh figure to calculate the total emissions (tonnes per 
annum). The calculations only cover the dumpers, the wheel loader, and the Komatsu 
PC1250 excavator. The larger Komatsu PC5500E excavator will run on electricity and will 
therefore produce no direct exhaust gas emissions. Since the operating hours of these ma-
chines have been grossly overestimated, the exhaust gas emissions of the smaller machines 
can  be  assumed  to  be  covered  by  the  estimate.  The  estimate  is  only  an  approximation  and  
considerably less accurate than the road transport estimate. 

Based on the aforementioned specific emissions and assuming that the project goes ahead ac-
cording to ALT0+, the overall annual emissions generated by the machinery will be approxi-
mately 23 tonnes of HC, 420 tonnes of CO, 240 tonnes of NOx, and 3 tonnes of particles. The 
annual fuel consumption associated with ALT0+ will be approximately 9,000 tonnes. The 
fuel consumption associated with the most intensive alternative would be at most double that, 
i.e. approximately 18,000 tonnes per annum. The associated exhaust gas emissions would 
amount to approximately 46 tonnes of HC, 840 tonnes of CO, 480 tonnes of NOx, and 6 ton-
nes of particles. The exhaust gas emissions generated by machinery will be considerably 
higher than those associated with road transport regardless of which alternative is chosen. 

Heating plant 

The heating plant will generate combustion flue gases, such as nitrogen oxides, sulphur diox-
ide, carbon dioxide, and carbon monoxide. The emissions limits applicable to the mining 
site’s heating plant (as per Finnish Government Decree No 445/2010) and the plant’s esti-
mated annual sulphur dioxide, nitrogen oxide, and particle emissions are shown below in Ta-
ble 8-19. The figures assume that the boiler runs on biofuels 80% of the time and on peat 
20% of the time. The  particle  emissions  of  the  heating  plant  will  be  low  compared  to  
other emissions. The most notable category of emissions will be sulphur dioxide. The 
volume of sulphur dioxide emissions can be controlled to a degree by the choice of fuel. 
Table 8-19: Emission factors as per Finnish Government Decree No 445/2010 and estimated 
maximum annual emissions of the heating plant. 

Boiler Threshold value, mg/m3 Annual emissions, tpa 

 Particulate 
matter 

PM10 

Nitrogen 
oxides 

NOX 

Sulphur dioxide 
SO2 

Particulate 
matter 

PM10 

Nitrogen 
oxides 

NOX 

Sulphur dioxide 
SO2 

Solid fuel boiler 50 400 260 3 25 16 

Oil-fired boiler 1 100 800 850 0.5 3.8 4.1 

Oil-fired boiler 2 100 800 850 0.5 3.8 4.1 

Total annual emissions 4 33 24 

Greenhouse gas emissions 

The greenhouse gas emissions of the mining site will comprise explosion gases, transport ex-
haust gases, and flue gases resulting from energy production. Greenhouse gas emissions are 
usually reported per tonnes of carbon dioxide equivalents, whereby the amount of greenhouse 
gases produced is converted to the functionally equivalent amount or concentration of carbon 
dioxide. 
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The ceiling set on Finland’s greenhouse gas emissions in the Kyoto Protocol on Climate 
Change is 71 Mtpa CO2. Statistics Finland has been designated as the official statistician for 
Finland’s greenhouse gas emissions. On average, Finland’s emissions have been at a level of 
approximately 76.6 million tonnes of carbon dioxide per annum throughout the 2000s. The 
statistics for the whole programming period, since 1990, show slightly lower levels, at ap-
proximately 74 million tonnes per annum. Industrial emissions have amounted to 11.5 million 
tonnes per annum on average in the 2000s and to 12 million tonnes per annum on average 
since 1990. Transport emissions have been at a roughly similar level. 

The carbon dioxide emissions resulting from the Kevitsa mine have been calculated on the 
basis of the annual consumption of fuel oil. The mining site’s total oil consumption will 
amount to approximately 26,000 tonnes per annum. Carbon dioxide emissions can be calcu-
lated using the following formula: Mc = 0.04 × Q × Ma, 

where 

Mc = annual volume of carbon dioxide emissions (tpa) 

Q = specific carbon dioxide emission (fuel oil 74.1 g/MJ, heavy fuel oil 78.8 g/MJ, peat 105.9 
g/MJ), and 

Ma = annual fuel consumption (tpa). 

Depending on the production rate, the mining site will consume between approximately 9,000 
and 18,000 tonnes of fuel oil per annum, approximately 800 tonnes of heavy fuel oil per an-
num, and approximately 2,600 tonnes of peat per annum. Based on the aforementioned spe-
cific emission factors, the mining site’s carbon dioxide emissions will therefore amount to be-
tween approximately 40,200 and 66,900 tonnes per annum, depending on the production rate. 
The explosions will produce a further 1,000–2,000 tonnes of carbon dioxide emissions per 
annum, depending on the chosen extraction rate and the type of explosives used, and road 
transport another 2,400–4,300 tonnes of carbon dioxide emissions per annum, depending on 
the chosen project alternative. The mining site’s total carbon dioxide emissions will therefore 
amount to between approximately 43,600 and 73,200 tonnes per annum. Electricity produc-
tion, for example, will also generate indirect carbon dioxide emissions. 

8.12 Noise and vibration 

The noise pollution to be generated during the construction and production phases of the Ke-
vitsa mine was calculated in connection with applying for the existing environmental permit 
on the basis of an ore extraction rate of 5 million tonnes per annum. The calculations were 
supplemented by an additional report on 18 August 2008, taking into account the then latest 
estimates of the mine’s annual extraction volumes and updated information about the ma-
chinery required for transport. A noise pollution model and a noise barrier plan aimed at re-
ducing noise levels during the construction phase were subsequently produced in the spring 
of 2010 in connection with construction works. 

The zone where noise levels exceed 45 dB(A) will be at its most expansive during the con-
struction phase, when ore is being extracted from the top of the open pit and earthworks will 
be in progress across the mining site. Higher noise levels will mostly be confined within the 
boundaries of the mining site, although the recommended maximum noise level of 45 dB(A) 
may be exceeded at times during the construction phase, especially in the direction of Lake 
Satojärvi to the east of the open pit. Construction on a noise barrier began in 2010, which is 
hoped to limit noise pollution. More precise information on the actual noise levels will be-
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come available once sound pressure measurements, which are scheduled to take place at the 
construction site in 2011, have been completed. 

Although the number of noisy activities will be fewer during the production phase than dur-
ing the construction phase, the noise levels will generally be higher. On the other hand, some 
of the activities will take place within the sound barriers formed by the walls of the open pit, 
which will lower noise pollution in the surrounding areas compared to the early stages of the 
project. The noise pollution generated by the mine during the production phase will be in ex-
cess of 70 dB(A) in some areas of the mining site, but will drop rapidly as the distance from 
the sources of the noise increases. The maximum noise levels that will be recorded within the 
Koitelaiskaira Natura 2000 site on the northwestern shores of Lake Satojärvi will be in the 
region of 45 dB(A). Noise levels in other sections of the Natura 2000 site will remain below 
45 dB(A). The mine will operate 24 hours a day, which means that the equivalent noise level 
will remain relatively constant regardless of the time of day. The explosions will also con-
tribute to noise pollution, albeit that their effect will be impulsive compared to the other 
sources of noise. The momentary noise pollution resulting from explosions balances out in 
equivalent noise calculations. 

Noise pollution can be reduced by building sufficiently large and efficient noise barriers and 
by positioning them optimally relative to the sources of noise (such as the crushing plant). 
The design of the crushing plant associated with the Kevitsa mine will reduce the resulting 
noise pollution considerably. 

If production is scaled up, noise levels will increase, although the fact that the mine itself – 
which will  be the most  significant  source of  noise – will  be deeper  will  compensate for  the 
increase. With regard to the area most susceptible to noise pollution, i.e. Lake Satojärvi, noise 
pollution would therefore actually decrease compared to the early stages of the project. The 
noise levels associated with the different alternatives have been factored into the EIA proce-
dure. 

The effects of extraction on vibration levels and air pressure will be temporary in nature. The 
scale of ground vibration and shock waves will mostly depend on the volume of explosives 
that detonate at the exact same time (momentary explosion). The level of vibration will also 
depend on the structure of the bedrock and soil, topography, ground moisture levels and tem-
perature, the type of explosives used, the angle of drilling and detonation, the use of stem-
ming, and the choice of ignition system. The ground vibration resulting from explosions at 
the Kevitsa mine will be confined to areas where there is no human habitation, and its impact 
on human settlements will therefore be practically nil. The computational vibration levels as-
sociated with momentary explosions where either 160 kilograms or 800 kilograms of explo-
sives  are  used  amount  to  between  0.15  and  0.34  millimetres  per  second  at  a  distance  of  4  
kilometres and to between 0.07 and 0.17 millimetres per second at a distance of 6 kilometres. 
The nearest residential properties are located in the village of Petkula more than 7 kilometres 
from the mining site and on the shores of Lake Saiveljärvi approximately 4.5 kilometres from 
the mine. (Environmental permit No PSY-2007-Y-101) A local hunting association known as 
Eränarttu has a hunting lodge approximately 2 kilometres from the mine, immediately adja-
cent to the border of the mining site. 

Actual vibration levels measured at similar sites, such as the Kittilä mine, amount to between 
1 and < 2 millimetres per second in buildings located between 1 and 1.4 kilometres from the 
mine. Considering the aforementioned distances, the vibration estimates associated with the 
Kevitsa site can be considered reliable. 
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8.13 Waste disposal and recycling 

The majority of the waste generated by the mining site will comprise mining waste, such as 
waste rock and tailings. The mineral processing plant, offices, and maintenance facilities will 
also produce regular industrial waste. The sanitary sewage treatment plant will produce sew-
age sludge. A breakdown of the waste generated by the mining site as per the Decree of the 
Finnish Ministry of the Environment on the Most Common Categories of Waste and Hazard-
ous Waste (No 2001/1129) is shown below in Table 8-20. The acid-forming high-sulphur 
tailings will be classified as hazardous waste. (Environmental permit No PSY-2007-Y-101) 

All mining waste generated over the life of the mine will be categorised according to the Fin-
nish Mining Waste Decree (No 379/2008), and all other waste will be categorised according 
to the Finnish Government Decision on Landfill Sites (No 861/1997). 

All recyclable waste will be sorted and transported to a recycling facility, and other waste 
will be deposited at landfill sites licensed to receive the waste categories in question. (Envi-
ronmental permit No PSY-2007-Y-101) 

According to core samples studied by Geological Survey of Finland, the waste rock that will 
be generated by the Kevitsa mine can be divided into three different categories on the basis of 
its sulphur content: more than 0.8%, between 0.3 and 0.8%, and less than 0.3%. The use of 
rock with a sulphur content of less than 0.3% will only be restricted by locally elevated metal 
concentrations. The rocks with a sulphur content of between 0.3 and 0.8% will mostly be 
non-acid-forming. Their environmental acceptability will be primarily compromised by ele-
vated levels of nickel and copper. These rocks cannot be used in dam structures. According to 
the opinion of Geological Survey of Finland, the rocks can nevertheless be used in earth-
works in areas where any metallic water that may form over time can be collected and 
treated. There are no restrictions on using the rocks to fill depressions. The rocks with a sul-
phur content of more than 0.8% will be acid-forming, and their environmental acceptability 
will be compromised by high concentrations of metals. Some metals will also be bound to 
silicates. Silicate weathering may also release corrosive chloride to leachate. These rocks will 
not be suitable for earthworks, with the exception of bedding in soft soil areas where the rock 
will remain in an oxygen-free environment. (Geological Survey of Finland, 2008) 

Table 8-20: Waste generated by the mining site. (Envi-
ronmental permit No PSY-2007-Y-101) 

Description Category  

Waste rock 01 01 01  

Surface ore and weathered rock 01 01 01 

Topsoil and overburden 01 01 01  

Low-sulphur tailings (A) 01 03 06  

High-sulphur tailings (B) 01 03 04*  

Neutralisation residues 19 08 13 

Household waste  

Sanitary sewage sludge  

*Hazardous waste shown in bold  

According to the existing environmental permit, rocks that will be used immediately in con-
struction or only stored for short periods of time before reuse will not constitute waste pro-
vided that the sulphidic sulphur content of the rocks is below 0.3%, that more than 50% of the 
nickel content of the rocks is bound to silicates on average, and that the other properties of 
the rocks also lend themselves well to reuse (environmental permit No PSY-2007-Y-101). 
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The oxidised surface ore and weathered rock found within the mining site will not be envi-
ronmentally acceptable and cannot be used in earthworks. 

The tailings will not contain carbonates, which is why their buffering capacity will be based 
on silicate weathering. This takes longer than the weathering of iron sulphide. Estimates indi-
cate that the low-sulphur tailings will generate neutral or slightly acidic leachate with low or 
moderate levels of harmful metals. However, the high-sulphur tailings will generate highly 
acidic and metallic leachate, which is why they will be classified as hazardous waste. The 
high-sulphur tailings will be deposited in a waterproof impoundment and kept saturated with 
water at all times. (Environmental permit No PSY-2007-Y-101) 

8.14 Labour force 

If the project goes ahead according to ALT0+, the mine will employ approximately 200 peo-
ple directly, in addition to which the drilling and explosion works will be outsourced, along 
with transport and other necessary services. The total labour force associated with ALT0+ 
will amount to approximately 250 people, including the staff of subcontractors. The indirect 
effects on regional economy and employment will be considerably more substantial still. A 
commonly used estimate is that the indirect effect on employment is between 2 and 3 times 
that of the direct effect (e.g. Mäenpää and Männistö, 1990). The construction phase will em-
ploy up to approximately 500 people. The construction phase will take approximately 2 years. 
The potential scaling up of production would increase demand for labour somewhat, although 
the increase in the number of staff would not be directly proportional to the increase in pro-
duction capacity. 

8.15 Decommissioning 

The primary objectives of the aftercare associated with decommissioning the mine are as fol-
lows (environmental permit No PSY-2007-Y-101; environmental permit application, An-
nex 4): 

1. Ensuring public safety in the areas altered by mining 

 Special attention will be paid to the open pit, the tailings storage facility, and dam 
structures, for example. 

 The ultimate goal is to make as much of the area as possible safe without needing to 
restrict use and access. 

2. Ensuring that contamination remains at acceptable levels without the need for active con-
trol measures and continuing to minimise environmental impacts at a reasonable cost 

 The volumes of potentially contaminated surface runoff and leachate will be mini-
mised by means of capping and planting, for example. 

 Surface runoff and leachate will be controlled by means of water collection systems. 
 Contaminated water will be treated in natural wetlands and ponds that do not require 

active maintenance or monitoring. 

3. Achieving physical and chemical stability within the mining site after decommissioning 

 The tailings storage facility will be made chemically stable by capping to prevent acid 
formation and the movement of metals. 

 Soil contamination will be studied and remediation action taken if necessary. 
 The long-term geotechnical stability of the ramps associated with the open pit, the 

tailings storage facility, and other disposal sites will be ensured by landscaping and 
by regulating water levels. 
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4. Returning the decommissioned mining site to a natural condition or preparing it for sub-
sequent land use 

 The soil and groundwater in the area will be restored to enable the regeneration of 
natural vegetation. 

 New habitats (wetland areas, lakes) will be created. 
 The site’s suitability for other use will be assessed and restrictions imposed if neces-

sary. 
 The potential future use of the area will be discussed with local communities. 

5. Helping to combat the negative socioeconomic effects of decommissioning 

 Cooperation with local communities will continue in order to find new forms of land 
use. 

6. Reaching the passive aftercare stage relatively soon after decommissioning 

The rehabilitation phase will consist of two stages: active aftercare and passive aftercare. Ac-
tive aftercare will comprise dismantling structures, restoring soil, capping storage impound-
ments and disposal sites, altering the wastewater treatment system, and planting vegetation. 
Passive aftercare will involve monitoring the success of the active aftercare measures. Further 
active aftercare measures may be necessary at this stage, if weaknesses are discovered. The 
potential environmental impacts of the decommissioned mine will also still be monitored af-
ter the passive aftercare stage. 

After decommissioning, the Kevitsa mining site will probably be used for forestry and rein-
deer husbandry. The industrial infrastructure associated with the mine may develop into a 
cluster of similar industrial activity. If no such subsequent use can be foreseen for the indus-
trial infrastructure, the buildings and structures will be dismantled. 

Once mining is completed, any unnecessary structures, chemicals, explosive materials, elec-
trical equipment, machinery, and waste found within the open pit will be removed. Any 
structures deemed necessary for safety reasons will be left in place. The edges of the open pit 
will be landscaped and reshaped to resemble natural shorelines wherever possible. The ramps 
leading into the open pit will be blocked with boulders, and the pit will be fenced. Once all 
unnecessary  structures  have  been  removed,  the  pit  will  be  allowed  to  fill  with  water.  The  
process will be speeded up by conducting water from elsewhere into the open pit. Neverthe-
less, the filling process is likely to take years. The open pit will eventually turn into an artifi-
cial lake. 

The principles for decommissioning TSF A (low-sulphur tailings) will be as follows: A de-
commissioning plan will be produced and presented to the environmental authorities. The 
plan will detail the intended shape of the area and the capping design. The plan will also dis-
cuss the aftercare and monitoring of leachate and groundwater. The contouring and planting 
of the area will be described in a landscaping plan. Any water removed from the tailings will 
be treated until it complies with the terms and conditions of the environmental permit, after 
which it will be deposited at the wetland treatment site or in the open pit. Due to the technical 
design of the tailings storage facility, its surface will slope inwards, which must be taken into 
account in capping. Before capping, TSF A will be landscaped to comply with the terms and 
conditions of the environmental permit according to the following provisional principles: 

 A new smaller embankment will be built on the inside of TSF A, around the decant tower, 
and the space thus created will be filled with the tailings produced towards the end of the pro-
ject. 
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 Once the pumping of tailings has been completed, the sediment pond will be emptied using 
the decant tower and the tailings allowed to dry with the help of the toe drains. 

 The surface of the tailings between the embankments on the sides of the tailings storage fa-
cility and the new embankment around the decant tower will be reshaped until it slopes out-
wards. The highest dam raises on the side embankments can be flattened altogether so as to 
stop them from preventing overland flow. The northern dam will be lowered and reshaped to 
help with water management during the rehabilitation phase. 

 The central  areas of  the impoundment  will  be filled with waste  rock to make the surface 
slope outwards. 

The impoundment will be capped with a layer of finely-grained till measuring 0.3 metres 
(permeability  10-8 m/s) and compacted using heavy machinery. The top layer of the cap will 
be mixed with peat or humus to promote natural vegetation. If production is scaled up and a 
new tailings storage facility built for low-sulphur tailings, the second impoundment will be 
capped and landscaped in a similar manner. 

The final deposition in TSF B (high-sulphur tailings) will comprise the dewatered tailings 
of TSF A, for example, in order to not compromise the geomembrane. The surface will be re-
shaped to slope towards the edges (similarly to TSF A) using waste rock or other excess ma-
terial. Before capping, the impoundment can be used to deposit contaminated soil or other 
waste, if necessary. The ramps associated with the dams will be reshaped by moving earth or 
with the help of waste rock until the slopes comply with the terms and conditions of the envi-
ronmental permit. An artificial waterproof liner will be constructed on top of the reshaped 
impoundment to prevent the formation of leachate. The liner will be designed largely simi-
larly to the base of the impoundment, and it will include a layer of geomembrane. A protec-
tive cap of at least 0.5 metres of a suitable growth medium will be built on top of the water-
proof layer. 

If production is scaled up and a new tailings storage facility built for high-sulphur tailings, 
the second impoundment will be capped and landscaped in a similar manner. 

From the perspective of decommissioning and rehabilitation, two of the options examined in 
the course of the EIA procedure – TSF4 and TSF5 – would enable using what is known as a 
water cover. When this method of capping is used, the objective is not to remove water but to 
deliberately keep the tailings storage facility either partially or fully under water by means of 
dams. This is the most environmentally friendly solution especially with regard to sulphidic 
tailings, as it represents the most efficient way of preventing the oxidation of sulphide miner-
als and therefore the formation of acidic and metallic leachate and negative implications on 
groundwater and surface waters. The viability of using a water cover is often restricted by the 
topography of the disposal site and the surrounding areas, for example, but the aforemen-
tioned options allow the possibility of the method at least to be explored if the properties of 
the tailings so require. Other benefits of a water cover compared to traditional capping and af-
tercare methods include the creation of new habitats for waders and other birds in nearby ar-
eas. This would have a considerable positive impact in the long-term especially as regards 
TSF5, as the building of a tailings storage facility there would initially destroy a lake of re-
gional significance in terms of bird life. 

The waste rock dump will be contoured during the production phase, and no reshaping will 
be necessary after the mine has been decommissioned. Wedges will be introduced to the sur-
face of the waste rock dump to provide a stable foundation for the cap. Once the wedges are 
in place, the surface of the waste rock dump will be capped with a layer of finely-grained till 
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measuring 0.35 metres (permeability  10-8 m/s) and compacted using heavy machinery. The 
top layer of the cap will be mixed with peat or humus to promote natural vegetation. 

Any smaller storage areas will be emptied over the course of the project or during the reha-
bilitation phase. Any topsoil, overburden, and peat extracted in the course of the project 
will be used to landscape the mining site during the rehabilitation stage, and no special after-
care measures will be required in the areas where these materials were stored. 

The equipment and buildings associated with the mineral processing plant will probably 
still have enough years left in their useful lives at the end of the life of the mine to allow min-
eral processing or other industrial activity to continue in the area. The primary objective will 
be to find further industrial or other use for the plant, but if this is not possible, the buildings 
and any permanent structures will be dismantled once the mine has been decommissioned. 
Attempts will be made to resell any dismantled equipment to be used in subsequent mineral 
processing projects, but if this cannot be achieved, the materials will be recycled. Some of the 
roads can be left in place to serve local transport and forestry. The new access road will con-
tinue to provide access to the industrial infrastructure, should it remain in use, in addition to 
which it will benefit reindeer husbandry, forestry, and the recreational use of the area. The 
power line can be left in place if necessary. Alternatively, the power line can be dismantled. 
The roads within the mining site will be dug up unless they will be needed for the subsequent 
use of the area or for monitoring purposes during the rehabilitation phase. Any uncontami-
nated materials extracted from the road structures can be used to landscape other areas within 
the site. 

The pumps used for water supply and drainage will be switched off during the rehabilitation 
phase, which will significantly reduce the volume of leachate and runoff forming within the 
site. Runoff will nevertheless be formed by rainfall and thawing, from the drainage of built 
areas, and as the water level inside the tailings storage facility drops. As much of this water as 
possible will be deposited in the open pit, and no water will need to be led out of the site for 
years after decommissioning. Natural vegetation will form in the rehabilitated areas, the wa-
ter level inside TSF A will drop to its final level, and the physical and chemical state of the 
site will stabilise. 

The open pit will be between approximately 400 and 500 metres deep, and the water in the pit 
will stratify according to the concentrations and temperatures found in the water. No signifi-
cant water circulation is expected to occur at the bottom of pit. Any suspended solids found in 
the water deposited in the open pit will sediment at the base of the pit, and the strongest con-
centrations of soluble matter will likewise settle at the bottom. Ultimately, the quality of the 
water closest to the surface will be similar to that of a natural oligotrophic lake, and the water 
can be discharged to the headwaters of Mataraoja Brook after wetland treatment. Any water 
accumulating in areas from where diversion to the open pit would require pumping will be 
treated in local sediment basins and the wetland treatment site during the rehabilitation phase. 

The quality of the soil in the area where the mineral processing plant will be built will be in-
vestigated towards the end of the project at the latest. Any contaminated soil will be restored 
in connection with dismantling the buildings. A detailed plan of the decommissioning and re-
habilitation phases as well as landscaping works will be produced before mining begins ac-
cording to the environmental permit. The decommissioning plan will be revised and updated 
at regular intervals as the project progresses. The requirements of decommissioning and land-
scaping will also be taken into account during the production phase in order to allow the 
waste rock dump and the tailings storage facility, for example, to be appropriately rehabili-
tated and landscaped at the end of the project. The waste disposal sites will be decommis-
sioned as and when they reach their final dump heights and shapes. 
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9 CURRENT STATE OF THE SITE 

9.1 Climate and air quality 

The mining site has a continental climate. According to observational data compiled by the 
Finnish Meteorological Institute at Sodankylä Arctic Research Centre, which is the weather 
station nearest to the site, the average annual temperature of the site was -0.8 °C and the aver-
age annual rainfall 507 millimetres between 1971 and 2000. The weather station is located 
approximately 50 kilometres south of the Kevitsa mining site. A breakdown of monthly rain-
fall, temperatures, and the thickness of the snow cover between 1971 and 2000 is shown be-
low in Table 9-1 (Drebs et al., 2002). 
Table 9-1: Temperatures, rainfall, and snow cover measured at Sodankylä weather station be-
tween 1971 and 2000 (Drebs et al., 2002). 

Month Temperature 
(ºC) 

Rainfall 
(mm) 

Snow cover 
(cm, on the 
15th day of the 
month) 

I -14.1 35 54 
II -12.7 29 70 
III -7.5 29 76 
IV -2.0 28 71 
V 4.9 35 154 
VI 11.6 57  
VII 14.3 63  
VIII 11.2 61  
IX 5.8 47  
X -0.6 50  
XI -7.7 40 2 
XII -12.4 35 16 
Yearly average -0.8 507 34 

The area is dominated by southerly winds. The distribution of wind speeds and directions re-
corded at Sodankylä weather station between 1971 and 2000 is shown below in Image 9-1. 
The area is completely calm approximately 5% of the time. 
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Image 9-1: Wind speed and direction distribution in Sodankylä between 1971 and 2000. 
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The Kevitsa mining site is located in a remote area, and there are no notable sources of air-
borne emissions or heavily trafficked roads that could produce dust or exhaust gas emissions 
in the area. There are no energy production facilities or industrial installations nearby. The 
quality of air is mostly affected by transboundary transport of air pollutants. The air quality is 
generally rated good in Sodankylä. 

The background concentrations of airborne impurities are monitored by Sodankylä Arctic Re-
search Centre according to Finland’s National Air Pollution Control Programme. The obser-
vatory also participates in the Background Air Pollution Monitoring Network of the World 
Meteorological Organisation (WMO). The airborne emissions of all of the measured com-
pounds are low in Sodankylä compared to the nationwide air pollution statistics of the Fin-
nish Environment Institute (HERTTA database). 

Fungi and mosses found within the Kevitsa site were analysed for element concentrations in 
2010. Element concentrations found in mosses are usually representative of airborne emis-
sions, as mosses do not have roots and instead take their nutrients from the air. The element 
concentrations measured from mosses were low, mostly below the detection limit or only just 
over. The levels are typical of clean natural background conditions. (Lapland Water Research 
Ltd, 2010b) These analyses will be discussed in more detail in Section 9.6.4. 

9.2 Surface waters and water quality 

9.2.1 Drainage basins 

The lakes and rivers found in the immediate vicinity of the Kevitsa mine are located within 
the drainage basin of River Kemijoki (65) and mainly that of River Kitinen (65.8). The min-
ing site and its surroundings are also divided into several subsidiary drainage basins. The lo-
cations, drainage basins, and outlets of the lakes and rivers that are the most significant in 
terms of the project are shown in Image 9-2. The majority of the mining site is located within 
the drainage basin of Mataraoja Brook (65.829) which feeds the middle section of River Kiti-
nen, but some of the southern areas also fall within the drainage basin of River Kelujoki and 
Lake Iso Moskujärvi and Lake Pikku Moskujärvi (65.893). Water originating from the drain-
age basins of Mataraoja Brook, River Ala-Liesijoki (65.828), Madetkoski (65.822), and Ker-
silö (65.821) to the north and west of the mining site drains into the middle section of River 
Kitinen. Allemaoja Brook (65.926) to the east of the mining site drains into the middle sec-
tion of River Luirojoki. 

The majority of the water bodies in the area are streams. The lakes are small with a surface 
area of between 100 and 200 hectares, with the exception of the impounded reservoir of Va-
jukoski Hydropower Station (Lake Vajunen), which has a surface area of approximately 
1,430 hectares. There are no natural springs within the mining site. The nearest spring is lo-
cated to the north of the site, approximately 3 kilometres north from the mining site boundary 
(Lapland Water Research Ltd, 2006). A few springs are also known to the east of the mining 
site near Lake Satojärvi. 

Lake Satojärvi is located approximately 1 kilometre to the southeast of the edge of the Ke-
vitsa open-pit mine. The drainage basin of the lake measures 9.5 square kilometres and com-
prises drained and undrained wetland and woodland. The lake has a surface area of 94 hec-
tares and it is shallow, only between 1 and 2 metres deep. The lake drains into Sato-oja 
Brook to the south. Sato-oja Brook runs southwards, where it meets River Viivajoki. Its 
drainage basin measures 4.7 square kilometres, comprising mostly undrained wetland. The 
brook is approximately 2.4 kilometres long and between 1 and 2 metres wide. 
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Lake Saiveljärvi is located approximately 3.5 kilometres to the southwest of the Kevitsa 
mine. Its drainage basin measures 11.3 square kilometres and comprises drained and 
undrained wetland and woodland. The lake has a surface area of approximately 221 hectares, 
and it is up to 2 metres deep. The lake drains into River Viivajoki to the east. River Viivajoki 
has a drainage basin of approximately 36 square kilometres, also comprising drained and 
undrained wetland and woodland. The river is approximately 14.5 kilometres long and mostly 
between 7 and 20 metres wide. The river turns into River Ympärysjoki to the south of Lake 
Iso Moskujärvi, into River Alajoki after Lake Pikku Moskujärvi, and ultimately into River 
Hiivanahaara. The drainage basin to the south of Lake Iso Moskujärvi and Lake Pikku 
Moskujärvi measures 103.9 square kilometres, where lakes account for 6.4% of the drainage 
basin. Beyond Lake Iso Moskujärvi and Lake Pikku Moskujärvi, the water runs to the south, 
ending up in River Ylijoki and ultimately in River Kelujoki, which drains into River Kitinen 
just before Sodankylä. 

Allemaoja Brook has its source within Allema-aapa Bog approximately 5 kilometres to the 
east of the Kevitsa site. The brook has a drainage basin of approximately 59.6 square kilome-
tres, comprising mostly undrained string bogs. The brook is approximately 10 kilometres 
long and between 1 and 3 metres wide. Allemaoja Brook runs towards the southeast to the 
east of Satovaara Hill and merges with River Luirojoki. 

Image 9-2: Lakes and rivers near the Kevitsa mining site. The map also shows the locations 
where samples for surface water analyses have been taken. 
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River Ala-Liesijoki has its headwaters in Maaseljänhaara and Tunturihaara approximately 
11 kilometres to the north of the Kevitsa site, in Koitelaiskaira Wilderness. Its drainage basin 
measures approximately 221 square kilometres and comprises mostly undrained and partially 
drained string bogs. The river is approximately 29 kilometres long and between 10 and 70 
metres wide. It runs to the north of the Kevitsa site and drains into Lake Vajunen on the res-
ervoir’s eastern shores, approximately 8 kilometres upstream from Vajukoski Hydropower 
Station. Several smaller streams also drain into River Ala-Liesijoki. 

The nearest stream to the mining site, Mataraoja Brook, has its source in the wetland area to 
the west of Kevitsanvaara Hill, approximately 2 kilometres to the northwest of the site. The 
brook’s drainage basin measures 54 square kilometres and comprises mostly drained wetland. 
One of the headwaters of Mataraoja Brook originates from the northern parts of Kevitsanaapa 
Bog, and this section of the stream has largely retained its natural condition. The brook is 12 
kilometres long and between 1 and 12 metres wide. The brook runs in a northeast-
southwesterly direction and drains into River Kitinen approximately 10 kilometres down-
stream from Vajukoski Hydropower Station. 

River Kitinen gets most of its water from Porttipahta Reservoir, an artificial lake that also 
discharges the majority of the water of Lokka Reservoir. The length of the river from Portti-
pahta to Vajukoski is approximately 33 kilometres. River Pomojoki, River Ylä-Liesijoki, 
River Ylä-Postojoki, and River Ala-Liesijoki all drain into River Kitinen upstream from Va-
jukoski Hydropower Station. River Ala-Postojoki drains into River Kitinen from the west ap-
proximately 5 kilometres downstream from Vajukoski Hydropower Station. River Kitinen is 
regulated by Kemijoki Ltd. River Kitinen has several hydropower stations: Porttipahta and 
Kurittukoski upstream from Vajukoski Hydropower Station and Matarakoski, Kelukoski, 
Kurkiaska, and Kokkosniva downstream from Vajukoski Hydropower Station. Lake Va-
junen, the impounded reservoir of Vajukoski Hydropower Station, is located within the 
drainage basin of Madetkoski (65.822). Wastewater from the mining site will be discharged 
to the lower end of Lake Vajunen. Lake Vajunen is approximately 12 kilometres long and up 
to 2 kilometres wide. The water level of the reservoir is kept at between N43 (standard) 
+203.60 and +204.00 metres. Vajukoski Hydropower Station has a head of 16 metres and a 
power output of 21 MW. Matarakoski Hydropower Station has a head of seven metres and a 
power output of 11 MW. The water level of the upper reservoir is kept at between N43 
+187.20 and +188.00 metres (between 1 November and 20 April). 

9.2.2 Flow rates 

Data about the discharge rates of Vajukoski Dam between 1990 and 2009 are based on the 
HERTTA database of the Finnish Environment Institute. The regulation of Lokka Reservoir 
and Porttipahta Reservoir has a significant impact on the flow rate of River Kitinen, as the 
volume of water discharged in the winter months make wintertime flow rates considerably 
higher than the river’s natural flow. On average, the lowest flow rates are recorded before the 
flooding season in the spring and in the summer (Image 9-3). Thanks to regulation, the flood 
discharges are not particularly high, with the exception of unusually heavy summer and au-
tumn flooding, for example. 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

126(372) 

0

50

100

150

200

250

300

350

400

450

1.
1.

1.
2.

1.
3.

1.
4.

1.
5.

1.
6.

1.
7.

1.
8.

1.
9.

1.
10

.

1.
11

.

1.
12

.

keskiarvo
minimi
maksimi

m3/s

 
Image 9-3: Daily averages (keskiarvo) and minimum (minimi) and maximum (maksimi) flow rates 
of River Kitinen between 1990 and 2009. (No data exists for flow rates between 1997 and 2001).  

The average flow rate at Vajukoski Dam between 1990 and 2009 was 64.8 cubic metres per 
second. No flow rate data were compiled from Vajukoski Dam between 1997 and 2001, and 
instead the figures are based on the flow rate at Matarakoski Dam, correlated according to the 
size of the drainage basin. The flow rate measuring point for Matarakoski Dam is located 
within the drainage basin of Kersilö (65.821). When the hydropower station is not in opera-
tion, the lowest daily flow rate is 0 cubic metres per second regardless of the season. The av-
erage low flow between 1990 and 2009 was approximately 1.6 cubic metres per second. The 
highest flow rates are usually recorded during the spring and autumn flooding seasons, but 
some of the peaks also relate to winter discharges. The average high flow (MHQ) between 
1990 and 2009 was approximately 226 cubic metres per second. A breakdown of the natural 
averages and minimum and maximum flow rates of the lakes and rivers in the area, calculated 
according to tertiary drainage basins and a hydrological modelling system developed by the 
Finnish Environment Institute, is shown below in Table 9-2. The flow rate calculated for 
Mataraoja Brook is probably underestimated, as the average flow rate is only 5.1 l/s sq km. 
There is also uncertainty about the minimum and maximum values derived from the system. 
The  areas  of  the  drainage  basins  are  based  on  a  list  of  Finnish  lakes  and  rivers  (Ekholm,  
1993) and on earlier surveys (Lapland Water Research Ltd, 2006 and 2010d). 
Table 9-2: Areas of the drainage basins and average flow rates (MQ), average low flow rates 
(MNQ), and average high flow rates (MHQ) of River Kitinen between Vajukoski Dam and Matara-
koski Dam. 

Drainage basin Area, sq km MQ, m3/s MNQ, m3/s MHQ, m3/s 
River Kitinen, Vajukoski Dam 5,781  65 1.6 226 

Lake Satojärvi, outlet 9.6  0.13 0.01 1.30 

Sato-oja Brook, before confluence with River Viivajoki 14.3  0.19 0.02 1.94 

Lake Saiveljärvi, outlet 11.3 0.15 0.01 1.53 

River Viivajoki, before merging with River Ympärysjoki 66.5  0.88 0.07 9.00 

Allemaoja Brook, before confluence with River Luirojoki 59.6  0.69 0.02 18.56 

River Ala-Liesijoki 221  2.56 0.51 20.74 

Mataraoja Brook 54.7  0.28 0.10 5.33 

River Kitinen, Matarakoski Dam 6,290 72 1.3 255 
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9.2.3 Surface water quality 

The nearest industrial facility that affects water quality within the drainage basin of River 
Kitinen is a peat production area belonging to a company called Turveruukki Oy in Paarnitsa-
aapa Bog, from where wastewater drains into River Kelujoki and ultimately into River Kiti-
nen. There is also a mine belonging to a company called Scanmining Oy in Pahtavaara, which 
discharges its wastewater to Koserusoja Brook, which confluences with River Ala-Postojoki 
and ultimately with River Kitinen. Other sources of potential pollution include the area’s few 
permanent residential properties, small-scale agriculture, forestry, holiday homes, and recrea-
tional activities. (Lapland Water Research Ltd, 2006) 

Water quality will be discussed mostly on the basis of general surveys conducted by Lapland 
Water Research Ltd between 1997 and 1998, between 2004 and 2005, and between 2008 and 
2010, as well as analyses carried out in connection with experimental mineral extraction, be-
fore the beginning of construction works (Lapland Water Research Ltd, 2010a), and during 
the construction phase (WSP Environmental Oy, 2010). Construction on the mine began in 
May 2010. This was preceded by the construction of bridges and the access road (Lapland 
Water Research Ltd, 2010d). Samples were also taken for the purposes of the EIA procedure 
and to gain more information about the condition of the lakes and rivers to the south of the 
mining site. Data compiled by Lapland Regional Environment Centre (now Lapland Centre 
for Economic Development, Transport and the Environment) between 1997 and 2006 for the 
HERTTA database of Finnish Environment Institute were also used. 

Water quality in River Kitinen was analysed on the basis of samples taken from six different 
locations. Water quality in Mataraoja Brook and its tributaries was analysed on the basis of 
samples taken from 13 different locations. Water quality in Lake Satojärvi, Lake Saiveljärvi, 
the drainage basins of the lakes, as well as Sato-oja Brook and River Viivajoki, into which 
the lakes drain, was analysed on the basis of samples taken from seven different locations. 
Samples were also taken from one location in River Ala-Liesijoki to the north of the mining 
site and from one location in Allemaoja Brook, which runs towards River Luirojoki to the 
east of the mining site. Mine drainage water and the sediment basin were also sampled. The 
locations where samples were taken are shown in Image 9-4. 

The number of samples taken from different locations varies greatly. The most samples in the 
last few years, between 2008 and 2010, have been taken from Mataraoja Brook where earth-
works on the mining site have occasionally affected water quality. Kemijoki Ltd is legally 
compelled to monitor water quality in Lokka Reservoir and Porttipahta Reservoir, which is 
why water quality data have also been compiled from Vajukoski Dam in River Kitinen for 
several years. Some water quality data have also accumulated relating to Lake Vajunen, the 
village of Petkula, areas upstream and downstream from Mataraoja Brook, and Matarakoski 
Dam over the last few years. 

A breakdown of the analyses carried out on the samples is shown in Table 9-3. A summary of 
water quality data compiled from the mining site and its surroundings between 1997 and 
2010 is included in Annex 2. Long-term averages and extrema of water quality indicators 
measured at Vajukoski Dam in River Kitinen, which is where the impacts of the mining site 
will be the highest, are shown in Table 9-4. Water quality data compiled in recent years from 
the section of River Kitinen affected by the Kevitsa mine are also shown in diagrams 9-5. The 
element content of Mataraoja Brook was measured from water moss samples taken in 2008 
and 2009 (Lapland Water Research Ltd, 2010a and 2010b). Element concentrations found in 
aquatic mosses are indicative of water quality, as mosses do not have roots and instead take 
their nutrients from the surrounding water. 
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Table 9-3: Water quality indicators analysed from samples. 

General quality indicators Nutrients, trophic status Elements 

alkalinity  total P  As Hg 
CODMn total N  Cd Mn 
oxygen level NH4-N  Co  Ni 
oxygen saturation NO2,3-N Cr Pb 
suspended solids  PO4-P  Cu  Sb 
chloride chlorophyll a Fe Zn 
temperature    

pH    

turbidity    

sulphate    

electrical conductivity    

 

Based on the water quality data compiled by Finland’s environmental administration between 
2000 and 2003, water quality in the lakes and rivers is mostly classified as good. In a water 
quality survey focusing on late summer, water quality in Lake Saiveljärvi and River Viivajoki 
was rated as moderate (Lapland Water Research Ltd, 2006). According to the new ecological 
and chemical classification system, which is mostly based on data compiled by Finland’s en-
vironmental administration between 2000 and 2007, River Kitinen is classified as a heavily 
modified water body. Its physicochemical water quality and overall ecological and chemical 
status are considered good relative to the highest ecological and chemical status possible. No 
ecological and chemical classifications exist for most of the smaller streams in the area, due 
to limited data. The status of River Kelujoki is rated as good and that of River Ala-Liesijoki 
as high based on expert opinions (HERTTA database). 

Water in wetland areas is typically slightly acidic, and the average pH in lakes and rivers in 
the Kevitsa  area is  just  under  7.  The lowest  pH values (between 4.9 and 5.2)  have been re-
corded in one of the headwaters of Mataraoja Brook, a natural stream that runs down the 
slopes of Kevitsanvaara Hill within the mining site (P5). Low pH values, below 6, have also 
been recorded at times in the southern headwater of Mataraoja Brook (P3), which also runs 
within the mining site. The pH of River Kitinen generally stays above 6 even in the spring 
when pH values are at their lowest. The lowest pH recorded in River Kitinen was 5.7 in July 
2000. 
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Image 9-4: Locations of water quality sampling points. 

The lakes and rivers in the area are mostly well-buffered against acidification (alkalinity). 
Slightly reduced alkalinity levels (< 0.1 mmol/l) have been recorded in the natural stream that 
generally also has the lowest pH (P5). At times, lower alkalinity levels have also been regis-
tered in the other natural streams within the mining site (P2 and P3), in River Viivajoki, and 
at Vajukoski Dam in River Kitinen. The electrical conductivity of the lakes and rivers is 
mostly consistent with conductivity levels found in unaltered water. Slightly elevated electro-
lyte values have been observed in the mine drainage water (in 2004, 2009, and 2010), in natu-
ral streams found within the mining site, and in Mataraoja Brook (in 2009 and 2010). Ele-
vated conductivity levels in Mataraoja Brook are probably related to the drainage water pro-
duced in connection with experimental mineral extraction (Lapland Water Research Ltd, 
2010d). The electrical conductivity of River Kitinen is consistently low at between 2 and 6 
mS/m. 

Oxygen levels are generally good or moderate, although poor oxygen saturation levels have 
been recorded in the small natural streams found within the mining site as well as in Mata-
raoja Brook, presumably due to low water levels. Poor oxygen levels have also been recorded 
in Lake Saiveljärvi and Lake Satojärvi at times, especially in early spring. Both lakes are 
shallow and eutrophic, which makes oxygen levels too low to last through the winter. Some-
what reduced oxygen levels were also recorded near the bottom of Lake Vajunen in March 
and April 2010 (oxygen saturation 60–70%). 
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Table 9-4: Averages and extrema of water quality indicators measured at Vajukoski Dam in River Kitinen be-
tween 1997 and 2006 and in 2009–2010. Concentrations below the detection limit were halved when calculating 
the averages. 
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Average: 

77 3.3 1.2 0.21 6.7 64 8.3 352 70 11 14 3 628 46 < 3 < 3 < 3 

Minimum: 

50 1.9 0.4 0.09 5.7 35 5.8 200 < 3 1 6 < 1 97 17 < 3 < 3 < 3 

Maximum: 

103 5.6 7.0 0.47 7.4 200 19 500 210 37 34 9 1,788 270 < 3 5.7 6 

Number of observations (n): 

128 114 42 106 126 115 111 81 121 118 129 98 126 52 15 19 17 
 

The colour and chemical oxygen demand values (CODMn) indicate that the water is humic in 
all of the locations where samples were taken. The average CODMn value recorded in River 
Kitinen is 8 milligrams of oxygen per litre, while other streams in the area measure between 9 
and 27 mg O2/l. The highest values have been recorded in the natural streams that form the 
headwaters of Mataraoja Brook within the mining site as well as in Sato-oja Brook upstream 
from Lake Satojärvi, in Lake Satojärvi itself, in Lake Saiveljärvi, and in River Viivajoki. The 
relatively high humus content of the water is typical of water systems where the drainage ba-
sin is largely wetland, as is the case with the Kevitsa area. The levels of suspended solids are 
generally relatively low, between 1 and 6 milligrams per litre on average. Elevated levels of 
suspended solids have been recorded at times in the small streams within the mining site as 
well as in Lake Satojärvi and Lake Saiveljärvi. The elevated levels are largely attributable to 
the construction of the access road, turbidity resulting from sampling, and algae blooms in the 
lakes. 

The levels of nutrients found in River Kitinen and its tributaries within the mining site are 
relatively low, and the trophic status of lakes and rivers in the area varies between oligotro-
phic and slightly eutrophic. Lake Saiveljärvi and Lake Satojärvi are considerably more eutro-
phic than other waters in the area, which is probably due to internal eutrophication resulting 
from the poor oxygen levels found in the lakes and the high degree of artificial drainage 
within the drainage basin, for example. 

The levels of total nitrogen found in lakes and rivers in the area are relatively low and mostly 
between 300 and 400 micrograms per litre. Elevated levels have mostly been recorded during 
heavy flooding in 2005 and 2009. Nitrogen levels recorded in natural streams as well as in 
Lake Satojärvi, Lake Saiveljärvi, and the rivers into which they drain have nevertheless been 
more regularly elevated than in other parts of the area. The elevated levels recorded within 
the mining site over the last few years are likely to be partially attributable to the ongoing 
construction works. The levels of ammonium nitrogen recorded in Lake Satojärvi, Sato-oja 
Brook, and Lake Saiveljärvi are also higher on average than those recorded elsewhere. The 
levels of nitrate/nitrite nitrogen are mostly low in the summertime, and elevated levels have 
been mainly recorded in the winter and during heavy flooding in the spring. In River Kitinen, 
a significant proportion of nitrogen often occurs in the form of inorganic nitrate/nitrite nitro-
gen even in the summer. 
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Image 9-5: Water quality fluctuations in River Kitinen between 2008 and 2010. Concentrations 
below the detection limit were calculated as half the detection limit. As regards the last two dia-
grams, the dashed line indicates inorganic nutrients. 
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Phosphorus levels are also relatively low throughout the area, between 10 and 20 micrograms 
per litre. Similarly to nitrogen, Lake Saiveljärvi and Lake Satojärvi have slightly higher levels 
of phosphorus than the rest of the drainage basin. Elevated levels of phosphorus have also 
been observed in Sato-oja Brook downstream from Lake Satojärvi as well as in River Viiva-
joki. Slightly elevated levels of phosphorus have been registered from time to time in the 
natural streams within the mining site (P2, P3, P4, and P5) during the spring flooding season 
and also in the summers of 2009 and 2010. The elevated levels recorded in the summertime 
are partially attributable to turbidity resulting from sampling and the construction of the ac-
cess road (Lapland Water Research Ltd, 2010d). Elevated levels of inorganic phosphate 
phosphorus have been registered in connection with elevated levels of total phosphorus in the 
aforementioned places and at the aforementioned times. Otherwise the levels of phosphate are 
relatively low in lakes and rivers in the area. 

Relatively few analyses on chlorophyll a had been carried out in the Kevitsa area before 
2010. The levels recorded in River Ala-Liesijoki, Allemaoja Brook, and Mataraoja Brook are 
very low. Levels in Lake Saiveljärvi and in Sato-oja Brook are slightly higher than elsewhere, 
amounting to a eutrophic status. Levels registered in River Kitinen and River Viivajoki are 
also slightly higher than in the rest of the area, indicating slight eutrophication. 

The main contributor to primary production in the lakes and rivers found in the Kevitsa area 
is usually phosphorus. Elevated levels of phosphorus result in eutrophication faster than ele-
vated levels of nitrogen. The main culprit responsible for eutrophication in River Kitinen var-
ies in terms of the ratio of inorganic nutrients, but phosphorus is still the most common. Since 
most of the water bodies found in the area are streams, physical factors also need to be taken 
into account when assessing elements that limit eutrophication. Light and temperature, for 
example, may play a role in limiting eutrophication in streams. 

The levels of iron and manganese found in lakes and rivers in the area vary considerably both 
regionally and according to seasons due to the influence of flow rates and oxygen levels, for 
example. Iron levels are generally typical of wetland areas at between 500 and 2,000 micro-
grams per litre. The highest levels of iron so far were registered in Sato-oja Brook during the 
flooding season of 2005. Elevated iron levels were also recorded in 2009, especially in Lake 
Satojärvi and also in Mataraoja Brook. The highest iron levels in River Kitinen (1,800–1,900 

g/l) have been recorded during flooding seasons. The highest level of iron found in River 
Kitinen in 2010 was measured near the bottom of Lake Vajunen. Variations in the levels of 
manganese are largely similar to those of iron. The average level of manganese in the area is 
approximately 50–100 micrograms per litre. The levels of iron and manganese are slightly 
higher than the area’s natural background conditions due to the high degree of artificial 
drainage, for example (Lahermo et al., 1996) 

Levels of zinc, nickel, and copper found in lakes and rivers in the area are mostly in the re-
gion of the detection limit and similar to natural background conditions (Lahermo et al., 
1996). Slightly elevated levels of zinc (10–27 g/l), nickel (10–32 g/l), and copper (10–28 

g/l) have nevertheless been registered on a few isolated occasions in several locations in the 
streams found within the mining site and downstream from the wetland treatment site. Nickel 
level data for 1998, which were extracted from the HERTTA database, were later dropped 
from the statistics, as they were found to be excessively high compared to the original mate-
rial. The long-term average nickel content of the water at Vajukoski Dam is below the detec-
tion limit of 3 micrograms per litre. High levels of nickel (1,730–4,050 g/l), copper (325–
1,400 g/l), and cobalt (89–312 g/l) were registered in drainage water samples taken in 
2004, which are attributable to the characteristics of the ore body. The levels registered in 
samples taken from mine drainage water and the sediment basin in 2009 and 2010 were con-
siderably lower. The levels of other elements – antimony, arsenic, cadmium, lead, and mer-
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cury – have been low both in samples taken from the open pit and from other waters, mostly 
in the region of the detection limit or below. 

Sulphate and chloride were mostly measured from samples taken in 2009 and 2010. The lev-
els were low and characteristic of natural waters. In addition to metal content, analyses on 
mine drainage water in 2004 also measured elevated sulphate levels. 

The  metal  content  of  water  moss  samples  taken  from the  area  will  be  discussed  in  Section  
9.6.4. 

9.2.4 Diatoms 

The diatoms found in the periphyton of the lakes and rivers of the Kevitsa area were studied 
in August 2007 and again in September 2009 (Eloranta, 2007 and Eloranta, 2009). Diatoms 
are microscopic unicellular algae that take their nutrients directly from the water around 
them. This makes them highly susceptible to changes in water quality, and diatom communi-
ties react quickly to changes in their living conditions. The structure of a diatom community 
found in a specific location is a good indicator of the characteristics of the entire water body, 
which makes diatoms a particularly useful tool for monitoring water quality in streams (Dixit 
et al., 1992 and Eloranta et al., 2007). Diatom communities are used to calculate various indi-
ces that illustrate the ecological status of water and the level of pollution as well as to make 
categorisations on the basis of acidity, eutrophication, and oxygen saturation, for example, all 
of which are used to monitor the condition of water systems (Eloranta et al., 2007). 

Diatom samples were taken from two different locations in River Kitinen in 2007: immedi-
ately downstream from Porttipahta Reservoir and further downstream by the village of 
Kairala, north of Pelkosenniemi. Water quality was rated high in both locations in August 
2007. The sample taken just downstream from Porttipahta Reservoir showed relatively low 
nutrient levels, and the diatoms in the sample mostly comprised species that favour clean 
oligotrophic water. The sample taken by the village of Kairala also showed low levels of nu-
trients, but the diatom community was different from the one found upstream. The majority 
of the diatoms were species that favour mesotrophic water. Based on the analyses, the eco-
logical status of River Kitinen was rated good in 2007. 

The 2009 diatom samples were taken from near the source of Mataraoja Brook (location 
No 14/6380), approximately four kilometres downstream from the mine (No 15/6381), at 
Kiviportinkoski Rapids (No 16/6382), and at the point where the brook confluences with 
River Kitinen (No 17/6383). Samples were also taken from River Kitinen, approximately 1.8 
kilometres upstream from the point where Mataraoja Brook confluences with the river 
(No 13/6379) and approximately 300 metres downstream from the mouth of Mataraoja Brook 
(No 12/6378) (Eloranta, 2009). 

Based on the analyses, the ecological status of Mataraoja Brook was rated high and its trophic 
class oligotrophic in the three locations furthest upstream (No 14, No 15, and No 16). The 
structure of the diatom community changed at the sampling point downstream from the mine 
(No 15) and the trophic class changed from oligotrophic to oligo-mesotrophic, although this 
did not affect the water’s ecological rating. The change in the diatom community structure is 
largely attributable to a change in pH, as the diatoms found upstream from the point where 
the stream that carries water from the mining site confluences with Mataraoja Brook were 
species that favour acidic conditions while those found downstream from the mine were spe-
cies that prefer neutral water. This change in water quality is a natural phenomenon, as con-
struction works on the mining site had not yet commenced at the time the samples were 
taken. Plenty of rust was observed on the surface of rocks in location No 15, but the metal 
content measured from the water was not particularly high and the levels of iron were not 
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deemed to be high enough to harm the algae either. Otherwise the diatom communities found 
in the locations furthest upstream mostly comprised species that favour clean, relatively 
oligotrophic water (Eloranta, 2009). 

At the mouth of Mataraoja Brook (No 17), the ecological status of the water was rated good. 
The ecological status of River Kitinen was rated high, albeit right at the bottom of the scale, 
upstream from Mataraoja Brook (No 13) and good, albeit right at the top of the scale, down-
stream from Mataraoja Brook. The diatom communities mostly comprised species that favour 
clean, neutral, and relatively oligotrophic water. No elevated levels of organic matter were 
observed. The water system was rated slightly more eutrophic in these locations than in the 
upper sections of Mataraoja Brook, which is likely to be attributable to the higher nutrient 
levels of the soil found in the Hanhivuoma wetland area and around Lake Saiveljärvi and the 
effect of the eutrophic Lake Saiveljärvi. The water discharged by Mataraoja Brook has a no-
ticeable albeit relatively small local negative effect on the quality of River Kitinen (Eloranta, 
2009). 

A diatom sample was taken from River Viivajoki in the summer of 2010 (where an access 
road to Mustaselkä crosses the river). Based on the sample, water quality in River Viivajoki is 
good and its trophic class oligo-mesotrophic. No notable levels of organic contaminants were 
observed in the water system (Eloranta, 2010). 

9.2.5 Phytoplankton 

The biomass and composition of the phytoplankton found in Lake Saiveljärvi, Lake Satojärvi, 
and Lake Vajunen were analysed in 2010. Each of the lakes were sampled at four different 
occasions between June and September. The sampling point in Lake Saiveljärvi is referred to 
as P10, that in Lake Satojärvi as P11, and that of Lake Vajunen as Val. The levels of phyto-
plankton were calculated by means of simplified quantification (Zwerver, 2010). 

The total biomass of the phytoplankton found in Lake Saiveljärvi varied between 2.54 and 
8.25 milligrams per litre, which indicates eutrophication. This conclusion was supported by 
the chlorophyll a levels measured from the samples. The phytoplankton community was di-
verse and typical of eutrophic lakes that have not yet reached the hypereutrophic stage. Rela-
tively high levels of species that indicate eutrophication were also found. Levels of blue-
green algae were relatively high in the two samples taken in August. Almost all of the blue-
green algae found were harmful and potentially toxic. No peaks in the levels of a single spe-
cies were observed, however, and the overall situation was not considered particularly alarm-
ing. The analysis of the different species found indicates that the lake has low nutrient levels 
near the surface and that nitrogen limits eutrophication in the summertime (Zwerver, 2010). 

The total biomass of the phytoplankton found in Lake Satojärvi varied between 2.00 and 5.66 
milligrams per litre, which indicates eutrophication, although less so than in Lake Saiveljärvi. 
Chlorophyll a levels also indicated eutrophication. The phytoplankton found in Lake Sato-
järvi  comprises  fewer  and  less  diverse  species  than  that  found  in  Lake  Saiveljärvi,  and  the  
levels of blue-green algae were largely similar with those recorded in Lake Saiveljärvi, al-
though only a fraction of the algae found are classified as harmful (Zwerver, 2010). 

The total biomass found in Lake Vajunen was the lowest of the three lakes at between 1.41 
and 4.64 milligrams per litre, which indicates that the reservoir is mostly mesotrophic. Chlo-
rophyll a levels were on the borders of mesotrophic and eutrophic. One group of algae domi-
nated in all of the samples, which indicates an unbalanced ecosystem. Extremely high levels 
of species that indicate eutrophication were found in the sample taken in September. The lev-
els of harmful blue-green algae were extremely low. The species analysis indicates that Lake 
Vajunen has lower nutrient levels than Lake Saiveljärvi and Lake Satojärvi. The reservoir 
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was actually rated oligotrophic in June, although eutrophication increased later in the summer 
(Zwerver, 2010). 

9.2.6 Aquatic organisms 
 
The benthos found in lakes and rivers in the Kevitsa area has been studied in 2008, 2009, and 
2010 (Hamari, 2010 and Salo, 2011). The most numerous species found in the benthic sam-
ples taken from River Kitinen in 2010 were chironomid midges and oligochaete worms. True 
flies (Diptera) were also the most numerous benthic species in River Viivajoki (Salo, 2011). 
The benthic communities found in the upper sections of Mataraoja Brook in 2009 were 
dominated by true flies, and the lower courses also had high numbers of stoneflies and may-
flies (Plecoptera and Ephemeroptera) (Hamari, 2010). Based on the ASPT index, the benthic 
communities found in River Kitinen have suffered, at least from time to time, from organic 
pollution. 
 
Despite the shallowness of Lake Saiveljärvi and Lake Satojärvi, the deep benthic ecosystems 
found in both lakes mostly comprised non-biting midges (Chironomus) and molluscs (Bival-
via), which are typical of deep waters (Hamari, 2010). The CI index values calculated on the 
basis of the species of midges found in the lakes are indicative of high levels of eutrophica-
tion near the bottom of the lakes (Paasivirta, 1997). 
 
The ecological status of lakes and rivers located within the area affected by the Kevitsa mine 
has not been assessed on the basis of the latest benthic indicators (see Hamari, 2010 and Salo, 
2011), although the testing methods do comply with the control plan. No reliable conclusions 
can be drawn on the current ecological status of the lakes and rivers on the basis of the ben-
thic data, as the sample volumes are generally too small. This is due to the fact that the guide-
lines issued by Finland’s environmental administration on the biological control of lakes and 
rivers (No XN 3103) were only partially followed in connection with benthic sampling be-
tween 2008 and 2010 (see Hellsten et al., 2010). 

9.2.7 Sediments 

The metal content of sediments found in Mataraoja Brook was studied on the basis of sam-
ples taken from the upper sections of the brook and downstream from Kiviportinkoski Rapids 
in 2008 (Lapland Water Research Ltd, 2010b). The properties of sediments found in River 
Kitinen were studied on the basis of samples taken from five different locations in the winter 
of 2009/2010 in connection with surveys leading up to the beginning of construction works 
(Lapland Water Research Ltd, 2010a). No sample could be obtained from the lower courses 
of Mataraoja Brook in 2010. Both the top layer (1 cm) and deeper layers (4–5 cm) of the 
sediment samples were analysed. A breakdown of the pH values, the level of organic matter 
(loss on ignition), and metal content of the sediment samples is shown in Table 9-5. The full 
results are included in Annex 3. No information was available on the depths of the sampling 
points. 

The levels of lead, zinc, aluminium, cadmium, and mercury were consistent with the natural 
background conditions (Lahermo et al., 1996) or slightly lower in both of the tested locations 
in Mataraoja Brook. Slightly elevated levels of nickel and chromium were observed in the 
sediment sample taken from the upper sections of Mataraoja Brook. Elevated levels of iron 
and arsenic were observed in the samples taken downstream from Kiviportinkoski Rapids. 
The number of sediment samples taken from Mataraoja Brook was extremely low, which in-
creases the unreliability of the results. 
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The lowest pH values measured from the sediment samples taken from River Kitinen were 
found in Lake Vajunen and at the lower sampling point in the impounded reservoir of Mata-
rakoski Hydropower Station, in the deeper layers of sediment. The sediment samples taken 
from River Kitinen mostly contained approximately 20% of organic matter (loss on ignition), 
but higher percentages (35%) were recorded in the top layer of the sediments found in Lake 
Vajunen and by far the lowest percentages (< 1%) were found in the impounded reservoir of 
Kelukoski Hydropower Station upstream from the mouth of River Sattasjoki. The sediment 
samples taken upstream from the mouth of River Sattasjoki were practically fully inorganic, 
and the samples did not represent actual sedimentation. In fact, only a top layer sample could 
be obtained from the aforementioned sampling point, and its metal content was low. 

The metal contents measured from sediment samples taken from Lake Vajunen, Matarakoski 
Reservoir, and upstream from Kelukoski Dam were generally slightly higher than the natural 
background conditions, approximately 2–5 times the natural levels on average (see Lahermo 
et al., 1996). However, the levels of manganese were considerably higher in places, espe-
cially in the top layer of the sediments found in the upper sampling point in Matarakoski Res-
ervoir. On the other hand, the levels of iron, manganese, and arsenic, for example, found in 
the deeper layers of the sediment samples taken from Lake Vajunen were, in places, consis-
tent with the natural background conditions. The levels of iron and manganese found in all of 
the sampling points were the highest in the top layer of the sediment, where conditions are the 
most acidic. The levels of mercury and lead were generally the closest to the natural back-
ground conditions. The results associated with River Kitinen are not directly comparable with 
the natural background conditions, as the sections between the hydropower stations resemble 
reservoirs and the studies were specifically aimed at finding areas where sediments accumu-
late on a more permanent basis. Moreover, the extraction method used to analyse sediment 
samples collected from the Kevitsa area was based on a 3:1 mixture of nitric acid and hydro-
chloric acid, which yields higher levels of certain elements than the traditional nitric acid so-
lution used by Lahermo et al. in 1996. The background concentrations shown in the table be-
low are therefore only indicative. 

Table 9-5: Average pH values, levels of organic matter, and metal contents analysed from sediment samples taken from the 
Kevitsa area (n = number of parallel samples). The concentrations are based on extraction using a 3:1 mixture of nitric acid 
and hydrochloric acid. 

 n pH loss on 
ignition Al Cu Mn Fe Cr As Ni Zn Hg Cd Pb Co V 

   % % mg/kg mg/kg % mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
2008                 

Mataraoja Brook, source 1   0.7 14 470 2.4 110 < 3 40 30 < 0.03 < 0.3 4 20 59 

Mataraoja Brook, Kivi-
portinkoski Rapids 

1   1.1 18 2,660 6.0 51 9 29 26 < 0.03 < 0.3 4 16 35 

                 

14 April 2010                 

Lake Vajunen, 1 cm 3 5.9 35 1.0 19 26,687 12 73 9 35 93 0.13 0.66 16 55 48 

Lake Vajunen, 4–5 cm 3 4.7 28 2.0 31 1,387 5 193 4 73 77 0.06 0.22 10 33 72 

Matarakoski, H, 1 cm  3 6.1 25 1.4 36 70,000 14 120 12 80 95 0.08 1.03 15 83 69 

Matarakoski, H, 4–5 cm  3 5.9 26 1.6 33 19,233 13 133 14 73 123 0.08 0.76 13 84 81 

Matarakoski, L, 1 cm  2 6.0 21 1.6 41 18,600 12 145 14 85 115 0.06 0.51 13 72 79 

Matarakoski, L, 4–5 cm  2 4.9 22 1.9 47 3,155 9 160 13 81 115 0.06 0.33 11 64 91 

River Sattasjoki, mouth 3 6.5 < 1 0.4 4 1,387 1 21 < 3 12 34 < 0.04 < 0.3 < 3 6 14 

Kelukoski Dam, H, 1cm 3 5.9 19 1.8 47 17,073 11 127 18 68 107 0.07 0.46 11 62 80 

Kelukoski Dam, H, 4–5 cm 3 5.4 18 1.9 49 5,317 9 130 16 64 106 0.05 0.25 10 59 79 

Background (Lahermo et al., 1996)  0.90% 10 1,500 4.1% 63 3.7 19 43 0.06 0.16 9 12 55 
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9.2.8 Ecological and chemical status of surface waters 

The general objective of water protection and management is to achieve a good status for all 
European waters by 2015. The status of waters rated high or good must be maintained. The 
status of waters is assessed on the basis of a new ecological and chemical classification sys-
tem. The classification takes into account the natural background conditions of waters. 

An assessment of the status of surface waters according to the new classification system was 
completed in June 2008, and it is mostly based on control data compiled between 2000 and 
2007. Where insufficient data had been compiled during these years, older data covering the 
years between 1995 and 2007 were used. In ecological assessments of surface waters, the 
highest weighting is given to biological quality elements, such as microalgae, aquatic plants, 
benthic algae, benthic communities, and fish. The ecological status of surface waters is de-
scribed on the basis of five categories: high, good, moderate, poor, and bad. The scope of the 
data used in the classification varies. The scope of classification is indicated as follows: 

0) Unclassified No data or insufficient data, e.g. only isolated observa-
tions 

1) Water quality rating Sufficient physicochemical data but only isolated, unrep-
resentative biological observations 

2) Limited data Limited data on the parameters and quality elements 

3) Extensive data Spatially and temporally representative data on several 
quality elements 

4) Expert opinion based on data concern-
ing other water systems 

Probable status derived from data concerning other simi-
lar water systems found in the same geographical area 

5) Provisional expert opinion Probable status based on known sources of pollutants 

The natural status of surface waters varies due to geographical reasons and soil conditions, 
for example. This is why waters are assigned to categories on the basis of type before assess-
ing their status. Reference conditions for the parameters and thresholds for each status class 
are determined separately for each type. Artificial and heavily modified water bodies are as-
sessed on a case-by-case basis, using the highest ecological and chemical status possible with 
the help of intervention as the reference conditions. 

The status of all streams with a drainage basin of more than 200 square kilometres, all lakes 
with an area of more than 5 square kilometres, and all coastal waters has been defined in the 
River Kemijoki Water Management Plan (Lapland Regional Environment Centre, 2009). 
Only a few smaller surface water systems were classified due to insufficient data. 

As regards waters that may be affected by the Kevitsa mining project, River Kitinen has been 
classified as a heavily modified water body with a good ecological status relative to the high-
est status possible, according to the classification of Finland’s environmental administration. 
The ecological status of River Kelujoki has been rated as good and that of River Ala-Liesijoki 
as high. The classifications are based on water quality indicators and expert opinions in the 
absence of biological data (HERTTA database). Existing water management measures are 
also believed to be adequate for maintaining the current status of the waters. No ecological 
status classifications exist for the majority of the smaller water systems in the area. The clas-
sification data relating to the area’s water systems have been verified by comparing them 
against the information contained in the HERTTA database of Finland’s environmental ad-
ministration. 

More comprehensive data on the area’s surface waters have been compiled between 2008 and 
2010,  and  the  ecological  status  of  the  smaller  surface  waters  found  in  the  area  (Lake  Sato-
järvi, Lake Saiveljärvi, Mataraoja Brook, Allemaoja Brook, and River Viivajoki) will be dis-
cussed below on the basis of the national guidelines issued by Finland’s environmental ad-
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ministration (Vuori et al., 2009). A breakdown of the results of the classification exercise is 
shown below in Table 9-6.. The data covered the aforementioned physicochemical water 
quality indicators and baseline levels of chlorophyll a, diatoms, and phytoplankton. The re-
sults of electrofishing and gillnet sampling, which will be discussed in Section 9.3 were also 
included in the data. Due to insufficient data on benthic communities, only indicative results 
were available for the classification exercise (see Section 9.2.6) and a more detailed classifi-
cation of benthic communities will need to be completed before a new environmental permit 
is sought. 

Table 9-6: Ecological status of surface waters found in the Kevitsa area. 

Water system Type Hydromorphological 
conditions 

Physicochemical 
conditions  

Biological 
conditions 

Ecological 
status 

Scope of 
classification 

River Kitinen1      

65.800_001 Major peatland 
rivers 

Heavily modified, fully 
impounded Good - Good 1 

River Kelujoki1      

65.800_004 Medium-sized 
peatland rivers No data - - Good 5 

River Ala-Liesijoki1      

65.828_001 Medium-sized 
peatland rivers No data High - High 1 

River Viivajoki (River Ympärysjoki)2      

65.893_001 Medium-sized 
peatland rivers No data Good Good Good 2 

Mataraoja Brook2      

65.829_001 Minor peatland 
rivers No data Good/High Good/High Good 2 

Allemaoja Brook2      

65.926_001 Minor peatland 
rivers No data High - High 1 

Lake Satojärvi2      

65.893.1.006_001 Shallow humic 
lakes 

Heavily modified, low-
ered water level  Good Good Good 2 

Lake Saiveljärvi2      

65.893.1.005_001 Shallow humic 
lakes No data Good Good Moderate 2 

 

1) As per the HERTTA database of Finland’s environmental administration 
2) As per baseline data 
The ecological status of Mataraoja Brook was rated as good overall. Both biological and 
physicochemical water quality indicators rated high in the middle and upper sections of Mata-
raoja Brook. The overall status of Mataraoja Brook is nevertheless weakened by the occa-
sionally high levels of nutrients and low pH values measured in the headwaters. Only base-
line data were used in the classification as regards water quality, but the results associated 
with the headwaters may already reflect the effects of construction works on the access road 
and experimental extraction. 

The status of Lake Satojärvi is compromised by its hydromorphological conditions, as the 
water level in the lake has been lowered for drainage purposes in the past. The status of Lake 
Satojärvi was rated as good on the basis of both water quality indicators and the levels of 
chlorophyll a and phytoplankton. Lake Saiveljärvi also classifies as having a good ecological 
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status. Water quality samples taken from Lake Saiveljärvi nevertheless indicate considerable 
fluctuations depending on the time of year, for example. Due to the occasional high levels of 
nutrients and phytoplankton biomass, the overall status of Lake Saiveljärvi is rated as moder-
ate on the basis of an expert opinion. According to the River Kemijoki Water Management 
Plan, the thresholds for different status classes are too lenient in terms of some of the charac-
teristics of water systems found in Northern Finland. The relatively high prevalence of harm-
ful blue-green algae and benthic findings that indicate eutrophication also support dropping 
the rating. The ecological status of River Viivajoki downstream from Lake Satojärvi and 
Lake Saiveljärvi was rated as good. River Viivajoki belongs to the water system of River 
Ympärysjoki. 

The ecological status of Allemaoja Brook was rated as high. Only limited data were available 
on Allemaoja Brook, comprising isolated water quality observations. The volume of data 
available on other water systems also varied, but more than one biological variable was cov-
ered. 

Much more data have also been compiled in recent years on the water quality and biological 
conditions of River Kitinen. The new data support the current classification. 

The chemical conditions of the area’s surface waters were assessed separately on the basis of 
the pollutants identified by the EU. A body of surface water is considered to have a good 
chemical status if the concentrations of pollutants found in the water are below Finland’s na-
tional environmental quality standards (Finnish Government Decree No 1022/2006). If the 
annual average concentrations exceed the environmental quality standards, the chemical 
status of the water system is rated as poor. According to the classification of Finland’s envi-
ronmental administration, River Kitinen, River Ala-Liesijoki, and River Kelujoki are consid-
ered to have a good chemical status on the basis of expert opinions. 

As regards the concentrations monitored under the national environmental quality standards, 
the area’s small, unclassified water systems have mostly been tested for levels of nickel and 
to some degree for levels of cadmium, lead, and mercury. Ambiguity about the detection limit 
for cadmium prevents comparisons with the environmental quality standards. Moreover, only 
total concentrations were measured while the environmental quality standards apply to solu-
ble contents, which are a more accurate measurement of bioavailability. All of the surface 
waters included in the assessment were found to have a good chemical status, as the annual 
averages of total concentrations are all below the environmental quality standards despite a 
few isolated instances of elevated levels. 

9.3 Fish and fishing 

The fish populations found in the lakes and rivers near the Kevitsa mining site were studied 
by means of electrofishing in the course of the EIA procedure and environmental permit ap-
plication process in 2004 and 2005 and by means of fishing surveys and gillnet sampling in 
2004 (Lapland Water Research Ltd, 2005 and 2006). Fishing surveys covered River Ala-
Liesijoki, Mataraoja Brook, Käppäläoja Brook, and River Viivajoki, which drain into River 
Kitinen, as well as Allemaoja Brook, which drains into River Luirojoki. The fish populations 
of Lake Saiveljärvi were studied by means of gillnet sampling. The fishing surveys compiled 
information on fishing in River Ala-Liesijoki, Mataraoja Brook, River Viivajoki, Allemaoja 
Brook, Lake Saiveljärvi, and Lake Satojärvi. Supplementary electrofishing samples were 
taken from Mataraoja Brook and River Viivajoki in 2010 (Lapland Water Research Ltd, 
2010c). The lakes, rivers, and brooks covered by the fishing surveys conducted between 2004 
and 2010 are shown below in. A fishing survey concerning River Kitinen was last conducted 
in 2008 (Huttula & Autti, 2011). 
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According to electrofishing samples,  the  fish  populations  found  in  the  area’s  rivers  and  
brooks mostly comprised species of low economic value in 2004 and 2005. In addition to the 
European bullhead, the area’s rivers and streams were found to contain small populations of 
brown trout, grayling, burbot, common minnow, common dace, and Eurasian ruffe (Table 9-
7). Small concentrations of brown trout were found in two sampling areas in Mataraoja Brook 
in 2005. No brown trout was found in Mataraoja Brook in 2004. Only one grayling fry was 
found in River Viivajoki. Fishing surveys nevertheless indicate that grayling is also found in 
Mataraoja Brook and River Ala-Liesijoki, although the populations are few. 

No brown trout was found in the electrofishing samples taken from Mataraoja Brook in the 
summer of 2010 (Table 9-8). One grayling fry was found in one of the sampling areas. Small 
concentrations of burbot, pike, common dace, common minnow, and European bullhead were 
also found. No fish were found in the sampling area closest to the source of Mataraoja Brook, 
which may be the future location of the tailings storage facility. Three grayling fries were 
found in the sampling area in River Viivajoki. The area was only fished once, since extremely 
high concentrations of small European perch and common roach were found, probably origi-
nating from Lake Saiveljärvi or Lake Satojärvi. Eurasian ruffe and European bullhead were 
also found in River Viivajoki. 

The rivers and brooks found in the Kevitsa area run through wetlands, which is why there are 
not very many rapids suitable for the spawning of brown trout and grayling. The electrofish-
ing samples indicate that there are no naturally spawning populations of brown trout in Mata-
raoja Brook (Lapland Water Research Ltd, 2010c). The results nevertheless indicate that 
brown trout may occasionally spawn in Mataraoja Brook or migrate to the brook from Mata-
rakoski Reservoir. 

Table 9-7: Results of electrofishing (fish/sampling area) in small 
streams found near the Kevitsa mining site in 2004 and 2005. 

 Mataraoja Brook Käppäläoja Brook River Ala-Liesijoki River Viivajoki 
 2004 2005 2004 2005 2004 2004 
Brown trout - 0–5 - 2 - - 

Grayling - - - - - 0–1 

Burbot 0–1 0–1 1 1 1 - 

Common dace - 0–1 - - - - 

Common minnow 0–1 - 1 2 - - 

Eurasian ruffe -  - - - 0–1 

European bullhead 4–11 0–21 2 3 3 0–7 

 

Table 9-8: Results of electrofishing (fish/100 sq m) 
in Mataraoja Brook in 2010. 

 Sampling area 
 0 1 2 3 4 
Grayling -  - 1.9 - 

Burbot - 1.2 0.8 1.6 0.7 

Common dace - 1.0 - - - 

Northern pike - 3.1 - - 0.6 

Common minnow - - - - 1.9 

European bullhead - - 16.1 15.0 24.5 

 

According to gillnet samples, Lake Saiveljärvi has Northern pike, European perch, common 
roach, and ruffe. Pike and perch accounted for approximately one quarter of the weight of the 
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catch each. The total weight of the samples caught with NORDIC gillnets was high at 6.0 
kilograms, largely due to a few large pike. 

 
Image 9-6: Lakes, rivers, and brooks covered by the fishing surveys conducted between 2004 
and 2010. 

According to fishing surveys, local residents rarely fish in the lakes and rivers nearest to the 
Kevitsa mining site, which is most likely due to the proximity of Lake Vajunen and Portti-
pahta Reservoir, which are both rich in fish. Only a few fishermen frequent the lakes, rivers, 
and brooks covered by the surveys (Table 9-9). Lake Saiveljärvi appears to be the most popu-
lar fishing destination in the area. Most fishermen use nets, traps, and rods. The most impor-
tant species caught in the area are pike and perch (Table 9-9). Brown trout is only occasion-
ally caught in Mataraoja Brook. Small amounts of grayling are caught in most of the waters. 
Small amounts of common whitefish are also caught, but only in Lake Saiveljärvi. Catches 
also include small amounts of burbot and common roach. Depending on the area, the weight 
of an average catch varies between 7 and 64 kilograms per fisherman. Lake Satojärvi, which 
is located near Lake Saiveljärvi, has been drained in the past and has no economic value in 
terms of fishing. 

 

 

 

 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

142(372) 

 
Table 9-9: Number of fishermen who took part in the surveys and catch sizes (kilo-
grams) in 2003 and 2004. 

  Lake Saiveljärvi Mataraoja Brook River Viivajoki River Ala-Liesijoki Allemaoja Brook 

No of fishermen 7 2 5 4 2 

Brown trout  - 4  -  -  - 

Grayling 2 4 14 5  - 

Common whitefish 23  -  -  -  - 

Northern pike 124  - 67 180 13 

European perch 221 2 88 30  - 

Burbot  - 3  - 22  - 

Common roach 81 3 83 6  - 

Total 451 16 252 243 13 

kg/fisherman 64 8 50 61 7 

 

According to a fishing survey conducted with regard to River Kitinen in 2008, a total of ap-
proximately 270 households fished in the impounded reservoirs associated with Vajukoski 
Dam, Matarakoski Dam, and Kelukoski Dam. Most fishermen used nets, casting rods, and 
trolling lines. The total catch amounted to 9.6 tonnes, of which pike accounted for 43%, perch 
for 31%, and common whitefish for 9% (Table 9-10). Significant amounts of brown trout, 
rainbow trout, and burbot were also caught. The most popular fishing destination was Kelu-
koski Reservoir with just under 40% of the total number of fishermen and a catch of just un-
der a half of the total. The average catch per household was 36 kilograms. 
Table 9-10: Number of fishermen and total catch sizes (kilograms) in the 
impounded reservoirs of River Kitinen in 2008. 

  Vajukoski Dam Matarakoski Dam Kelukoski Dam Total 

No of fishermen 91 75 101 267 

Common whitefish 118 71 525 714 

Northern whitefish 56 35 30 121 

Brown trout 134 183 91 408 

Grayling 5 3 21 29 

Rainbow trout 150 147 74 371 

Northern pike 1,829 641 1,649 4,119 

European perch 1,006 417 1,557 2,980 

Burbot 31 49 272 352 

Cyprinids 85 80 291 456 

Others 3 - 20 23 

Total 3,417 1,626 4,530 9,573 

kg/fisherman 38 22 45 36 

Heavy metal concentrations in fish found in the Kevitsa area were studied in 2008 (Lapland 
Water Research Ltd, 2009b) and again in 2010 (Lapland Water Research Ltd, unpublished). 
The results can be used to monitor the bioaccumulation of metals in fish as the project pro-
gresses. The metal concentrations found in fish in 2008 and 2010 were low and mostly below 
the detection limit (Table 9-11). Levels of mercury were comfortably below the acceptable 
maximums specified for foodstuffs (Commission Regulation (EC) No 466/2001). The detec-
tion limits used for cadmium and lead were too high to allow similar comparisons. 
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Table 9-11: Average heavy metal concentrations in fish found in the vicinity of the Kevitsa min-
ing site in 2008 and 2010 (milligrams per kilogram of wet weight). 

  As Cd Co Cr Cu Ni Pb V Zn Hg 

2008            

Lake Saiveljärvi Pike x 4 <0.6 <0.06 <0.2 <0.4 <0.4 <0.2 <0.6 <0.2 4 0.17 

Mataraoja Brook, mouth European 
bullhead <0.6 <0.06 <0.2 <0.4 0.7 <0.2 <0.6 <0.2 14 0.11 

Mataraoja Brook, Kivi-
portinkoski Rapids 

European 
bullhead <0.6 <0.06 <0.2 <0.4 0.6 <0.2 <0.6 <0.2 17 0.22 

Mataraoja Brook, source Burbot x 3 <0.6 <0.06 <0.2 <0.4 0.5 <0.2 <0.6 <0.2 6 0.11 

Lake Vajunen Burbot x 1 <0.6 <0.06 <0.2 <0.4 <0.4 <0.2 <0.6 <0.2 4 0.22 

Lake Vajunen Pike x 3 <0.6 <0.06 <0.2 <0.4 <0.4 <0.2 <0.6 <0.2 3 0.36 

Matarakoski Reservoir Pike x 9 <0.6 <0.06 <0.2 <0.4 <0.4 <0.2 <0.6 <0.2 4 0.36 

            

2010 (Kelukoski Reservoir)           

River Sattasjoki, mouth Burbot x 2 - - <0.2 <0.4 <0.4 <0.2 - <0.4 4 0.24 

Lake Sattanen Burbot x 1 - - <0.2 <0.4 <0.4 <0.2 - <0.4 5 0.18 

Lake Sattanen Pike x 3 - - <0.2 <0.4 <0.4 <0.2 - <0.4 4 0.52 

Kersilö Stream Pool Pike x 5 - - <0.2 <0.4 <0.4 <0.2 - <0.4 4 0.19 

Kersilö Stream Pool Burbot x 3 - - <0.2 <0.4 <0.4 <0.2 - <0.4 4 0.30 

EU Regulation  - 0.05 - - - - 0.2 - - 1.0* 

* pike 1.0 and other species 0.5           

 

9.4 Soil and bedrock 

The Kevitsa mining site is shown on the map sheets (1:20,000) associated with Moskuvaara 
(3714 11), Petkula (3714 12), Allema-aapa Bog (3732 02), and Loueaapa Bog (3732 03). 
Several studies have been conducted on the soil and bedrock found in the area. 

9.4.1 Soil 

9.4.1.1 Soil surveys 
The soil found in the Kevitsa area was first surveyed in connection with the general soil sur-
vey of Northern Finland in the early 1960s (Kujansuu, 1966). Till stratigraphy and glacial 
motion in the area were first studied in connection with soil surveys associated with mineral 
prospecting in Northern Finland (Hirvas et al., 1977). Further stratigraphic studies were car-
ried out in connection with geochemical surveys associated with the Sattanen map sheet 
(Pulkkinen, 1983). 

Geological Survey of Finland launched a two-year research project in the area in 1994 fol-
lowing the discovery of the Kevitsa Ni-Cu-PGE deposit in 1987. The primary objective of the 
project was to produce a more detailed geological map of the area and an inventory of its soil 
and mineral resources. Soil maps of the Kevitsa area were produced at a scale of 1:20,000 
(Manninen et al., 1996). The Kevitsa project was taken over by Outokumpu Mining Ltd in 
1996. Outokumpu Mining Ltd conducted geochemical till surveys in the area between 1996 
and 1998 (Korkalo, 2000). 
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Lapland Water Research Ltd carried out soil surveys in the area between 2004 and 2007. A 
total of 100 trial pits were dug for evaluating the quality of the soil and for measuring the 
height of the water table. The thickness of peat was also measured in 88 different locations. 
Particle  size analyses were carried out  on 47 samples taken from 26 different  trial  pits,  and 
permeability was measured in 14 trial pits. Till samples were also taken from 14 trial pits. In 
addition, the height of the water table was measured. 

Geobotnia Oy has carried out extensive soil surveys in the area in connection with the ongo-
ing construction works. Soil surveys carried out in the Kevitsa area in 2010 included the fol-
lowing: 

 Trial pits (x 11) in the future location of the mineral processing plant 
 Till samples (x 37) 
 Core samples (x 23) taken in connection with installing groundwater standpipes 
 Weight sounding and percussion sounding tests in the future locations of the tailings stor-

age facility (TSF A and TSF B) and the water reservoir 

9.4.1.2 Soil characteristics 

A soil map of the Kevitsa area is shown in Image 9-7. The Kevitsa mining site is located on 
the ice divide of Central Lapland. The area is characterised by extensive wetlands broken up 
by occasional wooded hills. Exposed bedrock is mostly found in valleys where glacial melt-
water and later erosion caused by River Kitinen and River Luirojoki have washed away loose 
soil. (Johansson, 1995 and Manninen et al., 1996) 

The soil is dominated by till. Weathered rocks are found on the banks of Mataraoja Brook 
and in the Kevitsansarvi area. Four fragmented and largely untraceable eskers have been 
identified in the area surveyed by Geological Survey of Finland. Gravel and sand are found in 
the river valleys. (Johansson, 1995 and Manninen et al., 1996) 

According to soil surveys, the soil in the Kevitsa area mostly comprises till. Soil thickness 
varies between less than a metre and as much as 33 metres (Image 9-8). The average thick-
ness is 5.3 metres. The layer of soil is at its thickest in the lowlands, while the tops of hills are 
exposed or only have a thin layer of till. Data on the thickness of the soil are based on weight 
soundings and samples taken from trial pits as well as on core samples and bedrock exposure. 
Soil thickness is relatively low in the area around Kevitsansarvi, where the open pit will be 
dug. 

According to soil surveys, the soil mostly comprises silty sand till with some concentrations 
of  sand till  and gravelly sand till.  Coarser  soil  types are found deeper  down above the bed-
rock. The lower layers of till are grey, compact, and rocky. The upper layers comprise softer, 
finely-grained brownish-grey sand till. The permeability of the soil samples was between 1.5 
and 9.5 × 10-9 metres per second, which indicates that the soil has low permeability (Lapland 
Water Research Ltd, EIA Report, 2006). Similar permeability levels have also been recorded 
in connection with the soil surveys carried out in connection with the ongoing construction 
works. 

Uniformly-graded soils have only been found in a few locations. A thin layer of silt has been 
found on the edges of Kevitsanaapa Bog underneath the peat or on the surface. There is a 
layer of sand underneath the till on the western edges of the mining site to the north of Iso 
Hanhilehto Hill, which is associated with one of the fragmented eskers. The layer of sand is 
approximately one metre thick. A layer of gravel measuring less than one metre has been 
found in a few locations to the west of Kevitsansarvi, underneath a three-metre layer of till. 
This layer is likely to be highly fragmented, as it does not appear in the nearby trial pits. 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

145(372) 

 
Image 9-7: Soil map of the Kevitsa area (Geological Survey of Finland, scale 1:20,000). 

The most common type of topsoil in the lowlands between the moraines is peat. Peat thick-
ness varies  from 0.1 to more than 4.2 metres  (Image 9-9).  Kevitsanaapa Bog is  a  flat,  rela-
tively easily passable treeless wetland area. Some sections of the bog are less passable and 
feature flarks and hollows. The peat found in Kevitsanaapa Bog is between 0.2 and 3.4 me-
tres thick. The peat layer is at its thickest in the southwestern parts of the surveyed area. The 
peat layer found in the treeless areas in the middle of the bog is approximately 2.5 metres 
thick, while the wooded areas have a thinner layer of approximately one metre of peat. The 
bog turns waterlogged and largely impassable to the northeast of Kevitsansarvi. Flarks and 
hollows also occur. Peat thickness varies from 0.3 to more than 4.2 metres, but in most places 
the peat layer is less than one metre thick. Peat thickness increases towards the southeast. The 
northern parts of the wetland found to the west of Kevitsansarvi comprise waterlogged and 
largely impassable treeless bog, which is replaced by a wooded spruce mire to the south. Peat 
thickness varies between 0.3 and 2.1 metres with the treeless bog generally having more than 
a metre of peat and the spruce mire less than a metre. 
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Image 9-8: Soil thickness. 

 
Image 9-9: Peat thickness. 
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9.4.1.3 Geochemistry 

Core samples were taken in connection with installing groundwater standpipes in the autumn 
of 2010, and 16 samples were subsequently analysed in a laboratory of Labtium Ltd. All of 
the samples were till.  The levels  of  31 different  elements  were measured,  of  which Ag,  As,  
Be, Bi, Cd, Mo, Pb, Sb, Se, Th, U, and W were analysed with ICP-MS technology and Al, B, 
Ba, Ca, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, P, S, Sr, Ti, V, and Zn with ICP-OES technology. 

The  results  associated  with  till  samples  taken  in  March  2010  were  used  for  reference.  The  
earlier samples had been analysed for Ag, As, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, S, Sb, and 
Zn. Most of the detection limits had been higher than those adopted in the autumn of 2010. 
This is why comparisons were not made or averages calculated for some elements. 

Till samples had also been taken from the trial pits dug in 2007 (14 samples). These samples 
had been analysed for Al, As, B, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Mo, Na, Ni, P, 
Pb, S, Sb, Se, Sn, Ti, V, and Zn. 

For the purposes of calculating averages, any concentrations below the detection limits were 
recorded as the detection limit in question (e.g. <1 = 1). A breakdown of the average concen-
trations of elements found in the analysed samples and the guideline values specified in Fin-
nish Government Decree No 214/2007 is shown below in Table 9-12. The full results are in-
cluded in Annex 4. 

The average concentrations of arsenic, cadmium, lead, antimony, vanadium, and zinc are be-
low the threshold values specified in Finnish Government Decree No 214/2007. 

The average concentration of cobalt exceeds the threshold specified in the decree. The aver-
ages associated with chromium and copper are above the lower guideline values. The till has 
high levels of nickel; The average is above the higher guideline value. The distribution of 
nickel levels in the till is shown in Image 9-10. It is nevertheless worth keeping in mind that 
the till samples represent baseline conditions and therefore reflect the area’s natural back-
ground concentrations. Similar levels of nickel are also found in many other places across 
Central Lapland. 

Table 9-12: Average levels of elements in till samples. 

 Unit 
Natural con-
centration 

Threshold 
value 

Lower guide-
line value 

Higher guide-
line value 

Till, au-
tumn 2010 

Till, 
spring 2010 

Till, 
2007 All samples 

Ag mg/kg         0.06 <1   0.06 

Al mg/kg         16,405   13,935 15,170 

As mg/kg 0.1–25 5 50 100 4.8 <10 4.9 4.8 

B mg/kg         5.0   6.0 5.5 

Ba mg/kg         99.0   41.9 70.5 

Be mg/kg         0.27   <0.5 0.27 

Bi mg/kg         0.06     0.06 

Ca mg/kg         4,369   4,334 4351 

Cd mg/kg 0.01–0.15 1 10 20 0.06 <1 <0.3 0.06 

Co mg/kg 1–30 20 100 250 21.3 25.8 35.9 26.7 
Cr mg/kg 6–170 100 200 300 189.6 251.8 244.6 240.9 
Cu mg/kg 5–110 100 150 200 103.1 108.3 637.7 191.1 
Fe mg/kg         37,720 33,482 36,514 34,630 

K mg/kg         4,932   1,665 3,299 

Mg mg/kg         12,325   13,759 13,042 

Mn mg/kg         265.0 304.3 267.9 292.4 
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 Unit 
Natural con-
centration 

Threshold 
value 

Lower guide-
line value 

Higher guide-
line value 

Till, au-
tumn 2010 

Till, 
spring 2010 

Till, 
2007 All samples 

Mo mg/kg         0.6 <2   -1.0 

Na mg/kg         319.5   282.9 301.2 

Ni mg/kg 3–100 50 100 150 83.0 166.9 459.0 199.7 
P mg/kg         445.1   228.6 336.9 

Pb mg/kg 0.1–5 60 200 750 1.9 <10 4.1 3.0 

S mg/kg         206.5 179.9 97.0 171.0 

Sb mg/kg 0.01–0.2 2 10 50 0.10 <20 <4 0.10 

Se mg/kg         0.73   <4 0.73 

Sr mg/kg         15.1     15.1 

Th mg/kg         3.5     3.5 

Ti mg/kg         1,544   1,066 1,305 

U mg/kg         0.71     0.71 

V mg/kg 10–115 100 150 250 69.7   60.6 65.2 

W mg/kg         0.26     0.26 

Zn mg/kg 8–110 200 250 400 25.8 24.3 29.1 25.3 

 

  

 
Image 9-10: Distribution of nickel levels in the till. 
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9.4.2 Bedrock 

9.4.2.1 Geological surveys 

The surveys that ultimately led to the discovery of the ore body associated with the Kevitsa 
layered intrusion were begun by a geologist called Tapani Mutanen in 1983. Geological Sur-
vey of Finland launched a two-year research project in the area in 1994 following the discov-
ery of the Kevitsa Ni-Cu-PGE deposit in 1987. Geological surveys were carried out and geo-
logical maps of the Kevitsa area produced at a scale of 1:20,000 (Manninen et al., 1996). 

Outokumpu Mining Ltd explored the area between 1996 and 1998 but abandoned its rights 
after concluding that the mineral resources were not sufficient for economically feasible ex-
traction (Korkalo, 2000). 

Scandinavian Minerals Ltd began to explore the site in 2000. First Quantum Ltd bought the 
rights to the deposit in 2007 and has since conducted extensive diamond drilling, geophysical 
surveys, and geological mapping in the area. More data has been accumulated on the bedrock 
in the area, and more information still will become available as surveys continue. 

9.4.2.2 Bedrock characteristics 

The layered intrusion of Kevitsa is located in the eastern parts of the Central Lapland Green-
stone Belt. Another extensive layered intrusion is found towards Koitelaiskaira Wilderness, 
approximately one kilometre to the northeast of the site. A geological map of the Kevitsa area 
is shown in Image 9-11. 

The Central Lapland Greenstone Belt comprises seven stratigraphic groups that differ from 
each other on the basis of their age and the types of rock found. The groups are (from the old-
est to the youngest) Salla, Onkamo, Sodankylä, Savukoski, Kittilä, Lainio, and Kumpu. 
(Lehtonen et al., 1998) The Kevitsa intrusion is part of Matarakoski Formation, which be-
longs to the Savukoski Group and mostly comprises fine-grained waterlain phyllites and 
black schist.(Manninen et al., 1996) 

The Kevitsa intrusion was formed approximately 2,058 million years ago (Mutanen and Hu-
hma, 2001), when mafic magma penetrated the surrounding sediments and volcanic rocks. 
The magmatic layering caused by crystallisation follows the floor contact in the lower parts 
of the cumulate layers (at a dip of 45–50 degrees), but the dip turns more gentle towards the 
top, being practically horizontal in the uppermost gabbros. The intrusion has a surface area of 
approximately 16 square kilometres at ground level. The intrusion’s contact with the sur-
rounding rock has remained undeformed on the northern and southern edges of the intrusion. 
The eastern edge of the intrusion is marked by the Satovaara Fault. (Mutanen, 1994) 

The intrusion rock types are mostly gabbros and ultramafic cumulates, primarily olivine py-
roxenites.  The ultramafic  cumulates  represent  the first  rocks to crystallise  at  the base of  the 
intrusion, and they are located on the northern edge of the intrusion, where they form a zone 
of more than one kilometre deep (Manninen et al., 1996). The cumulus minerals mostly com-
prise olivine, clinopyroxene, and orthopyroxene. Plagioclase and phlogopite are also found. 
The abundance of different minerals and the structure of the rock vary within the ultramafic 
unit due to magmatic differentiation, subsequent magma pulses, and crustal contamination. 
(Lappalainen and White, 2009) 

There is an ultramafic dunite unit in the middle of the Kevitsa intrusion, which cuts into the 
magmatic layering. The intrusion also contains high volumes of xenoliths, rock fragments 
that have become mixed up in the magma that formed the intrusion. The size of the xenoliths 
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varies from a few centimetres to dozens of metres. The intrusion is also broken up by several 
mafic veins that are younger than the intrusion. Later processes in the bedrock have altered 
the mineral composition of the intrusion rocks. The most common of these is the metamor-
phism of olivine and pyroxenes into amphibolites. Olivine has also serpentinised in places. 
Other products of metamorphism include actinolite, chlorite, talc, carbonate, and magnetite. 
(Lappalainen and White, 2009) 

9.4.2.3 Fracture zones 
The surface of the bedrock is fractured in places, but the intrusive rocks are mostly intact. 
One exception is the serpentinite found to the southwest of the future location of the open pit. 
Fractured rock is problematic for extraction, as it breaks up relatively easily under pressure. 
This can cause variations in the rock’s permeability, and some sections of the rock can be ex-
tremely permeable. As regards the types of rock found in the vicinity of the intrusion, the top 
layers of metasediments such as schists and quartzites are often highly fractured in Lapland. 
Careful studies will have to be conducted into whether fracture zones can be used as the loca-
tion of the waste rock dump, for example, if the layer of soil is very thin. (Geological Survey 
of Finland, 2005) 

The area has some discontinuous zones that may be due to faulting as well as fracture zones. 
Based on geodetic observations, the area is subject to a northwest-southeasterly sense of 
shear, which means that the northwest-southeasterly gaps in the fracture zones may be open 
shear zones. The faults found in the vicinity of the mining site may cause water to flow to-
wards the open pit, which would increase the volume of mine drainage and lower the water 
table in nearby areas. Bedrock fractures may also provide routes for leachate downstream 
from the embankments associated with the waste disposal sites, if waste is stockpiled on per-
meable ground. (Geological Survey of Finland, 2005) 
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Image 9-11: Geological map of the Kevitsa area (Geological Survey of Finland, scale 1:20,000, 
simplified version). 

9.4.2.4 Ore body 
The ore body associated with the Kevitsa intrusion is located in the Kevitsansarvi area, to the 
north of Kevitsanvaara Hill. The ore body has a surface area of 13.3 hectares at ground level. 
The dip of the ore body varies; In the south, the dip follows the gentle slope of the magmatic 
layering, while in the middle, the ore body is broken up by numerous northerly/northwesterly 
faults. A 3D model of the ore body and the future open pit is shown in Image 9-12. 

The Kevitsa deposit is a large but relatively low-grade Ni-Cu-PGE ore. The metals are 
bonded to sulphide minerals which occur disseminated in the ultramafic cumulates of the in-
trusion, primarily in olivine pyroxenites (Image 9-13). In addition to nickel and copper, the 
ore also contains cobalt, platinum, palladium, and gold. Mineralisation is known to extend to 
a depth of at least 750 metres. (Lappalainen and White, 2009) 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

152(372) 

 
Image 9-12: 3D model of the ore body and the future open pit. 

The most common sulphide minerals are pyrrhotite, chalcopyrite, and pentlandite. The sul-
phides are either fine-grained or medium-grained. Towards the top of the ore body, pyrrhotite 
has transformed into pyrite and pentlandite into millerite and heazlewoodite in places. 

Platinum and palladium usually occur in sulphosalts, such as tellurides and arsenides. Ac-
cording to the latest mineralogical and metallurgical tests, platinum and palladium are most 
commonly found in melonite (NiTe2). Other minerals that contain platinum and palladium in-
clude merenskyite, moncheite, michenerite, and sperrylite. More than half of these minerals 
occur as inclusions in amphibole, serpentine, and chlorite. This indicates that platinoid ele-
ments mobilised during metamorphism into amphibolites. (Lappalainen and White, 2009) 

The uranium concentration of the deposit is low, and no notable concentrations of its daugh-
ter products are found in the ore or waste rock either. 

 
Image 9-13: Olivine pyroxenite. 
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9.5 Groundwater 

9.5.1 Groundwater surveys 

Groundwater surveys have been conducted in the Kevitsa area as follows: 

 Geological Survey of Finland, 1994: installation of groundwater standpipes in the 
Kevitsa area (x 5) 

 Lapland Water Research Ltd, 2004: installation of groundwater standpipes in trial pits 
(x 8) 

 Lapland Water Research Ltd, 2004–2007: water table measurements from trial pits 
 Geobotnia Oy, 2009: installation of groundwater standpipes along the access road 

(x 8) 
 Geobotnia Oy, 2010: installation of groundwater standpipes within the mining site 

and in its surroundings (x 23) 
 Pöyry Finland Oy, 2010: hydrological studies (permeability, pump and spinner tests) 

The groundwater standpipes installed in 1994 and 2004 have been destroyed and are no 
longer available for sampling or water table measurements. The analyses carried out on the 
earlier samples nevertheless represent the mining site’s baseline conditions. A total of 16 
groundwater standpipes were installed in accordance with the control plan in the autumn of 
2010 for the purpose of monitoring water quality and the height of the water table. A further 
eight groundwater standpipes were installed for the purpose of the EIA procedure. 

In addition, extensive hydrogeological studies were carried out in the area during 2010. The 
results will be used to produce a hydrological model of the mining site. Modelling is still in 
process, which is why the results cannot be made full use of in this report. The results will be 
available by the time a new application for an environmental permit is to be lodged. 

9.5.2 Aquifers 
There are no classified aquifers within the mining site or in its immediate vicinity. The near-
est classified aquifer is located approximately 8 kilometres to the south of the mining site 
boundary in Moskuvaara (12758188, Class III). The total surface area of the aquifer amounts 
to 0.84 square kilometres and that of the recharge zone to 0.23 square kilometres. The aquifer 
is fed by a spring that draws its water from a gravelly moraine to the north. The aquifer is be-
lieved to generate 50 cubic metres of groundwater per day. There are no water intake stations 
in the area. Other nearby aquifers are located between 12.5 and 17.5 kilometres from the min-
ing site. (Finnish Environment Institute, HERTTA database) 

There are three aquifers along the transport route in Sodankylä local authority, between the 
villages  of  Sattanen  and  Kersilö:  Myllymaa  (Class  II,  1.0  sq  km,  no  water  intake  stations),  
Hietakangas (Class III, 1.7 sq km), and Ahvenjärvenkangas (Class II, 4.86 sq km, no water 
intake stations). There are also two aquifers on the other side of River Kitinen – Kersilönkan-
gas (Class III, 2.77 sq km) and Pahalaksonmaa (Class III, 1.88 sq km) – but the transport 
route will not be hydrologically linked to these areas. The locations of the aquifers are shown 
in Image 9-14. 
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Image 9-14: Aquifers located nearest to the Kevitsa mining site and the transport route. 

9.5.3 Height of the water table and groundwater flow directions 
Soil within the Kevitsa mining site mostly comprises a thin layer of till. Approximately 90% 
of soil samples indicate a soil thickness of less than 10 metres. The soil mostly consists of 
silty sand till with low permeability (1.5–9.5 × 10-9 m/s). Soil conditions in the area are not 
favourable to groundwater accumulation. The same applies to the fragmented eskers that run 
to the west of the mining site (Johansson, 1995). Coarser soil types are found in places deeper 
down in the ground on top of the bedrock, mostly to the east and west of the Kevitsansarvi 
area. The coarser till and weathered rock found deeper in the ground are more permeable, as 
was indicated by water  flowing into the trial  pits  dug by Lapland Water  Research Ltd once 
the layer of gravel till was reached (Geological Survey of Finland, 2005; Lapland Water Re-
search Ltd, 2006). 

The height of the water table in the Kevitsa area has been measured on several occasions 
(trial pits, groundwater standpipes in 1994, 2004, 2005, 2009, and 2010). Depending on to-
pography, the height of the water table varies between +196.5 and +236.4. Groundwater lies 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

155(372) 

between 0.0 and 5.5 metres from the ground surface. In the wetland areas, the water table is 
practically at ground level. In the Kevitsansarvi area (the future location of the open pit), 
groundwater lies approximately 3 metres below the ground surface. To the north of Kevitsan-
sarvi, groundwater is found approximately 2 metres below ground. The water table is at its 
lowest on the lower slopes of Kevitsanvaara Hill and on the shores of River Kitinen (ap-
proximately 5 metres below ground). 

Groundwater flows towards the wetland areas from the Kevitsansarvi area and from other 
nearby hills. In the wetlands, groundwater flow is believed to follow the direction of surface 
waters. Surface water flows and topographical studies conducted by Geological Survey of 
Finland indicate that the area is divided into seven subsidiary drainage basins. Subsequent la-
ser scanning and groundwater standpipe measurements have yielded more specific informa-
tion about the boundaries of the drainage basins (Image 9-15). 

In the northern drainage basins, water flows to the north and to the northwest towards River 
Ala-Liesijoki and ultimately towards River Kitinen. In the northwest, water flows to the west 
towards Mataraoja Brook and then towards River Kitinen. The central and southern drainage 
basins direct water to the south and to the southeast towards River Viivajoki and onwards to 
River Kitinen via River Ympärysjoki, River Ylijoki, and River Kelujoki. In the southwest, 
water flows to the south towards Lake Iso Moskujärvi and then to River Ympärysjoki, River 
Ylijoki, River Kelujoki, and ultimately to River Kitinen, as well as to the southwest towards 
River Kitinen. The northeastern and eastern drainage basins direct water to the east and the 
southeast towards River Luirojoki via River Louejoki and Allemaoja Brook, for example. 
Identifying watersheds in the wetland areas is difficult, in addition to which artificial drainage 
may redirect water flows. (Geological Survey of Finland, 2005) 
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Image 9-15: Groundwater flow directions and drainage basins. 

9.5.4 Groundwater quality 

Groundwater samples taken from the Kevitsa area have been analysed on several occasions. 
The groundwater samples taken by Geological Survey of Finland in 1994 and by Lapland 
Water Research Ltd in connection with the EIA procedure and the environmental permit ap-
plication process in 2005 represent the area’s natural groundwater quality, subject to geologi-
cal factors and potential transboundary transport of air pollutants. Geobotnia Oy installed 
eight groundwater standpipes along the access road in 2008 in order to allow for groundwater 
quality to be monitored. A further 23 groundwater standpipes were installed for monitoring 
purposes during the autumn of 2010. Samples were taken from Vaiskonselkä Spring in 2004 
and 2005 and again between 2008 and 2010. Vaiskonselkä Spring is located approximately 3 
kilometres to the north of the future location of the open pit. The locations of groundwater 
standpipes are shown in image 9-16. 
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Image 9-16: Groundwater standpipes installed within the Kevitsa mining site and in the sur-
rounding areas. 

The results of groundwater analyses are shown in Annex 5. The averages calculated on the 
basis of the samples are shown in Table 9-13. Averages were calculated on the basis of all 
samples as well as on the basis of the sampling plan. Any concentrations below the detection 
limits were included in the averages as the detection limit in question (e.g. <1 = 1). The 
maximum concentrations allowed in drinking water as per Decree No 461/2000 of the Fin-
nish Ministry of Social Affairs and Health as well as the medians derived from analyses car-
ried out on groundwater samples taken around Northern Finland and data compiled by Geo-
logical Survey of Finland (springs and wells) are included in the table for reference. 

The results of groundwater analyses indicate that the quality of groundwater in the area is 
mostly good and unaltered. The average and median pH recorded from the samples was 6.4. 
The lowest pH value (4.37) was registered in one of the groundwater standpipes installed 
along  the  access  road  (SP5).  The  pH  levels  recorded  from  this  pipe  as  well  as  from  the  
neighbouring control pipe are always low (< 6). This is due to the area’s geology; The pipes 
in question are located outside the Kevitsa intrusion, in an area characterised by sulphidic and 
graphitic  schists.  The  control  pipe  referred  to  as  VP2  in  the  image  represents  the  other  ex-
treme, where pH values are generally around 8. The average electrical conductivity measured 
from all of the samples was 8.6 mS/m and the median was 6.2 mS/m, which indicates low 
levels of electrolytes in the water. 

Only very low concentrations of heavy metals were generally found in the samples. The lev-
els of arsenic, cadmium, lead, zinc, and antimony were extremely low and often below the 
detection limit. Levels of mercury were below the detection limit in all cases. The average 
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zinc content was 17 micrograms per litre and the median was 7.5 µg/l, which is consistent 
with other median concentrations measured in Finland. 

The average concentrations of cobalt, chromium, copper, and nickel were higher than the 
medians recorded elsewhere in Finland, which reflects the area’s geological composition. The 
levels are nevertheless within the limits specified for drinking water with the exception of the 
level of nickel, which is on average slightly above the limit allowed for drinking water. The 
highest levels of nickel were naturally found above the Kevitsa ore body (Image 9-17). 

 
Image 9-17: Distribution of nickel (nikkeli) levels in groundwater. The detection limit for nickel 
was 3 micrograms per litre in most cases. 

Levels of iron and manganese were relatively high. The median iron concentration was 160 
micrograms per litre and the median manganese concentration was 50.3 micrograms per litre. 
Approximately 50% of the samples were found to have iron and manganese concentrations 
that exceeded the norms set for drinking water (200 µg/l for iron and 50 µg/l for manganese). 

Levels of chlorine, nitrates, and sulphates – which typically indicate man-made sources of 
contamination in water – were low, sometimes below the detection limits. 
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Table 9-13: Averages calculated from groundwater samples. 

 
Aver-
ages       Reference values 

 

Average, 
all sam-
ples 

Median, 
all sam-
ples 

Geological 
Survey of 
Finland 
1994 

Lapland 
Water 
Research 
Ltd 2005 Spring 

Groundwater 
2010 

Access 
road 

Decree 
No 461/2000 

Johansson 
et al. 2005 
median 

Backman 
et al. 1999 
median 

No of samples 157 157 10 17 28 39 63    

O2, mg/l 5.8 5.7   4.7 7.2 5.4    

O2, % 45.1 49.0   39.7 56.7 40.4    

pH 6.4 6.4 6.8 6.4 6.2 6.6 6.3 6.5–9.5 6.5  

EC, mS/m 8.6 6.2 8.7 13.8 2.9 9.4 9.2 250.0 9.2 6.7 

Alkalinity, mmol/l 0.7 0.4 0.6 0.9 0.2     0.3 

Suspended solids, mg/l 56.0 3.8  117.0 4.6      

Colour, mg Pt/l 281.9 82.0 370.0 259.6 32.0      

CODMn, mg/l 10.4 3.9 5.0 14.2 10.5   5.0 1.4 0.9 

Turbidity, FTU 1.5 0.9   1.1 1.6 1.7    

Total N, g/l 794.9 285.0  1,338.1 308.9      

NH4-N, g/l 107.1 7.4  256.4 9.6 86.7 122.7 400.0   

NO2,3-N, g/l 114.0 20.0  75.9 81.5 28.5 195.5 11,000.0   

NO3-N, g/l 17.5 10.0 0.5  10.0 22.3     

Total P, g/l 122.6 24.9  236.3 20.9      

PO4-P, g/l 69.6 10.0 34.0 134.0 6.6 9.6 115.0   <20 

SO4, mg/l 9.4 2.8 4.1 19.3 1.9 7.8 10.2 250.0 5.0 7.6 

As, g/l 2.2 1.0 4.0 1.3 1.0   10.0 <1 0.1 

Cd, g/l 2.3 1.0 0.0 3.7 1.0   5.0 <1 0.0 

Chloride, mg/l 1.4 1.1   0.9 1.1 1.6    

Co, g/l 11.2 4.0 3.0 19.7 2.5 10.6   <1 0.1 

Cr, g/l 9.4 3.0 3.5  3.3 3.8 16.4 50.0 <1 0.3 

Cu, g/l 13.5 3.0 9.4 35.4 3.0 4.1 18.7 2,000.0 4.0 0.8 

Fe, g/l 4,037.6 160.0 456.0 16,595.5 126.6 252.1 5,522.1 200.0 50.0 15.0 

Hg, g/l 0.2 0.1  0.2 0.1      

Mn, g/l 140.0 45.0 110.0 417.2 17.7 187.8 93.3 50.0 20.0 5.8 

Ni, µg/l 20.3 4.0 13.5 102.5 3.1 11.9 12.2 20.0 2.0 0.5 

Pb, g/l 1.4 1.0 0.2 2.2 1.0   10.0 1.0 0.1 

S, mg/l 2.4 0.9   1.2  2.5    

Sb, g/l 2.6 3.0 0.1  3.0  3.0 5.0 <1 0.0 

Zn, g/l 17.1 7.5 5.6 25.6 1.5    20.0 4.8 

 

9.5.5 Hydrological studies 

Hydrogeological studies were carried out in the area in 2010. The results will be used to pro-
duce a hydrological model of the open pit and the mining site. Modelling is still in process, 
which is why the results cannot be made full use of at this time. 

Based on current information on the fragmented nature of the bedrock, four different catego-
ries of bedrock with presumably dissimilar hydrological properties can be identified. The hy-
drological studies were designed so as to gain comprehensive data on all of the different cate-
gories. 

 Category A: fragmented top section of the bedrock (0–80 metres) 
 Category C: fragmented top section of the bedrock (0–80 metres) with shear zones 
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 Category B: deeper section of the bedrock (more than 80 metres) 
 Category D: deeper section of the bedrock (more than 80 metres) with shear zones 

Approximately 20% of all permeability measurements taken showed considerably higher lev-
els of permeability than others. The highest permeability levels were recorded near the sur-
face of the bedrock (0–40 metres), but there are also zones deeper down in the bedrock 
(< 250 metres) where permeability levels are high. Potential links between known shear 
zones and permeability levels have not yet been analysed. 

9.6 Nature and vegetation 

9.6.1 Nature 

The vegetation found in the potential future locations of the tailings storage facility and the 
waste rock dump was studied in connection with biological surveys carried out in the summer 
of 2010 (see pictures in Annex 6). The baseline conditions of nature and vegetation within the 
current mining site were described in connection with the earlier EIA procedure and envi-
ronmental permit application process (Lapland Water Research Ltd, 2005 and 2006). 

The landscape of the Kevitsa mining site is typical of Central Lapland, comprising undulating 
wetlands and small hills. Vegetation mostly comprises pine-dominated sub-xeric wooded 
moors and mesic wooded moorland as well as treeless string bogs and wooded pine and 
spruce mires. The wooded moors consist of young, homogeneous commercial forests that 
have been burned after harvesting. Paludified and lowland forests have been drained for for-
estry purposes. More solid trees, mostly pine, are only found at the top of Kevitsanvaara Hill 
and occasionally on the edges of bogs. Fallen deadwood is only found in the wettest spruce 
mires and standing deadwood occasionally in pine mires and at the top of Kevitsanvaara Hill. 

The wetlands in the area have mostly retained their natural biodiversity. The wooded wetland 
areas mostly comprise pine mires and especially dwarf shrub pine bogs, Betula nana pine 
mires, and rich pine fens. The area also has hybrids of pine mires and the two other common 
wetland types found in Central Lapland: rich fens and poor fens. The most expansive wooded 
wetland found within the mining site is located to the west of the Kevitsansarvi area and 
comprises a transitional habitat of rich pine fens, poor pine fens, poor tall-sedge fens, dwarf 
shrub pine bogs, and string bogs. Small spruce mires are found on the edges of almost all 
treeless wetland areas. The most expansive spruce mires and birch swamps are found to the 
north of Kevitsanaapa Bog. The treeless wetland areas found within the mining site are 
mostly mesotrophic and eutrophic flark bogs. Both the treeless bog found between Kevitsan-
sarvi and Satovaarankuusikko as well as Kevitsanaapa Bog are examples of these types of 
wetland. Pure rich fen habitats are also found in all of the aforementioned wetland areas. 

The alternative future locations of the tailings storage facility are characterised by vast tree-
less wetlands comprising rich flark fens, rich birch fens, and rich lawn fens as well as poor 
flark fens and poor sedge fens. Many of the flarks are vast and waterlogged and only broken 
up by narrow ridges. The largest unbroken rich fen habitat is found in Sippiöaapa Bog. The 
most common wooded pine mires are dwarf shrub pine bogs and Betula nana pine mires. 
Spruce mires are mostly found on the edges of lakes and rivers. A mosaic of thin-peated herb 
spruce mires and Rubus chamaemorus spruce mires is found on the shores of Lake Saivel-
järvi and Lake Satojärvi as well as along Sato-oja Brook. The most common and expansive 
hybrid habitats include oligotrophic and mesotrophic sedge pine mires and mesotrophic poor 
flark pine fens. 

Two large lakes – Lake Satojärvi and Lake Saiveljärvi – are found in the potential future lo-
cations of the tailings storage facility. Lake Satojärvi has been drained in the past. It is sur-
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rounded by sedge swamps and lawn swamps. Treeless swamps are also found on the shores 
of Lake Saiveljärvi. There are also two ponds in the area. TSF1 is located in the vicinity of 
Pikku Vaiskonlampi Pond, which is surrounded by poor swamp fens. A section of Iso Vaisk-
onlampi Pond would be destroyed if the waste rock dump was expanded to the west 
(WRD1.3). The pond is surrounded by a narrow zone of paludified moorland, which then 
turns into a relatively steep rocky slope. The area has several streams and rivers. Mataraoja 
Brook runs through the location of TSF1, across the poor fen found to the south of the area. 
Northern willow swamps and treeless swamps are found on the banks of Mataraoja Brook. 
Lake Saiveljärvi drains into River Viivajoki, which is flanked by treeless swamps and herb 
and grass spruce mires. A mosaic of thin-peated herb spruce mires and Rubus chamaemorus 
spruce mires is found along Sato-oja Brook, downstream from Lake Satojärvi. Herb and grass 
spruce mires are found on the banks of a brook downstream from Pikku Vaiskonlampi Pond. 
A few smaller wetland streams also drain into Lake Saiveljärvi and Lake Satojärvi. Three 
springs/seeps have been found in the vicinity of Lake Satojärvi. 

9.6.2 Areas of biological significance 

The degree of biodiversity in an area is usually determined on the basis of different kinds of 
protected habitats. In the Kevitsa area, biotopes identified as habitats of special importance 
under Section 10 of the Finnish Forest Act include herb and grass spruce mires, flood mead-
ows, wooded moorland islands in wetland areas, outcrops, and the immediate surroundings of 
ponds, streams, and springs. There are also natural springs located to the east of Lake Sato-
järvi which are protected under Section 17a of the Finnish Water Act. A permit is required for 
altering these areas. There are no habitats protected under Section 29 of the Finnish Nature 
Conservation Act in the area. 

 
Image 9-18: Spring to the east of Lake Satojärvi (on the left) and herb and grass spruce mires on 
the banks of a brook downstream from Pikku Vaiskonlampi Pond (on the right). (Source: Sau-
vola). 

The Kevitsa mining site falls under Northern Finland in conservation status classifications. 
Threatened biotopes are categorised as either critically endangered (CR), endangered (EN), or 
vulnerable (VU). A breakdown of the conservation statuses of the biotopes found in the area 
is shown in Table 9-14 (Raunio et al., 2008). Endangered biotopes within the area include 
rich lawn fens, and vulnerable biotopes include Equisetum sylvaticum spruce mires, rich 
spruce-birch fens, rich pine fens, and herb-rich pine fens, as well as serpentine outcrops. Ar-
eas of biological significance are shown in Annex 7. 
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Table 9-14: Conservation statuses of biotopes found in the Kevitsa area (Raunio et al., 2008). 
EN = endangered; VU = vulnerable; NT = near threatened; LC = least concern. 
 

Biotope category Biotope 

Conservation 
status in 
Northern 
Finland 

National 
conservation 

status 
Spruce mires 
 Equisetum sylvaticum spruce mires VU EN 
 Thin-peated herb spruce mires NT EN 
 Herb and grass spruce mires NT VU 
 Rubus chamaemorus spruce mires NT VU 
Poor spruce-birch fens and rich spruce-birch fens 
 Rich spruce-birch fens VU VU 
 Sedge spruce-birch fens NT NT 
Pine mires 
 Spruce-pine mires NT VU 
 Eriophorum vaginatum pine bogs LC LC 
 Dwarf shrub pine bogs LC LC 
 Sphagnum fuscum bogs LC LC 
 Carex globularis pine mires LC NT 
Poor pine fens and rich pine fens 
 Rich pine fens VU VU 
 Herb-rich pine fens VU VU 
 Low-sedge pine fens NT NT 
 Flark pine fens LC LC 
 Tall-sedge pine fens LC LC 
Poor fens 
 Herb-rich sedge fens NT VU 
 Poor sedge fens LC LC 
 Poor flark fens LC LC 
 Poor swamp fens LC LC 
 Poor minerotrophic low-sedge fens LC LC 
Rich fens 
 Rich lawn fens EN EN 
 Rich birch flark fens NT VU 
 Rich flark fens NT NT 
Swamps 
 Birch swamps LC NT 
 Willow swamps LC NT 
 Treeless swamps LC LC 
 Northern willow swamps LC LC 
Wetland complexes 
 Southern subtype northern boreal string bogs LC LC 
Waters 
 Spring fens LC VU 
Outcrops and talus 
 Serpentine outcrops, talus, and scree VU VU 

 

 

9.6.3 Populations of threatened plants and fungi 
There are several populations of threatened or otherwise significant species of vascular plants 
and fungi within the mining site. No threatened species of lichen or moss are known to occur 
within the site. Information about the prevalence of different species was compiled in connec-
tion with the biological surveys carried out in the summer of 2010 and pooled from the tax-
onomy database of Lapland Centre for Economic Development, Transport and the Environ-
ment (last updated on 13 April 2010) and from reports produced by Lapland Water Research 
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Ltd. A breakdown of the conservation statuses and prevalence of species found in the area is 
shown below in Table 9-15 and Image 9-19. The national conservation statuses of the species 
are given according to the latest conservation status classification published on 1 December 
2010 (Rassi et al.). 
Table 9-15: Conservation statuses of threatened and otherwise significant species of plants and 
fungi found in the Kevitsa area. 

Species NCS RCS P SC NR Prevalence in the Kevitsa area 
Carex capi-
tata 

Capitate 
sedge LC RT    

Found near the headwaters of Mataraoja 
Brook and on a moorland island in a wetland 
area to the north of the brook 

Carex heleo-
nastes 

Hudson Bay 
sedge VU    X One population in Sippiöaapa Bog 

Carex livida Livid sedge LC    X 
Several vast populations in Sippiöaapa Bog, 
around Lake Saiveljärvi, in Kevitsanaapa Bog, 
and in the wetlands found to the east and 
west of the Kevitsansarvi area 

Dactylorhiza 
incarnate 
ssp. incar-
nata  

Early marsh 
orchid VU     

Several populations to the north of Kevit-
sanaapa Bog, in the rich spruce-birch fen 
located between Kevitsanvaara Hill and Ke-
vitsansarvi, around Lake Satojärvi, in Sip-
piöaapa Bog, and in the Loivonen wetland 
area 

Listera ovata 
European 
common 
twayblade 

LC  X   One population in the eastern parts of the 
location of TSF1 in the Loivonen wetland area 

Lychnis 
alpina var. 
serpentinicola 

Alpine catch-
fly NT   X X Two populations in the Vaiskonselkä area 

Amylocystis 
lapponica 

(Bracket 
fungus) NT     Found to the west and southwest of Lake 

Satojärvi 
Fomitopsis 
rosea Rosy conk NT     One population to the southwest of Satovaara 

Hill 
Phlebia cen-
trifuga 

(Wood-rotting 
fungus) NT     Two populations to the east of Lake Satojärvi 

NCS = national conservation status (Rassi et al., 2010): VU = vulnerable; NT = near threatened; LC = least concern. 
RCS = regional conservation status: RT = regionally threatened. P = protected under the Finnish Nature Conserva-
tion Act. SC = special concern as per the Finnish Nature Conservation Decree. NR = national responsibility under in-
ternational conventions. 

The species with the highest conservation statuses are the Alpine catchfly (Lychnis alpina 
var. serpentinicola), which has been identified as a species of special concern, and the na-
tionally protected European common twayblade (Listera ovata) (Image 9-20). 
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Image 9-19: Prevalence of threatened and otherwise significant species of plants and fungi 
found in the Kevitsa area. A more detailed map indicating the locations of each species has 
been produced for the authorities. 
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Image 9-20: Alpine catchfly (Lychnis alpina var. serpentinicola) (on the left) and European com-
mon twayblade (Listera ovata) (on the right). (Source: Sauvola). 

Habitats that are vital for the survival of species identified as special concern under Sec-
tion 47 of the Finnish Nature Conservation Act must not be destroyed or compromised. A 
special protection order issued to this effect becomes legally enforceable once the regional 
Centre for Economic Development, Transport and the Environment has specified the area 
where such a species is found. An appeal may be lodged to reverse the special protection or-
der. Species protected under Section 42 of the Finnish Nature Conservation Act must not be 
picked, cut, uprooted, or destroyed. The regional Centre for Economic Development, Trans-
port and the Environment can grant exemptions in cases where the conservation status of 
such species would not be compromised by the destruction of individual populations. 

Two nationally vulnerable species of plants – Hudson Bay sedge (Carex heleonastes) and 
early marsh orchid (Dactylorhiza incarnate ssp. incarnata) – are found within the mining 
site. Species are deemed vulnerable if their natural survival in Finland has become threatened. 
The Finnish Nature Conservation Act does not specify special protection measures for these 
species. The survival of the populations must nevertheless be factored into land use plans. 

One regionally threatened species – capitate sedge (Carex capitata) – and three species that 
Finland is obligated to protect under international conventions – Alpine catchfly (Lychnis 
alpina var. serpentinicola), livid sedge (Carex livida), and Hudson Bay sedge (Carex heleo-
nastes) – also occur in the vicinity of the mining site. Regionally threatened species are in 
danger of becoming extinct within the ecoregion in question. In conservation status classifica-
tions, the Kevitsa mining site falls within an ecoregion referred to as ‘4b, Northern Boreal 
Forest, Southern Lapland’. National responsibility species include species for the survival of 
which Finland can be deemed to be responsible on a global scale. The survival of these spe-
cies must be factored into land use plans. 
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Image 9-21: Early marsh orchid (Dactylorhiza incarnate ssp. incarnata) (on the left) and livid 
sedge (Carex livida) (on the right). (Source: Sauvola). 

9.6.4 Biological surveys 

The element concentrations found in moss and fungi in the Kevitsa area were analysed in the 
summer of 2009 (Lapland Water Research Ltd, 2010b). Mosses do not have roots, which is 
why element concentrations found in mosses and aquatic mosses are indicative of air and wa-
ter quality respectively. Fungi also get nutrients through their roots, and the element concen-
trations found in fungi represent the area’s natural heavy metal concentrations before the start 
of the mining project. 

The heavy metal concentrations measured from moss samples (Pleurozium schreberi) col-
lected from 17 different locations around the Kevitsa area were relatively low. Levels of ar-
senic, cadmium, lead, and vanadium were below the detection limits in all of the sampled lo-
cations, and levels of chromium were below the detection limit in most of the locations. Most 
of the results were consistent with the natural background concentrations. Only nickel levels 
were slightly higher than the natural background concentrations in all of the sampled loca-
tions (Image 9-22). The highest levels of heavy metals were recorded in the Kevitsansarvi 
area and on the hilly areas found in the south of the Koitelaiskaira Natura 2000 site. Rela-
tively high levels were also recorded in the Mustaselkä area. (Lapland Water Research Ltd, 
2010b) The average nickel content recorded from moss samples was 3.59 milligrams per 
kilogram, which is largely consistent with the average nickel contents recorded elsewhere in 
Central Lapland (Finnish Forest Research Institute, 2006) (Image 9-23). National controls are 
based on a considerably sparser network of sampling areas, which is why they do not flag up 
smaller regional variations. National controls nevertheless clearly indicate the effects of 
emissions originating from the Kola Peninsula on Central Lapland. 
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Image 9-22: Natural background concentrations of nickel in the moss (Pleurozium schreberi, 
seinäsammal in Finnish) found in the Kevitsa area. 
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Image 9-23: Increases and decreases in the levels of nickel found in moss around Finland (Fin-
nish Forest Research Institute, 2006). 

Aquatic moss samples (Fontinalis dalecarlica) were collected from three different locations 
in Mataraoja Brook: two by Kiviportinkoski Rapids and one at the mouth of Mataraoja 
Brook. The levels of aluminium, arsenic, chromium, nickel, and vanadium were higher at the 
mouth of Mataraoja Brook. The highest levels of cadmium, copper, iron, lead, zinc, and mer-
cury were recorded in samples taken from the more southern sampling point by Kiviportin-
koski Rapids. The lowest heavy metal concentrations were measured from samples collected 
from the more northern sampling point by Kiviportinkoski Rapids, with the exception of the 
levels of copper, lead, and mercury. The small number of aquatic moss samples weakens the 
reliability of the results. Water quality in Mataraoja Brook is likely to be most notably af-
fected by artificial drainage, the area’s natural geological conditions, and other characteristics 
of the drainage basin. (Lapland Water Research Ltd, 2010b) 

Milk-cap samples (Lactarius rufus) collected from 17 different locations around the Kevitsa 
area indicated relatively consistent heavy metal concentrations throughout the area, and the 
levels of lead and vanadium, for example, were below the detection limits in all of the sam-
pled locations. The highest levels of heavy metals were recorded in the Kevitsansarvi area, on 
the slopes of Kevitsanvaara Hill, and in the Mustaselkä area. The heavy metal concentrations 
measured from milk-caps collected from the Kevitsa area were also compared against those 
of milk-caps picked for human consumption in Southern Finland. The median concentrations 
of arsenic, lead, and vanadium were higher in the milk-caps collected from the Kevitsa area 
than in those found in Southern Finland. The median concentrations of cadmium, chromium, 
copper,  iron,  nickel,  and  zinc  were  lower  in  the  milk-caps  collected  from  the  Kevitsa  area  
than in those found in Southern Finland. The reliability of comparisons between the milk-
caps found in the Kevitsa area and those collected in Southern Finland is compromised by the 
higher detection limits used in the analyses carried out on the samples collected from the Ke-
vitsa  area.  The results  were not  as  accurate  as  those of  the analyses carried out  in  Southern 
Finland in terms of lower concentrations. (Lapland Water Research Ltd, 2010b) 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

169(372) 

Pine needles 

Lapland Water Research Ltd studied the baseline conditions for air pollution in the Kevitsa 
mining site and its surroundings before the beginning of the mining project in April and May 
2010, with a special focus on sulphur. Pine was chosen as the bioindicator and pine needles 
analysed for heavy metal concentrations. Pine (Pinus sylvestris) is a useful bioindicator 
thanks to its long life and its relatively high sensitivity to air pollutants (Lapland Water Re-
search Ltd, 2011a). Results of later studies conducted over the course of the project can be 
compared against the results of the 2010 survey. 

Pine needle samples were collected from 17 different locations along four radial lines leading 
away from the mining site. The radial lines from where samples were taken run to the north-
east, to the east, to the south, and to the west of the mining site. The lines were chosen to fac-
tor in the Koitelaiskaira Natura 2000 site to the northeast of the mining site, Lake Satojärvi to 
the east, and the village of Petkula and the access road to the west. Coordinates for the loca-
tions where samples were to be collected were specified in the Environmental Control Plan 
associated with the mining project (Lapland Water Research Ltd, 2010a). The actual coordi-
nates of the locations are slightly different due to practical reasons. The exact sampling loca-
tions are shown in a report produced by Lapland Water Research Ltd (Lapland Water Re-
search Ltd, 2011a). The samples were taken in accordance with the SFS 5669 standard. 

The samples were analysed using ICP-OES technology in a laboratory of Suomen Ym-
päristöpalvelu Oy. The elements were extracted using a HNO3/HCl solution. The samples 
were analysed for levels of arsenic (As), barium (Ba), cadmium (Cd), cobalt (Co), chromium 
(Cr), copper (Cu), molybdenum (Mo), nickel (Ni), lead (Pb), antimony (Sb), sulphur (S), va-
nadium (V), and zinc (Zn). The pine needle samples collected from the Kevitsa mining site 
and its surroundings in 2010 showed lower concentrations of sulphur than samples included 
in other pine needle analyses carried out in the 2000s on average. However, there are no 
sources of pollution in the immediate vicinity of the Kevitsa site, unlike in the other analysed 
areas. Almost 90% of the one-year-old needles and half of the two-year-old needles neverthe-
less showed sulphur levels above the natural background concentration limit of 900 milli-
grams per kilogram (while the average sulphur content of the one-year-old needles was 974 
mg/kg and that of the two-year-old needles 894 mg/kg). The highest sulphur concentrations 
were recorded in samples collected to the northeast and east of the mining site and in the vil-
lage of Petkula (Lapland Water Research Ltd, 2011a). 

The levels of copper and nickel were slightly higher in samples representing one-year-old 
needles than those representing two-year-old needles. Zinc, on the other hand, appears to ac-
cumulate in older pine needles. The heavy metal concentrations measured in the different 
sampling locations were correlated with the location’s distance from the mining site. With the 
concentrations measured in all of the different locations taken into account, distance from the 
mining site did not appear to be linked to the levels recorded. Sulphur levels were found to 
increase with proximity to the mining site along the radial line to the east. Nickel levels were 
found to decrease somewhat with distance from the mining site to the northeast, and sulphur 
and copper levels were found to decrease with distance from the mining site to the east. The 
aforementioned correlations may be due to natural concentrations of sulphur, copper, and 
nickel, or they may reflect preparations on the mining site. Southerly winds dominate in So-
dankylä local authority, which also supports the findings. The levels of the other elements 
analysed (arsenic, barium, cadmium, cobalt, chromium, molybdenum, lead, antimony, and 
vanadium) were below the detection limits used (Lapland Water Research Ltd, 2011a). 

Future samples should ideally be collected from the same areas and in similar  times of  the 
year as those analysed by Lapland Water Research Ltd in order for the results obtained in dif-
ferent years to be as comparable with each other as possible. 
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Ants 

Ants (Formica sp.) are useful bioindicators thanks to their ability to selectively accumulate 
metals within their tissues (Lapland Water Research Ltd, 2011b). Lapland Water Research 
Ltd studied the metal accumulation in ants found in the Kevitsa mining site and its surround-
ings before the beginning of the mining project in the summer of 2010. Results of later stud-
ies conducted over the course of the project can be compared against the results of the 2010 
survey. The samples were taken in accordance with guidelines issued by the Finnish Envi-
ronment Institute Centre for Ecotoxicological Research. 

Ant samples were collected from 15 different locations along four radial lines leading away 
from the mining site. The radial lines from where samples were taken run to the northeast, to 
the east, to the south, and to the west of the mining site (similarly to the pine needle sampling 
locations, Lapland Water Research Ltd, 2011a). Coordinates for the locations where samples 
were to be collected were specified in the Environmental Control Plan associated with the 
mining project (Lapland Water Research Ltd, 2010b). The actual coordinates of the locations 
are different, because ant colonies could not be found in the planned locations. The exact 
sampling locations are shown in a report produced by Lapland Water Research Ltd and they 
are not always the same as the locations where pine needle samples were collected (Lapland 
Water Research Ltd, 2011b). 

The samples were analysed using ICP-OES technology in a laboratory of Suomen Ym-
päristöpalvelu Oy. The samples were analysed for levels of arsenic (As), barium (Ba), cad-
mium (Cd), cobalt (Co), chromium (Cr), copper (Cu), molybdenum (Mo), nickel (Ni), lead 
(Pb), antimony (Sb), vanadium (V), and zinc (Zn). The barium content measured in ants in 
2010 was 23 ± 6.3 milligrams per kilogram on average, while cadmium content was 2.0 ± 0.4 
mg/kg, copper content 14 ± 1.0 mg/kg, nickel content 1.6 ± 0.6 mg/kg, and zinc content 422 
± 67 mg/kg. The aforementioned concentrations are lower than those measured in ants in 
connection with other studies conducted in Finland in the 2000s. No significant variations in 
heavy metal concentrations were observed between the different sampling locations. The lev-
els of the other elements analysed (arsenic, cobalt, chromium, molybdenum, lead, antimony, 
and vanadium) were below the detection limits used (Lapland Water Research Ltd, 2011b). 

According to the Environmental Control Plan, ant samples will be collected again in 2012 
and at three-year intervals thereafter (Lapland Water Research Ltd, 2010b). Future samples 
should ideally be collected from the same or nearby colonies and in similar times of the year 
as those analysed by Lapland Water Research Ltd in order for the results obtained in different 
years to be as comparable with each other as possible. 

9.7 Animals 

The animals found in the Kevitsa area were surveyed in the course of the earlier EIA proce-
dure and environmental permit application process relating to an ore extraction rate of 
5 million tonnes per annum. The information was updated in 2010 on the basis of new data 
and on-site biological surveys. 

Information on game and other terrestrial animals was collected by interviewing members of 
a local game management association. Two people were interviewed: Veikko Vaara, Chair-
man of Sodankylä Game Management Association, and Juha Melamies, who hunts elk in the 
Kevitsa area. 

Information on birds was compiled by conducting biological surveys and by pooling data on 
earlier sightings from existing biological studies and literature as well as from the databases 
of Finland’s environmental administration (register of threatened species), Metsähallitus (ter-
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ritories of threatened diurnal birds of prey), and Lapland Ornithological Society, from other 
national records (HERTTA database, Finland Bird Atlas, HATIKKA database, EIONET da-
tabase), and by interviewing local nature enthusiasts. 

Land-fowl nesting in the Kevitsa area as well as waterfowl, waders, and gulls found at Lake 
Satojärvi and Lake Saiveljärvi were studied in the summer of 2010. On-site biological studies 
were carried out on nesting birds in June and July. 

Earlier sightings pooled from publications relating to bird life in the Kevitsa area and inter-
views with local bird watchers and other nature enthusiasts were used as background data for 
the on-site biological surveys. Information on nesting birds of prey was sought from Tuomo 
Ollila at Metsähallitus. Contact details for local bird watchers were obtained from Lapland 
Ornithological Society, for example. The overall importance of bird life in the Kevitsa area 
was discussed with Ossi Pihajoki, member of the Regional Rarities Committee of Lapland 
Ornithological Society. 

Biological surveys were conducted in areas that had not been surveyed in connection with the 
earlier EIA procedure (TSF1, TSF2, and TSF4). Lake Satojärvi and its surroundings (TSF5) 
were also surveyed. Land-fowl nesting in the vicinity of TSF1, TSF2, and TSF4 were sur-
veyed along line transects between 18 and 21 June 2010 in favourable weather conditions. 
Lapland  Water  Research  Ltd  carried  out  a  line  transect  survey  in  the  surroundings  of  Lake  
Satojärvi (TSF5) on 18 June 2010. Waterfowl found in Lake Saiveljärvi were surveyed along 
belt transects on 16 and 27 July 2010 (Lapland Water Research Ltd). The surveyors followed 
the southern shore of Lake Saiveljärvi, making observations at regular intervals. A total of 40 
hours were spent on line transect surveys, and the combined length of the surveyed lines was 
30.2 kilometres. Surveys were called off on rainy and windy days. The surveys were carried 
out according to national line transect guidelines (Koskimies & Väisänen, 1988; Koskimies 
1994). 

9.7.1 Birds 

9.7.1.1 Overview 
Earlier sightings of birds found in the Kevitsa area were pooled from various sources in con-
nection with the on-site biological surveys. There are few active bird watchers in the area, 
and the birds found within the Kevitsa mining site, for example, have not been observed ac-
tively. There are also no previous publications on bird life in the area, with the exception of 
the reports produced in connection with the earlier EIA procedure. Information on the preva-
lence of game species was obtained from local hunters. 

The most common species of birds found within the Kevitsa mining site and in its surround-
ings are the Willow Warbler  and the Brambling,  which are also the most  numerous species  
nesting across the whole of Southern Lapland. A total of 38 species of birds were identified 
within the surveyed area in connection with the biological surveys conducted during the nest-
ing season of summer 2010. In addition to the two aforementioned species, the most numer-
ous included the Common Redpoll, which is a common woodland bird, and the Eurasian 
Siskin, which is found in coniferous forests (taxonomy according to Väisänen et al., 1998). 
The surveyors also sighted eight species of wetland birds, of which the Wood Sandpiper and 
the Meadow Pipit were the most numerous. The highest number of wetland species were 
sighted within the location of TSF1 in the southeastern parts of Sippiöaapa Bog, where a 
number of different wetland species were relatively comprehensively represented. 
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The most numerous species of waterfowl found nesting in the area was the Common Gold-
eneye, which was common in Lake Saiveljärvi, especially in the eastern parts of the lake, and 
in River Viivajoki. The Common Teal was also relatively numerous. The most numerous 
species found in Lake Satojärvi included the Common Teal, the Common Scoter, the Tufted 
Duck, and the European Herring Gull. 

9.7.1.2 Bird life in the future locations of the tailings storage facility and the waste rock dump 

The location of TSF1 mostly comprises the southeastern and southern parts of Sippiöaapa 
Bog. The central and eastern parts of the planned tailings storage facility fall on the wooded 
moorland islands of Kalliokumpu and Vaiskonpalo. Sippiöaapa Bog has a comprehensive 
range of wetland birds, including several conservationally important species (Table 9-16). 

Table 9-16: Conservationally important species of birds sighted during biological surveys in the location of 
TSF1 and the minimum number of sighted and indicated breeding pairs. EU = species listed in Annex 1 of the 
European Birds Directive. NR = species for the survival of which Finland is responsible on a global scale. 
NCS = species for which a national conservation status has been specified/threatened species (VU = vulner-
able; NT = near threatened). 

  Conservation status 

Species   EU NR NCS 

No of breed-
ing pairs 
(sighted) 

Total No of 
breeding pairs 

(indicated) 
Conservation 

score 
Merlin Falco columbarius X   1 4.7 16.14 

Whooper Swan Cygnus cygnus X X  2 2.0 8.12 

Broad-billed Sandpi-
per Limicola falcinellus  X  1 6.0 9.01 

Wood Sandpiper Tringa glareola X X  16 44.6 7.70 

Greenshank Tringa nebularia  X  2 2.3 2.49 

Spotted Redshank Tringa erythropus  X  1 2.6 4.31 

Common Crane Grus grus X   1 0.7 3.66 

Common Redstart Phoenicurus phoenicurus  X  1 2.7 0.24 

Yellow Wagtail Motacilla flava   VU 4 25.0 1.24 

Meadow Pipit Anthus pratensis   NT 6 30.2 1.41 

Crossbill sp. Loxia sp.  X  4 21.7 1.38 

Total   4 7 2 39 142 55.7 

Total, all species      138 481 70.1 

A total of eight species of wetland birds were sighted in the location of TSF1 (taxonomy ac-
cording to Väisänen et al., 1998). The most numerous wetland species were the Wood Sand-
piper  and  the  Meadow Pipit.  The  areas  with  the  richest  bird  life  were  found  in  Sippiöaapa  
Bog to the north of Mataraoja Brook, which extends as an unbroken treeless flark bog to the 
northwest of Mataraoja Brook. Pikku Vaiskonlampi Pond and its surroundings form a ho-
mogenous safe habitat for nesting species such as the Whooper Swan. 

TSF2 is located near the existing power line. The wettest areas with the richest bird life are 
confined to a relatively small space comprising a flark bog approximately 300 metres to the 
east  of  the  access  road.  The  species  with  the  highest  conservation  status  in  the  area  is  the  
Wood Sandpiper, while other species in the area are typical woodland birds. The eastern parts 
of TSF2 comprise elevated woodlands, and the areas with the richest bird life are found in the 
wetland complexes near the northern shore of Lake Saiveljärvi. 

The location of TSF4 comprises Lake Saiveljärvi and its surroundings. The shores of Lake 
Saiveljärvi are mostly barren, and there are few fertile coves suitable for feeding waterfowl 
compared to Lake Satojärvi, for example. The most verdant shores are found near River 
Viivajoki at the eastern end of the lake. This is also where the majority of conservationally 
important species of waterfowl and waders are found. The lake also has significance as a 
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gathering place during migration. A breakdown of the most important species sighted in Lake 
Saiveljärvi and its surroundings is shown below in Table 9-17 (TSF2 and TSF4) and those 
sighted in Lake Satojärvi (TSF5) in Table 9-18. 

 

Table 9-17: Conservationally important species of birds sighted during biological surveys 
in the locations of TSF2 and TSF4 in June and the minimum number of sighted and indi-
cated breeding pairs. EU = species listed in Annex 1 of the European Birds Directive. NR = 
species for the survival of which Finland is responsible on a global scale. NCS = species 
for which a national conservation status has been specified/threatened species (VU = vul-
nerable; NT = near threatened). 

  Conservation status 

Species   EU NR NCS 

No of breed-
ing pairs 
(sighted) 

Total No of 
breeding 

pairs (indi-
cated) 

Conservation 
score 

Whooper Swan Cygnus cygnus X X  1 1.0 5.00 

Common Goldeneye Bucephala clangula  X  8 6.0 1.02 

Common Teal Anas crecca  X  7 5.0 0.77 

Wood Sandpiper Tringa glareola X X  6 16.1 3.77 

Greenshank Tringa nebularia  X  1 1.1 1.49 

Yellow Wagtail Motacilla flava   VU 3 18.8 1.01 

Meadow Pipit Anthus pratensis   NT 6 29.1 1.38 

Total   2 5 2 32 77 14.4 

Total, all species      109 341 29.4 

 

Table 9-18: Conservationally important species of birds sighted during biological surveys in the loca-
tion of TSF5 and the minimum number of sighted and indicated breeding pairs. EU = species listed in 
Annex 1 of the European Birds Directive. NR = species for the survival of which Finland is responsible 
on a global scale. NCS = species for which a national conservation status has been speci-
fied/threatened species (VU = vulnerable; NT = near threatened). 

  Conservation status 

Species   EU NR NCS 

No of 
breeding 

pairs 
(sighted) 

Total No of 
breeding 

pairs (indi-
cated) 

Conservation 
score 

Willow Grouse Lagopus lagopus   NT 1 13.2 6.82 

Black Grouse Tetrao tetrix X X NT 2 10.2 4.58 

Wood Grouse Tetrao urogallus X X NT 1 22.3 15.38 

Eurasian Golden Plover Pluvialis apricaria X   1 4.0 2.42 

Greenshank Tringa nebularia  X  1 1.7 1.97 

Wood Sandpiper Tringa glareola X X  36 143.6 17.47 

Black Woodpecker Dryocopus martius X   1 1.5 1.31 

Eurasian Three-toed Woodpecker Picoides tridactylus X X  2 18.1 27.28 

Meadow Pipit Anthus pratensis   NT 3 21.6 1.12 

Yellow Wagtail Motacilla flava   VU 14 125.3 3.82 

Common Redstart Phoenicurus phoenicurus  X  5 19.1 0.95 

Siberian Jay Perisoreus infaustus  X NT 5 64.3 35.04 

Total   6 7 6 72 445 118.2 

Total, all species      244 1,255 154.9 

The location of TSF5 comprises Lake Satojärvi and its surroundings. Lake Satojärvi has the 
richest bird life of all the areas located near the mining site. The lake is located within the 
Koitelaiskaira Natura 2000 site. The birds nesting in the area include several waterfowl spe-
cies that are commonly found in Lapland, such as the Common Scoter, the Long-tailed Duck, 
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and the Smew. The area also has a number of species that are usually only found further 
south. The lake has significance as a locally valuable area of nesting and as a resting place for 
migrating waterfowl, waders, and gulls. The area is also significant as a gathering place dur-
ing the moulting season. The land around Lake Satojärvi is home to several old-growth forest 
species and conservationally important species of birds. 

If one of the more intensive project alternatives is chosen, the waste rock dump will extend to 
the west, to the north, or to the east of the current mining site and partially into the Koitelais-
kaira Natura 2000 site and the location of TSF1. 

The northern end of WRD1.1 encroaches on the southern parts of Huutamoaapa Bog, which 
is  included  in  the  Natura  2000  site.  Huutamoaapa  Bog  is  a  vital  habitat  for  wetland  birds.  
WRD1.1 also encroaches on the territory of a threatened species of birds of prey. WRD1.2 
and WRD1.3 are believed to have less impact on bird life. 

9.7.1.3 Threatened and conservationally important species of birds 
The conservation status data relating to the Kevitsa mining site were verified by comparing 
them against the information contained in the taxonomy database of Lapland Centre for Eco-
nomic Development, Transport and the Environment (last updated on 13 April 2010). The re-
cords indicate that nine large birds of prey have established territories within or in the imme-
diate vicinity of the mining site. 

A hunting Osprey and a White-tailed Eagle were sighted several times in the vicinity of Lake 
Saiveljärvi in connection with the biological surveys conducted in the summer of 2010. How-
ever, the eyries of these birds are located further away. 

A threatened species of diurnal birds of prey formerly nested in the Kevitsansarvi area, but 
the latest information indicates that the bird has abandoned or is about to abandon its old ter-
ritory. The birds have been spotted building a new eyrie some kilometres to the southeast of 
the mining site. Whether this is the same breeding pair is not certain, but it appears likely. 

Several threatened species of birds of prey nest within the Koitelaiskaira Natura 2000 site, but 
their territories extend to no closer than just over a kilometre from the mining site. One 
threatened species has an eyrie in Sippiöaapa Bog to the west of Pikku Vaiskonselkä, ap-
proximately one kilometre from the location of TSF1. (Tuomo Ollila, Metsähallitus, 
LAPELY/1008/07.01.2010) 

9.7.1.4 Important bird areas 

The Kevitsa mining site is located close to Koitelaiskaira Wilderness and Pomokaira Wilder-
ness (region No 920256), which have been identified as nationally (FINIBA) and internation-
ally (IBA) important bird areas (BirdLife Finland, 2011). The whole of Lake Satojärvi, which 
belongs to the Koitelaiskaira Natura 2000 site, is located within the FINIBA/IBA region. The 
area’s FINIBA/IBA designation is based on the prevalence of swans, the Smew, the Wood 
Grouse, the Broad-billed Sandpiper, the Ruff, the Jack Snipe, the Whimbrel, the Wood Sand-
piper, and the Spotted Redshank. Other criteria include the Eurasian Three-toed Woodpecker, 
the Siberian Tit, the Siberian Jay, the Pine Grosbeak, and threatened species. 

Based on earlier studies and the surveys conducted in 2010, the areas with the highest local 
significance include Lake Satojärvi, the southeastern and southern parts of Sippiöaapa Bog 
(TSF1), and Lake Saiveljärvi. 
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As part  of  the Koitelaiskaira  Natura 2000 site,  Lake Satojärvi  connects  to  wetland areas lo-
cated to the east and southeast of the lake, forming an unbroken habitat for birds. The western 
end of TSF1 encroaches on an important wetland bird habitat in Sippiöaapa Bog. Lake 
Saiveljärvi is an important nesting place for waterfowl that favour oligotrophic inland waters 
as well as a gathering place during migration. 

9.7.2 Other animals 

The Kevitsa area is largely wilderness, and it has a diverse range of terrestrial animals. Ac-
cording to distribution records, the mining site and its immediate surroundings are home to a 
vast  number  of  animals  typical  of  Southern  Lapland.  The  area  is  within  the  range  of  all  of  
Finland’s large carnivorous mammals. The brown bear (Ursus arctos) and the Eurasian lynx 
(Lynx lynx) are common in the region. The grey wolf (Canis lupus) and the wolverine (Gulo 
gulo) have also been sighted in the Kevitsa area. The Eurasian elk is well-established in the 
vicinity of the mining site. Small carnivorous mammals found in the area include the stoat 
(Mustela erminea)  and the least  weasel  (Mustela nivalis). Voles are extremely numerous in 
Southern and Central Lapland at the moment, which is evidenced, among other indicators, by 
the large adder (Vipera berus, Image 9-24) spotted in the area. Adders typically increase in 
numbers when more prey is available. 

 
Image 9-24: An adder spotted in the Pikku Vaiskonselkä area. 

9.7.3 Game 
The solid-ground areas within and near the mining site provide an important habitat for game 
species. The diversity of the biotopes found in the area enables many different species of 
animals to thrive in the Kevitsa mining site and in its surroundings as well as increasing the 
importance of these areas as feeding sites and migration routes. The Kevitsa area is a locally 
significant hunting ground. 

The most  important  game species  in  the Kevitsa  area is  the Eurasian elk (Alces alces). The 
area’s elk population has grown beyond the target level in recent years, which is why the 
mining site and the surrounding areas have been extremely popular with elk hunters. The di-
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versity of biotopes makes the Kevitsa area a very good year-round habitat for elk. In summer-
time, elk are found feeding on aquatic plants in the wetlands and on the edges of the lakes and 
rivers, and in the winter, they eat pine saplings and branches of broad-leaved trees. In other 
words, elk also winter in the solid-ground areas of the mining site and its surroundings (Juha 
Melamies, interview on 28 October 2010; Veikko Vaara, e-mail on 2 November 2010). 

The European roe deer (Capreolus capreolus) is not usually found in the area. The deer have 
nevertheless begun to spread to the Sodankylä area in recent years, and the northernmost 
sightings have been reported in the vicinity of the villages of Petkula, Kersilö, and Sattanen. 
Small carnivorous mammals, such as the American mink (Neovison vison), the pine marten 
(Martes martes), and the red fox (Vulpes vulpes), are also occasionally hunted in the Kevitsa 
area. Small carnivorous mammals are mostly hunted recreationally. The mountain hare 
(Lepus timidus) is also found in the area. The population is small, and the animals mostly live 
on farmland close to the villages (Veikko Vaara, e-mail on 2 November 2010). 

The area has healthy numbers of game birds, although considerable variations exist. The year 
2009, for example, was particularly bad. The numbers of the Black Grouse (Tetrao tetrix) and 
the Wood Grouse (Tetrao urogallus) were especially low, and only adults were generally 
sighted in the autumn. The numbers began to improve in 2010, and Willow Grouse (Lagopus 
lagopus), in particular, have become more numerous. The numbers of game birds are mostly 
affected by natural conditions, but hunting also has an impact. (Juha Melamies, interview on 
28 October 2010) 

Waterfowl are mostly hunted around Lake Saiveljärvi and Lake Satojärvi. Waterfowl hunting 
is considerably less common than elk hunting, for example. The Bean Goose (Anser fabalis) 
is hunted occasionally in the boggy areas of Koitelaiskaira Wilderness (Juha Melamies, inter-
view on 28 October 2010; Veikko Vaara, e-mail on 2 November 2010). 

9.7.4 Species listed in Annex IV (a) of the European Habitats Directive 

Of the animals  found in the area,  the brown bear,  the Eurasian lynx,  the grey wolf,  and the 
European otter (Lutra lutra) are among species listed in Annex IV (a) of the European Habi-
tats Directive. The species listed in Annex IV of the European Habitats Directive are species 
of Community interest in need of strict protection. Deliberate capture or killing of animals 
listed in the annex is prohibited, as is deliberate disturbance of the species especially during 
breeding. Such species must also not be used for commercial purposes. In addition, deteriora-
tion or destruction of breeding sites or resting places of the animals is prohibited. Exemptions 
may be applied for. 

The brown bear  and the Eurasian lynx have nests  in  the Kevitsa  area.  The number of  bears  
has increased, and bear hunting is relatively common. No definite sightings of wolves have 
been reported in recent years, but the species is known to occur mostly in Pomokaira Wilder-
ness. The prevalence of the European otter was not studied in connection with the biological 
surveys. Otters are common in the Sodankylä area, and they are found in all of the area’s riv-
ers and streams (Juha Melamies, interview on 28 October 2010; Veikko Vaara, e-mail on 
2 November 2010). According to Lapland Game Management Council, otters are found in 
River Viivajoki and the associated streams, in Mataraoja Brook, which runs from the mining 
site  to  River  Kitinen,  in  River  Luirojoki,  and  presumably  also  in  the  streams  that  originate  
from Koitelaiskaira Wilderness and drain into River Luirojoki. The otter sightings compiled 
by Metsähallitus between 2003 and 2007 include 16 sightings in various locations around the 
Koitelaiskaira Natura 2000 site and nine sightings in other areas. The two sources of informa-
tion support each other and reinforce the conclusion that otters are found in all streams in the 
area  as  well  as  in  the  lakes  connected  to  the  streams,  at  some  point  in  the  year.  (Environ-
mental permit No PSY-2007-Y-101; Pöyry Finland Oy, 2010) 
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The usual range of the Arctic fox (Alopex lagopus) does not extend to the Kevitsa area. Iso-
lated sightings of the Arctic fox have been reported from the mountainous regions of Pallas-
Yllästunturi National Park to the west. 

The usual range of the Siberian flying squirrel (Pteromys volans) does not extend to the Ke-
vitsa area, and no sightings have been reported in Sodankylä local authority. Bats are also not 
known to occur in the area. 

9.8 Natura 2000 sites 

The Natura 2000 sites and nature conservation areas located nearest to the mining site are 
shown below in Image 9-25. 

 
Image 9-25: Natura 2000 sites and other nature conservation areas. 

There is a vast Natura 2000 site comprising Koitelaiskaira Wilderness (FI1301716, 43,938 
hectares) immediately to the east of the Kevitsa mining site. The area is protected as a site of 
Community importance (SCI) under the European Habitats Directive and as a special protec-
tion area (SPA) under the European Birds Directive. The site’s designation is based on 13 
habitat types listed in the European Habitats Directive (priority habitat types in bold; 
Finland’s environmental administration, 2010): 
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 String bogs 60% 
 Natural boreal forests 24% 
 Transition mires and quaking bogs 5% 
 Humic ponds and lakes 1% 
 Alpine and boreal mountain heathlands 1% 
 Fennoscandian wooded swamps 1% 
 Water courses of plain to montane levels 

with the Ranunculion fluitantis and Cal-
litricho-Batrachion vegetation < 1% 

 Raised bogs < 1% 
 Fennoscandian springs and spring fens < 1% 
 Rich fens < 1% 
 Boreal herb-rich forests < 1% 
 Wooded wetlands < 1% 
 Alluvial forests with Alnus glutinosa 

and Fraxinus excelsior (Alno-Padion, 
Alnion incanae, Salicion albae) < 1% 

 

The site has the following species of birds listed in the European Birds Directive. Four threat-
ened species are found in the area. 

 Merlin Falco columbarius 
 Tengmalm’s Owl Aegolius funereus 
 Northern Hawk Owl Surnia ulula 
 Eurasian Eagle-owl Bubo bubo 
 Eurasian Golden Plover  Pluvialis apricaria 
 Common Crane  Grus grus 
 Great Grey Owl Strix nebulosa 
 Arctic Tern Sterna paradisaea 
 Whooper Swan  Cygnus cygnus 
 Wood Sandpiper  Tringa glareola 
 Wood Grouse Tetrao urogallus 
 Black Woodpecker Dryocopus martius 
 Eurasian Three-toed Woodpecker Picoides tridactylus 
 Hazel Grouse  Bonasa bonasia 
 Bluethroat Luscinia svecica 
 Hen Harrier Circus cyaneus 
 Ruff Philomachus pugnax 
 Short-eared Owl Asio flammeus 
 Black Grouse Tetrao tetrix 
 Smew  Mergus albellus 
 Eurasian Pygmy Owl Glaucidium passerinum 
 Red-necked Phalarope Phalaropus lobatus 

Migrating birds that  are  regularly found in the area but  that  are  not  listed in Annex I  of  the 
European Birds Directive include the Little Bunting, the Common Kestrel, and the Spotted 
Redshank. Other species found in the area include the Parrot Crossbill, the Siberian Jay, the 
Common Redstart, the Common Crossbill, the Common Sandpiper, the Pine Grosbeak, the 
Bohemian Waxwing, the Eurasian lynx, the brown bear, and the grey wolf. Koitelaiskaira 
Wilderness also has a total of 14 populations of species of plants listed in Annex II of the 
European Habitats directive (the marsh saxifrage (Saxifraga hirculus L.) and the Lapland but-
tercup (Ranunculus lapponicus)). The nearest marsh saxifrage population is found approxi-
mately 5 kilometres from the mining site, and the closest known Lapland buttercup popula-
tions are approximately 5.6 kilometres away. Two of the mammals listed in Annex II of the 
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European Habitats Directive are also found in the Koitelaiskaira Natura 2000 site: the wolver-
ine and the European otter. According to estimates, there are between 1 and 5 wolverines and 
between 6 and 10 otters in the area. 

Koitelaiskaira Wilderness is a vast boggy watershed between River Luirojoki and River Kiti-
nen. Most of the bogs in the area are string bogs. Koitelaiskaira Wilderness is one of 
Finland’s most representative string bog regions. The area retains the natural characteristics 
of primitive wilderness, and it is an extremely important nesting place and habitat for threat-
ened species of birds and mammals. A diverse range of different species of birds are found in 
the area. Rich fens found mostly in the south of Koitelaiskaira Wilderness cover approxi-
mately 3% of the total area. Large wet flarks and birch-dominated string bogs are found in 
places. Willow thickets and spruce mires line the streams. The total length of the little 
streams found in the area is almost one hundred kilometres. Wooded areas form islands in the 
middle of the wetlands. All of the forest types found in Northern Finland are represented on 
the slopes of Koitelainen Fell. The majority of forest comprises natural mesic spruce-
dominated moorland more than 200 years old and with plenty of deadwood. Koitelaiskaira 
Wilderness has been designated as a wetland of international importance under the so-called 
Ramsar Convention, and it is recognised as an internationally Important Bird Area (IBA). 

Koitelaiskaira Wilderness also belongs to Finland’s national programme for the development 
of national parks and nature conservation areas. Three new areas have been subsequently 
added to the nature reserve under Finland’s national programme for the protection of old-
growth forests. The integrity of the protected area must be preserved under the provisions of 
the Finnish Nature Conservation Act and the Finnish Land Use and Building Act. 

There is also a Natura 2000 site comprising Pomokaira Wilderness (FI1301712, 92,358 hec-
tares) along the transport route between Sodankylä and Kittilä. The area is protected as a site 
of Community importance (SCI) under the European Habitats Directive and as a special pro-
tection area (SPA) under the European Birds Directive. The site’s designation is based on 12 
habitat types listed in the European Habitats Directive (priority habitat types in bold; 
Finland’s environmental administration, 2010): 

 String bogs 35% 
 Natural boreal forests 30% 
 Wooded wetlands 15% 
 Alluvial forests with Alnus glutinosa 

and Fraxinus excelsior (Alno-Padion, 
Alnion incanae, Salicion albae) 10% 

 Siliceous rocky slopes with chasmophytic 
vegetation 2% 

 Water courses of plain to montane levels 
with the Ranunculion fluitantis and Cal-
litricho-Batrachion vegetation 2% 

 Subarctic Salix spp scrub 2% 
 Alpine and boreal mountain heathlands 1% 
 Humic ponds and lakes < 1% 
 Fennoscandian natural rivers < 1% 
 Rich fens < 1% 
 Boreal herb-rich forests < 1% 

 

The site has the following species of birds listed in the European Birds Directive. Three 
threatened species are found in the area. 
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 Merlin Falco columbarius 
 Tengmalm’s Owl Aegolius funereus 
 Northern Hawk Owl Surnia ulula 
 Eurasian Eagle-owl Bubo bubo 
 Eurasian Golden Plover  Pluvialis apricaria 
 Common Crane  Grus grus 
 Great Grey Owl Strix nebulosa 
 Arctic Tern Sterna paradisaea 
 Whooper Swan  Cygnus cygnus 
 Wood Sandpiper  Tringa glareola 
 Wood Grouse Tetrao urogallus 
 Black Woodpecker Dryocopus martius 
 Eurasian Three-toed Woodpecker Picoides tridactylus 
 Hazel Grouse  Bonasa bonasia 
 Bluethroat Luscinia svecica 
 Hen Harrier Circus cyaneus 
 Ruff Philomachus pugnax 
 Short-eared Owl Asio flammeus 
 Black Grouse Tetrao tetrix 
 Smew Mergus albellus 
 Eurasian Pygmy Owl Glaucidium passerinum 
 Red-necked Phalarope Phalaropus lobatus 

 

The site also has six of the species listed in Annex II of the European Habitats Directive. 

 Wolverine (1–5 individuals) Gulo gulo 
 European otter (1–5 individuals) Lutra lutra 
 (Noctuid moth) Xestia borealis 
 Lapland buttercup Ranunculus lapponicus 
 Wideleaf polargrass Arctagrostis latifolia 
 Marsh saxifrage Saxifraga hirculus 

 

The wetland complex formed by Tenniöaapa Bog and Kaita-aapa Bog in Pomokaira Wilder-
ness is one of the most impressive string bog systems found in Southern Lapland. Rivers 
break up the area into several large sections. The bog has few elevations, which promotes the 
formation of vast flarks and long, continuous ridges in between. There is an extensive water-
logged flark fen on the southwestern side of River Ylä-Postojoki in Tenniöaapa Bog, which 
nevertheless has relatively unbroken ridges across the whole of the area. 

The wetland complex formed by Pomoaapa Bog and Iso Postoaapa Bog has string bogs that 
display characteristics of both Southern Lapland and Central Lapland, which is why it is clas-
sified as a transitional zone. Most of Postoaapa Bog comprises string bogs typical of Southern 
Lapland, which are characterised by long ridges and large flarks. However, a grid-like pattern 
of ridges and flarks, which is more common in Central Lapland, also occurs in places. Most 
of  the  characteristics  of  Pomoaapa  Bog  are  typical  of  the  string  bogs  of  Central  Lapland.  
Typical features include ridges broken by frost, relatively small flarks, and notable elevations 
in places. Almost all of the woods found in the area are natural spruce stands more than 200 
years old. The area also has ultra-alkaline rocks. Pomokaira Wilderness is an extremely im-
portant nesting area for northern wetland birds. 

In terms of conservation efforts, Pomokaira Wilderness is divided into two separate protected 
wetlands known as Pomokaira-Tenniöaapa Bog and Ilmakkiaapa Bog. Pomokaira Wilderness 
is also protected under Finland’s national programme for the protection of old-growth forests. 
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Mätäsaapa  Bog,  which  is  owned  by  the  Finnish  State,  is  excluded  from the  protected  area.  
Human use of Pomokaira Wilderness is subject to the provisions of the Finnish Nature Con-
servation Act. The area is used for military construction and as a training ground and a shoot-
ing range of  the Finnish Defence Forces.  There are structures  and devices belonging to the 
Finnish Defence Forces in the area. Nature conservation efforts do not prevent the Finnish 
Defence Forces from also using the area in the future. 

A Natura 2000 site comprising Viiankiaapa Bog (FI1301706, 6,595 hectares) is located ap-
proximately 8 kilometres to the south of the mining site. The area is protected as a site of 
Community importance (SCI) under the European Habitats Directive and as a special protec-
tion area (SPA) under the European Birds Directive. The site’s designation is based on 11 
habitat types listed in the European Habitats Directive and on three species of birds listed in 
Annex II and six species of birds listed in Annex I of the European Birds Directive. Human 
use of Viiankiaapa Bog is subject to the provisions of the Finnish Nature Conservation Act. 
Viiankiaapa Bog is one of the largest and most impressive string bogs in Sodankylä local au-
thority, and it includes vast flark fen areas. Viiankiaapa Bog also has rich fens as well as pine 
mires and spruce mires on the edges of the wetland. The area has a rich bird life and is home 
to a number of conservationally important species of birds. 

9.9 Nature conservation areas and cultural landscapes 

A breakdown of nature conservation areas and cultural landscapes located near the mining 
site is shown below in Table 9-19. The locations of nature conservation areas and Natura 
2000 sites is shown in Image 9-25. 
Table 9-19: Areas and distances of the nearest nature conservation areas and cultural land-
scapes from the mining site. 

Natura 2000 site/nature conservation area/cultural landscape Area (ha) Distance from the 
mining site 

Koitelaiskaira Wilderness, Natura 2000 site (FI1301716; SCI and SPA) 

Koitelaiskaira Wilderness, national park (KLO120005) 

Koitelaiskaira Wilderness, protected old-growth forest (AMO120292) 

48,938 ha 

46,366 ha 

1,351 ha 

At least approxi-
mately 0.6 kilome-
tres 

Pomokaira Wilderness, Natura 2000 site (FI1301712; SCI and SPA) 

Pomokaira Wilderness, wetland conservation area (SSO120564) 

Pomokaira-Tenniöaapa Bog, protected wetland (SSA120157) 

Pomokaira Wilderness, protected old-growth forest (AMO120286) 

92,358 ha 

4,526 ha 

4,314 ha 

7,731 ha 

Approximately 6 
kilometres 

Viiankiaapa Bog, Natura 2000 site (FI1301706) 

Viiankiaapa Bog, wetland conservation area (SSO120565) 

Viiankiaapa Bog, protected wetland (SSA120159) 

6,595 ha 

6,605 ha 

6,307 ha 

Approximately 8 
kilometres 

Ilmakkiaapa Bog, wetland conservation area (SSO120569) 

Ilmakkiaapa Bog, protected wetland (SSA120158) 

 

1,236 ha 

1,027 ha 

Approximately 5 
kilometres 

Mutenia, abandoned Lapp village 16 ha Approximately 30 
kilometres 

 

There are two nature conservation areas protected under Finland’s national programme for 
the protection of old-growth forests near the mining site. Koitelaiskaira Wilderness 
(AMO120292, 1,351 hectares) is located approximately 9 kilometres to the east and northeast 
of the mining site. Pomokaira Wilderness (AMO120286, 7,731 hectares) is located approxi-
mately 30 kilometres to the west of the mining site. 
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Ilmakkiaapa Bog (SSA120158, 1,027 hectares) is a protected wetland located along the 
transport route to the north of the village of Petkula. Pomokaira-Tenniöaapa Bog 
(SSA120157, 4,314 hectares) is a protected wetland that extends to as close as 8 kilometres 
from the mining site in the west. Viiankiaapa Bog (SSA120159, 6,037 hectares) is a protected 
wetland located approximately 8 kilometres to the south of the mining site. 

Most  of  the  Koitelaiskaira  Natura  2000  site  also  belongs  to  Koitelaiskaira National Park, 
which is protected under Finland’s national programme for the development of national 
parks and nature conservation areas (KLO120005, 46,366 hectares). 

There are no nationally, regionally, or locally recognised cultural landscapes in the vicinity 
of the mining site. The nearest designated cultural landscape is found in Mutenia (16 hec-
tares), a regionally important abandoned Lapp village located approximately 30 kilometres to 
the northeast of the mining site, on the northern shores of Lokka Reservoir (Kalpio & Berg-
man, 1999). 

9.10 Landscape and scenery 

In terms of its landscape, the site belongs to the national character area of Southern Lapland, 
and more specifically to the region of string bogs. The Petkula–Kersilö–Moskuvaara region, 
which is considered a homogenous area in terms of landscape, is located to the west, south-
west, and south of the mining site (Image 9-26). The valley of River Kitinen is flat and low-
lying, with numerous wetland areas. The hilly ridges found in the low-lying valley are rela-
tively small. Vajukoski Hydropower Station and the associated reservoir and dam dominate 
the scenery near the village of Petkula. Development around the villages of Petkula and Ker-
silö is concentrated in a belt-like manner along the river and the road. In Moskuvaara, dwell-
ings are mostly found on the shores of Lake Iso Moskujärvi. 

 
Image 9-26: Petkula–Kersilö–Moskuvaara region (Northern Lapland Landscape Survey, 2005, 
Regional Council of Lapland). 
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The area around the Kevitsa mining site has a gently sloping landscape typical of Central 
Lapland, characterised by mires and small hills as well as pine-dominated hemiboreal forest. 
The Kevitsansarvi area and its surroundings lie between approximately 200 and 240 metres 
above sea level. Kevitsanvaara Hill to the south reaches to a height of 313 metres above sea 
level. The vast hilly region of Satovaarankuusikko to the east of the mining site lies approxi-
mately 300 metres above sea level. The surface of Lake Satojärvi is 222 metres above sea 
level and that of Lake Saiveljärvi to the south 219 metres above sea level. The low-lying ar-
eas between hills are dominated by diverse wetland systems. (Lapland Water Research Ltd, 
EIA Report) 

9.11 Planning, land use, built environment, and sites of cultural and historical importance 

9.11.1 Planning and land use 

The Finnish Government confirmed a regional land use plan for Northern Lapland on 
27 December 2007. The regional land use plan is governed by Section 32 of the Finnish Land 
Use and Building Act, and it functions as a guideline for drawing up and amending local mas-
ter plans and local detailed plans and when any other action is taken regarding land use. The 
Kevitsa area has been designated as a mining site (‘EK 1904’) in the regional land use plan. 
There is a power line to the south of the mining site and a snowmobile route on the eastern 
edges of the site. The mining site borders the Koitelaiskaira Natura 2000 site (‘SL 3410’) to 
the east. According to the planning regulations associated with the mining site, “mining ac-
tivities must be organised in such a manner that they do not result in notable emissions or 
hydrological impacts on the Koitelaiskaira Natura 2000 site or otherwise significantly com-
promise the factors on the basis of which the area has been included in the Natura 2000 net-
work”. The regional land use plan designates the region comprising the villages of Kersilö, 
Moskuvaara,  and  Petkula  as  an  area  reserved  for  rural  development  (‘MK  8025’).  The  re-
gional land use plan identifies European route E75 as a nationally important transport route 
and a gateway to the Arctic Ocean and includes a special planning regulation regarding the 
use of the road: “European route E75 will be developed as an internationally important 
gateway to the Arctic Ocean, and land use along the route must be planned so as to not com-
promise the flow of traffic, traffic safety, the provision of transport and tourism services, the 
quality of the transport infrastructure, or factors of environmental, scenic, and cultural im-
portance. Any subsequent land use planning must factor in the space required for high-
quality transport infrastructure, power lines, and data networks, as well as the resulting re-
strictions on land use near the road.” (Environmental permit No PSY-2007-Y-101) An ex-
tract from the regional land use plan of Northern Lapland is shown in Image 9-27. 
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Image 9-27: Extract from the regional land use plan of Northern Lapland (not to scale). 

The mining site is governed by a legally enforceable local master plan for the Lokka-
Koitelainen-Kevitsa area, which was produced by Sodankylä Local Council and confirmed 
by Lapland Regional Environment Centre on 7 September 2001. The local master plan was 
produced under old buildings legislation before the enactment of the current Finnish Land 
Use and Building Act, the Natura 2000 Networking Programme, and the regional land use 
plan of Northern Finland, and it is therefore in need of revision. According to a statement is-
sued by Sodankylä Local Council on 1 February 2011, the mining project complies with the 
existing local master plan with the exception of TSF5. The local master plan would have to 
be amended before TSF5 could go ahead. Sodankylä Local Council does not consider it nec-
essary to produce a detailed plan for the area. 

The majority of the mining site has been designated as an area reserved for mining and quar-
rying. According to the planning regulations, “the area may be used for the purposes of sub-
sistence economy and for agriculture and forestry, unless the same has been prohibited or re-
stricted under other planning regulations or by virtue of decisions and regulations issued on 
the basis of other laws”. As regards the conservation status of Koitelaiskaira Wilderness 
(marked ‘EO/sl’), the regulations specify that “the area must not be used for forestry pur-
poses or for other activities that may jeopardise the conservation status of the area, unless 
permits for the same have been obtained under other laws”. The area reserved for mining and 
quarrying in the local master plan therefore corresponds to the area reserved for the mining 
site  in  the regional  land use plan with the exception that  a  part  of  the Koitelaiskaira  Natura 
2000 site is also included. The area reserved for mining and quarrying includes a 220-kV 
power line to the south of the mining site and a snowmobile route from the Natura 2000 site 
to Lake Satojärvi and Lake Saiveljärvi, and northwards from the village of Petkula (dotted 
line). There are also three archaeological sites in the area, which are marked as ‘SM’ in the 
plans. 

There is a nature conservation area (marked as ‘SL’) to the east of the area reserved for min-
ing and quarrying, which is protected under the Finnish Nature Conservation Act. Other areas 
around the mining site have been designated as areas reserved for agriculture and forestry 
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(‘MT’). The mining site borders a region dominated by agriculture and forestry around the 
village of Petkula to the west, which has been identified as an area of environmental impor-
tance (‘MU-1’). The local master plan designates an area for an access road from the village 
of Petkula to the Kevitsa mining site. The area reserved for mining and quarrying is shown on 
map sheets 2 and 3 of the local master plan at a scale of 1:10,000 and 1:50,000 (Image 9-28). 

A total of 190 plots for residential development have been assigned in and around the villages 
of Petkula, Kersilö, Moskuvaara, Madetkoski, and Lokka, the majority of which (75 plots) 
are in the village of Petkula, where the Kevitsa mine is expected to increase demand for hous-
ing. (Environmental permit No PSY-2007-Y-101) 

 

 
Image 9-28: Extracts from the local master plan for the Lokka-Koitelainen-Kevitsa area. The top 
image is a blow-up of the borders of the area reserved for mining and quarrying (EO) and the vil-
lage of Petkula (1:10,000) and the lower image shows the area reserved for mining and quarrying 
in its entirety (1:50,000). 
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According to planning regulations associated with the local master plan, “the local master 
plan is designed to serve as a master plan on the basis of which conventional holiday homes 
can be built in shoreline areas subject to a building permit as per Section 123b of the Finnish 
Land Use and Building Act (Section 44 as of 1 January 2000 (sic. should be Section 72))”. 

There are no detailed plans governing the mining site or its immediate surroundings. The 
master plan functions as a guideline for drawing up and amending detailed plans as per Sec-
tion 42 of the Finnish Land Use and Building Act. 

9.11.2 Land use, built environment, and human settlements 

All of the land on which the Kevitsa mine is located (current mining site) belongs to First 
Quantum Minerals Ltd. The majority of the lands around the mining site belong to the Fin-
nish State. The nearest private properties are located on the shores of Lake Saiveljärvi, on the 
banks of Mataraoja Brook, and to the north of the access road. There are also private proper-
ties in the village of Petkula and on the banks of River Kitinen. 

There are no residential properties or other buildings within the mining site. Nor are there any 
permanent dwellings in the immediate vicinity of the site. The nearest holiday homes are lo-
cated on the shores of Lake Saiveljärvi, approximately 2 kilometres from the mining site 
boundary and approximately 4.5 kilometres from the future location of the open pit. There are 
also a few holiday homes near the mining site to the west. The nearest permanent dwellings 
are located in the village of Petkula on the eastern banks of River Kitinen, approximately 4–5 
kilometres from the mining site boundary and approximately 7 kilometres from the future lo-
cation of the open pit. The village of Moskuvaara is located approximately 10 kilometres to 
the south of the mining site and the village of Kersilö approximately 16 kilometres to the 
southwest of the site. At the end of 2006, Kersilö had a population of 65, Moskuvaara a popu-
lation of 52 (2004), and Petkula a population of 106 including the Madetkoski area. (Sodan-
kylä Tourist Office) 

There are 22 residential properties in the village of Kersilö and a further 13 dwellings along 
European route E75 to the north of the village. There are only a few holiday homes in Kersilö 
itself, but there are several holiday homes on the banks of River Kitinen between Kersilö and 
Petkula. The village of Petkula has 30 residential properties and approximately 10 holiday 
homes. An area where there are several holiday homes begins on the western banks of River 
Kitinen and along River Ylä-Postojoki to the north of Petkula. (Lapland Water Research Ltd, 
EIA Report) The locations of human settlements and housing near the mining site are shown 
in Image 9-29. 

The nearest school operating in the Kevitsa area is located in the village of Sattanen. The 
school in Petkula was closed in 1991, and the building now functions as a village hall. There 
are no village shops or other similar amenities in the vicinity of the mining site, and local 
residents travel to the centre of Sodankylä for such services. (Lapland Water Research Ltd, 
EIA Report) 

The majority of the area required for the mining project is currently used for forestry pur-
poses. The region has been modified by means of artificial drainage and harvesting, although 
there are several conservationally important habitats and areas protected under the Finnish 
Forest Act. Reindeer husbandry is another important economy in the area. There are no actual 
business clusters in the vicinity of the mining site, but there are a few small-scale enterprises. 
A few tourism businesses operate in the nearby villages, such as Vajusuvanto Campsite in 
Petkula and Onnenmaa Events in Kersilö. (Environmental permit No PSY-2007-Y-101) 
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There is a snowmobile route to the east of Lake Satojärvi. The area is also used for various 
recreational purposes, most importantly for hunting and berry picking. The area where the 
mining site is located is governed by Lapland Game Management Council and more specifi-
cally Sodankylä Game Management Association. Three local game management and hunting 
associations – Poston Erä,  Moskun Erä,  and Eränarttu – operate  in  the area affected by the 
mining project. (Environmental permit No PSY-2007-Y-101) 

Image 9-29: Human settlements and residential properties located near the mining site. 

Sodankylä local authority had a population of 8,982 in 2007. Approximately 16% of the 
population are less than 15 years old, approximately 66% of the population are between 15 
and 64 years old, and approximately 19% of the population are more than 65 years old. The 
population of the local authority is decreasing. A total of 5,723 people lived in the centre of 
Sodankylä in 2003, and the villages with the highest populations were Vuotso, Sattanen, 
Vaalajärvi, and Kelujärvi. The northern parts of the local authority, which belong to Lapland 
Reindeer Herding District, extend into the native region of the Sami. There were approxi-
mately 300 Sami living in Sodankylä local authority in 2006, accounting for 3.3% of the 
population. (www.sodankyla.fi) 
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In 2004, the most important economies in Sodankylä local authority were the service sector 
(70.7%), the industrial sector (14.7%), and primary production (11.9%). There were a total of 
3,264 jobs, the majority of which were in the public sector (1,291). The largest employer in 
Sodankylä is Sodankylä Local Council (770), and other notable employers include the Fin-
nish Defence Forces, Metsähallitus, Pahtavaara Goldmine, Sodankylä Arctic Research Cen-
tre, and Kemijoki Ltd. The average unemployment rate in Sodankylä local authority was 
13.7% in 2007. (www.sodankylä.fi, Taskutieto Statistics) 

9.11.3 Sites of cultural and historical importance 

The cultural environment of an area comprises architecture, scenery, and sites of archaeologi-
cal importance. The architecture of an area consists of its infrastructure, buildings, gardens 
and parks, technical structures, and other built environment. Architecture covers both indi-
vidual buildings and structures and the wider setting. (www.environment.fi) 

Architectural heritage in the vicinity of the mining site includes an old forestry base on the 
western edge of the road leading to Kevitsansarvi to the north of Mataraoja Brook, which has 
been designated as an archaeological site. Another old forestry base is found on the western 
shores of Iso Vaiskonlampi Pond in the northeastern tip of the Vaiskonpalo area. Foundations 
of several ancient buildings remain in the area. The ruins were found during inventories car-
ried out by the Provincial Museum of Lapland in connection with the EIA procedure associ-
ated with the Kevitsa mine in 2005. Cultural heritage sites identified in connection with other 
inventories are found in the nearby villages. 

Special planning regulations apply to archaeological sites identified in the regional land use 
plan of Northern Lapland as per guidelines issued by the Finnish National Board of Antiqui-
ties/Provincial Museum of Lapland. Official records relating to the area surrounding the Ke-
vitsa mining site specify a total of four archaeological sites. The locations of these archaeo-
logical sites are shown in Image 9-30, along with new sites discovered during the inventories 
carried out in the summer of 2010 and the proposed conservation statuses of the sites. Class 1 
refers to nationally or regionally important archaeological sites that must be preserved. 
Class  2  refers  to  sites  that  require  further  research  before  a  conservation  status  can  be  as-
signed. (Archaeological Sites of Northern Lapland, Regional Council of Lapland, 2005, up-
dated) 
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Image 9-30: Archaeological sites protected under the Finnish Antiquities Act (Finnish National 
Board of Antiquities, 2010 and Mikroliitti Oy, 2010). 

Mikroliitti Oy carried out an archaeological inventory at the Kevitsa mining site in the au-
tumn of 2010. A detailed report was produced of the findings (Jussila and Sepänmaa, 2010). 
The most important findings will be discussed briefly below. The inventory revealed two new 
pitfall traps, the locations of which are shown above in Image 9-30. 

KEVITSA, an ancient place of Sami worship at the top of Kevitsanvaara Hill, has been as-
signed a Class 1 conservation status. Based on the 2010 inventory, the site should be down-
graded to either Class 2 or Class 3. A rock formation in the shape of a man, known as a seita, 
was previously found placed on top of a foundation comprising a rock some 4 metres long 
and between 1 and 2 metres high in the shape of a truncated cone on top of Kevitsanvaara 
Hill. Surveyors found the seita itself destroyed in 1907 but the foundation stone remained. 
Surveyors who carried out an inventory on the site in 1993 concluded that the trig point found 
at the top of the hill had been built on top of the old foundation stone. An inventory carried 
out in 2007 revealed that the triangulation tower had been destroyed and that the old founda-
tion stone had been buried under the debris. On the map, the site’s location is shown 60 me-
tres to the southeast of its presumed actual location. The actual location of the site is some-
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what uncertain. A relatively recent formation of flat stones arranged in the rough shape of a 
man is also found approximately 50 metres to the northwest of the site’s presumed location at 
the top of the hill. An inventory carried out in 1997 revealed that this rock formation had 
been greased, which indicates ancient sacrificial rituals. No indications of the seita or the 
foundation stone were found in connection with the 2010 inventory either at the presumed lo-
cation or anywhere on the hill top. The aforementioned more recent rock formation was ob-
served in the course of the inventory. However, the surveyors found no signs of ancient sha-
manism. A few trees at the top of the hill were found to have been carved with initials. Based 
on the surveys, the ancient seita appears to have been irrevocably destroyed. The presumed 
location of the seita nevertheless remains relatively unaltered (Image 9-31). 

 
Image 9-31: Pictures from the top of Kevitsanvaara Hill, at the assumed location of an ancient 
place of worship. 

RISTIKENTTÄ, a presumed ancient burial site, has been assigned a Class 2 conservation 
status. Based on the most recent inventory, the site should be stripped of its conservation 
status, i.e. the site has no conservational importance. The current name of the site suggests 
that the area was originally known as ‘unchristened ground’. The area, which is included in 
Finland’s national list of archaeological sites, is located approximately 100 metres from the 
northeastern shore of Lake Saiveljärvi. According to a tradition, pits approximately 30 centi-
metres deep and long enough to fit a grown man were previously found dug into the ground 
in the area. The site does not have solid ground, but consists of wetland with thickets and 
trees. No pits were found during the 1907 survey or during the 1999 inventory. The soil con-
ditions in the area make it very unlikely that anyone was ever buried there. 

SAIVELJÄRVI, a site where old pitfall traps are said to have been found, has been assigned 
a Class 2 conservation status. Based on the most recent inventory, the site should be down-
graded to Class 3. The site comprises a narrow till ridge between wetland areas to the south-
west of Lake Saiveljärvi approximately 350 metres from the shore, where several deep pits 
have been dug into the ground. According to the 2010 inventory, the pits are relatively recent 
and therefore have little archaeological importance. The pits are also unlikely to be actual pit-
fall traps. 

The surveyors also found several previously unknown pits that may be either pitfall traps or 
storage pits in three different areas to the northeast of Lake Saiveljärvi (Image 9-30). The pits 
are located on islands in the middle of the wetland. According to the surveyors, two of the 
pits  should  be  designated  a  Class  2  conservation  status  and  one  should  be  given  a  Class  3  
conservation status. 

ISO HANHILEHTO, a site of an old pitfall trap, has been assigned a Class 2 conservation 
status. Based on the most recent inventory, the site should retain its current conservation 
status. The site comprises a single overgrown pitfall trap found in the northern tip of a small 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

191(372) 

ridge within a forestry base located on the western side of the road. The surface area of the pit 
is approximately 2.5 x 4 metres, and it is approximately 0.5 metres deep. The pit is located 
approximately 50 metres west of the road leading to Kevitsansarvi. The remains of a root cel-
lar dug into the ridge are found close by to the south of the pit. 

9.12 Roads and traffic 

According to the Finnish Transport Agency, traffic on European route E75 amounted to ap-
proximately 5,600 cars per day around the centre of Sodankylä and to 990 cars per day 
around the village of Petkula in 2008. Heavy goods vehicles account for between 5 and 13 
percent of the total volume of traffic between Sodankylä and Petkula. The local road to Pet-
kula (No 19809) has 73 cars per day, of which heavy goods vehicles account for 4%. 
(www.tiehallinto.fi) According to Metsähallitus, heavy goods traffic on the dirt road leading 
eastwards from Vajukoski Hydropower Station amounted to approximately 1–2 vehicles per 
week  before  works  on  the  mine  began.  (Lapland  Water  Research  Ltd,  EIA Report)  Traffic  
volumes in the vicinity of the mining site are shown below in map (Image 9-32). 

Accident data have been obtained from Lapland Centre for Economic Development, Trans-
port and the Environment. The statistics include all accidents resulting in personal injury and 
death. Some accidents that result in material damage, such as collisions with reindeer, are ex-
cluded from the statistics, as they do not usually result in personal injury. From the perspec-
tive of traffic safety assessments, these kinds of accidents are nevertheless much less impor-
tant than those resulting in personal injury. 

The road to the Kevitsa mining site crosses the road to Petkula (No 19809) before joining 
European route E75 by the village of Petkula. No accidents were reported to the authorities 
from the road to Petkula between 2006 and 2010. 

A total of 21 accidents took place on European route E75 between Sodankylä and Petkula be-
tween 2006 and 2010, of which four resulted in personal injury. One of the accidents, where a 
pedestrian had stopped in the middle of the road, was fatal. The other accidents resulting in 
personal injury involved a pedestrian crossing the road along a pedestrian crossing, a car go-
ing off the road on a straight where the speed limit is 100 kilometres per hour, and a collision 
between two vehicles along a straight. 

Accidents only resulting in material damage mostly involved collisions with animals and cars 
going off the road (5 + 4 accidents). Two accidents also took place at intersections in residen-
tial areas. In three cases, a car turning left was hit either by oncoming traffic or from behind. 
The other accidents involved overtaking manoeuvres and cars passing each other going in 
opposite directions. One accident was classified as ‘other’. 

Excessive speed was the most common reason for cars going off the road. This indicates that 
collisions with reindeer are not included in the statistics of the Finnish Transport Agency. The 
statistics do include collisions with elk, but previous accidents have not resulted in personal 
injuries in the Kevitsa area. 

A heavy goods vehicle was only involved in one accident (collision with an animal). 

Based on the number of accidents, traffic safety has improved somewhat since the 2001–2005 
monitoring period. A total of 27 accidents took place between 2001 and 2005, of which eight 
resulted in personal injury. One accident involving an intersection was fatal. 
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Image 9-32: Traffic volumes in 2008. The total average volume of traffic is shown on the left and 
the average number of heavy goods vehicles on the right (vehicles per day) (Finnish Transport 
Agency). 

9.13 Noise and vibration 

The Finnish Government has issued a Decision on Guideline Values for Noise Levels 
(No 993/1992). The guideline values are shown below in Table 9-20. No official guidelines 
have been given on vibration caused by mining and quarrying in Finland. 
Table 9-20: General guideline values for noise levels according to Finnish Government Decision 
No 993/1992. 

Natura 2000 site/nature conservation area/cultural landscape Maximum A-weighted average noise level (LAeq) 

 Daytime, 7am–10pm Night time, 10pm–7am 
OUTDOORS   
Residential areas, recreational areas in and near residential 
areas, and areas serving care facilities or teaching facilities 55 dB 45–50 db 1) 2) 

Holiday home areas, campsites, recreational areas outside resi-
dential areas, and nature conservation areas 45 dB 40 dB 3) 

INDOORS   
Residential properties, care facilities, and holiday accommoda-
tion 35 dB 30 dB 

Teaching facilities and conference facilities 35 dB - 

Commercial properties and office buildings 45 dB  
1) The night-time guideline value for areas under development is 45 dB. 
2) Night-time guideline values are not applicable to areas serving teaching facilities. 
3) Night-time guideline values are not applicable to nature conservation areas that are not generally in use at night 
time. 

The guideline values refer to equivalent continuous noise levels, i.e. average noise levels, 
over a specific time period. Temporary exceedances therefore do not necessarily amount to 
an exceedance of the guideline value provided that the period also includes quieter moments. 
An additional 5 dB is added to the measured or calculated noise level if the noise is narrow-
band or impulsive, as will be the case with the noise resulting from the crushing plant in its 
immediate vicinity. The noise will no longer be impulsive a few hundred metres from the 
crushing plant, and the measured noise level will therefore not have to be adjusted. The Ke-



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

193(372) 

vitsa mining site is currently not being used for any extensive or continuous activity that 
causes noise or vibration. 

9.14 Reindeer husbandry 

9.14.1 Oraniemi Reindeer Herding District 

The land on which the Kevitsa mining site is located belongs to Oraniemi Reindeer Herding 
District (Image 9-33). The site is located within a designated reindeer herding region, which 
comprises the twenty northernmost reindeer herding districts in Finland. Sodankylä local au-
thority is divided into three reindeer herding districts – Lappi, Sattasniemi, and Syväjärvi – in 
addition to which it includes most of Oraniemi Reindeer Herding District and small sections 
of the reindeer herding districts of Kemin-Sompio and Pyhä-Kallio. The boundaries of 
Oraniemi Reindeer Herding District and the neighbouring districts are shown below in Image 
9-34. Oraniemi Reindeer Herding District borders River Kemijoki and River Kitinen in the 
south, River Kitinen in the west, Porttipahta Dam and the southern shore of Lokka Reservoir 
in the north, and the villages of Lokka, Seitajärvi, Värriö, and Savukoski in the east. 

 
Image 9-33: Oraniemi Reindeer Herding District. 

The right to practise reindeer husbandry is governed by the Finnish Reindeer Husbandry Act 
(No 848/1990). According to Section 3 of the act, “reindeer husbandry may be practised 
within the Reindeer Management Area irrespective of land ownership and leases” barring a 
few restrictions (such as private gardens and farmland outside the native region of the Sami). 
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Public authorities are obligated to consult with the representatives of the local reindeer herd-
ing community before going ahead with any projects on State land that are likely to have a 
substantial impact on reindeer husbandry (Section 53). Moreover, State land located within 
the designated reindeer herding region must not be used in a manner that could seriously 
compromise reindeer husbandry (Section 2). 
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Image 9-34: Location of the Kevitsa mining site within Oraniemi Reindeer Herding District and reindeer 
herding infrastructure in the area. The arrows are a rough representation of the rotational grazing system 
and do not indicate the exact routes of the reindeer. 
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9.14.1.1 Reindeer herders 

Reindeer husbandry statistics are compiled according to annual reindeer herding seasons. 
Each reindeer herding season begins on 1 June and ends on 31 May. This report covers rein-
deer herding from the 2001–2002 season to the 2008–2009 season. Within a reindeer herding 
district the herders belong to a co-operative that herds together the reindeer within the district. 

A total of 143 reindeer herders operated within Oraniemi Reindeer Herding Co-operative dur-
ing the 2008–2009 season (Table 9-21). The number of reindeer herders has dropped by 30 
since the beginning of the decade, while the number of reindeer has remained the same. This 
means that larger and more active reindeer herders who usually make most of their income 
from reindeer husbandry now own a larger percentage of all reindeer. Oraniemi Reindeer 
Herding Co-operative has 22 full-time reindeer herders. These herders own the majority (ap-
proximately two thirds) of all reindeer grazing within the district, and they all have large rein-
deer herds. The rest of the herders only have small herd (Oraniemi Reindeer Herding Co-
operative, 2010). 

Households (parents and children under 18) that own more than 80 reindeer are entitled to 
reindeer herding subsidies, although subsidies are not paid for reindeer owned by herders 
aged over 65. According to statistics compiled by Lapland Centre for Economic Develop-
ment, Transport and the Environment, a total of 128 households applied for reindeer herding 
subsidies in Sodankylä local authority in 2009, and the number of eligible reindeer was 
18,501. However, Sodankylä local authority also includes sections of five other reindeer 
herding districts (Lapland, Sattasniemi, Kemi-Sompio, Syväjärvi, and Pyhä-Kallio). A total 
of 22 reindeer herders are entitled to subsidies within Oraniemi Reindeer Herding District. 
The district has 12 reindeer farms that were originally founded under the Finnish Reindeer 
Farm Act, seven farms that were founded under the Finnish Reindeer Husbandry Act, and 11 
farms that were founded under the Finnish Act on Traditional Livelihoods (Kumpula & Col-
paert, 1994). 

9.14.1.2 Reindeer 
The maximum number of breeder reindeer (animals left alive to breed over the winter in con-
nection with the autumn round-up) allowed within Oraniemi Reindeer Herding District is 
6,000. The actual numbers of reindeer have remained more or less within the acceptable lim-
its in the 2000s (Table 9-21). The number of reindeer slaughtered within the district has var-
ied between approximately 3,200 and 4,600, which means that as much as between 37 and 44 
percent of all reindeer (breeder animals + slaughtered animals) have been slaughtered (Table 
9-21). Oraniemi Reindeer Herding District has the lowest reindeer density across the desig-
nated reindeer herding region, with approximately 1.58 reindeer per square kilometre of land. 
The average reindeer density is 2.3 reindeer per square kilometre of land within the desig-
nated reindeer herding region and 1.7 reindeer per square kilometre of land within the entire 
Reindeer Management area of Finland. 

Approximately 30 reindeer per year are found killed by predators within Oraniemi Reindeer 
Herding District. Traffic accidents have amounted to 110 per year on average, which means 
that between 16 and 23 reindeer out of a thousand breeders have been run over by cars every 
year (Finnish Reindeer Herders’ Association, 2003–2010). This figure is relatively consistent 
with the rest of the reindeer herding region (Kemppainen et al., 2003). A total of between ap-
proximately 3,500 and 4,200 reindeer are hit by cars in Finland per year (Finnish Reindeer 
Herders’ Association, 2003–2010). Most of the accidents within Oraniemi Reindeer Herding 
District take place on European route E63 between Sodankylä and Pelkosenniemi, where the 
accident rate is approximately 40 per year. Approximately 20 reindeer per year get run over 
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on European route E75 between Sodankylä and Petkula. The most accidents happen in early 
winter. 

Calf ratio refers to the number of calves per one hundred female counted during the autumn 
round-up. The ratio measures the productivity of the stock and therefore the health of the 
animals, which depends on grazing conditions (weather, availability of food, disturbances, 
predators, etc.). The calf ratio is an important indicator, as more than 75% of reindeer slaugh-
tered within the Reindeer Management area of Finland are calves. Oraniemi Reindeer Herd-
ing District has an extremely high calf ratio. The figure has varied between 70 and 81 but re-
mained comfortably above the average of the entire reindeer herding region throughout the 
reviewed period. The average calf ratio across the reindeer herding region in the 2000s was 
63%. 

The indicated net return from reindeer husbandry (euros per reindeer more than one year old) 
depends on the structure of the reindeer herding district, natural conditions, calf production, 
pastures, reindeer management methods, feeding, and costs, among other factors. In other 
words, net return is calculated taking into account both costs (maintenance, transport, losses, 
etc.) and revenue (sales, subsidies, etc.). The indicated net return in Oraniemi Reindeer Herd-
ing District has been relatively low throughout the 2000s, approximately 15–20 euros per 
reindeer. According to the co-operative holders, this is due to high feeding costs. 
Table 9-21: Statistics of Oraniemi Reindeer Herding District in the 2000s. 

(Source: Finnish Reindeer Herders’ Association, Poromies Journal, issue No 2, 2002–2010). 

Reindeer 
herding 
season 

Reindeer 
herders 

Breeder 
reindeer 

Slaughtered 
reindeer 

Slaughtered, 
% 

Calf ratio, 
% 

2000–2001 173 5,473 3,899 41.6 72 

2001–2002 158 6,065 3,576 37.1 73 

2002–2003 153 5,876 4,071 40.9 72 

2003–2004 157 5,999 4,142 40.8 81 

2004–2005 157 6,202 4,356 41.3 79 

2005–2006 159 5,815 4,626 44.3 74 

2006–2007 149 5,206 4,034 43.7 73 

2007–2008 141 5,382 3,414 38.8 70 

2008–2009 143 5,478 3,210 36.9 71 

9.14.1.3 Reindeer husbandry and local economy 

Relatively little research data exist on the importance of reindeer husbandry to local economy 
(Kemppainen, 2005). Reindeer husbandry nevertheless plays a major role in maintaining 
population in remote areas in particular (e.g. Kemppainen et al., 1997, Siitari et al., 2003, and 
Agrifood Research Finland, 2008). The social importance of reindeer husbandry is further 
amplified by the fact that the economic impact of reindeer husbandry is highest in fringe re-
gions where employment is otherwise scarce. In addition to full-time reindeer herders, the 
reindeer economy employs almost as many people on a seasonal basis and through small-
scale business ventures (meat processing, tourism, etc.) (Kemppainen, 2005). Reindeer hus-
bandry is also one of the traditional economies of Northern Finland, which is why it has cul-
tural significance (identity, lifestyle). Moreover, reindeer husbandry can give important impe-
tus to other economies such as tourism (image) and agriculture (Agrifood Research Finland, 
2008). 
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Reindeer herders typically generate income from several different sources. According to a 
study conducted by Agrifood Research Finland in 2008, the most important sources of in-
come for reindeer herders within the reindeer herding region of Finland are pensions (24.7% 
of income), wages (21.4% of income), and reindeer herding revenue (19.9% of income). The 
relative importance of different sources of income varies between regions and according to 
the size of reindeer stock. According to the study, reindeer herding income is the single most 
important source of income for all households that own more than 80 reindeer, and this 
source of income combined with revenue from meat processing and sales account for be-
tween 42 and 61 percent of the total income of reindeer herding households. Households with 
between 150 and 200 reindeer make approximately 40% of their income from reindeer hus-
bandry and 18% of their income from meat processing and sales. Pensions are the most im-
portant source of income for households with small stocks (Agrifood Research Finland, 2008, 
pp. 23–24). 

Within the designated reindeer herding region to the south of the native region of the Sami, 
which is where Oraniemi Reindeer Herding District is located, pensions account for approxi-
mately 5% of income, wages for approximately 31% of income, and reindeer husbandry for 
approximately 24% of the income of reindeer herding households. In other words, pensions 
are considerably less important as a source of income than across the reindeer herding region 
on average, while reindeer herding revenue is more important. Meat processing and sales ac-
count for 9% (9% across the entire reindeer herding region), agricultural revenue for ap-
proximately 13% (9.1% across the entire reindeer herding region), and forestry revenue for 
approximately 8% of income (4.6% across the entire reindeer herding region) (Agrifood Re-
search Finland, 2008). 

Finland produces approximately 2.5 million kilograms of reindeer meat per year. Approxi-
mately 61% of the meat is sold to meat processing plants and approximately 27% directly to 
consumers, while the reindeer herders keep the rest themselves (Agrifood Research Finland, 
2008). Reindeer owned by herders in Oraniemi Reindeer Herding District account for ap-
proximately 2.8% of all breeder reindeer and approximately 3.5–4.5% of all slaughtered rein-
deer across the reindeer herding region (Finnish Reindeer Herders’ Association, 2002–2010). 
The herding co-operative works in partnership with a reindeer slaughterhouse located in So-
dankylä. Most of the reindeer herders in Oraniemi Reindeer Herding Co-operative slaughter 
their own animals and sell the carcasses to meat processing plants or directly to consumers. 

9.14.1.4 Pastures 

The most important source of energy for reindeer in the winter is lichen, which is high in car-
bohydrates and which the reindeer dig out from under the snow. Reindeer complement their 
diet with small shrubs, grass, and sedges. In late winter, when snow is too deep or too hard to 
dig, reindeer begin to look for arboreal lichen growing on treess. This is why winter pastures 
are typically located in xeric and oligotrophic areas with lichen on the ground as well as old 
forests with lichen-covered trees. Late winter pastures offer the least nutrition for reindeer, 
and most reindeer lose weight in harsh winters. Reindeer need an ample supply of green 
plants in order to recover from the winter both during and after the spring thaw. Calves are 
born in May, and they also need a lot of nutrition from their mothers. In springtime, reindeer 
tend  to  eat  the  nutritious  roots  of  sedges  and  cottongrass,  for  example,  as  well  as  the  first  
shoots found in wetland areas as soon as the thaw begins. Summer pastures typically consist 
of wetlands, woodland clearings, riverside meadows, and treeless mountain tops (e.g. Waren-
berg et al., 1997). 

The importance of different types of areas varies: Some areas have little importance (e.g. ar-
eas that are only rarely used and that have low economic significance), while others are very 
important  (e.g.  areas that  are  used for  a  lot  of  the year)  or  even critical  (e.g.  areas used for  
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grazing and calving that are crucial for the continued vitality of the economy) (Eilertsen, 
2006). Winter pastures are generally considered vital for reindeer husbandry. The availability 
and condition of winter pastures are what determine whether the animals survive over winter 
and therefore whether reindeer husbandry is financially viable, since reindeer in good winter 
pastures do not require supplementary feeding. This is significant, as feeding costs tend to be 
high. In most reindeer herding districts and especially in the southern and central parts of the 
reindeer herding region, reindeer have to be fed or penned over winter (e.g. Kemppainen et 
al., 1997). 

The Finnish Game and Fisheries Research Institute monitors the condition of reindeer pas-
tures especially in the designated reindeer herding region. Assessments cover not just the 
number of pastures and the availability of nutritious plants but also practical aspects relating 
to the usability of individual pastures, such as interference caused by man-made infrastructure 
and other forms of land use that breaks up and wears reindeer pastures (Kumpula et al., 
2009). One conclusion is that other land use may pressure reindeer to graze away from hu-
mans, which will increase wear in these areas (Kumpula, 2001). 

The most important challenges facing reindeer herders today are the sector’s decreasing eco-
nomic viability and sociocultural sustainability, i.e. whether reindeer husbandry will continue 
in the next generation. According to a report on the sustainability of reindeer husbandry 
around the world, the biggest challenge is the loss of pastures, which in Fennoscandia is 
largely the result of growing infrastructure and other forms of land use (Jensletter & Klokov, 
2002). According to an inventory carried out by the Finnish Game and Fisheries Research In-
stitute (Kumpula et al., 2009), approximately 35.79 square kilometres of Oraniemi Reindeer 
Herding District, or 0.93% of its area, is now used for other purposes than reindeer hus-
bandry. These figures are the fourth highest of all of the reindeer herding districts located 
within the designated reindeer herding region. A total of 12.04% of the district’s area is be-
lieved to be affected by other land use. Man-made infrastructure interferes with a considera-
bly higher percentage of pastures in Oraniemi Reindeer Herding District than in other rein-
deer herding districts within the designated reindeer herding region (average 0.56%, median 
0.42%). This is partly due to the relatively large towns and major roads found in the area. 

Oraniemi Reindeer Herding District has an area of approximately 3,875 square kilometres. 
Moorland accounts for approximately 65% of the district’s area. The majority of woodlands 
are commercial forests and most of the moorland is xeric or mesic. Felling areas and sapling 
stands account for approximately 14% and combined with young forests as much as 37% of 
the area (Kumpula et al., 2009). Only one unbroken area of old-growth forest remains within 
the Koitelaiskaira Natura 2000 site to the northeast of the Kevitsa mining site (Kumpula & 
Colpaert, 1994). Winter pastures with lichen are scarce in Oraniemi Reindeer Herding Dis-
trict compared to the other northern reindeer herding districts in the Reindeer Management 
Area, and they only amount to approximately 6.39 hectares per animal (minimum 4.8 and 
maximum 15 hectares per animal across the reindeer herding region) (Table 9-22). The area 
of  these pastures  is  also small  in  Oraniemi Reindeer  Herding District,  as  they only account  
for approximately 10% of the district’s total area. Arboreal lichen pastures suitable for late 
winter grazing are a little more ample with approximately 14.19 hectares available per ani-
mal, which is around the average across the designated reindeer herding region (0.73–24.96 
hectares per animal). The district has plenty of pastures with small shrubs, leaves, and grass, 
which are mostly used in the summer and late autumn. These amount to more than 20 hec-
tares per animal, which is the second highest figure among all of the reindeer herding districts 
(5.9–22.4 hectares per animal). These pastures account for more than 31% of the district’s 
area. The district also has plenty of wetlands that can be used as summer pastures. Summer 
pastures amount to approximately 24.4 hectares per animal, which is the highest figure across 
the designated reindeer herding region (2–24.4 hectares per animal). Wetlands cover more 
than 38% of the district’s area (Table 9-22) (Kumpula et al., 2009). 
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Table 9-22: Breakdown of different types of pastures (square kilometres, percentage of area, and 
hectares per animal) in Oraniemi Reindeer Herding District. (Source: Kumpula et al., 2009). (Late 
winter pastures with lichen-covered trees include all forests that are more than 80 years old, 
which is why the figures for these pastures also include some of the xeric and mesic woodland 
pastures with lichen on the ground). 

 

 

 

 

 

The biomass of reindeer lichen found in the lichen-dominated pastures sampled in connection 
with the inventory carried out by the Finnish Game and Fisheries Research Institute (2005–
2008) amounted to approximately 100 kilograms per hectare in Oraniemi Reindeer Herding 
District on average. This indicates that the lichen-dominated pastures of Oraniemi Reindeer 
Herding District are heavily worn (threshold 300 kg/ha) compared to the average across the 
surveyed reindeer herding districts, which varied between 78 and 651 kilograms per hectare. 
The biomass of lichen found in seven other reindeer herding districts in the designated rein-
deer herding region was also below the threshold value. The volume of small shrubs (heather, 
blueberry, cowberry, and black crowberry), which constitute another important source of nu-
trition in the winter, varied between less than 200 and more than 600 kilograms per hectare in 
the lichen-dominated pastures of the twenty northernmost reindeer herding districts of 
Finland. The biomass of shrubs in the lichen-dominated pastures of Oraniemi Reindeer Herd-
ing District was relatively high at approximately 500 kilograms per hectare. 

9.14.1.5 Reindeer grazing and other land use 

Reindeer should be prevented from having stress or needing to exert themselves towards the 
end of the gestation period and during calving in early spring. Peaceful conditions are vital 
for successful calving. Female typically account for approximately 80% of reindeer stock. 
Females have been found to be sensitive to disturbance caused by human activity and man-
made infrastructure, such as tourism and traffic, especially in the spring, while males are less 
easily disturbed regardless of the time of year (e.g. Helle and Särkelä, 1993, Vistnes and 
Nellemann, 2001, Kumpula et al., 2007, and Anttonen et al., 2011). On the other hand, rein-
deer occasionally look for shelter from blood-sucking insects in high summer in gravel pits, 
residential areas, roads, and other open spaces where wind and airflows are not favourable to 
insects, seemingly without objection to the closeness of humans (e.g. Skarin et al., 2004). 
However, although reindeer may choose to be closer to humans during the mosquito season, 
they will be more restless than they generally are in undisturbed habitats. This increases the 
animals’ energy consumption and wears pastures more rapidly than what would be the case if 
just humans or just reindeer were present (Skarin et al., 2004). 

It  has  also  been  suggested  that  both  semi-domesticated  reindeer  and  wild  reindeer  can  be-
come habituated to humans: The more frequently the animals are subjected to contact with 
humans, the less fearful of humans they become. Further studies over long monitoring peri-
ods are nevertheless needed if this hypothesis is to be verified (Reimers & Colman, 2006). 

Unit Lichen pas-
tures  

Arboreal 
lichen pas-
tures 

Pastures with 
small shrubs, 
leaves, and 
grass 

Wetlands 

Sq km 383.5 851.2 1,202.6 1,464.1 

% of area 10.1 22.4 31.7 38.6 

Ha/animal 6.39 14.19 20.04 24.4 
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No  research  data  exist  on  the  behaviour  of  reindeer  relative  to  mines.  The  effects  of  mine  
construction on North American caribou have nevertheless been studied in Canada, where 
herds of caribou were systematically tracked from a helicopter. The surveyed caribou regu-
larly grazed in the area before construction works began. Once the mining project got under 
way, the animals reacted to the disturbance throughout the year: The number of animals 
sighted increased with distance from the mine. The caribou avoided going within a radius of 
4 kilometres of the mine more or less regardless of the time of year. As the mining project 
progressed, the herd sizes became smaller and the number of caribou decreased within a ra-
dius of 6 kilometres of the mine towards late winter, before and during the calving season. 
(Weir et al., 2007) 

In Finland, data compiled on reindeer around the Pahtavaara mine, which is located in the 
reindeer herding district of Sattasniemi next to Oraniemi Reindeer Herding District, suggest 
that the grazing behaviour of the animals has changed since the mine opened. Less animals 
than before are now processed at the Sattavaara round up corral which is located next to the 
mine (approximately 3.5 kilometres to the southwest of the mine as the crow flies) and which 
used to be the primary round-up corral in the Sattasniemi area. In other words, the animals no 
longer naturally graze in the vicinity of the round-up corral where they could be rounded up. 
(Sattasniemi Reindeer Herding District, 2010) On the other hand, some of the animals have 
wandered into the mining site to escape from mosquitoes, as the Pahtavaara mine is located 
within an area that is used as a summer pasture. 

9.14.1.6 Reindeer husbandry in Oraniemi Reindeer Herding District 

Reindeer in Oraniemi Reindeer Herding District follow an annual grazing pattern whereby 
they graze naturally in specific areas in specific times of the year (= rotational grazing) (Im-
age 9-35). Reindeer herding follows this rotational grazing system. 

In the winter, the animals are divided into subgroups. Oraniemi Reindeer Herding District has 
nine subgroups of reindeer that are tended to in the winter either by feeding them in the wild 
(mostly with grass and partially with animal feed) or by confining the animals in corrals 
(where grass and animal feed is provided). The subgroups are located in Peurasuvanto, Ko-
tasuvanto, Viiankiaapa, Kelujärvi/Puolakkavaara, Tanhua (2 herds), Alaperä, Orajärvi, and 
Kommatti. According to the district managers, approximately 70% of the reindeer are pro-
vided food in the wild, approximately 25% are corralled, and approximately 5% are allowed 
to roam free throughout the winter. The reindeer found in the vicinity of the Kevitsa mining 
site in the winter belong to the Peurasuvanto, Kotasuvanto, and Viiankiaapa subgroups, in 
addition to which there are some free-roaming animals. The total number of animals grazing 
in the vicinity of the mining site varies between approximately 1,000 and 1,500, and they be-
long to approximately 10 different herders. Some of the reindeer that are divided into sub-
groups over winter calve in corrals, but the majority are allowed to return to their natural 
calving  areas  in  the  wild  (Image  9-35).  After  calving,  the  animals  migrate  to  their  summer  
pastures (= spring rotation), which are scattered around the district (Image 9-34). More than 
3,000 reindeer and their calves graze freely in Koitelaiskaira Wilderness near the mining site 
in the summer, as the area is rich with vast, eutrophic string bogs. As many as 40% of the dis-
trict’s reindeer periodically graze in the area comprising Sippiöaapa Bog and Mukkajärve-
naapa Bog to the northwest of the mining site in the summer, for example. Calf marking be-
gins around mid-summer, usually in late June. Around this time of year, the mosquito season 
drives the reindeer to the string bogs in large herds, allowing them to be collected in corrals 
for marking. Herders use quad bikes to drive the reindeer into the corrals. The summer round-
up previously mostly took place in the northern round-up corrals of Sadinoja and Äältövit-
tikko, but these corrals are now used less and less often, as the natural grazing pattern of the 
reindeer is moving further south. Calves are now increasingly also tagged in the Vaiskonselkä 
and Kotasuvanto corrals, which are located close to the mining site (Image 9-34). Approxi-
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mately 600 calves were tagged in these corrals in the summer of 2010. A total of between ap-
proximately 2,500 and 3,000 reindeer and their calves are rounded up in the corrals located 
closest to the Kevitsa mining site in the summer. The tagged calves and their mothers are kept 
on the southern side of the fence running from Sadinoja to Vaiskonselkä for a couple of 
weeks and released once marking has been completed. The reindeer then roam around the 
reindeer herding district: Some leave the marking area immediately, while others continue to 
graze nearby until August. The pastures found in the vicinity of the Kevitsa mining site are 
currently used year-round by between approximately 1,000 and 1,500 reindeer, which equates 
to approximately 15–25% of all of the animals grazing in Oraniemi Reindeer Herding Dis-
trict. 

The autumn round-up in Oraniemi Reindeer Herding District usually begins towards the end 
of September. Reindeer are rounded up in several different areas simultaneously, using heli-
copters and quad bikes. Most of the animals have usually been processed by the end of No-
vember. Some reindeer are not processed until the beginning of the following year, and the 
last round-up of the herding season takes place in February. The reindeer grazing in Koite-
laiskaira Wilderness (more than 1,000 animals) are usually processed in the Nallukka, Rauta-
koskenvaara, Vaiskonselkä, and Kotasuvanto corrals (Image 9-35). Approximately 70% of 
the animals grazing in the vicinity of the Kevitsa mining site in the summer migrate to winter 
pastures near the village of Tanhua, for example, and are rounded up there (in the Ma-
nalainen, Kyläselkä, and Taljanleikkausselkä corrals). 

Rounding up and driving reindeer is a labour-intensive process, and the same tried and tested 
routes are often used year after year. Reindeer prefer to travel against the wind in order to be 
able  to  smell  what  lies  ahead.  Reindeer  are  easily  startled,  and  a  herd  cannot  be  driven  by  
force: If the animals encounter surprises along the way (obstacles, humans, machines, or 
smells), the herd can easily scatter and will need to be rounded up again. This increases the 
herders’ workload and therefore their costs. Reindeer were previously driven to the Vaiskon-
selkä corral (Image 9-36) through the current mining site, as the animals liked the solid-
ground moorland in the autumn. The herds were easy to drive along the solid-ground corridor 
between the waterlogged string bogs, and there were no ditches or other obstacles on the 
route. During the construction phase, reindeer have been driven to the Vaiskonselkä corral for 
summer marking from the east, but driving the herds across the waterlogged string bogs has 
been extremely laborious. The Vaiskonselkä corral was last renovated approximately 10 
years ago. The useful life of a round-up corral is often several decades (40–50 years, some-
times more). 

Oraniemi Reindeer  Herding District  and First  Quantum Minerals  Ltd have signed an agree-
ment according to which the mining company will reimburse the local reindeer herding 
community for any inconvenience caused during the mining project as per the existing envi-
ronmental permit. The implications of the proposed scaling up of mining intensity were ex-
amined in the course of the EIA procedure. 
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I
mage 9-35: Reindeer herding and pastures in the northern parts of Oraniemi Reindeer Herding District. The 
arrows are a rough representation of the rotational grazing system and do not indicate the exact routes of 
the reindeer. The arrow that indicates a round-up route across the mining site applies to a time before the 
beginning of construction works. 
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Image 9-36: Reindeer herding and pastures near the Kevitsa mining site. The arrows are a rough 
representation of the rotational grazing system and do not indicate the exact routes of the rein-
deer. The arrow that indicates a round-up route across the mining site applies to a time before 
the beginning of construction works. 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

205(372) 

9.15 Breakdown of the current state of the site 

 
Climate and air quality 
 The mining site has a continental climate. The average annual temperature was -0.8 °C and the 

annual rainfall 507 mm between 1971 and 2000. 
 The air quality is generally rated good in Sodankylä. 

 
Surface waters and water quality 
 The mining site is located within the drainage basin of River Kemijoki (65) and mainly that of 

River Kitinen (65.8). 
 The majority of the water systems found within the mining site and in its surroundings are streams 

and small lakes: Lake Satojärvi, Lake Saiveljärvi, Lake Vajunen, Mataraoja Brook, River Kitinen, 
Sato-oja Brook, River Viivajoki, Allemaoja Brook, and River Ala-Liesijoki. 

 River Kitinen, to which wastewater from the mining site will be discharged, is classified as a heav-
ily modified water body. 

 Water quality in most of the surface waters in the area is rated good. As is typical of wetland ar-
eas, the waters are slightly acidic, humic, and either oligotrophic or slightly eutrophic. Levels of 
nutrients are generally low. Lake Saiveljärvi, Lake Satojärvi, and parts of River Viivajoki down-
stream from the lakes are more eutrophic than the other waters. Oxygen levels are mostly good or 
moderate, although poor levels have been registered at times in the lakes towards the end of the 
winter stratification period, for example. Heavy metal concentrations are generally low, with the 
exception of isolated instances of elevated levels (Ni, Cu, Zn). 

 The ecological status of most of the surface waters in the area is rated good. 
 
Benthic communities 
 True flies are the most numerous species found in both River Viivajoki and Mataraoja Brook. 

Stoneflies and mayflies are also common in the lower courses of Mataraoja Brook. 
 Despite the shallowness of Lake Saiveljärvi and Lake Satojärvi, the deep benthic ecosystems 

found in both lakes mostly comprise non-biting midges and molluscs which are typical of deep 
waters. 

 
Fish and fishing 
 Most of the species of fish found in rivers and streams in the Kevitsa area are of low economic 

value. In addition to the European bullhead, the area’s rivers and streams have small populations 
of brown trout, grayling, burbot, common minnow, common dace, and Eurasian ruffe. Lake 
Saiveljärvi has Northern pike, European perch, common roach, and ruffe. 

 Fishing in the water systems nearest to the Kevitsa mining site is relatively uncommon, and Lake 
Saiveljärvi has the highest economic significance. Fishermen mostly use nets, traps, and rods. The 
most important species of fish are the Northern pike and the European perch. 

 Approximately 270 households regularly fish in the impounded reservoirs of River Kitinen, by 
Vajukoski Dam, Matarakoski Dam, and Kelukoski Dam (2008). Kelukoski Reservoir is the most 
popular place for fishing. Fishermen mostly use nets, casting rods, and trolling lines. The most 
important species of fish are the Northern pike, the European perch, the common whitefish, the 
brown trout, and the rainbow trout. 

 
Soil and bedrock 
 The soil found within the Kevitsa mining site mostly comprises silty sand till with some concen-

trations of sand till and gravelly sand till below. The layer of till is between less than 1 and 33 me-
tres thick (5.3 metres on average). 

 Topsoil in the lowlands comprises a layer of peat between 0.1 and more than 4.2 metres thick. 
 The Kevitsa intrusion is part of Matarakoski Formation, which belongs to the Savukoski Group of 

the Central Lapland Greenstone Belt and mostly comprises fine-grained waterlain phyllites and 
black schist. 

 The ore body associated with the Kevitsa intrusion is a large but relatively low-grade Ni-Cu-PGE 
deposit. The metals are bonded to sulphide minerals which occur disseminated in the ultramafic 
cumulates of the intrusion, primarily in olivine pyroxenites. 
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Groundwater 
 The Kevitsa mining site has thin soil which mostly comprises silty sand till and has low perme-

ability. The conditions are not favourable to groundwater accumulation. 
 Groundwater lies between approximately 0.1 and 5.5 metres below the surface of the ground, and 

its flow direction is determined by topography. 
 The quality of groundwater is mostly good and unaltered. 
 There are no classified aquifers within the mining site or in its immediate vicinity. The nearest one 

is a Class-III aquifer located approximately 8 kilometres to the south of the mining site boundary 
in Moskuvaara. There are three Class-II or Class-III aquifers along the transport route: Ahven-
järvenkangas, Hietakangas, and Myllymaa. 

 
Vegetation 
 The landscape of the Kevitsa mining site is typical of Central Lapland, comprising undulating wet-

lands and small hills.  
 Vegetation mostly comprises pine-dominated sub-xeric wooded moors and mesic wooded moor-

land. The wooded moors consist of young, homogeneous commercial forests that have been 
burned after harvesting. Paludified and lowland forests have been drained for forestry purposes. 

 The wetland areas near the mining site comprise diverse treeless string bogs and wooded pine and 
spruce mires. 

 Areas of biological significance include herb and grass spruce mires, flood meadows, wooded 
moorland islands in wetland areas, outcrops, and the immediate surroundings of ponds and 
streams, which are identified as habitats of special importance in Section 10 of the Finnish Forest 
Act, as well as natural springs protected under Section 17 of the Finnish Water Act. Several 
threatened biotopes are also found in the Kevitsa area. 

 The species with the highest conservation statuses are the Alpine catchfly, which has been identi-
fied as a species of special concern, and the nationally protected European common twayblade. 

 Populations of two nationally vulnerable species of plants – early marsh orchid and Hudson Bay 
sedge – are also found in the area. 

 
Animals 
 Bird density in the wooded areas of the mining site is relatively low. The species found in the area 

are common woodland birds, and typical species include the Willow Warbler, the Tree Pipit, the 
Brambling, and the Redwing. A threatened species of diurnal birds of prey formerly nested near 
the future location of the open pit, but the latest information indicates that the bird is moving to a 
new eyrie to the southeast of the mining site. 

 A diverse range of birds typical of the species of string bogs in Southern Lapland is found in the 
wetland areas, including the Ruff, the Spotted Redshank, the Wood Sandpiper, the Jack Snipe, the 
Common Snipe, the Broad-billed Sandpiper, the Yellow Wagtail, and the Meadow Pipit. 

 Lake Satojärvi has the richest bird life of all the areas located near the mining site. The birds nest-
ing in the area include several waterfowl species that are commonly found in Lapland, such as the 
Common Scoter, the Long-tailed Duck, and the Smew. Lake Saiveljärvi is also an important bird 
area. Species nesting in Lake Saiveljärvi include swans, the Black-throated Diver, the Common 
Scoter, the Velvet Scoter, and the Smew. 

 Several conservationally important species of birds are found in the area. The vast wetland areas 
form unbroken habitats vital to wetland species. 

 The terrestrial animals found in the area are typical of Southern Lapland. The area is within the 
range of all of Finland’s large carnivorous mammals. The Kevitsa area has a strong elk population, 
and elk are found in the vicinity of the mining site throughout the year. 

 No notable populations of threatened groups or species of terrestrial organisms are known to live 
within the mining site or in its immediate vicinity. Otters are believed to occur in all of the streams 
in the area. 

 
Nature conservation areas 
 A Natura 2000 site comprising Koitelaiskaira Wilderness is located to the east of the Kevitsa min-

ing site. The site includes Koitelaiskaira National Park, which belongs to Finland’s national pro-
gramme for the development of national parks and nature conservation areas. Three new areas 
have been subsequently added to the nature reserve under Finland’s national programme for the 
protection of old-growth forests. 
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 A Natura 2000 site comprising Pomokaira Wilderness is located along the transport route between 
Sodankylä and Kittilä. The site includes two protected wetlands, Pomokaira-Tenniöaapa Bog and 
Ilmakkiaapa Bog. Pomokaira Wilderness is also protected under Finland’s national programme for 
the protection of old-growth forests. 

 There are no nationally, regionally, or locally recognised cultural landscapes near the mine. 
 
Landscape and scenery 
 In terms of its landscape, the Kevitsa mining site belongs to the national character area of South-

ern Lapland, and more specifically to the region of string bogs. 
 The area has a gently sloping landscape typical of Central Lapland, characterised by mires and 

small hills as well as pine-dominated hemiboreal forest. 
 
Planning 
 The area is governed by the regional land use plan of Northern Lapland, in which it has been des-

ignated as a mining site, and by an older local master plan for the Lokka-Koitelainen-Kevitsa area, 
in which the site has been reserved for mining and quarrying (marked ‘EO’). There are no detailed 
plans governing the mining site or its immediate surroundings. 

 
Land use, human settlements, and built environment 
 The project coordinator owns the land on which the Kevitsa mining site is located. The surround-

ing lands belong to the Finnish State and more specifically to Metsähallitus, a State-owned forest 
administration agency. 

 The area is currently mostly used for forestry and reindeer husbandry. 
 There are no permanent human settlements within the mining site or in its immediate vicinity. The 

nearest holiday homes are located on the shores of Lake Saiveljärvi and the nearest permanent 
dwellings in the village of Petkula. 

 There is also a snowmobile route near the mining site, and the area is used for hunting and berry 
picking, for example. 

 Sodankylä local authority has a population of 8,982 (2007). 
 The service sector is the biggest employer in the area with almost 70% of the local labour force. 

The industrial sector employs 15% of the labour force and primary production just under 12%. 
 The average unemployment rate in Sodankylä local authority was just under 14% in 2007. 

 
Cultural heritage and archaeological sites 
 There are four known archaeological sites in the vicinity of the mining site. Based on surveys car-

ried out in 2010, only the pitfall trap on Iso Hanhilehto Hill has a Class II conservation status. 
New pitfall traps have been found to the northeast of Lake Saiveljärvi in connection with subse-
quent inventories. 

 The area has two old forestry bases which have been identified as sites of architectural importance, 
as well as foundations of several ancient buildings. 

 
Roads and traffic 
 The mining site is accessed along European route E75 from Sodankylä, where traffic amounts to 

approximately 5,600 cars per day around the centre of Sodankylä and to 990 cars per day around 
the village of Petkula (2008). The local road to Petkula has 73 cars per day. A new access road has 
been built for the mining site and a bridge constructed to connect the site to the village of Petkula. 

 
Reindeer husbandry 
 The Kevitsa mining site is located within Oraniemi Reindeer Herding District. The maximum 

number of reindeer allowed within the district is 6,000. A total of 143 reindeer herders operate in 
Oraniemi Reindeer Herding District, 22 of whom make most of their income from reindeer hus-
bandry. The Kevitsa mining site and its immediate surroundings are regularly grazed by three sub-
groups of reindeer, which belong to approximately 10 different herders. 

 The Kevitsa area has both summer and winter pastures, of which winter pastures are especially 
valuable. There is a reindeer herders’ lodge and a round-up corral (Vaiskonselkä) to the north of 
the Kevitsa mining site. A new round-up corral (Hanhilehto) is located to the west of the mining 
site. 
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10 ENVIRONMENTAL IMPACT ASSESSMENT 

10.1 Priorities 

Environmental impacts encompass all of the direct and indirect implications that the mining 
project will have on its surroundings. The assessment covers all stages of the project from the 
construction phase to decommissioning. According to the Finnish Act on the Environmental 
Impact Assessment Procedure, the environmental impacts of a project include all of its direct 
and indirect implications on 

a) human health, living conditions, and comfort, which in this case mostly relate to the 
economic effects of the project and its impact on employment as well as its implica-
tions on reindeer husbandry; Increasing levels of pollutants, changes in land use, and 
potential changes in living conditions resulting from the proposed scaling up of pro-
duction may also add to the previously calculated social impacts and health implica-
tions. 

b) soil, water, air, climate, vegetation, animals, and biological diversity; 
c) community structure, the built environment, scenery, landscape, and cultural heritage, 

which in this case relate to land use, forestry, reindeer husbandry, and scenery; 
d) recreational activities that are dependant on natural resources, such as fishing, hunt-

ing, and berry picking; and 
e) interaction between the aforementioned factors. 

The highest weighting is given to environmental impacts that are believed or known to be the 
most significant. As regards the Kevitsa mining project, the most significant impacts are 
those on water and air quality, roads and traffic, reindeer husbandry, social conditions, and 
the nearby nature conservation areas. Factors that are deemed less significant will be dis-
cussed on a more general level. 

This report mostly focuses on the environmental impacts associated with the production 
phase of the project, but the entire lifecycle of the project has been assessed as stipulated by 
the Finnish Act on the Environmental Impact Assessment Procedure: 

a) Planning phase and the associated surveys 
b) Construction phase (only as regards construction necessitated by the potential scaling 

up of production) 
c) Production phase 
d) Decommissioning and rehabilitation phase 
e) Condition and usability of the area after the mining project 

The assessment draws on surveys, investigations, and reports produced in connection with the 
earlier EIA procedure and the ongoing construction works, for example, as well as research 
data and measurements taken from other similar mining projects. Guideline values and 
threshold values specified for air quality, soil quality, and noise levels, for example, have also 
been used. Measures taken to prevent adverse effects on the environment can play a major 
role in limiting the scope and scale of the environmental impacts associated with the different 
alternatives, which has also been factored into the assessment. 
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10.2 Geographical scope of the assessment 

Affected areas are areas where specific environmental impacts are believed to be felt. The af-
fected areas covered by the EIA procedure at the Kevitsa mining site are shown below in Im-
age 10 1. 

 
Image 10-1: Areas affected by the Kevitsa mining project. 

Surveyed areas refer to the zones within which each of the environmental impacts was stud-
ied and assessed. All of the surveyed areas were sufficiently large to take in the entire scope 
of the environmental impact in question. The surveyed areas specified for the different envi-
ronmental impacts were defined as follows: 

Impacts on air quality: Impacts on air quality were studied within a radius of approximately 
18 kilometres from the mining site, taking into consideration the nearest villages (Petkula, 
Moskuvaara, and Kersilö). 

Impacts on lakes and rivers and fishing: Impacts on the lakes and rivers located down-
stream from the mining site were studied along River Kitinen between Lake Vajunen and 
Matarakoski  Dam just  under  20  kilometres  away,  as  well  as  in  the  smaller  lakes  and  rivers  
found in the immediate vicinity of the mining site (Lake Saiveljärvi, Lake Satojärvi, and 
small rivers, brooks, and streams). 
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Impacts on soil and groundwater: Impacts on soil and groundwater were studied within the 
mining site and a radius of approximately 2–3 kilometres from the site boundaries. Impacts 
on soil and groundwater are mostly attributable to open pit drainage (open pit dewatering), 
which will cause groundwater drawdown locally and may change the flow of groundwater 
depending on soil conditions. The waste disposal sites may contaminate the underlying 
groundwater depending on the contaminants found in the resulting leachate. 

Impacts on nature and nearby nature conservation areas: Impacts on vegetation and con-
servationally important species of plants and animals were studied within the mining site and 
a radius of approximately 5 kilometres from the site boundaries. The surveyed area was cho-
sen on the basis of airborne emissions and especially the dispersion of dust. As regards vege-
tation, the impacts of open pit drainage on the ground water table were also taken into con-
sideration. In terms of animals, the effects of noise, vibration, and traffic were factored into 
the assessment. Impacts on the nearby nature conservation areas were studied on a case-by-
case basis. A Natura assessment was produced regarding the Koitelaiskaira Natura 2000 site. 

Impacts on land use, planning, and the built environment: The surveyed area mostly 
comprised the regions where land use will change as a result of the project. The future loca-
tion of the mining site and its immediate surroundings will be the most affected areas in this 
respect. The mining site has been designated as an area reserved for mining and quarrying in 
the current local master plan (subject to restrictions relating to the nearby nature conservation 
area). 

Impacts on landscape and scenery: Impacts on landscape and scenery were studied as far as 
European  route  E75,  although  the  most  significant  impacts  are  likely  to  be  confined  to  a  
much smaller area. 

Impacts on traffic: Impacts on traffic were mostly assessed between the mining site and the 
southern edges of the centre of Sodankylä. As regards deliveries of supplies and products, the 
journey from the mining site to a port in the Bay of Bothnia or to a rail terminal located be-
tween Kemijärvi and Rovaniemi was studied on a more general level. 

Impacts on noise and vibration levels: Noise modelling covered the area where noise levels 
are believed to reach 45 dB. Industrial noise and traffic noise were assessed separately. Vi-
bration is believed to only occur in the immediate vicinity of the mining site. 

Social impacts: Social impacts were studied across the whole of Sodankylä local authority. 
More detailed assessments were produced of the areas closest to the mining site, where the 
project is believed to have more tangible effects. 

Impacts on reindeer husbandry: Impacts on reindeer husbandry were mostly studied in the 
areas where reindeer husbandry is likely to be affected directly (= mining site and its immedi-
ate surroundings). The effects of traffic were assessed separately. Implications across the 
whole of the reindeer herding district were assessed on a more general level. 

 

10.3 Impacts on air quality and climate 

The airborne emissions of the mining site will include dust, explosion gases, transport ex-
haust gases, and flue gases resulting from energy production. 
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10.3.1 Airborne emissions 

10.3.1.1 Dust emissions 

Dust emissions will be caused by the extraction process, by the loading and unloading of ore, 
waste rock, and topsoil, by transport, and by the tailings storage facility in windy weather. 
The mineral processing plant will also emit dust particles, which will be mostly attributable to 
the crushing plant. Dust emissions resulting from mineral processing can be curbed by means 
of dust collectors, which has been factored into the assessment. 

The mining site will only produce dust emissions intermittently and mostly depending on 
weather conditions (windy and dry periods, air turbulence). Sporadic dust emissions may oc-
cur especially in the spring, when snow is melting and the ability of vegetation to prevent the 
dispersion of dust is at its lowest. Strong winds and dry weather increase the dispersion of 
dust,  while  rainy  weather  decreases  it.  Occasional  gusts  of  wind  that  lift  up  dust  from  the  
ground can cause momentary air pollution similarly to what typically happens in residential 
areas in springtime. 

Experiences from previous mining projects and their environmental impacts indicate that the 
majority of dust resulting from mineral processing comprises large particles of more than 30 
micrometres, which tend to settle in the immediate vicinity of the source. According to stud-
ies conducted by the United States Environmental Protection Agency, particles measuring 
more than 0.1 millimetres (100 micrometres, fine sand) generally settle within 10 metres of 
the source. Smaller particles (30–100 micrometres) typically travel between approximately 30 
and 90 metres. Particles measuring more than 30 micrometres can occasionally travel several 
hundreds of metres from the source if conditions for the dispersion of dust are favourable (dry 
and windy weather). Particles measuring less than 0.03 millimetres (less than 30 micrometres, 
silt and clay) travel even further and potentially beyond the boundaries of the mining site. 
Particles measuring less than 10 micrometres (so-called particulate matter or PM10 particles) 
can travel a few kilometres from the source in favourable conditions. Particles measuring less 
than 10 micrometres (PM10) are harmful to health if inhaled. 

Only particulate matter (PM10 particles), which will be the most significant component 
of dust emissions, were studied in the course of the EIA procedure. The volume of dust 
emissions resulting from extraction, transport, crushing, and the stockpiling and storing of 
waste materials was assessed on the basis of measurements and studies conducted on active 
mining sites. Dust emissions have been discussed in more detail in Chapter 8. 

10.3.1.2 Exhaust gas emissions 

The mine’s exhaust gas emissions will be attributable to the machinery used in the ore extrac-
tion process and the vehicles used to transport ore, materials, and people within the mining 
site. Transport to and from the mining site will also generate exhaust gases. Exhaust gases in-
clude carbon monoxide, hydrocarbons, nitrogen oxides, sulphur dioxide, and carbon dioxide, 
fore example. Exhaust gas emissions have been discussed in more detail in Chapter 8. The 
most significant component of exhaust gas emissions will be nitrogen oxides. 

10.3.1.3 Flue gas emissions 
The Kevitsa mine and the mineral processing plant will not generate flue gases with the ex-
ception of the heavy machinery used. The emissions resulting from machinery were calcu-
lated as exhaust gas emissions. The heating plant, which will be built on the mining site, will 
generate flue gases in the course of energy production. Flue gas modelling covered the sul-
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phur dioxide (SO2), nitrogen dioxide (NO2), and particulate emissions (PM10) of the three 
boilers that are to be installed in the heating plant. The model was actually produced with a 
view to lodging an application to modify the heating plant design and in order to calculate the 
height of the chimney. The results of the modelling exercise are also included in the EIA re-
port. Flue gas emissions have been discussed in more detail in Chapter 8. The most signifi-
cant component of flue gas emissions resulting from the heating plant will be sulphur 
dioxide. 

The emissions (SO2, NO2,  and PM10) resulting from the heating plant were measured using 
the chimney as a point source. The background data included the technical specification of 
the future heating plant, the nominal emissions thresholds specified in Finnish Government 
Decree on Environmental Protection Requirements for Energy Production Units of Less than 
50 MW (No 445/2010), climatic data compiled at Sodankylä weather station in 2005, and to-
pographical surveys of the mining site. The indicated concentrations were then compared 
against the guideline values laid down in Finnish Government Decision No 480/1996 as per 
Finnish Government Decree No 445/2010. The reference values used in Finnish Government 
Decree No 445/2010, for example, are based on daily guideline values, as compliance with 
the guideline values ensures compliance with the threshold values. According to Finnish 
Government Decree No 445/2010, “energy production units must not generate more than 20 
percent of the daily guideline concentrations specified in Finnish Government Decision on 
Guideline Values for Air Quality and Target Values for Sulphur Deposition (No 480/1996) 
on their own”. 

The fuel consumption of the heating plant would increase somewhat if one of the more inten-
sive project alternatives was chosen, due to the larger mineral processing capacity. Flue gas 
emissions were only calculated on the basis of the baseline conditions specified in the guide-
lines, which assume that all three boilers are continuously in use at the same time. In reality, 
this is unlikely to happen continuously even if the most intensive project alternative is cho-
sen, which makes the estimates very conservative especially as regards ALT0+. 

10.3.1.4 Explosion gas emissions 

The explosive materials used at the mining site will mostly break down to form water vapour, 
carbon dioxide, and nitrogen. A few percent of the resulting gases will be harmful, such as 
carbon monoxide (CO) and nitrogen oxides (NO and NO2). The volume of explosion gases 
generated will depend on the amount of explosives used and therefore on the volume of ore 
and waste rock extracted. Explosion gas emissions have been discussed in more detail in 
Chapter 8. The volume of nitrogen oxides generated by the use of explosives will be low 
compared to the emissions resulting from traffic, machinery, and the heating plant, for exam-
ple. 

10.3.2 Assessment techniques and geographical scope of the assessment 
The dust emissions and flue gas emissions (NO2, SO2, and PM10) associated with the different 
project alternatives were studied by means of modelling. 

The dispersion of gaseous impurities and airborne dust was examined with the help of a soft-
ware application called BREEZE AERMOD. The software was developed by the United 
States Environmental Protection Agency, which also issues regular updates of the application. 
The software is designed for modelling the dispersion of single-source, multi-source, line-
source, and area-source emissions, and it also factors in weather conditions and topographical 
features. The software uses Gaussian dispersion modelling, which assumes that the dispersion 
of emissions has a Gaussian (normal) distribution both vertically and horizontally. The model 
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is well suited for assessing the dispersion and deposition of airborne emissions, and it has 
been widely used both in Europe and in the US. A more detailed description of the software 
and its properties can be found online at http://www.breeze-software.com/aermod/. A recep-
tor grid covering a radius of approximately 18 kilometres around the mining site and an area 
of approximately 324 square kilometres was created for the purposes of modelling (Image 
10 2). Receptors were placed at 150–500-metre intervals within the surveyed area. The soft-
ware calculates the emission rates found at each receptor at ground level (micrograms per cu-
bic metre). 

 
Image 10-2: Receptor grid used in airborne emissions modelling. 

Topographical information was compiled from maps. Weather data comprised information 
recorded at Sodankylä weather station in 2005. The year 2005 was deemed to be representa-
tive of average weather conditions in the area. The distribution of wind speeds and directions 
recorded in 2005 is shown below in Image 10-3. 

 
Image 10-3: Wind speed and direction distribution at Sodankylä weather station (2005). 
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The meteorological factors that have the biggest impact on the dispersion of airborne emis-
sions include wind speed and direction, atmospheric stability, and the thickness of the atmos-
pheric boundary layer. Airborne emissions are mostly diluted in the atmospheric boundary 
layer, which in Finland is typically less than a kilometre thick but can grow to more than two 
kilometres especially in the summer. Wind speeds and directions in the atmospheric boundary 
layer determine roughly where and how far impurities will be carried. Atmospheric stability 
refers to air turbulence, which plays a significant role in mixing and diluting impurities as 
they travel. The airborne emissions model factors in local conditions such as the surface 
roughness and annual albedo values (reflecting power of the ground) of different soil types. 

Dust will be the most significant component of airborne emissions regardless of which pro-
ject alternative is chosen. Flue gas emissions will be minor and mostly attributable to trans-
port and partially to the heating plant. Transport emissions were calculated separately and 
were not included in airborne emissions modelling. Explosion gas emissions will be negligi-
ble, which is why they were also excluded from the modelling exercise. The sources of emis-
sions will be the same regardless of which project alternative is chosen, but the volumes of 
emissions and the locations of the sources vary (as regards the tailings storage facility options 
associated with ALT2). Separate models were produced of particulate matter (PM10), sulphur 
dioxide, nitrogen oxides, and carbon monoxide, taking into account all of the sources of each 
type of impurity. 

The extraction process, transport, and the stockpiling and storing of waste materials were 
categorised as area sources with dust emissions amounting to 1.54 × 10-6 g/m2s from extrac-
tion and mineral processing and to 3.86 × 10-7 g/m2s from the WRD (including transport and 
stockpiling) and the tailings storage facility. Ore crushing was not deemed to constitute an in-
dividual point source due to the efficient dust control measures associated with the crushing 
plant, such as its underground location, covered conveyors, and dust collectors. Dust emis-
sions resulting from ore crushing were included in the area-source emissions associated with 
extraction and mineral processing. 

The flue gas emissions resulting from the heating plant were measured using the chimney as a 
point source. The calculations were based on the indicated emission rates (tonnes per annum), 
the height and diameter of the chimney, the temperature and exit speed of flue gases at the 
end of the chimney, and the volumetric flow rate. More detailed information on the data used 
to produce the calculations is included in the application associated with modifying the heat-
ing plant design. The particulate emissions resulting from the heating plant were also in-
cluded in the dust emissions model produced of the mining site. 

The calculations are based on a period of one year. The model indicates the concentrations 
(micrograms per cubic metre) associated with airborne emissions. The average hourly, daily, 
and yearly concentrations were calculated assuming that weather conditions and emission 
rates remain constant for one hour. Several statistical calculations can also be performed on 
the basis of the model. The results of the modelling exercise are comparable with the thresh-
old values and guideline values specified for airborne impurities in Finnish Government De-
cision No 480/1996 and Finnish Government Decree No 711/2001, which allows for the rela-
tive  significance  of  the  results  to  be  assessed.  The  software  can  also  be  used  to  produce  
graphical representations of the results (regional distribution charts). 

The relative significance of dust and flue gas emissions was assessed by comparing the re-
sults against the guideline values and threshold values set on air quality. 

Atmospheric concentrations at ground level are shown in the regional distribution charts as 
micrograms per cubic metre (contour lines) at outdoor temperatures. Time series illustrating 
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concentrations at River Ala-Liesijoki, at Lake Ilmakkijärvi, in the village of Petkula, and in 
the village of Moskuvaara were also produced as regards ALT2 (Image 10-4). 

 
Image 10-4: Data points used to produce time series of the area around the min-
ing site. 

10.3.3 Impacts and their relative significance 

10.3.3.1 Construction phase 

The construction works associated with the potential scaling up of the Kevitsa mine would 
take place during the production phase. The airborne emissions resulting from construction 
works would mostly comprise dust emissions relating to earthworks and exhaust gas emis-
sions resulting from the use of heavy machinery. 

The dust emissions resulting from construction works would be local and limited to the min-
ing site. Dust emissions would occur between 6 am and 10 pm on weekdays, and the effects 
of airborne emissions resulting from construction works would not be distinguishable from 
the emissions attributable to the mining activity that will be going on at the same time accord-
ing to the existing permit. The additional dust emissions resulting from supplementary con-
struction works would be small compared to the dust emissions generated by the ongoing 
mining activity. 
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Additional construction works required for ALT1 would be limited to the current mining site 
and involve increasing the dump heights of the waste disposal areas, and emissions attribut-
able to actual construction would mostly result from raising the dams associated with the tail-
ings storage facility and from extracting and stockpiling topsoil. 

ALT2 would require the current mining site to be expanded. Regardless of this, the dust 
emissions that would result from the additional earthworks required would be minor and 
momentary, and they would only have local implications. 

Due to the aforementioned reasons, no separate models were produced of the dust emissions 
and flue gas emissions resulting from construction works. 

10.3.3.2 ALT0+ 
The exhaust gas emissions associated with all of the project alternatives will be discussed be-
low in Section 10.3.3.6. 

Dust emissions 
ALT0+ involves extracting ore at a rate of 5 million tonnes per annum as per the existing 
permit. The maximum daily concentrations of particulate matter (PM10) are shown in Image 
10-5. The regional distribution chart is not representative of the overall status of the area at 
any given time but instead the highest concentrations may occur in different locations at dif-
ferent times (on different days or at different hours). As regards ALT0+, the contour line il-
lustrating a concentration of 10 micrograms per cubic metre (the outermost line) extends to 
almost  as  far  as  the  village  of  Niirala  in  the  southeast  and  to  the  Mataraselkä  area  in  the  
southwest. Higher concentrations that exceed the daily guideline value (> 50 µg/m3) will be 
limited to the immediate vicinity of the open pit and generally within the current mining site. 
A total of 35 exceedances are allowed per calendar year. With ALT0+, the number of ex-
ceedances will be comfortably below this figure even in the immediate vicinity of the mine. 
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Image 10-1: ALT0+, maximum daily concentrations (PM10). Contour lines: 10 µg/m3, 20 µg/m3, etc. 

Flue gas emissions 

 

Based on flue gas emissions modelling, the chimney needs to be 60 metres tall in order for the 
requirements of Finnish Government Decree No 445/2010 to be fulfilled. According to the de-
cree, energy production units must not generate more than 20 percent of the daily guideline 
concentrations on their own. According to calculations produced of the dispersion of the flue 
gas emissions generated by the heating plant, a 60-metre chimney would equate to no more 
than 20% of the daily guideline value specified for sulphur dioxide, 2.6% of the guideline 
value specified for nitrogen dioxide, and 3.1% of the daily guideline value specified for par-
ticulate matter. The height of the chimney is therefore determined by the level of sulphur diox-
ide emissions. The prevalence of sulphur dioxide and nitrogen dioxide concentrations propor-
tional to the daily guideline values in the vicinity of the mine over a period of one year is 
shown in Image 10-6 and Image 10-7. The regional distribution charts are not representative of 
the overall status of the area at any given time but instead the highest concentrations may occur 
in different locations at different times (on different days or at different hours). 

The environmental impacts of flue gas emissions resulting from explosions will be minor. 
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Image 10-2: Annual prevalence of SO2 concentrations proportional to the daily guideline value (µg/m3) in the vi-
cinity of the Kevitsa mine. The daily guideline value is 80 µg/m3, which means that the concentrations amount 
to no more than approximately 20% of the acceptable maximum. 
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Image 10-73: Annual prevalence of NO2 concentrations proportional to the daily guideline value (µg/m3) in the 
vicinity of the Kevitsa mine. The daily guideline value is 70 µg/m3, which means that the concentrations 
amount to no more than just under 3% of the acceptable maximum. 

10.3.3.3 ALT1 

Dust emissions 
ALT1 would involve extracting, crushing, grinding, and processing ore at a rate of either 7.5 
million tonnes per annum or 10 million tonnes per annum and depositing all of the resulting 
waste materials within the current mining site. The dust emissions (PM10) associated with 
ALT1 were calculated similarly to those associated with ALT0+ with the exception that the 
area-source emissions resulting from extraction and mineral processing were doubled. Image 
10-8 and Image 10-9 below illustrate that the dispersion of dust beyond the mining site would 
not increase considerably compared to ALT0+. Notable increases in the daily concentrations 
would mostly be limited to the vicinity of the mining site. The number of exceedances of the 
daily guideline value (> 50 µg/m3) would still be comfortably below the maximum number of 
exceedances allowed. 
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Image 10-8: ALT1, maximum daily concentrations (PM10). Contour lines: 10 µg/m3, 20 
µg/m3, etc. 

 
Image 10-9: ALT1, maximum daily PM10 concentrations 
(µg/m3). Change compared to ALT0+. 
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Flue gas emissions 

The flue gas emissions resulting from the heating plant would be similar to those associated 
with ALT0+. The environmental impacts of flue gas emissions resulting from explosions 
would be minor. 

10.3.3.4 ALT2 

Dust emissions 

As regards ALT2, the assessment focused on the implications of the alternative future loca-
tions of the tailings storage facility on the dispersion of dust (PM10). Dust emissions resulting 
from other sources were calculated similarly to those associated with ALT0+. However, the 
current tailings storage facility was assumed to have been capped and therefore to not con-
tribute to dust emissions. The parameters associated with ALT0+ were used for the area-
source emissions resulting from extraction and mineral processing, as the open pit is likely to 
have become sufficiently deep to allow a large proportion of the dust generated by extraction 
and the loading and transport of ore and waste rock to settle within the open pit by the time 
production is potentially scaled up. The dispersion of dust from the alternative future loca-
tions of the tailings storage facility is shown below in Image 10-11. From the perspective of 
local residents, TSF1 and TSF4 would be the worst options in terms of dust emissions, as the 
zone where the highest daily concentrations amount to 10 micrograms per cubic metre could 
extend as far as the villages of Petkula and Moskuvaara. The location of the tailings storage 
facility would make little difference to the project’s implications on the Koitelaiskaira Natura 
2000 site. The number of exceedances of the daily guideline value (> 50 µg/m3) could be up 
to 21 if TSF4 or TSF5 were chosen. The number of exceedances would still be comfortably 
below the maximum number of exceedances allowed (35 in a calendar year). The projected 
numbers of exceedances of the daily guideline value are shown below in Image 10-10. The 
projected dispersion of dust is illustrated by means of time series shown below in Image 10-
12, Image 10-13, Image 10-14, and Image 10-15. The diagrams indicate that PM10 concentra-
tions would be low on average compared to the regional distribution charts illustrating the 
maximum daily concentrations. The average concentration would be less than 4 micrograms 
per cubic metre. 

Flue gas emissions 
The flue gas emissions resulting from the heating plant would be similar to those associated 
with ALT0+. The environmental impacts of flue gas emissions resulting from explosions 
would be minor. 
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Image 10-4: Number of exceedances of the guideline value for daily PM10 concentrations (50 µg/m3) per year. 
The maximum number of exceedances allowed is 35. The maximum number of exceedances per location is 
given in brackets. RH1, RH2 etc. refer to Tailings storage facility alternatives TSF1, TSF2 etc. 
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Image 10-5: ALT2, maximum daily concentrations (PM10). Contour lines: 10 µg/m3, 20 µg/m3, etc. TSF1 
(top left), TSF2 (top right), TSF3 (centre left), TSF4 (centre right), and TSF5 (bottom). 
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Image 10-6: Daily PM10 concentrations at Vajusuvanto Campsite in the village of Petkula (thresh-
old: 50 µg/m3). 

 

 

 

 

 

 

 

 

 

 

 

 

Image 10-7: Daily PM10 concentrations at Lake Ilmakkijärvi observation tower (threshold: 50 
µg/m3). 
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Image 10-14: Daily PM10 concentrations in the village of Moskuvaara (threshold: 50 µg/m3) 

 

 

 

 

 

 

 

 

 

 

 
Image 10-15: Daily PM10 concentrations at Kuivakoski Rapids in River Ala-Liesijoki (threshold: 
50 µg/m3). 

10.3.3.5 Decommissioning 

Landscaping works associated with decommissioning the mine may cause some dust emis-
sions, but as the volumes of earth moved will be considerably lower than those associated 
with the production phase, the dust emissions will also be smaller. Dust emissions resulting 
from the tailings storage facilities will stop when vegetation spreads in these areas after cap-
ping at the latest. The flue gas emissions resulting from the heating plant will stop when the 
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plant is decommissioned. The heavy machinery used in the dismantling and landscaping 
works will generate exhaust gas emissions, but the volumes will be relatively low compared 
to the exhaust gas emissions generated during the production phase. 

10.3.3.6 Exhaust gas emissions 

Road transport 

The increase in the volume of exhaust gas emissions resulting from road transport (commut-
ers + heavy goods vehicles) relative to the estimated emissions of Sodankylä local authority 
in 2012 is shown below in Table 10-1. The percentage change will be smaller in practice, as a 
considerable proportion of the emissions resulting from heavy goods vehicles will in fact be 
reported in Rovaniemi. Moreover, the estimated traffic volumes in Sodankylä local authority 
in 2012, which were used as the basis for calculating exhaust gas emissions, do not factor in 
the impact  of  the Kevitsa  mine and its  knock-on effects.  The actual  volumes of  both traffic  
and emissions will therefore be higher than those presented in the estimates, and the percent-
age change directly attributable to the mine will be lower. 

Table 10-1: Increase in the volume of exhaust gas emissions re-
sulting from road transport (commuters + heavy goods vehicles) 
relative to the estimated emissions of Sodankylä local authority 
in 2012. Some of the emissions resulting from heavy goods ve-
hicles will in fact be reported in Rovaniemi, which is why the 
percentage change attributable to the mine in Sodankylä will be 
smaller in practice. 

 ALT0+ (5 Mtpa) 
ALT1.1/ALT2.1 
(7.5 Mtpa) 

ALT1.2/ALT2.2 
(10 Mtpa) 

 % % % 

CO 0.7 0.8 1.0 

HC  0.7 0.9 1.1 

NOX 5.7 7.8 10.2 

PM10  1.3 1.8 2.3 

CH4 0.5 0.7 0.8 

N2O  4.1 5.6 7.3 

SO2  6.6 9.0 11.8 

CO2  6.7 9.1 11.9 

If the project goes ahead according to ALT0+, the airborne emissions resulting from road 
transport associated with the mine will amount to a few percent of the estimated exhaust gas 
emissions of Sodankylä local authority in 2012. The more intensive project alternatives 
would increase the volume of emissions, but the increase would still be less than 10% consid-
ering that a significant proportion of the emissions resulting from heavy goods vehicles will 
in  fact  be  reported  in  Rovaniemi.  Compared  to  the  current  levels  of  emissions,  the  compo-
nents with the highest relative significance will be nitrogen oxides and sulphur dioxide, al-
though the absolute sulphur dioxide emissions will be negligible. This makes nitrogen oxides 
the most significant component of exhaust gas emissions. Exhaust gas emissions will never-
theless be distributed over a vast area and are therefore not considered particularly significant 
compared to the other emissions resulting from the project. 

Machinery 

Unlike road transport, exhaust gas emissions resulting from the use of machinery will be lim-
ited to the mining site. The volume of particulate emissions resulting from the use of machin-
ery will be similar to that attributable to the heating plant. Compared to the dust emissions 
generated by other sources, the particulate emissions resulting from both machinery and the 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

 227(372) 

heating plant will be relatively small. The sulphur dioxide emissions resulting from the use of 
machinery will be low compared to those associated with the heating plant. Nitrogen oxide 
emissions, on the other hand, will be manifold compared to those of the heating plant, which 
is why nitrogen oxides can be considered the most significant component of emissions attrib-
utable to heavy machinery. No separate model was produced of the dispersion of nitrogen ox-
ide emissions resulting from the use of machinery, but the results of the flue gas modelling 
exercise associated with the heating plant, which indicate that the nitrogen oxide emissions of 
the heating plant will amount to no more than just under 3% of the daily guideline value, 
suggest that the nitrogen oxide emissions resulting from the use of machinery will also not 
amount to harmful levels within the mining site. 

10.3.4 Prevention and mitigation of adverse effects 

The airborne emissions resulting from the mining project will be controlled by means of best 
available techniques (BAT) as well as dust collection systems and air pollution treatment, as 
necessary. Air quality within the mining site will be controlled and monitored according to 
the guideline values and threshold values specified by the Finnish Government. These meas-
ures will ensure that air quality within the mining site and in its immediate surroundings will 
not pose risks to human health or the well-being of the environment. 

Ore crushing and mineral processing typically represent notable sources of dust. The crushing 
process will generate considerable volumes of dust, which could spread to the environment 
without preventive measures. At the Kevitsa mine, the primary crusher will be build under-
ground to lower dust emissions. The conveyor system and the interim storage facility will be 
mostly covered or encased in order to prevent dust formation. The primary and secondary 
crushers  will  also  be  equipped  with  a  dry  dust  collection  system.  Dust  emissions  from  the  
roads located within the mining site will be curbed by systematic road maintenance using salt 
and water, for example. 

The tailings slurry that will be pumped into the tailings storage facility will be spread evenly 
across the whole area, which will keep the exposed surface of the tailings as wet as possible 
at all times. Any potential dust emissions from the tailings storage facility will be prevented 
using water or milk of lime, for example. 

Flue gas emissions from the heating plant will be controlled by opting for the best available 
technology and treatment techniques (solid fuel boiler). SO2 emissions resulting from energy 
production will be curbed by using low-sulphur fuels. 

Emissions resulting from transport and the use of heavy machinery will be controlled by opt-
ing for environmentally friendly engines. Transport vehicles and machinery will also be ser-
viced at regular intervals in order to keep exhaust gas emissions to the minimum. 

10.3.5 Greenhouse gas emissions 

The greenhouse gas emissions resulting from the project, measured as tonnes of carbon diox-
ide equivalents, were studied on a general level taking into account the extraction process, 
transport, and mineral processing. 

The mining site’s total carbon dioxide emissions will amount to between approximately 
43,600 and 73,200 tonnes per annum, which equates to between approximately 0.06% and 
0.1% of Finland’s total greenhouse gas emissions in the 2000s. Relative to the emissions gen-
erated by the industrial sector in the 2000s, the greenhouse gas emissions of the Kevitsa mine 
equate to between approximately 0.38% and 0.64%. 
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10.4 Impacts on surface waters and water quality 

10.4.1 Nature of the impacts and geographical scope of the assessment 

10.4.1.1 Surface water quality 
The effects that the potential scaling up of production at the Kevitsa mine could have on wa-
ter quality in the nearby lakes and rivers would mostly be limited to Lake Vajunen, which is 
where wastewater will be discharged, and River Kitinen downstream from the reservoir. Wa-
terborne emissions will principally consist of nitrogen compounds, suspended solids, and 
heavy metals such as copper and nickel. The assessment of impacts on water mostly focused 
on Lake Vajunen and River Kitinen downstream from the reservoir. Impacts on water were 
studied downstream along River Kitinen as far as Matarakoski Dam, just under 20 kilometres 
from Vajukoski Hydropower Station. 

The headwaters of Mataraoja Brook as well as Lake Saiveljärvi and Lake Satojärvi are lo-
cated in the immediate vicinity of the mining site, and they may also suffer from contamina-
tion. However, no wastewater will be discharged to these waters even if one of the more in-
tensive project alternatives is chosen, except in the case of ALT2 whereby the tailings storage 
facility may be located within these drainage basins (one of alternative locations). The as-
sessment also covered the effect of leachate on the aforementioned water systems. 

Impacts on surface water quality were assessed separately for each project alternative as well 
as for the construction phase, production phase, and rehabilitation phase. 

10.4.1.2 Flow rates and water levels 
Water intake and wastewater discharge will cause minor changes in the flow of River Kiti-
nen. The new tailings storage facility and the expansion of the WRD, which would be neces-
sary if ALT2 was chosen, would reduce the size of the drainage basin of either Mataraoja 
Brook or River Viivajoki, which in turn would lower flow rates and water levels especially in 
the headwaters of these streams. TSF5 would mean destroying the whole of Lake Satojärvi 
and TSF4 would mean destroying the whole of Lake Saiveljärvi. On the other hand, drainage 
water generated during the construction works associated with the new waste disposal sites 
could increase flow rates temporarily. 

10.4.1.3 Sediments 

The drainage water and wastewater generated by the mine will contain suspended solids, 
which will also include metals and nutrients, for example. The volume of suspended solids 
will be controlled by treating wastewater in the sediment basin, the precipitation pond, and 
the overland flow site before discharge. Dust emissions resulting from the extraction process, 
crushing, and other mining activity may also cause depositions and affect the sediments 
found in the nearby lakes and rivers. Sedimentation is less likely to occur in streams than in 
lakes, although streams can carry contaminants further away from the source. 

10.4.1.4 Diatoms, phytoplankton, and benthic communities 
The effects of the mining project on the periphyton diatoms of the receiving waters will 
mostly comprise elevated nutrient and metal concentrations. Increased nutrient levels result in 
eutrophication and potentially in higher volumes of algae. The mine’s nitrogen emissions will 
be higher than its phosphorus emissions due to the nitrogen compounds found in the explo-
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sive materials. If no significant changes take place in the phosphorus levels of the receiving 
waters, the project’s contribution to eutrophication is likely to be minor. Species that favour 
high nitrogen levels may nevertheless become more numerous (Wetzel, 2001). 

The tolerance of different diatom species to heavy metals, such as nickel and copper, varies 
(e.g. Ruggiu et al., 1998 and Gómez et al., 2008). The prevalence of species that are able to 
tolerate high levels of heavy metals are likely to increase while that of more sensitive species 
will decrease, resulting in less diversity, although the biomass and photosynthetic capacity of 
diatom communities are likely to remain relatively unchanged (Falasco et al., 2009.). High 
levels of heavy metals such as zinc and manganese are toxic to algae (Kelly, 1988 and Rey-
nolds, 2006). Heavy metal concentrations can affect the frustule formation and result in so-
called teratological forms of diatoms. The prevalence of teratological diatoms indicates ele-
vated levels of heavy metals, which is why diatom analyses can be used to monitor heavy 
metal concentrations (Cattaneo et al., 2004 and Falasco et al., 2009). 

Elevated levels of suspended solids may reduce diatom diversity especially during the con-
struction phase by damaging diatom cells and by causing shadowing in the water. More cells 
may also get washed away (Ács, E. & Kiss, 1993). Changes in flow rates may also affect dia-
tom communities. Lower water levels mean less area for diatoms, and lower flow rates may 
restrict diatom growth through increased sedimentation (Allan, 1995). On the other hand, 
very high flow rates also wash away algae (Ács, E. & Kiss 1993). 

Any impacts of the mining project on the phytoplankton found in the nearby Lake Saiveljärvi 
and Lake Satojärvi will mostly be indirect and attributable to leachate and potential dust 
emissions generated by the tailings storage facility. The project will have no direct impacts on 
the lakes with the exception of the alternative locations of the tailings storage facility associ-
ated with ALT2 that propose draining one of the lakes altogether (TSF4 or TSF5). 

The potential impacts of the mining project on the benthic communities found in the area will 
be attributable to elevated levels of nutrients and changes in flow rates and water levels. Land 
use within the drainage basins of the nearby lakes and rivers will also change considerably. 
Land use within the drainage basins of lakes and rivers has been found to have a significant 
impact on the ecological status of surface waters and therefore on the structure of benthic 
communities (e.g. Thorpe & Lloyd, 1999). Depending on the chosen project alternative, some 
of the surface waters may be turned into tailings storage facilities or sediment ponds, in 
which case these sections of the water systems will be totally destroyed in practice. Construc-
tion works taking place within the drainage basins of lakes and rivers also change the natural 
flow dynamics of the area. 

10.4.1.5 Ecological and chemical status of surface waters 

In the ecological assessments of surface waters, the highest weighting was given to biological 
quality elements. Biological quality indicators were compared against baseline conditions 
with little human interference. The categories used in ecological status classifications were 
high, good, moderate, poor, and bad. The chemical status of waters was assessed on the basis 
of environmental quality standards set on toxic or harmful chemical substances. If the stan-
dards are not met, the chemical status of a water system can be rated as moderate at best. The 
general objective of the Finnish Act on Water Resources Management is to prevent the status 
of waters from deteriorating and to achieve a good status for all waters. The environmental 
quality standards can be waived in the case of projects that propose to alter the physical state 
of a water system if there are imperative reasons of overriding public interest to go ahead 
with the project, for example. River Kemijoki Water Management Plan (2009) identifies the 
Kevitsa mining project as an anticipated initiative that is likely to go ahead in the near future 
and that will alter the hydrology and morphology of water systems in the area. 
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10.4.2 Assessment techniques and uncertainty factors 

10.4.2.1 Surface water quality 

The impacts of the potential scaling up of production at the Kevitsa mine on the nearby lakes 
and rivers were assessed on the basis of the estimated quality and volume of the wastewater 
and the associated concentrations of contaminants (Table 8-12 and Table 8-13). The figures 
were calculated using the maximum concentrations allowed under the existing environmental 
permit, taking into account the effects of scaling up production on the volume of open pit 
drainage, the wastewater generated in the course of mineral processing, the leachate and sur-
face runoff that will be collected from the waste disposal sites, and the total volume of 
wastewater that will be discharged to Lake Vajunen. In reality, on-site wastewater treatment 
arrangements (tailings storage facility, water reservoir, precipitation pond, and overland flow 
site) will lower the concentrations of harmful substances found in the wastewater, which is 
why the figures shown are probably overestimated. More accurate estimates will have been 
produced by the time a new environmental permit is to be sought. 

A flow and distribution model was produced for the section of River Kitinen between Lake 
Vajunen and Matarakoski Dam in order to calculate the concentrations of harmful substances. 
The calculations were based on the depth-averaged water quality models RMA2 (flow rates) 
and RMA4 (distribution). The models do not factor in vertical differences in flow rates and 
directions or the concentrations of the measured substances, which is why they are best suited 
to modelling shallow water systems. The models nevertheless give a relatively good indica-
tion of the distribution of harmful substances in Lake Vajunen and a good indication of dis-
tribution in River Kitinen, thanks to the higher level of mixing in fluvial waters. The model-
ling exercise only covered the substances that were deemed to have the widest distribution 
and the most significant environmental impacts and that are subject to emission limits under 
the existing environmental permit. 

Increases in the concentrations of harmful substances in River Kitinen were not calculated for 
all project alternatives but only for ALT0+ (existing environmental permit) and ALT2 (most 
intensive alternative). Two different scenarios were also modelled for both alternatives which 
factored in the estimated volume of open pit drainage water associated with the different 
phases of the project and the different extraction volumes (either one or two million cubic 
metres per annum). More precise estimates of the volume of drainage water that the mine will 
generate are being produced at the moment, and the more conservative estimate (2 Mm3/a) 
was included in the modelling exercise just in case. 

Calculations were produced for five different locations: south of an island located in Lake 
Vajunen, in the eastern parts of the lake, in the southern parts of the lake, at Vajukoski Dam, 
and  at  Matarakoski  Dam.  As  the  residence  time  of  particles  in  Lake  Vajunen  is  extremely  
short, differences in concentrations were mostly calculated on the basis of the levels regis-
tered at Vajukoski Dam (Image 10-16). 
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Image 10-8: Reference points used in surface water modelling. Matarakoski Dam 
is located downstream of the pictured area. 

Some inherent flaws in the models (the fact that they only factor in two dimensions and only 
the distribution of particles) weaken the reliability of the results. The impreciseness of the 
source data also adds to the unreliability. No information was available on the depth of Lake 
Vajunen with the exception of the immediate vicinity of Vajukoski Hydropower Station, 
which is why depths were given on the basis of observations made in connection with water 
sampling, for example. 

The leachate that may be generated by TSF A if the project goes ahead according to ALT2 
may seep through the base of the impoundment and ultimately discharge to the nearby sur-
face waters. The volume of leachate used in the calculations was 0.39 l/d/sq m (Geobotnia 
Oy, 2010), of which approximately 20% was estimated to end up in the nearby lakes and riv-
ers. Only very small amounts of leachate would seep through the dams, and these waters 
would mostly be collected and pumped back into the impoundment, which is why they would 
not have a significant impact on surface water quality. High-sulphur tailings would be depos-
ited in a waterproof impoundment (TSF B), which would not produce leachate. 

Changes in the concentrations of harmful substances resulting from the leachate that may be 
generated by TSF A if the project goes ahead according to ALT2 were assessed on the basis 
of dilution ratios. The estimated leachate concentrations were taken from the results of solu-
bility tests carried out by Lapland Water Research Ltd in 2008. The concentrations were used 
in the calculations without factoring in residence times in soil and water systems and the re-
sulting dilution/chemical reactions, which is why the figures may be overestimated. 

The calculations were compared against baseline water quality data derived from earlier sur-
veys  and  public  registers  as  well  as  threshold  values  specified  for  concentrations  that  are  
known to be harmful to aquatic organisms. 
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10.4.2.2 Flow rates and water levels 

Plenty of data exist on the current flow rates of River Kitinen as regards the dam discharges 
of Kemijoki Ltd (Vajukoski Hydropower Station and Matarakoski Hydropower Station). The 
effects of increased concentrations of harmful substances on River Kitinen were modelled on 
the basis of discharge data compiled on Kurittukoski Dam, Vajukoski Dam, and Matarakoski 
Dam in 2009,  as  this  year  was largely representative of  average discharge rates.  Due to the 
unnaturally stable nature of the source data, the flow rate used in the modelling exercise was 
based on those measured at Kurittukoski Dam in 2009. Although the discharge times of Ku-
rittukoski Dam and Vajukoski Dam are largely similar, the flow rate measured at Kurittu-
koski Dam is generally almost 9% lower than that measured at Vajukoski Dam. Moreover, 
mid-summer discharge rates recorded in 2009 were lower than average. A breakdown of the 
flow rates recorded in 2009 and the average flow rate of the river at Vajukoski Dam between 
2003 and 2009 is shown below in Image 10-17. 

Considering both of the aforementioned factors, the figures indicating increases in flow rates 
and concentrations can be considered extremely conservative. The highest increases in the 
concentrations of harmful substances resulting from wastewater discharge to River Kitinen 
will be recorded during the summer when dam discharges are low. The discharge rates of the 
dams will be considerably higher in the winter, and large volumes of wastewater can be dis-
charged without much effect on River Kitinen. 

Image 10-17: Flow rate used in the calculations (yellow), average flow (purple) rate at Vajukoski Dam be-
tween 2003 and 2009, and flow rate in 2009 (blue). 

Due to the discharge pattern at Vajukoski Dam, more efficient dilution of wastewater can be 
achieved if the highest discharge rates occur in the winter and in the autumn. Higher volumes 
of wastewater will be discharged into Lake Vajunen in the winter and during the flooding 
season, as the dam discharges in River Kitinen are higher around these times of the year than 
in the summer. 
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Depending on discharge volumes, the flow rate of River Kitinen may drop slightly when wa-
ter  is  pumped from Lake Vajunen to be used at  the mineral  processing plant.  However,  the 
volume of raw water taken from Lake Vajunen will amount to no more than a few percent of 
the flow downstream of the reservoir. Moreover, wastewater will be returned to Lake Va-
junen after treatment, which will offset the effects of water intake on the flow rate. Thanks to 
mine drainage (open pit) and the drainage basin of the mining site (where water will naturally 
flow towards Mataraoja Brook), the volume of wastewater discharged to the water system 
will be higher than the volume of raw water taken. 

The potential hydrological effects of the new tailings storage facility that would have to be 
built if ALT2 was chosen were calculated on the basis of the relative areas of the drainage ba-
sins found in the vicinity of the mining site. Potential changes in flow rates within the smaller 
drainage basins were calculated on the basis of a hydrological modelling system developed 
by the Finnish Environment Institute. The system calculates flow rates in real time, but flow 
rates dating back to 1962 have been added retrospectively. The model covers all water sys-
tems down to tertiary drainage basins. Flow rate figures for smaller drainage basins can be 
derived from their relative areas. The flow rates used in the calculations have been discussed 
in more detail above (Table 9-2). The flow rate calculated for Mataraoja Brook is probably 
underestimated, as the average flow rate is suspiciously low (5.1 l/s sq km). There is also un-
certainty about the minimum and maximum values derived from the system. 

More detailed hydrological impact assessments will be produced in connection with drafting 
the new environmental permit application, at which time the hydrological data discussed here 
will also need to be revised. 

10.4.2.3 Sediments 

The element content of sediments found in the middle and upper courses of Mataraoja Brook 
was studied from samples taken in 2008 in connection with the baseline surveys. The geo-
chemical properties of sediments found at the bottom of River Kitinen were studied in con-
nection with surveys leading up to the beginning of construction works in the winter of 
2009/2010. 

The effects of the mining project on the quality and quantity of sediments found in Lake Va-
junen and the other lakes in the area were assessed on the basis of wastewater estimates, dif-
fuse pollution, and levels of suspended solids. 

10.4.2.4 Diatoms, phytoplankton, and benthic communities 

The periphyton diatoms found in River Kitinen were studied in August 2007 (Eloranta, 
2008), those found in Mataraoja Brook and River Kitinen in 2009, and those found in River 
Viivajoki in 2010. A phytoplankton survey was carried out on Lake Saiveljärvi and Lake Sa-
tojärvi in the summer of 2010. Thanks to the diatom and phytoplankton surveys, sufficient 
data now exist on the current conditions of River Kitinen, Mataraoja Brook, River Viivajoki, 
Lake Saiveljärvi, and Lake Satojärvi. 

The benthic communities found in the lakes and rivers within the Kevitsa mining site and in 
its surrounding were studied in the autumn of 1996 and in the spring of 1997 (Lapland Water 
Research Ltd, Heino et al., 1998), at which time samples were taken from a total of 14 brooks 
and small rivers. As regards the areas affected by the Kevitsa mine, samples were taken from 
one location in River Viivajoki and from one location in Mataraoja Brook. Samples of the 
benthic communities found in Mataraoja Brook were also taken from three different locations 
in 2008 and from five different locations in 2009. Sufficient data now exist on the current 
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benthic conditions of Mataraoja Brook. The benthic communities found in Lake Saiveljärvi 
and Lake Satojärvi were studied in 2008 (Hamari, 2010), and the current conditions of these 
water systems are now also known. Further benthic samples were taken from one location in 
River Viivajoki and from three locations in River Kitinen in 2010. 

The effects of the potential scaling up of production at the Kevitsa mine on the ecological 
conditions of the diatom, phytoplankton, and benthic communities found in the nearby sur-
face waters were assessed on the basis of concentration calculations, the results of hydrologi-
cal studies, the baseline surveys carried out between 2007 and 2010, and data relating to the 
environmental impacts of other mining projects. Uncertainties mostly relate to the hydrologi-
cal studies on the basis of which the assessments were mainly produced. 

10.4.2.5 Ecological and chemical status of surface waters 

River Kitinen has been classified as a heavily modified water body with a good ecological 
status relative to the highest status possible according to the ecological classification of 
Finland’s environmental administration, which is mostly based on monitoring data compiled 
between 2000 and 2007. The ecological status of River Kelujoki has been rated as good and 
that of River Ala-Liesijoki as high based on expert opinions (HERTTA database). However, 
no ecological status classifications exist for the majority of the smaller water systems in the 
area. The ecological status of the smaller surface waters found in the area was assessed on the 
basis of the biological baseline studies (diatoms, phytoplankton, benthic communities, and 
fish) carried out in the course of the EIA procedure (Section 9.2.8). 

Relatively little biological data exist, comprising isolated samples taken over a single year in 
places. Physicochemical quality indicators were also included in the classification according 
to guidelines issued by Finland’s environmental administration on the ecological classifica-
tion of surface waters (No 3/2009). More than one biological factor was nevertheless covered 
in all  of  the water  systems.  (Note:  Benthic  communities  have not  yet  been classified as  re-
gards their ecological status.) More information will become available during the environ-
mental permit application process. 

10.4.3 Impacts and their relative significance 

10.4.3.1 Construction phase 

The most significant emissions associated with the construction works relating to the poten-
tial scaling up of production at the Kevitsa mine would be attributable to higher levels of sus-
pended solids, which would cause turbidity in the nearby lakes and rivers. The construction 
works required for  the potential  scaling up of  the mine would take place when the mine as  
well as the associated wastewater treatment system will already be in operation, unlike now. 
Construction works directly attributable to the scaling up of the mine would be limited to a 
relatively small area near the mineral processing plant. Wastewater accumulating in this area 
would be collected, treated, and ultimately discharged to River Kitinen. Mataraoja Brook 
should therefore not suffer from the same levels of turbidity as those associated with the cur-
rent construction works at the beginning of the scaling-up phase. 

Later when the new tailings storage facility would be constructed, higher levels of suspended 
solids would be found either in Mataraoja Brook or in River Viivajoki, depending on the cho-
sen location. This would increase the level of turbidity temporarily, mostly in the headwaters 
of either Mataraoja Brook or River Viivajoki. River Kitinen would not be affected by the 
construction works in practice. 
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Most of the suspended solids resulting from the construction works would constitute what is 
known as diffuse pollution. At times, levels of suspended solids may in fact be higher during 
the construction works than during the actual production phase, especially when large-scale 
earthworks are in process (e.g. dams). Metals and phosphorus that are bonded to suspended 
solids are considerably less harmful to water than soluble concentrations, and other effects on 
the nearby surface waters are therefore expected to be minor. 

The higher levels of suspended solids associated with the construction works could have a 
negative effect on the diatom and benthic communities found in the upper courses of Mata-
raoja Brook/River Viivajoki. The effects of the construction phase would be momentary, and 
no long-term effects on the nearby lakes and rivers are expected. 

10.4.3.2 ALT0+ 

Surface water quality 

If the project goes ahead according to the existing permit, the volume of wastewater that will 
be discharged in Lake Vajunen during the early stages of the project will be approximately 
3.5 million cubic metres per annum. The volume of open pit drainage water will be approxi-
mately one million cubic metres per annum. Only approximately 50% of the total surface area 
of the WRD associated with ALT0+ (2.41 square kilometres) will be in use at this stage. 

The effects of the mine’s wastewater on the nearby water systems were studied by means of 
modelling. The wastewater discharge rates have been described in Section 8.9.2. The changes 
resulting in the levels of impurities in River Kitinen were assessed on the basis of the maxi-
mum concentrations described in the existing permit: 0.5 mg/l for nickel, 0.3 mg/l for copper, 
and 10 mg/l for suspended solids. No emission limits have been set for total nitrogen, total 
phosphorus, and sulphates, but the following indicated concentrations were used in the calcu-
lations: 14 mg/l for total nitrogen, 0.2 mg/l for total phosphorus, and 2,000 mg/l for SO4. A 
breakdown of the increases in the concentrations of the aforementioned impurities at Vaju-
koski Dam is shown below in Image 10-18 and Image 10-19. In addition to ALT0+, the ef-
fects of ALT1 and ALT2 at different stages of the project were studied with the volume of 
open pit drainage water being either one million cubic metres or two million cubic metres. In 
order to make comparisons easier, the increased concentrations associated with all of the dif-
ferent  alternatives  are  shown  in  the  same  diagrams,  although  ALT1 and  ALT2  will  be  dis-
cussed separately below in Section 10.4.3.3 and Section 10.4.3.4 respectively. A breakdown 
of the levels of impurities in River Kitinen is shown in Table 9-4 according to arithmetic av-
erages calculated on the basis of long-term water quality data measured at Vajukoski Dam 
(1997–2006 and 2009–2010). Technical details relating to the different alternatives have been 
discussed in the technical specification of the project in Chapter 8. 

As regards nickel, the environmental quality standard specified for soluble nickel in Finnish 
Government Decree on Substances Dangerous and Harmful to the Aquatic Environment 
(No 1022/2006 as amended by No 868/2010; 20 micrograms per litre) is also given. The 
maximum level of nickel allowed in drinking water (as per Decree No 461/2000 of the Fin-
nish Ministry of Social Affairs and Health) is also 20 micrograms per litre, but all metals – 
including nickel – are reported as total concentrations in order to factor in metals that are 
bonded to suspended solids. 

Since residence time in Lake Vajunen is very short, differences in concentrations were 
mostly calculated on the basis of the levels registered just downstream of Vajukoski 
Dam where the differences will be the highest (Kitinen reference point). The increases in 
Lake Vajunen will be between approximately 30% and 60% of those measured at Va-
jukoski Dam. The concentrations will be further diluted downstream at Matarakoski 
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Dam, by between approximately 14% and 27% from the levels measured at Vajukoski 
Dam, depending on the parameters. 

The figures are overestimated, as they are based on the maximum concentrations allowed un-
der the existing permit. Moreover, increases in the levels of impurities in the summer in par-
ticular are exaggerated due to the below-average dam discharges during the reference year. In 
reality, the volume of impurities that will be discharged and therefore the increases in concen-
trations will be lower than estimated, as the levels of nickel, for example, will be reduced by 
means of wastewater treatment. Furthermore, the figures are based on the properties of 
wastewater before the overland flow site, as specified in the existing permit, but overland 
flow will further reduce the concentrations before wastewater is discharged to River Kitinen. 
Studies conducted at the Kittilä mine, for example, indicate that overland flow reduces the 
levels of nickel found in wastewater by approximately 90%. This is mostly due to the settling 
of suspended solids, which also contain nickel. 

The effects of the wastewater that will be discharged to River Kitinen on water quality in the 
receiving waters will depend on the river’s flow rates. Increases in the levels of impurities 
and other impacts of the mine will be at their highest when the ground is unfrozen between 
May and September, when less water is discharged through the dams in River Kitinen than in 
the winter. Dilution is efficient in the winter, and increases in the levels of impurities found in 
River Kitinen will mostly be relatively minor. In terms of substances that are harmful to 
aquatic organisms, the levels of nickel will increase the most. With regard to nutrients, nitro-
gen concentrations will increase the most. Based on the modelling exercise, the maximum in-
crease in the levels of nickel at Vajukoski Dam will be approximately 5 micrograms per litre, 
depending on the volume of open pit drainage and the stage of the project. The increase is 
higher than the levels recorded in River Kitinen during dry seasons but will not amount to an 
exceedance of the environmental quality standard. The measured and estimated levels are to-
tal concentrations, while the environmental quality standards apply to soluble contents, which 
are a more accurate measurement of bioavailability. Based on the above, there appears to be 
no risk of exceeding the environmental quality standards and therefore of harming the aquatic 
environment. The detection limit for nickel is approximately 3 micrograms per litre in con-
ventional ICP-OES analyses. Taking into consideration the increased levels of impurities re-
sulting from the mining project, nickel concentrations in River Kitinen are likely to be too 
low to necessarily show up in routine analyses for most of the year. Lower concentrations can 
nevertheless be measured using the more sensitive ICP-MS technology. 

The increase in levels of copper will be small: no more than approximately 3 micrograms per 
litre  at  most  and  only  a  few micrograms  per  litre  for  most  of  the  time.  Increased  levels  of  
copper are not believed to have a notable impact on water quality in the receiving waters. 
Even small concentrations of copper may nevertheless cause noticeable harmful effects in 
some aquatic organisms. The environmental quality standard set on copper in drinking water 
is considerably higher: 2,000 micrograms per litre. 

The estimated increase in levels of nitrogen will be no more than approximately 150 micro-
grams per litre at most, and nitrogen will mostly occur in the form of nitrate nitrogen. The in-
creased levels of nitrogen will cause eutrophication in the receiving waters, which in fluvial 
waters mostly results in higher volumes of algae, or periphyton. The mining project will only 
slightly increase the levels of phosphorus, which is the other main culprit responsible for eu-
trophication, and the availability of phosphorus is likely to limit periphyton growth. Estimates 
indicate that levels of sulphates will increase considerably, but this is not believed to have 
harmful effects in fluvial waters. The increase in sulphate levels will increase the electrical 
conductivity of the water, which may promote stratification. However, the short residence 
time in Lake Vajunen will limit stratification in the long term. 
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According to estimates, the increasing levels of suspended solids attributable to the mining 
project will still be measurable in River Kitinen during dry seasons, but the concentrations 
will be low and will not have significant adverse effects on the aquatic environment. 

The highest increases in River Kitinen will be recorded when dam discharges are at their 
lowest, usually in the summer. The increases in the levels of impurities will nevertheless be 
lower than the aforementioned maximum concentrations both upstream and downstream from 
the discharge pipe. All in all, the suspended solids, copper, and sulphate increases result-
ing from the mining project in River Kitinen will be negligible compared to the natural 
background conditions of the river. Water quality will also not be significantly affected 
by  the  increased  levels  of  nutrients,  as  phosphorus  is  a  limiting  nutrient  and  its  levels  
will not increase considerably in the river as a result of the mining project. The in-
creased levels of nickel can be considered the most significant environmental impact of 
the mining project. However, the increase will mostly be less than 25% of the environ-
mental quality standard set on nickel concentrations even during dry seasons. If only 
the soluble content of nickel is taken into account as per the environmental quality 
standard, the percentage increase is even smaller. Considering the uncertainties relating to 
the calculations, the nickel content of the mine’s wastewater would have to be approximately 
five times higher to amount to the level specified in the environmental quality standard. 
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Image 10-18: Increases in nickel, copper, and sulphate concentrations in River Kitinen at 
Vajukoski Dam according to ALT0+, ALT1, and ALT2 and the different open pit drainage 
water alternatives (one million cubic metres and two million cubic metres). Long-term 
averages calculated for water quality at Vajukoski Dam and the environmental quality 
standard for nickel (Finnish Government Decree No 1022/2006 as amended) are given for 
reference.
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Image 10-19: Increases in total nitrogen, total phosphorus, and suspended solids concentra-
tions in River Kitinen at Vajukoski Dam according to ALT0+, ALT1, and ALT2 and the different 
open pit drainage water alternatives (one million cubic metres and two million cubic metres). 
Long-term averages calculated for water quality at Vajukoski Dam are given for reference. 
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Even if a very conservative estimate of 2 milligrams per litre is used for the xanthate levels 
found in the wastewater, the concentrations will be considerably more diluted in the receiving 
waters. The highest concentrations will be measured in the summer just downstream of the 
discharge pipe, when they will amount to between 10 and 30 micrograms per litre. In the win-
ter and during high dam discharge volumes, the concentrations will only amount to a few mi-
crograms per litre. The concentrations will be considerably lower upstream of the discharge 
pipe and further downstream. In reality, the wastewater will be diluted considerably even be-
fore it leaves the mining site, and concentrations amounting to 2 milligrams per litre are 
unlikely to occur in the wastewater that will be discharged to Lake Vajunen except momen-
tarily in special circumstances. Long-term concentrations of several hundreds of micrograms 
per litre are required for adverse effects to occur. 

The headwaters of Mataraoja Brook as well as Lake Saiveljärvi are located in the immediate 
vicinity of the mining site, but they will not be directly affected. Small increases in the levels 
of impurities may nevertheless occur in the nearby water systems due to leachate generated 
by the tailings storage facility or dust emissions, for example. However, these emissions are 
not believed to significantly alter water quality in the aforementioned water systems. 

Flow rates and water levels 
The effect of water intake from Lake Vajunen on the flow rates of River Kitinen will be neg-
ligible (see Section 10.4.2.2.). 

The drainage basin of Mataraoja Brook will shrink by just under 10 square kilometres in the 
headwaters, which will reduce the flow rate of Mataraoja Brook. The drainage basins of Lake 
Saiveljärvi and River Viivajoki will also shrink by a few square kilometres, which will also 
slightly reduce the flow rate of River Viivajoki. 

Sediments 
The effects of the mining site’s emissions on sedimentation in Lake Vajunen and downstream 
in River Kitinen will be minor thanks to regulation and changes in the flow rates. The nearby 
lakes, Lake Satojärvi and Lake Saiveljärvi, will not be directly affected, although dust emis-
sions, for example, may cause small depositions in the lakes. 

Diatoms, phytoplankton, and benthic communities 

The most significant changes in the diatom and benthic communities found in River Kitinen 
will be attributable to the increased levels of nitrogen and heavy metals, mostly nickel and 
copper. The volume of biomass will not necessarily change much, but the species that have 
the best tolerance to the aforementioned substances will become overrepresented. 

Lake Satojärvi and Lake Saiveljärvi will only be subject to indirect emissions which are not 
believed to have significant effects on phytoplankton. 

Changes in the flow rates of Mataraoja Brook and River Viivajoki as well as the potential 
small changes in water levels in the lakes may also cause slight changes in aquatic organisms. 

Ecological and chemical status of surface waters 

The general objective of the Finnish Act on Water Resources Management is to prevent the 
status of waters from deteriorating and to achieve a good status for all waters. Any assess-
ment into the mining project’s impact on surface water quality needs to take into account 
whether the project is likely to compromise the environmental objectives set on the ecological 
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and chemical status of the waters covered by River Kemijoki Water Management Plan. The 
aforementioned changes are unlikely to have a significant impact on the ecological or chemi-
cal status of River Kitinen. River Kitinen is a heavily modified water body with a good eco-
logical status relative to the highest status possible. 

The drainage basins of Mataraoja Brook and, to an extent, Lake Saiveljärvi will shrink as a 
result of the mining project, which will alter the hydrology and morphology of these water 
systems. The hydrological and morphological changes that will occur in Mataraoja Brook 
will be considerable. The ecological status of Mataraoja Brook is rated as good overall. The 
status of Mataraoja Brook is likely to deteriorate taking into consideration the hydrological 
and morphological changes and the changes that have already been observed in the headwa-
ters as a result of experimental extraction and the construction works. However, Mataraoja 
Brook will not be directly affected during the production phase. Based on data compiled in 
the course of the EIA procedure, the ecological status of Lake Saiveljärvi is moderate due to 
elevated nutrient contents and algae that are recorded in the lake from time to time. The min-
ing project is not believed to have a significant impact on the ecological status of Lake 
Saiveljärvi. The relatively small changes in the flow rate of River Viivajoki are also not be-
lieved to affect the status of the water system (River Ympärysjoki). 

10.4.3.3 ALT1 

If the project was to go ahead according to ALT1, the current mining site would not have to 
be expanded or new waste disposal sites introduced. The tailings storage facility and the 
WRD would be expanded or the dump heights increased. The higher ore extraction rate 
would increase the volume of open pit drainage water somewhat, but this would still amount 
to no more than between one and two million cubic metres per annum. Expanding the WRD 
would increase the volume of wastewater generated in this area moderately. The volume of 
wastewater resulting from mineral processing would decrease slightly, as the higher produc-
tion rate would increase the volume of tailings and therefore the volume of water that would 
remain contained in the tailings. As the water intake would remain the same as in ALT0+, the 
volume of wastewater discharged to River Kitinen would therefore decrease slightly com-
pared to ALT0+. However, the assessment is based on the so-called worst case scenario, 
where the whole surface area of the WRD is already in use but the extraction rate remains at 
5 million tonnes per annum and the volume of water contained in the tailings is therefore less 
than in ALT0+. If the pore water of the tailings was taken into consideration, the hydro-
logical impacts of ALT1 would in fact be smaller than those associated with ALT0+. 

Increases in the levels of nickel would be slightly higher than those associated with ALT0+, 
amounting to approximately 7.5 micrograms per litre at most. The maximum increase in the 
levels of copper would be approximately 4 micrograms per litre and that in the levels of total 
nitrogen approximately 200 micrograms per litre. The increase in sulphate concentrations 
found in River Kitinen would be considerable as with ALT0+, but its relative significance 
would still be minor. The relative significance of the increased levels of phosphorus and sus-
pended solids would also be minor. 

All in all, the hydrological impacts of ALT1 would be largely similar to those associated 
with ALT0+. The spatial and temporal distribution of the impacts would mostly depend on 
the regulation of wastewater discharge rates. Increases in the concentrations of impurities 
could be controlled efficiently by timely wastewater discharge. 
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10.4.3.4 ALT2 

Surface water quality 

If the project was to go ahead according to ALT2, the current mining site would have to be 
expanded considerably depending on the chosen location of the tailings storage facility. The 
volume of wastewater that would be discharged to River Kitinen would be up to twice that 
associated with ALT0+. The calculations reflect the fact that considerably more capacity for 
storing water within the mining site would be provided, as a result of which wastewater dis-
charges could be optimised to better correspond with the dam discharges in River Kitinen, 
therefore reducing the harmful effects of the wastewater on the receiving waters. The calcula-
tions are based on the most extensive tailings storage facility option (TSF4), which would 
maximise the volume of runoff generated. The volume of runoff and the volume of wastewa-
ter that would need to be discharged to River Kitinen would be considerably lower with all of 
the other tailings storage facility options. The calculations also assume that the tailings stor-
age facility associated with ALT0+ would be capped and that no wastewater that would have 
to be discharged to River Kitinen would therefore be generated in that area. 

The impacts on River Kitinen would be similar to those associated with ALT0+, but the in-
creases in the levels of impurities would be higher at times due to the larger volume of water. 
The changes in the concentrations are shown above in Image 10-18 and Image 10-19 taking 
into consideration two different volumes of open pit drainage water (one million cubic metres 
per annum and two million cubic metres per annum). 

Since residence time in Lake Vajunen is very short, differences in concentrations were mostly 
calculated on the basis of the levels registered in River Kitinen just downstream of Vajukoski 
Dam where the differences would be the highest. The increases in Lake Vajunen would be 
between approximately 30% and 60% of those measured at Vajukoski Dam. The concentra-
tions would be further diluted downstream at Matarakoski Dam, by between approximately 
14% and 27% from the levels measured at Vajukoski Dam, depending on the parameters. The 
figures given for the increases in concentrations are conservative estimates similarly to 
ALT0+. The highest increases in River Kitinen would be registered in the summer. 

Based on the modelling exercise, the highest increases in the levels of nickel at Vajukoski 
Dam would amount to between 8.0 and 8.5 micrograms per litre depending on the volume of 
open pit drainage water (and the associated wastewater discharge volumes). The increases 
would be higher than those recorded in River Kitinen during dry seasons but still comfortably 
below the environmental quality standards (soluble contents). Based on the above, it appears 
unlikely that the environmental quality standards would be exceeded. 

Based on the modelling exercise, the increase in the level of copper associated with ALT2 
would amount to approximately 5 micrograms per litre at most. The increase in the level of 
copper could cause noticeable changes in some aquatic organisms, but the effects would in all 
likelihood be minor. In any case, the environmental quality standard set on copper in drinking 
water is considerably higher: 2,000 micrograms per litre. 

The estimated increase in levels of nitrogen would amount to between 230 and 240 micro-
grams per litre at most, and nitrogen would mostly occur in the form of nitrate nitrogen. The 
increased levels of nitrogen would cause eutrophication in the receiving waters, which in flu-
vial waters would mostly result in higher volumes of algae, or periphyton. Levels of phospho-
rus, which is the other main nutrient in the receiving waters, would increase less in propor-
tion, by approximately 3 micrograms per litre at most, and the availability of phosphorus 
would probably limit periphyton growth. The increase in the levels of nutrients would not be 
notably higher in ALT2 than in ALT0+. 
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Estimates indicate that levels of sulphates would increase considerably but that this would not 
have harmful effects in fluvial waters. The increase in sulphate levels would increase the 
electrical conductivity of the water, which could promote stratification. However, the short 
residence time in Lake Vajunen would limit stratification in the long term. 

According to estimates, the increasing concentrations of impurities resulting from the sus-
pended solids attributable to the mining project would still be measurable in River Kitinen 
during dry seasons, but the concentrations would be low and would not have significant ad-
verse effects on the aquatic environment. 

Alternative locations of the tailings storage facility and the WRD 

If the tailings storage facility was built in the headwaters of Mataraoja Brook (TSF1), the 
headwaters would be destroyed altogether and the drainage basin of Mataraoja Brook would 
shrink by a further 6.2 square kilometres compared to ALT0+. This would lower the flow rate 
in Mataraoja Brook further, which would also reflect somewhat on water quality. If the tail-
ings storage facility was built in the middle courses of Mataraoja Brook (TSF3, 4.6 square 
kilometres), the effects on the flow rate and water quality of Mataraoja Brook would be simi-
lar to TSF1. The headwaters of Mataraoja Brook would nevertheless remain intact. 

If the tailings storage facility was built to the north of Lake Saiveljärvi (TSF2, 2.6 square 
kilometres), the drainage basin and therefore the flow rate of River Viivajoki would decrease 
slightly.  If  Lake Saiveljärvi  was used as  the tailings storage facility  (TSF4),  the entire  lake 
would be destroyed and the flow rate of River Viivajoki would drop more. The effects of us-
ing Lake Satojärvi as the tailings storage facility (TSF5) on River Viivajoki would be similar 
to those of TSF4. 

Some leachate from the tailings storage facility could drain into Mataraoja Brook, Lake Sato-
järvi, or Lake Saiveljärvi over time, depending on the chosen location of the tailings storage 
facility. A breakdown of the indicated increases in levels of impurities at the mouth of Mata-
raoja Brook and in River Viivajoki before it merges with River Ympärysjoki are shown be-
low in Table 10-2 based on solubility tests carried out on the tailings and the estimated vol-
umes  of  leachate.  Heavy  metal  concentrations  (Ni,  Fe,  Zn)  in  surface  waters  would  not  
amount to levels that are known to be harmful to aquatic organisms, as the change would be 
no more than one or two micrograms per litre at most. Moreover, some of the heavy metals 
would be adsorbed by the layer of peat underlying the waste disposal sites. The increase in 
the level of sulphate resulting from the leachate would amount to approximately one or two 
milligrams per litre at most. The increase could potentially have a slight impact on water den-
sity and therefore on stratification in Lake Saiveljärvi (TSF2). Lake Saiveljärvi is shallow, 
and its mixing capacity is high when the lake is not frozen. Leachate is not believed to have a 
considerable impact on the status of the nearby surface waters. 

A breakdown of the indicated effects of the alternative locations of the tailings storage facil-
ity on the average flow rate at the mouth of Mataraoja Brook and in River Viivajoki before it 
merges with River Ympärysjoki is shown below in Table 10-2. The changes in the flow rate 
were calculated on the basis of the relative areas of the drainage basins taking into account 
the changes resulting from the construction works associated with the existing permit. The ef-
fects of the alternative expansion plans for the WRD on the nearby drainage basins would be 
minor and they would partially overlap with the effects of the tailings storage facility, which 
is why they were not taken into consideration in the calculations. On the other hand, drainage 
water generated during the construction works associated with the new waste disposal sites 
could also increase flow rates temporarily. 
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The lowest hydrological impacts would result from the least extensive tailings storage facility 
option (TSF2) and the highest from the most extensive option (TSF4). 
Table 10-2: Estimated increases in concentrations of impurities and effects on flow rates result-
ing from changes in the drainage basins of the surface waters found near the Kevitsa mining 
site. The calculations are based on measurements taken at the mouth of Mataraoja Brook and in 
River Viivajoki before it merges with River Ympärysjoki. 

  TSF1 TSF2 TSF3 TSF4 TSF5 

Increases in concentrations resulting from leachate generated by the tailings storage facility 

Ni, g/l 0.8 0.1 0.6 0.3 0.3 

Fe, g/l 1.1 0.1 0.8 1.5 0.3 

Zn, g/l 1.4 0.1 1.0 1.9 0.4 

SO4, g/l 1,671 178 1,246 2,302 521 

Changes in flow rates resulting from the construction of the tailings storage facility 

MQ, m3/s 0,20 0,79 0,20 0,71 0.77 

Change, % 
-30% 

Mataraoja Brook 

-10% 

River Viivajoki 

-27% 

Mataraoja Brook 

-19% 

River Viivajoki 

-12% 

River Viivajoki 

Flow rates and water levels 

The effect of water intake from Lake Vajunen on the flow rate of River Kitinen would also be 
negligible with ALT2 (see Section 10.4.2.2). Changes in the flow rates resulting from the po-
tential scaling up of production have been discussed above in connection with the alternative 
locations of the tailings storage facility and the WRD. 

TSF2 would involve building the tailings storage facility within the drainage basin of Lake 
Saiveljärvi, which would result in the drainage basin shrinking by 2.6 square kilometres. The 
effect  of  this  on  the  water  level  in  Lake  Saiveljärvi  was  assessed  on  the  basis  of  a  two-
dimensional flow rate model. The calculations assumed that the point where the lake narrows 
into a river is subject to choked flow whereby the volume of water discharged to River Kiti-
nen only depends on friction. The average coefficient of friction was calculated so as to 
achieve the average water level in Lake Saiveljärvi, 219.5 metres (N60), with the current av-
erage inflow of 0.15 cubic metres per second. The water level in the lake was then calculated 
on the basis of alternative inflow rates (Image 10-20). The estimates indicate that the reduc-
tion in the inflow rate, which would be proportional to the shrinking of the drainage basin, 
would lower the water level in Lake Saiveljärvi by approximately 2 centimetres. The calcula-
tions do not factor in groundwater runoff or the potential seeping water of tailings storage fa-
cility, which could potentially offset the estimated change in the water level. 
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Image 10-20: Modelled estimate of the change in the water level of Lake 
Saiveljärvi at different inflow rates (tulovirtaama). 

Sediments 

The effects of the emissions resulting from the potential scaling up of the mine according to 
ALT2 on sedimentation in Lake Vajunen and downstream in River Kitinen would be minor 
thanks to regulation and changes in the flow rates. The nearby lakes, Lake Satojärvi and Lake 
Saiveljärvi, would still not be directly affected, although dust emissions, for example, could 
cause small depositions in the lakes. TSF5 would involve destroying Lake Satojärvi in its en-
tirety, and TSF4 would involve destroying Lake Saiveljärvi in its entirety. 

Diatoms, phytoplankton, and benthic communities 

The most significant changes in the diatom and benthic communities found in River Kitinen, 
where wastewater would be discharged, would be attributable to the increased levels of nitro-
gen and heavy metals, mostly nickel and copper. The volume of biomass would not necessar-
ily change much, but the species that have the best tolerance to the aforementioned sub-
stances would become overrepresented. The difference between ALT0+, which is based on 
the existing permit, and ALT2, which is the most intensive scaling-up scenario, is minor in 
terms of the resulting increases in the levels of heavy metals and nitrogen and therefore the 
project’s effects on aquatic organisms. 

ALT2 would result in considerable changes in the flow rate of Mataraoja Brook and, if TSF2, 
TSF4, or TSF5 were chosen, also in River Viivajoki. The changes in flow rates would proba-
bly cause changes in the aquatic organisms of Mataraoja Brook and River Viivajoki. The 
most significant changes would occur in the headwaters of these water systems. 

The emissions resulting from the mining project would only affect the nearby Lake Saivel-
järvi and Lake Satojärvi indirectly, and effects on phytoplankton would be minor, with the 
exception of TSF4 and TSF5 which would involve destroying one of the lakes completely. 
Changes in the water levels of Lake Satojärvi and Lake Saiveljärvi (changes in the drainage 
basins, effects of open pit drainage) could also affect the lakes’ phytoplankton and other or-
ganisms as well as aquatic plants. Estimates nevertheless indicate that changes in the water 
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levels would be minor: only a few centimetres at most in Lake Satojärvi and even less in 
Lake Saiveljärvi. The resulting impacts would therefore also be minor. 

Ecological and chemical status of surface waters 
The aforementioned changes are unlikely to have a significant impact on the ecological or 
chemical status of River Kitinen even if the project goes ahead according to ALT2. River 
Kitinen is a heavily modified water body with a good ecological status relative to the highest 
status possible. 

The flow rates and water levels of Mataraoja Brook, Lake Saiveljärvi, Lake Satojärvi, and 
River Viivajoki (River Ympärysjoki) would drop, and one of the lakes would be destroyed al-
together if either TSF4 or TSF5 was chosen as the future location of the tailings storage facil-
ity. The project would cause significant hydrological and morphological changes in the area, 
with the exception of TSF1 and TSF3, which would result in relatively minor changes in the 
lakes and in River Viivajoki. Lake Satojärvi has been drained in the past, and the lake is 
therefore not unaltered even in its current condition. The emissions resulting from the mining 
project would not have a direct impact on Mataraoja Brook, the lakes, or River Viivajoki, and 
the project’s effects on the ecological and chemical status of these water systems would be 
minor. 

10.4.3.5 Decommissioning 

The rehabilitation phase will have little impact on the nearby lakes and rivers, as any runoff 
generated within the mining site will mostly be used to fill the closed pit. The open pit will 
take a long time to fill, and no significant volumes of runoff will be generated for years. Once 
the open pit has filled up, the mining site’s hydrological balance will reach equilibrium where 
a volume equal to net rainfall will probably drain into Mataraoja Brook through the wetland 
areas. The water in the open pit will in all likelihood have elevated levels of heavy metals and 
sulphate, in addition to which its pH will potentially be lower than the natural background. 
Considering the concentrations and the volume of water as well as the treatment of wastewa-
ter in natural wetland, no significant effects are expected in Mataraoja Brook. 

The waste disposal sites will generate leachate during the rehabilitation phase, which will be 
poorer quality than natural surface/groundwater runoff. TSF B and the potential new tailings 
storage facility will nevertheless be capped so that no significant volumes of harmful leachate 
will  be  produced.  Leachate  generated  by  TSF  A,  the  WRD,  and  the  potential  new  and  ex-
panded waste disposal sites will not have a significant effect on the quality of the nearby sur-
face waters. 

10.4.4 Prevention and mitigation of adverse effects 
The adverse effects of the wastewater generated by the mining project can be prevented by 
means of efficient wastewater treatment. The correct timing of wastewater discharges relative 
to the dam discharges in River Kitinen will also help to minimise adverse effects. The flow 
rate of River Kitinen is sufficiently high relative to the volume of wastewater to allow con-
centrations of harmful substances to become quickly diluted. Sufficient water storage capac-
ity is vital for being able to discharge wastewater in a controlled manner and for being able to 
store the meltwater generated in springtime within the mining site to be discharged gradually 
over time. 
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10.5 Impacts on fish and fishing 

10.5.1 Nature of the impacts and geographical scope of the assessment 

The mining project’s effects on fishing will mostly manifest themselves as changes in water 
quality and flow rates. If the tailings storage facility was to be constructed near the headwa-
ters of Mataraoja Brook, the headwaters would be destroyed and the economic value of these 
waters in terms of fishing would be lost while the flow rate further downstream in Mataraoja 
Brook would drop. Mataraoja Brook is located in the immediate vicinity of the mining site as 
well as many of the alternative locations of the tailings storage facility, and water quality in 
Mataraoja Brook may therefore be affected even if no emissions are discharged directly to the 
brook. 

If  either  Lake Saiveljärvi  or  Lake Satojärvi  is  to  be used as  the tailings storage facility,  the 
flow rate of River Viivajoki would drop. The economic value of Lake Saiveljärvi as a fishing 
destination would also be lost. Lake Satojärvi has no fish of notable economic value. If the 
tailings storage facility was to be built immediately to the north of Lake Saiveljärvi, water 
quality in the lake could be affected even if no emissions were discharged directly to the lake. 

Changes in surface water quality resulting from wastewater discharge as well as the mining 
project’s potential effects on fishing in River Kitinen will mostly be limited to the lower sec-
tions of Lake Vajunen and Matarakoski Reservoir (downstream of Vajukoski Dam). Small 
changes may also occur in the area between Vajukoski Dam and the islands in Lake Vajunen. 

10.5.2 Assessment techniques and uncertainty factors 
The fish populations found in the lakes and rivers near the Kevitsa mining site were studied 
by means of electrofishing in the course of the EIA procedure and environmental permit ap-
plication process in 2004 and 2005 and by means of fishing surveys and gillnet sampling in 
2004. Fishing surveys covered River Ala-Liesijoki, Mataraoja Brook, Käppäläoja Brook, and 
River Viivajoki, which drain into River Kitinen, as well as Allemaoja Brook, which drains 
into River Luirojoki. The fish populations of Lake Saiveljärvi were studied by means of gill-
net sampling. The fishing surveys compiled information on fishing in River Ala-Liesijoki, 
Mataraoja Brook, River Viivajoki, Allemaoja Brook, Lake Saiveljärvi, and Lake Satojärvi. 
Supplementary electrofishing samples were taken from Mataraoja Brook and River Viivajoki 
in 2010. A fishing survey concerning River Kitinen was last conducted in 2008. 

The project’s effects on fish populations, fishing, and the edibility of fish found in the nearby 
lakes and rivers were assessed on the basis of data compiled on the levels of harmful sub-
stances, hydrological studies, fishing surveys conducted between 2003 and 2010, and infor-
mation relating to other similar mining projects. 

Uncertainties mostly relate to the hydrological studies on the basis of which the assessments 
were mainly produced. Thanks to the fishing surveys, sufficient data now exist on the fish 
populations found in Mataraoja Brook, River Viivajoki, and Lake Saiveljärvi. Up-to-date in-
formation also exists on fishing in River Kitinen. Only qualitative data exist on fishing in the 
smaller  water  systems  found  in  the  area,  but  the  information  was  deemed  sufficient  for  as-
sessing the project’s impacts on fishing. 

The results of a survey conducted by Kemijoki Ltd will be available in the autumn of 2011. 
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10.5.3 Impacts and their relative significance 

10.5.3.1 Construction phase 

Construction works relating to the potential scaling up of the Kevitsa mine would result in 
temporary turbidity in Mataraoja Brook similarly to the current construction works. Turbidity 
resulting from subsequent construction works would nevertheless be less significant, as con-
siderably less construction would be required and the water management systems associated 
with the production phase would already be in operation. If either Lake Saiveljärvi or Lake 
Satojärvi was to be used as the tailings storage facility, the economic value of one of the lakes 
would be lost and turbidity would also occur temporarily in River Viivajoki. The effects of 
the construction phase on River Kitinen would be minor. Temporary turbidity is not believed 
to have a considerable impact on fish in the long term. 

10.5.3.2 ALT0+ 

If the project goes ahead according to the existing permit, the drainage basin of Mataraoja 
Brook will shrink by just under 10 square kilometres in the headwaters, thereby slightly re-
ducing the flow rate of Mataraoja Brook. Mataraoja Brook is located in the immediate vicin-
ity of the mining site, and water quality in Mataraoja Brook may therefore be affected even if 
no emissions are discharged directly to the brook. Based on the electrofishing samples taken 
from the headwaters of Mataraoja Brook, no fish are found in the headwaters. Minor changes 
in water quality and the drop in the flow rate will make conditions in Mataraoja Brook less 
favourable to brown trout, which is already only occasionally found in the brook. The pro-
ject’s effects on other fish species or on fishing in Mataraoja Brook will be minor. 

The drainage basins of Lake Saiveljärvi and River Viivajoki will shrink by a few square 
kilometres, which will slightly reduce the flow rate of River Viivajoki. Small volumes of 
leachate from the tailings storage facility may drain into Lake Saiveljärvi over time, but this 
is not believed to have a significant effect on water quality in the lake. All in all, the project is 
not believed to have a significant impact on fish or fishing in Lake Saiveljärvi or River Viiva-
joki. 

Thanks to efficient dilution, the project will also not have a notable effect on fish or fishing in 
River Kitinen. Increased levels of nutrients and especially nitrogen may make traps and nets 
slightly more mucilaginous near the wastewater discharge pipe and downstream in Matara-
koski Reservoir. The increased concentrations are not believed to have a significant impact 
on the edibility of fish. 

10.5.3.3 ALT1 

If the project was to go ahead according to ALT1, the current mining site would not have to 
be expanded or new waste disposal sites introduced. The tailings storage facility and the 
WRD would be expanded. The increase in the volume of ore extracted would not have a con-
siderable impact on the volume of wastewater, with the exception of higher levels of nitro-
gen. The effects of ALT1 on fishing would therefore be largely similar to those of ALT0+. 

10.5.3.4 ALT2 

ALT2 would involve expanding the current mining site considerably. The current WRD 
would be expanded and a new tailings storage facility constructed. The different annual ex-
traction rates would not have a significant impact on the effects on fishing. The volume of 
wastewater  that  would be discharged to River  Kitinen would be up to twice that  associated 
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with ALT0+. Thanks to efficient dilution, the effects of wastewater discharge on fish and 
fishing in River Kitinen would still be minor, and the edibility of fish would probably not be 
affected. Increased levels of nutrients would make traps and nets slightly more mucilaginous 
in River Kitinen compared to ALT0+. 

If the WRD was to be expanded to the headwaters of River Ala-Liesijoki (WRD1.2), the 
drainage basin of the river would shrink by approximately 1.5 square kilometres, but the re-
sulting slight decrease in the flow rate would not have a significant impact on the fish popula-
tions found in River Ala-Liesijoki. If the WRD was to be expanded to the west (WRD1.3), 
the drainage basin of Mataraoja Brook would shrink slightly, but the resulting change in the 
flow rate would not have a significant impact on the fish populations found in the brook. 

If the new tailings storage facility was to be built in the headwaters of Mataraoja Brook 
(TSF1), the economic value that the headwaters have in terms of fishing would be lost. How-
ever, surveys indicate that the economic value of these waters is low. The decrease in the 
flow rate of Mataraoja Brook and the slight reduction in water quality would make conditions 
in Mataraoja Brook less favourable to brown trout. However, surveys indicate that brown 
trout is only occasionally found in the brook. Small-scale fishing in Mataraoja Brook would 
still be possible. If the tailings storage facility was built in the middle courses of Mataraoja 
Brook (TSF3), the effects on the flow rate and water quality of Mataraoja Brook as well as 
impacts on fishing would be similar to TSF1. TSF3 would nevertheless leave Mataraoja 
Brook itself intact. 

If the tailings storage facility was built to the north of Lake Saiveljärvi (TSF2), the drainage 
basin and therefore the flow rate of River Viivajoki would decrease slightly. Small volumes 
of leachate from the tailings storage facility could drain into Lake Saiveljärvi over time, but 
this is not believed to have a significant effect on water quality in the lake. All in all, this al-
ternative is not believed to have a significant impact on fish or fishing in Lake Saiveljärvi and 
River Viivajoki. 

If Lake Saiveljärvi was used as the tailings storage facility (TSF4), the economic value that 
the lake has in terms of fishing would be lost. The flow rate of River Viivajoki would also 
drop, which would make conditions less favourable to grayling in particular. Small volumes 
of leachate from the tailings storage facility could drain into River Viivajoki over time, but 
this is not believed to have a significant effect on water quality or fishing in the river. The ef-
fects of using Lake Satojärvi as the tailings storage facility (TSF5) would be similar to those 
of TSF4 in terms of fishing in River Viivajoki. Lake Satojärvi has been drained in the past, 
and it currently has little value as regards fishing. 

10.5.3.5 Decommissioning 

The mining site will have little effect on surface water quality for years after the mine has 
been decommissioned, as all runoff in the area will be deposited in the open pit. The project’s 
ultimate effect on surface water quality will be so low that fish populations are not believed 
to be affected. Once the mine has been decommissioned, Mataraoja Brook and River Viiva-
joki will also more or less resume their normal flow rates regardless of which project alterna-
tive is chosen, as no more wastewater will be pumped into River Kitinen. 

10.5.4 Prevention and mitigation of adverse effects 

Wastewater that fulfils the water quality requirements specified in the existing environmental 
permit  can be discharged directly to  the nearby surface waters,  to  Mataraoja Brook,  for  ex-
ample,  subject  to  water  management  plans.  If  this  is  a  viable option,  wastewater  discharges 
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could  be  used  to  partially  offset  the  reduced  flow rates  resulting  from the  shrinking  of  the  
drainage basin of Mataraoja Brook. According to provisional estimates, wastewater discharge 
could offset approximately 10% of the drop in the flow rate. Wastewater discharge would 
naturally have a slight impact on water quality in Mataraoja Brook. 

 

10.6 Impacts on soil, bedrock, and groundwater 

10.6.1 Nature of the impacts and geographical scope of the assessment 
The mining project’s most significant impacts on soil, bedrock, and groundwater will be at-
tributable to the open pit. As the project progresses and the open pit becomes larger and 
deeper, the height of the surrounding ground water table may drop (drawdown) due to open 
pit drainage. 

The stockpiling of topsoil and especially the waste materials (waste rock and tailings) may 
have adverse effects on the quality of soil and groundwater. Depending on the properties of 
the stockpiled waste materials, the resulting leachate may compromise the quality of ground-
water and the soil underneath the waste disposal sites. Leachate may also spread harmful sub-
stances across a wider area depending on the local properties of soil and bedrock. 

Local impacts on soil and groundwater quality may also follow from the storage of products, 
chemicals,  and fuels  as  well  as  from the use and servicing of  machinery.  The storage areas 
and the mineral processing plant will be built so as to prevent soil contamination. Contamina-
tion could nevertheless occur mostly in the case of failures and special circumstances. 

Effects on soil and bedrock will be limited to the locations of the waste disposal sites and the 
mineral processing plant. Effects on groundwater quality were studied within a radius of ap-
proximately 2–3 kilometres from the waste disposal sites and the mineral processing plant. 
Effects on the height of the ground water table were studied within a radius of approximately 
2–3 kilometres from the open pit. There are no notable areas of uniformly-graded soils, aqui-
fers, wells, or water intake stations in the vicinity of the mining site, which is why any poten-
tial impacts will be limited to a relatively small area and will have little significance to water 
supply systems. 

10.6.2 Assessment techniques and uncertainty factors 

10.6.2.1 Drainage water and effects of extraction on groundwater 
The volume of open pit drainage water generated by the open-pit mine and the potential un-
derground mine as well as the resulting groundwater drawdown were assessed on the basis of 
the volume of groundwater generated within the drainage basin of the open pit on one hand 
and the so-called Sichardt, Dupuit-Thiem, and Weyrath analytical formulae on the other. The 
primary principle used in the assessment was that the groundwater drawdown extends as far 
as the point where the infiltration of groundwater is equal to the volume of seepage resulting 
from the drawdown (= drainage water). 

The assessment factored in earlier studies on the properties of the soil and bedrock in the area 
(e.g. core samples, fault analyses, etc.). The volume of groundwater generated was calculated 
on the basis of rainfall data and experiences of groundwater infiltration in different kinds of 
geological conditions (so-called infiltration coefficient). The source data also included extrac-
tion plans associated with the various project alternatives, groundwater measurements (= av-
erage height of the ground water table), and permeability studies on soil and bedrock. 
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Extensive hydrogeological surveys were carried out in 2010 (e.g. permeability tests), and ef-
fects on groundwater were studied on the basis of the resulting data where applicable. A 
groundwater model, which can be used to assess the volume of open pit drainage and the 
groundwater drawdown both analytically and numerically, is also being formulated at the 
moment. The modelling exercise is still in process and the results therefore pending, but the 
findings will be available by the time a new environmental application is to be sought. 

The most significant uncertainty relates to the actual permeability of soil and bedrock. For the 
purpose of simplification, analytical calculations tend to perceive the permeable layer of soil 
as having homogenous properties and to only conclude its most likely overall permeability. 
The level of uncertainty can be reduced by using conservative parameters and by presenting 
the results as ranges. The equations themselves also weaken the reliability of the assessment. 
The formulae were developed for so-called steady-state conditions and they are subject to 
boundary conditions that are rarely met in practice. 

There are no wells used for water supply in the immediate vicinity of the Kevitsa mining site, 
which is why the effect that the groundwater drawdown could have on water level and water 
quality in wells does not need to and in fact cannot be assessed. 

10.6.2.2 Waste disposal sites 
The disposal of mining waste is governed by the Finnish Mining Waste Decree 
(No 379/2008). The decree was amended on 24 September 2009 (No 717/2009), at which 
time detailed guidelines for determining the environmental acceptability of different types of 
waste were added to the regulation. The disposal sites specified in the existing environmental 
permit, which was issued before the enactment of the amended decree, will mostly be subject 
to the new provisions as of 1 May 2012. The existing environmental permit specifies that a 
mining waste management plan will have to be produced according to the aforementioned 
decree. If an application for a new environmental permit is to be lodged before 1 May 2012, 
the application will be assessed on the basis of the amended regulation. 

The natural background concentrations of elements in the soil and groundwater were calcu-
lated in connection with the earlier  EIA procedure.  Extensive soil  samples were taken from 
the mining site in 2010, which were analysed in the course of the EIA procedure. 

The groundwater standpipes installed within the mining site in 2004 have been destroyed, but 
new groundwater standpipes were installed in 2010 according to the control plan produced by 
Lapland Water Research Ltd. Some of these groundwater standpipes are located in the poten-
tial new locations of the tailings storage facility and the WRD discussed in this report. Soil 
surveys were also conducted in areas that are not covered by the control plan in 2010. 

The natural fluctuations in the height of the ground water table in the area were studied on the 
basis of previous surveys (trial pits and groundwater standpipes) and by taking measurements 
from the earlier groundwater standpipes and the standpipes installed in 2010. Groundwater 
flow directions in the area are well known thanks to earlier surveys. More information will 
also become available on flow directions thanks to the new groundwater standpipes. 

The properties of the leachate that will be generated by the topsoil storage areas, the WRD, 
and the tailings storage facility were assessed on the basis of laboratory analyses carried out 
on topsoil, tailings, and waste rock, such as total concentration analyses, solubility tests, and 
ABA tests. The environmental acceptability of the tailings and waste rock that will be pro-
duced in the course of the Kevitsa mining project was studied on the basis of core samples 
representing waste rock and tailings samples taken in connection with pilot tests. The samples 
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were analysed for total element concentrations, soluble contents (batch tests), and acid-
forming potential (ABA tests). 

The most notable uncertainty relates to fluctuations in the composition and quality of the ore 
and therefore the tailings and the waste rock. More reliability can be achieved by carrying out 
a sufficient number of analyses and by focusing attention on the properties with the most no-
table environmental impacts. 

The volume of leachate and the potential distribution of harmful substances across a wider 
area were studied on the basis of leachate calculations. Detailed leachate models have already 
been produced in connection with the construction of the current tailings storage facility us-
ing SEEP/W and VADOSE/W software, which were also applied to the potential new loca-
tions of the waste disposal sites taking into account the hydrogeological conditions of each of 
these areas. 

Uncertainties in leachate calculations relate to the generalisations used and the potentially in-
sufficient source data. The calculations assume that soil has a homogenous structure and 
therefore only produce information on average geotechnical properties. This is not com-
pletely consistent with reality. The uncertainties resulting from generalisations can be offset 
by selecting the parameters from the maximum values within the range on the basis of the 
precautionary principle. 

The effects that the storing and transporting of chemicals and fuel may have on groundwater 
as well as the likelihood of these impacts were assessed qualitatively. 

The assessment also aimed to identify and describe the measures and structures that will be 
necessary for preventing groundwater and soil contamination. Possibilities of preventing any 
harmful substances that may leach from the WRD, the tailings storage facility, and other 
waste disposal sites from contaminating the environment via groundwater were examined and 
taken into account in the assessment. 

10.6.3 Impacts and their relative significance 

10.6.3.1 Construction phase 
No significant changes would be attributable to the construction works associated with the 
potential scaling up of the mine (ALT1) compared to the mining activity that will already be 
in progress at that time. The majority of earthworks on the mining site will have been com-
pleted, and any additional construction required would be minor compared to the current con-
struction works. The proposed expansion of the waste disposal sites associated with ALT2 
would require extensive earthworks, but the construction works would still have more notable 
impacts on surface waters, for example, than on groundwater. 

10.6.3.2 ALT0+ 

Groundwater quality and the height of the ground water table will be affected by the produc-
tion phase. In terms of the leachate generated by the waste disposal sites, the most important 
consideration in terms of groundwater quality will be the storing of sulphidic tailings in a 
separate impoundment (TSF B). TSF B will be constructed so that harmful leachate will not 
be able to seep into groundwater, thus preventing any change in groundwater quality in this 
respect. 
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Based on earlier tests, the tailings stored in TSF A will not be acid-forming, and no signifi-
cant volumes of metals will dissolve in the leachate. Leachate from these kinds of waste dis-
posal sites nevertheless always weakens local groundwater quality to some degree, although 
the characterisation tests carried out on tailings suggest that the level of contamination will 
not be significant. One significant aspect of the tailings storage facility design used in the 
Kevitsa project is the fact that the toe drains and the efficient dewatering system will result in 
considerably less leachate than normal. 

Moreover, the tailings storage facility will mostly be located in a wetland area where a large 
proportion of the harmful substances will become adsorbed in the underlying peat. The 
groundwater generated in the area will largely flow towards the open pit and partially towards 
Lake Saiveljärvi. More information has become available concerning the watershed in the fu-
ture location of the tailings storage facility thanks to laser scanning carried out in 2010, which 
indicates that considerably less groundwater than was previously thought will in fact be dis-
charged in the direction of Lake Saiveljärvi. Some of the groundwater discharged in the di-
rection of Lake Saiveljärvi can be collected in the trenches around the tailings storage facility 
and pumped back into the impoundment. Another point to take into consideration is the fact 
that groundwater in the area is not used as drinking water and that there are no classified aq-
uifers in the vicinity of the mining site. The metal concentrations found in the local ground-
water  are  naturally  elevated  due  to  the  geochemistry  of  the  area.  The  till  found  in  the  area  
generally has relatively low permeability, which restricts the mobility of groundwater and 
harmful substances. 

The WRD may also generate harmful leachate, but no major groundwater contamination is 
expected considering the properties of the waste rock. A large proportion of the runoff gener-
ated within the area during the production phase will be collected and pumped into the on-site 
wastewater treatment system. Some leachate will flow towards the open pit with groundwa-
ter. As regards the groundwater drainage basin, all groundwater generated within the future 
location of the WRD will flow towards the centre of the mining site, and any harmful effects 
will therefore be limited to the mining site. The WRD will also be mostly located in a wet-
land area and the sections located on moorland will be supplied with a protective layer of 
peat, whereby the majority of the metals will become adsorbed in the peat. The slight drop in 
groundwater quality within the mining site is not considered to be of major significance due 
to the reasons mentioned above with regard to the tailings storage facility. The natural nickel 
content of the till and groundwater found in the future location of the WRD is considerably 
higher than elsewhere in the mining site or in its vicinity. 

A groundwater model is being produced in order to assess the effect of open pit drainage on 
the height of the ground water table, but the results are not yet available. Analytical calcula-
tions suggest that the maximum volume of open pit drainage water generated if the project 
goes ahead according to ALT0+ will be approximately one million cubic metres per year 
considering net rainfall (with the average permeability of the soil/bedrock being 5×10-7 m/s). 
This means that effects on the groundwater drawdown will extend to a distance of approxi-
mately 1,700 metres from the centre of the open pit. In practice, the drop will be at its highest 
in the immediate vicinity of the edge of the open pit, and the drop will shrink rapidly with 
distance from the open pit. The drop will be hardly noticeable at the edges of the affected 
area, especially considering the finely-grained till that dominates the soil in the area. In the-
ory, the affected area could extend as far as Lake Satojärvi but the drop is unlikely to have 
any effect this far away from the open pit. Based on the surface area of the affected area, no 
more than between 5 and 7 percent  of  the groundwater  that  will  seep into the open pit  will  
originate from the direction of Lake Satojärvi. Relative to the surface area of the lake, this 
will amount to a drop of less than 5 centimetres, assuming that the groundwater flow rate and 
the groundwater drawdown are constant across the whole of the aforementioned 5–7% seg-
ment. In practice, the drop will be inconsequential in the vicinity of Lake Satojärvi, as the 
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highest drop will again be limited to the edges of the open pit. The groundwater drawdown 
will only have positive environmental impacts in the other nearby areas. The location of the 
open pit relative to the other structures that will be built on the mining site is opportune in the 
sense that groundwater generated in the future locations of the waste disposal sites and the 
mineral processing plant will mostly flow towards the open pit, which will minimise ground-
water effects outside of the mining site. 

More information on the project’s impacts on groundwater will be available by the time a 
new environmental permit is to be sought, as the groundwater modelling exercise will have 
been completed. 

10.6.3.3 ALT1 
The effects of ALT1 would be very similar to those associated with ALT0+ as regards 
leachate. The tailings storage facility would have a slightly higher dump height, which would 
increase the pressure head and the volume of leachate to some degree. Thanks to the chosen 
tailings storage facility design, the volume of leachate would nevertheless still be considera-
bly lower than with conventional designs. The WRD would also be more expansive than in 
ALT0+, but all of the leachate would still be limited to the current mining site. 

As regards open pit drainage, the maximum volume of drainage water would be two million 
cubic metres per annum, considering net rainfall. This is an extremely conservative estimate, 
which will be revised once the groundwater modelling exercise has been completed. The 
theoretical distance where a groundwater drawdown would be noticeable would be approxi-
mately two kilometres from the centre of the open pit. Due to the aforementioned reasons, the 
drop would still be up to a few centimetres around Lake Satojärvi but would probably be in-
consequential thanks to the hydrogeological conditions of the area. 

10.6.3.4 ALT2 
The tailings storage facility associated with ALT1 would still be used during the early stages 
of the project, which is why the resulting effects on groundwater would be similar to those 
associated with ALT1. The effects of the WRD would also be largely similar to those associ-
ated with ALT1. Even with the proposed expansions, the WRD would be located so that 
groundwater flow would be towards the open pit (WRD1.2 and WRD1.3). If the WRD was 
expanded to the east according to WRD1.1, some of the groundwater from the location of the 
WRD would flow northeast towards the Natura 2000 site, but the effects would not be sig-
nificant considering the volume and quality of the water. Some of the leachate would still be 
returned to the mining site thanks to the trenches and the pump system. 

The proposed locations of the new tailings storage facility that would have the least adverse 
effects on groundwater would be TSF5 and TSF2. As regards Lake Satojärvi, some leachate 
could drain into the outfall towards the direction of River Viivajoki, but the leachate could be 
collected relatively easily downstream of the dam and pumped back into the impoundment or 
the wastewater treatment system thanks to the tailings storage facility design. Moreover, if 
the groundwater drawdown really did extend as far as Lake Satojärvi, groundwater flow in 
the location of the tailings storage facility would mostly be towards the open pit, which 
would reduce the effects in the direction of River Viivajoki. However, this is unlikely, and 
the more likely scenario is that small volumes of leachate would drain into River Viivajoki 
(see effects on surface waters). TSF2 would involve building a second impoundment in the 
vicinity of the tailings storage facility associated with ALT0+, which would make its effects 
very similar to those of ALT0+. This location would be relatively close to Lake Saiveljärvi, 
as a result of which minor adverse effects could be observed within the drainage basin of 
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Lake Saiveljärvi in the long term. The proposed locations of the new tailings storage facility 
that would have the most adverse effects on groundwater would be TSF3 and TSF1. Both of 
these locations are within the drainage basin of Mataraoja Brook where the soil has some 
sandy layers. Limited data exist on the soil in this area at the moment, but current information 
suggests that managing the mining project’s effects on groundwater would be more challeng-
ing in these areas than in the other proposed locations of the new tailings storage facility. 

The groundwater drawdown and the resulting effects would be similar to those associated 
with ALT1. 

10.6.3.5 Decommissioning 

The waste disposal sites will be capped during the rehabilitation phase, which will reduce the 
volume of water seeping in the waste materials. This will also lead to less leachate being gen-
erated. Groundwater flow will still be mostly towards the open pit during the rehabilitation 
phase. The development of water quality in the closed pit is what will mostly determine the 
project’s long-term effects. The water in the open pit will in all likelihood have elevated lev-
els of heavy metals, in addition to which its pH will potentially be lower than the natural 
background. Thanks to stratification, the poorest-quality water will probably ultimately settle 
deeper in the open pit while water quality near the surface will be considerably better. De-
pending on the hydrological balance of the open pit, wastewater may at least from time to 
time be discharged towards Mataraoja Brook. Any such wastewater will be diverted via the 
water reservoir and the overland flow site, and ultimately allowed to drain into Mataraoja 
Brook through the wetland areas. Extensive natural wetlands can be set up in the area be-
tween the open pit and Mataraoja Brook, which will help to reduce adverse effects on the 
brook. 

10.6.4 Prevention and mitigation of adverse effects 
The chosen tailings storage facility design, supplementary protective layers at the base of the 
impoundments (TSF B), wastewater collection and pump arrangements, and the wastewater 
treatment system will all help to prevent adverse effects resulting from leachate. Adverse ef-
fects will also be controlled by capping the waste disposal sites and by treating wastewater in 
wetlands as required during the rehabilitation phase. 

If necessary, the effects of the groundwater drawdown on Lake Saiveljärvi will be curbed by 
building submerged dams, as described in the existing environmental permit. 

 

10.7 Impacts on vegetation and biodiversity 

10.7.1 Nature of the impacts and geographical scope of the assessment 
Impacts on vegetation and biodiversity will be attributable to many different factors, such as 
the expansion of the open pit and the waste disposal sites, the potential groundwater draw-
down, airborne emissions, and dust. 

In terms of impacts on vegetation and biodiversity, the assessment covers the area where dust 
and flue gas emissions will be dispersed, taking into account the zone where the groundwater 
drawdown resulting from open pit drainage will be noticeable. The main focus was on the ar-
eas that will be directly affected by the mining project as well as on the immediate surround-
ings of those areas. The most significant impacts will be attributable to earthworks and to the 
resulting loss or alteration of natural habitats. 
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10.7.2 Assessment techniques and uncertainty factors 

Impacts on vegetation, areas of biological significance, and populations of conservationally 
important species of plants and fungi were studied on the basis of existing biological data 
(earlier surveys, register of threatened species, maps, and aerial photographs) and the findings 
of on-site biological surveys carried out in 2010. 

The objective of the on-site biological surveys was to study the natural characteristics of the 
area and to identify areas of biological significance. In terms of areas of biological signifi-
cance, the surveys mostly focused on habitats protected under Section 10 of the Finnish For-
est Act (No 1093/1996), biotopes protected under Section 29 of the Finnish Nature Conserva-
tion Act (No 1096/1996), aquatic environments protected under Sections 15 (a) and 17 (a) of 
the Finnish Water Act (No 264/1961), threatened biotopes, and areas where threatened or 
otherwise significant species may occur. 

The on-site biological surveys were conducted by a team of two surveyors between 12 and 
16 July 2010. The surveys focused on the proposed future locations of the tailings storage fa-
cility (TSF1, TSF2, TSF4, and TSF5) and the WRD associated with the potential scaling up 
of the mine. Special attention was paid to identifying the areas with the highest biological 
value, which is why wetland areas and shorelines were targeted in particular. Although the 
surveyed areas were mostly covered comprehensively, some threatened species occurring in 
the area may not have been spotted, which makes the assessment somewhat unreliable. 

In terms of impacts on vegetation and biodiversity, the main focus of the surveys was on the 
areas that will be directly affected by the mining project as well as on the immediate sur-
roundings of those areas. In addition to direct impacts on vegetation, a number of indirect im-
pacts were also studied. The assessment of impacts on vegetation and biodiversity is based on 
biologists’ opinions and cooperation between experts pooled from various fields. The source 
data used in the assessment mostly originated from reports and calculations produced by ge-
ologists and limnologists, which relate to the project’s potential impacts on the area’s hydrol-
ogy, for example. 

Biological assessments are always somewhat unreliable, as the different elements of nature 
form a complex network where a change in one organism may affect others. Biological proc-
esses are complicated and, to some extent, unpredictable. Chance also plays an important role 
in the survival of individual populations. 

10.7.3 Impacts and their relative significance 

The project’s impacts on vegetation and biodiversity will be substantial on the whole. Many 
nearby  areas  will  be  altered  as  a  result  of  ore  extraction  and  other  activities  relating  to  the  
mining project. The current mining site measures 14 square kilometres, of which approxi-
mately 7.6 square kilometres will be developed if the project goes ahead according to ALT0+ 
and approximately 9.2 square kilometres if the project goes ahead according to ALT1. If the 
production intensity was to be scaled up considerably, as per ALT2, the space required for the 
operation would also increase, mostly with regard to the waste disposal sites. Compared to 
ALT0+, the WRD would have to be expanded by up to 3.5 square kilometres and the tailings 
storage facility by between 2.6 and 8.5 square kilometres. 

In practice, the project’s impacts on vegetation will be attributable to the following factors: 

 Changes in the location of the open pit and in its immediate surroundings (drainage, 
removal of topsoil, ore extraction, water management arrangements) 

 Effects on surface waters and groundwater as a result of open pit drainage 
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 Deposition of topsoil and waste rock extracted from the open pit in designated waste 
disposal sites 

 Construction works in the immediate vicinity of the open pit, such as the mineral 
processing plant and roads 

 Deposition of tailings as a result of mineral processing 
 Hydrological effects of wastewater generated by the tailings storage facility and the 

clarification process 
 Dust emissions resulting from ore extraction, earthworks, transport, and the deposi-

tion of waste materials 
 Airborne emissions resulting from transport, the heating plant, the mineral processing 

plant, and other activities on the mining site 

The natural environment of the mining site will be replaced by an industrial environment. The 
natural vegetation found in the affected areas will be removed, covered, or submerged in wa-
ter. This loss of habitats constitutes a major impact on vegetation. The project’s indirect ef-
fects on nature will be considerably less substantial than the direct loss of habitats; These in-
clude changes in the flow of groundwater resulting from open pit drainage, airborne emis-
sions and dust deposition, changes in surface waters, effects of transport, effects of the waste 
disposal sites (mostly relating to surface and groundwater runoff), and shadowing. 

According to provisional estimates, the zone where the groundwater drawdown takes place as 
a result of open pit drainage will extend to between 1,700 and 1,900 metres from the centre of 
the open pit. More accurate hydrological modelling is still in process, and a final assessment 
of the project’s impacts on groundwater will be produced in connection with applying for a 
new environmental permit. The most significant impacts of open pit drainage (= groundwater 
drawdown) will be limited to a radius of a few hundred metres from the open pit. The effects 
of open pit drainage will be more noticeable in wetland areas, where species typically found 
in rich lawn fens and flark fens may be replaced by species more characteristic of tussocks. 
The effects of open pit drainage may be noticeable in the wetlands located to the north of 
Lake Satojärvi and to the south of the open pit. 

According to air quality modelling, levels of sulphur dioxide will be comfortably below the 
threshold set with a view to protecting vegetation and ecosystems (annual average of 20 mi-
crograms per cubic metre as per Finnish Government Decree No 711/2001). Due to the small 
volume of emissions, no calculations were produced of the actual annual average but, relative 
to the daily guideline values, sulphur dioxide concentrations will not amount to more than 15 
micrograms per cubic metre in the immediate vicinity of the heating plant. The annual aver-
age concentrations of nitrogen dioxide emissions will also be low compared to the guideline 
value set for the protection of vegetation and ecosystems (30 micrograms per cubic metre). 
Relative to the daily guideline value, nitrogen dioxide concentrations will not amount to more 
than approximately 1.5 micrograms per cubic metre in the immediate vicinity of the heating 
plant. 

The highest concentrations of sulphur and nitrogen dioxide will be limited to the current min-
ing site, and even those levels will be low. Deposition is therefore not believed to cause sig-
nificant acidification in the soil or in the nearby lakes and rivers or notable effects on vegeta-
tion. The effects will be negligible beyond the current mining site. Due to the results of the 
modelling exercise, the effects of airborne emissions on vegetation were not studied more ex-
tensively. 

Based on modelling, dust emissions resulting from the mining project will be limited to rela-
tively small areas in the immediate surroundings of the sources. For example, the daily con-
centrations of particulate matter (PM10)  that  exceed the threshold value (50 micrograms per  
cubic metre) will be limited to a radius of easily less than one kilometre from any of the po-
tential future locations of the tailings storage facility. Larger particles will mostly settle even 
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closer to the source. The impacts will be limited to the current mining site and its immediate 
surroundings. The effects of dust emissions on vegetation are therefore believed to be local, 
which is why they were not studied more extensively. 

Open pit drainage water, wastewater generated by the mineral processing plant, and leachate 
produced by the waste disposal sites will be collected in trenches, from where the water will 
be pumped into the water reservoir and the wastewater treatment system. Wastewater will ul-
timately be discharged into River Kitinen via the overland flow site. The effects on surface 
waters will comprise changes in water quality, which may cause changes in the species of 
plants found in the area. The project’s impacts on the nearby lakes and rivers have been dis-
cussed above. 

10.7.3.1 Construction phase 

Most of the project’s impacts on vegetation and biodiversity will be attributable to the con-
struction phase. The natural vegetation found in the areas subject to development will be de-
stroyed. The following sections discuss the biological factors affected by the different ele-
ments of the mining project. 

Impacts within the mining site 

Impacts in the future location of the open pit 
Works around the open pit, which will be located in the Kevitsansarvi area, will include the 
extraction of topsoil, the extraction of ore, and systems relating to open pit drainage. The fu-
ture location of the open pit mostly comprises homogenous wooded moorland. The potential 
scaling up of the mine would extend the open pit into a wetland area dominated by rich flark 
fens and poor tall-sedge fens.  There are no habitats  protected under  the Finnish Forest  Act,  
the Finnish Nature Conservation Act, or the Finnish Water Act in the area, nor any known 
populations of threatened or otherwise significant species of plants or fungi. The impacts 
would be the same regardless of the chosen project alternative, although more wetland areas 
would be destroyed if  the project  was to go ahead according to ALT1 or  ALT2,  due to the 
larger surface area of the open pit. 

Impacts in the vicinity of the open pit 

The topsoil storage area and the noise barrier will be built on top of the natural vegetation 
found in these locations, which mostly comprises young, homogenous, partly paludified 
wooded moorland. The mineral processing plant will be built in an area dominated by drained 
paludified moorland. These areas are not known to have habitats of biological significance 
nor populations of threatened or otherwise significant species of plants or fungi. 

The water  reservoir  and the overland flow site  will  be built  in  the wetland area located be-
tween Kevitsanvaara Hill and the Kevitsansarvi area, which features a diverse range of differ-
ent wetland habitats. The area has rich pine fens and rich spruce-birch fens, which are classi-
fied as vulnerable biotopes. The area is also known to have populations of the early marsh or-
chid, which has been classified as vulnerable, and the capitate sedge, which has been classi-
fied as regionally threatened. These biotopes and species of plants will be largely or com-
pletely destroyed at least in the middle parts of the mining site as a result of the construction 
works. The impacts will be the same regardless of the chosen project alternative. The more 
intensive project alternatives may require more overland flow capacity, which would increase 
the scope of the damage. 
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Impacts in the future location of the WRD 

The WRD and the areas into which it would be expanded (in the case of ALT1 and ALT2) 
are located to the north, northwest, and northeast of the Kevitsansarvi area. The natural vege-
tation found in these areas will be buried under the waste rock generated in the course of ore 
extraction, mostly during the production phase. The central part of the area is wetland, and 
the edges comprise partially drained wooded moorland. The area has rich pine fens and Equi-
setum sylvaticum spruce mires, which have been classified as vulnerable, as well as rich flark 
fens and Rubus chamaemorus spruce mires, which have been classified as near threatened. 
One known population of the vulnerable early marsh orchid also grows in the wetland area. 

Impacts in the future location of the tailings storage facility 
The future location of TSF A mostly comprises Kevitsanaapa Bog and drained wooded moor-
land. TSF B will be located in drained wooded moorland on the slopes of Kevitsanvaara Hill. 
The natural vegetation found in these areas will be buried under the embankment dams and 
the tailings (during the production phase). Threatened biotopes found in the wetland area in-
clude rich lawn fens (endangered) and rich pine fens (vulnerable), in addition to which the 
area has rich flark fens and herb and grass spruce mires (near threatened). No threatened or 
otherwise significant species of plants or fungi are known to occur in the area. The impacts 
will be the same regardless of the chosen project alternative. 

Alternative locations of the tailings storage facility and the WRD (ALT2) 

The alternative future locations of the tailings storage facility and the WRD relate to ALT2, 
which would require the waste disposal sites to be relocated beyond the current mining site 
due to the higher total volume of waste materials. The biotopes and vegetation discussed be-
low would be destroyed over time if the project was to go ahead according to ALT2. The im-
pacts resulting from the construction works would be limited, but the loss of habitats and spe-
cies would be relatively rapid once the production phase and the stockpiling of waste materi-
als got under way. 

Impacts in the location of TSF1 
TSF1 would be located in Sippiöaapa Bog. The area is dominated by vast flarks and rich fen 
habitats as well as commercial forests. In terms of biotopes protected under the Finnish Forest 
Act, the area has habitats found in the immediate vicinity of small ponds, streams, and rivu-
lets, as well as herb and grass spruce mires, outcrops, and small wooded moorland islands. 
Threatened biotopes found in the area include rich lawn fens (endangered) and rich pine fens 
(vulnerable), in addition to which the area has rich flark fens, herb-rich sedge fens, rich birch 
flark fens, and herb and grass spruce mires (near threatened). In terms of threatened or other-
wise significant species of plants, the area has populations of the nationally protected Euro-
pean common twayblade, the vulnerable Hudson Bay sedge and early marsh orchid, and the 
livid sedge, for the survival of which Finland is responsible under international conventions. 

Impacts in the location of TSF2 

TSF2 would be located in the southern parts of Kevitsanaapa Bog. The central part of the area 
comprises treeless and wooded wetland while the edges are drained wooded moorland. No 
habitats protected under the Finnish Forest Act are found in the area. The area does, however, 
have rich lawn fens, which have been classified as endangered. The livid sedge, for the sur-
vival of which Finland is responsible under international conventions, is also known to occur 
in the area. 
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Impacts in the location of TSF4 

TSF4 would involve using Lake Saiveljärvi and its surroundings as the tailings storage facil-
ity. The area around the lake is dominated by a mosaic of wooded pine mires and treeless 
poor fens. The area borders drained commercial forests. Habitats protected under the Finnish 
Forest Act include herb and grass spruce mires and flood meadows. Threatened biotopes 
found in the area include rich lawn fens (endangered) and rich spruce-birch fens (vulnerable), 
in addition to which the area has Rubus chamaemorus spruce mires and herb and grass spruce 
mires (near threatened). The livid sedge, for the survival of which Finland is responsible un-
der international conventions, is also known to occur in the area. 

Impacts in the location of TSF5 
TSF5 would involve using Lake Satojärvi and its surroundings, which are partially located 
within the Koitelaiskaira Natura 2000 site, as the tailings storage facility. The lake is sur-
rounded by flood meadows, which border wooded spruce and pine mires and poor tall-sedge 
fens and rich fens. With the exception of woodland included in the Natura 2000 site, the for-
ests in the area are in commercial use and comprise drained moors or pine mire habitats. Pro-
tected biotopes in the area include herb and grass spruce mires and habitats found in the im-
mediate vicinity of springs (Finnish Forest Act) as well as natural springs (Finnish Water 
Act). Threatened biotopes found in the area include rich lawn fens (endangered) as well as 
rich pine fens and Equisetum sylvaticum spruce mires (vulnerable), in addition to which the 
area has thin-peated herb spruce mires, Rubus chamaemorus spruce mires, and tall-sedge 
spruce-birch fens (near threatened). Threatened or otherwise significant species of plants and 
fungi include the vulnerable early marsh orchid and the near threatened Amylocystis lap-
ponica and Phlebia centrifuga. 

Impacts in the location of WRD1.1 WRD 
WRD1.1 would involve expanding the WRD to the east, into the Koitelaiskaira Natura 2000 
site. The area mostly comprises drained commercial forests and drained wetland. The Natura 
2000 site and the southern parts of the potential expansion are dominated by unaltered wet-
land. The area has outcrops protected under the Finnish Forest Act. Threatened biotopes in 
the area include Equisetum sylvaticum spruce mires, which are classified as vulnerable. The 
area also has populations of the vulnerable early marsh orchid. 

Impacts in the location of WRD1.2 

WRD1.2 would involve expanding the WRD to the north. The area is dominated by commer-
cial drained forests and wetland modified by artificial drainage. The area has outcrops pro-
tected under the Finnish Forest Act. Threatened biotopes found in the area include rich lawn 
fens  (endangered)  as  well  as  Equisetum sylvaticum spruce mires and serpentine outcrops 
(vulnerable), in addition to which the area has herb-rich sedge fens and low-sedge pine fens 
(near threatened). There are populations of the Alpine catchfly, which has been identified as a 
species of special concern and for the survival of which Finland is responsible under interna-
tional conventions, in the immediate vicinity of the area. 

Impacts in the location of  WRD1.3 
WRD1.3 would involve expanding the WRD to the west, partially into the potential future lo-
cation of the tailings storage facility (TSF1). The area is dominated by commercial forests as 
well as rich and poor fen habitats. The area has outcrops protected under the Finnish Forest 
Act. The area also has rich lawn fens, which have been classified as endangered, as well as 
rich flark fens, which have been classified as near threatened. In terms of threatened or oth-
erwise significant species of plants, the area has populations of the nationally protected Euro-
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pean common twayblade, the vulnerable early marsh orchid, and the livid sedge, for the sur-
vival of which Finland is responsible under international conventions. 

10.7.3.2 ALT0+ 
ALT0+ refers to abandoning the plans to scale up production at the Kevitsa mine. This means 
going ahead with the project according to the existing permits, at an ore extraction rate of ap-
proximately 5 million tonnes per annum. Direct impacts of the construction works on vegeta-
tion and biodiversity will be limited to the current mining site. The effects of the ongoing 
construction works have been discussed above. The mining project’s indirect impacts (air-
borne emissions, open pit drainage, etc.) are not believed to have considerable adverse effects 
on vegetation and biodiversity. 

10.7.3.3 ALT1 

The first scaling-up scenario, ALT1, would involve raising the annual ore extraction rate to 
either 7.5 or 10 million tonnes. Direct impacts of the construction works on vegetation and 
biodiversity would be limited to the current mining site as explained above. The effects of the 
ongoing construction works have been discussed above in Section 10.7.3.1. The mining pro-
ject’s indirect impacts (airborne emissions, open pit drainage, etc.) are not believed to have 
considerable adverse effects on vegetation and biodiversity. 

10.7.3.4 ALT2 

The most intensive project alternative, ALT2, would involve extracting ore at the same an-
nual rate as that associated with ALT1, but the overall extraction volume would be higher. 
The volume of waste materials would also increase, as a result of which the waste disposal 
sites would have to be expanded beyond the current mining site. Direct impacts of the con-
struction works and the stockpiling of waste materials on vegetation and biodiversity would 
occur both within the current mining site and in the alternative future locations of the tailings 
storage facility and the WRD, beyond the current mining site. The effects of the ongoing con-
struction works have been discussed above in Section 10.7.3.1. The mining project’s indirect 
impacts (airborne emissions, open pit drainage, etc.) are not believed to have considerable 
adverse effects on vegetation and biodiversity. 

10.7.3.5 Decommissioning 

The landscaping works that will begin once the mine has been decommissioned will make the 
area look very different from its current state. Pioneer species (grass, willows, and birch) will 
gradually establish themselves in the newly landscaped areas. The open pit will fill up with 
water  over  time,  and  it  may  have  to  be  fenced.  The  WRD  will  be  capped  with  a  suitable  
growth medium, which will hopefully promote vegetation. The decommissioned tailings stor-
age facility will form a flat, impermeable field, which will be capped with a growth medium 
mixed with peat or humus to promote natural vegetation. As regards ALT2, two of the op-
tions for the future location of the tailings storage facility (TSF4 and TSF5) would enable us-
ing what is known as water cover, in which case the tailings would remain either partially or 
fully under water. The area will not resume its natural state (e.g. peat growth). The water res-
ervoir will turn into a wetland. The biotopes lost as a result of the mining project will gener-
ally not reappear in the area. 
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10.7.3.6 Relative significance of environmental impacts 

All in all, the mining project will have considerable adverse effects on the area’s vegetation 
and biodiversity. Although the majority of the area’s forests and the edges of the moors are 
currently in commercial use, the area is largely wilderness. The area also has vast unaltered 
wetlands.  The  most  significant  impact  would  be  the  loss  of  a  vast  wetland  habitat,  which  
would be buried under the tailings storage facility if the project was to go ahead according to 
ALT2. The impacts will generally be irreversible. The tailings storage facility would destroy 
a varying number of areas of biological significance and conservationally important species 
of plants depending on the chosen alternative. 

The most important biotopes found within the mining site include rich lawn fens, which have 
been classified as endangered, as well as Equisetum sylvaticum spruce mires, rich spruce-
birch fens, rich pine fens, herb-rich pine fens, and serpentine outcrops, which have been clas-
sified as vulnerable. Threatened biotopes are not protected by law, but the habitats need to be 
factored into land use plans. A breakdown of the threatened biotopes found within the mining 
site is shown below in Table 10-3. 

Unlike other rich fens, rich lawn fen habitats are mostly found in the herb-rich forests of 
Northern Kuusamo, Kainuu, and the northernmost parts of Northern Ostrobothnia. Estimates 
indicate that the area of rich lawn fens has decreased by 50% since the 1950s both in North-
ern Finland and across the country. The quality of undrained rich lawn fens is believed to 
have deteriorated somewhat due to woodlands no longer being used as pastures for cattle. 
Equisetum sylvaticum spruce mires are considerably less common in Northern Finland than in 
the south. The biotope’s decline is mostly attributable to artificial drainage. Rich spruce-birch 
fens and rich pine fens are mostly found in the herb-rich forests and rich fen habitats of 
Northern Finland. Herb-rich pine fens are generally only found in the northern half of 
Finland, in slightly more oligotrophic areas than rich pine fens. The area of these biotopes is 
believed to have decreased considerably over the last 50 years. This is mostly attributable to 
artificial drainage and the practice of turning wetland areas into farmland. Serpentine out-
crops are rare in Finland, and they are mostly found in Eastern Finland and Central Lapland. 
Approximately 240 outcrop habitats are known across the country. The mining industry is the 
biggest threat to serpentine outcrops. (Raunio et al., 2008) 

The mining project will also destroy a number of biotopes protected under the Finnish Forest 
Act and the Finnish Water Act. A breakdown of the protected biotopes found within the min-
ing site is shown below in Table 10-3. The Finnish Forest Act governs the forest industry, but 
the protected biotopes identified in the act are generally considered to represent areas of bio-
logical significance. A permit must be sought for altering habitats protected under the Finnish 
Water Act. 

The mining site has a diverse range of plants, including some threatened or otherwise signifi-
cant species. A breakdown of the threatened or otherwise significant species of plants found 
within the mining site is shown in Table 10-3. No species in need of strict protection, such as 
those listed in Annex IV of the European Habitats Directive, are known to occur within the 
mining site. The area nevertheless has some populations of threatened or otherwise signifi-
cant species of plants that must be factored into land use plans. The species with the highest 
conservation statuses are the Alpine catchfly, which has been identified as a species of special 
concern, and the nationally protected European common twayblade. Any populations of these 
species must not be destroyed. A special protection order prohibiting the destruction of these 
populations becomes legally enforceable once the regional Centre for Economic Develop-
ment,  Transport  and the Environment  has specified the area where such a  species  is  found.  
No such decisions have been made regarding the populations of Alpine catchfly found in the 
Kevitsa area, but the populations must be factored into land use plans. The Alpine catchfly is 
a  rare  plant  that  is  found in the serpentine soils  of  Central  Lapland and Kainuu (Lampinen,  
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2010). The European common twayblade is not considered a threatened species in Finland. 
Although rare, it is found throughout the country, including in Central Lapland (Lampinen, 
2010). 

Table 10-3: Conservationally important habitats and species found within the mining site. The locations of 
areas of biological significance are shown in Annex 7. (Conservation status classifications: EN = endan-
gered;  VU  =  vulnerable;  NT  =  near  threatened;  LC  =  least  concern.  RT  =  regionally  threatened.  P  =  pro-
tected under the Finnish Nature Conservation Act. SC = special concern as per the Finnish Nature Conser-
vation Decree. NR = national responsibility under international conventions. Where two abbreviations are 
given, the first one is for a regional conservation status (Northern Finland) and the second for a national 
conservation status). 

Location Threatened biotopes Habitats protected under 
the Finnish Forest Act or 
the Finnish Water Act and 
nature conservation areas 

Threatened and con-
servationally impor-
tant species of plants 
and fungi 

Mining site - rich lawn fens (EN) 
- herb-rich pine fens (VU) 
- rich pine fens (VU) 
- rich spruce-birch fens (VU) 
- Equisetum sylvaticum spruce 
mires (VU/EN) 
- rich flark fens (NT) 
- Rubus chamaemorus spruce 
mires (NT/VU) 
- rich birch flark fens (NT/VU) 
- herb-rich sedge fens (NT/VU) 
- herb and grass spruce mires 
(NT/VU) 
 

Finnish Forest Act 
- herb and grass spruce mires 
- outcrops 

- early marsh orchid 
(VU) 
- capitate sedge (RT) 
- livid sedge (NR) 

TSF1 
Sippiöaapa Bog 

- rich lawn fens (EN) 
- herb-rich pine fens (VU) 
- herb-rich sedge fens (NT/VU) 
- rich flark fens (NT) 
- rich birch flark fens (NT/VU) 
- herb and grass spruce mires 
(NT/VU) 
 

Finnish Forest Act 
- immediate surroundings of 
small ponds 
- immediate surroundings of 
streams and rivulets 
- herb and grass spruce mires 
- outcrops, boulder fields, and 
talus 
- small wooded moorland 
islands in undrained wetland 
areas 

- European common 
twayblade (P) 
- early marsh orchid 
(VU) 
- Hudson Bay sedge 
(VU/NR) 
- livid sedge (NR) 
 

TSF2 
Kevitsanaapa Bog 

- rich lawn fens (EN) 
 

 - livid sedge (NR) 

TSF4 
Lake Saiveljärvi 
 

- rich lawn fens (EN) 
- rich spruce-birch fens (VU) 
- Rubus chamaemorus spruce mi-
res (NT/VU) 
- herb and grass spruce mires 
(NT/VU) 
 

Finnish Forest Act 
- herb and grass spruce mires 
- flood meadows 
 
 

- livid sedge (NR) 
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Location Threatened biotopes Habitats protected under 
the Finnish Forest Act or 
the Finnish Water Act and 
nature conservation areas 

Threatened and con-
servationally impor-
tant species of plants 
and fungi 

TSF5 
Lake Satojärvi 

- rich lawn fens (EN) 
- rich pine fens (VU)  
- Equisetum sylvaticum spruce 
mires (VU/EN) 
- thin-peated herb spruce mires 
(NT/EN) 
- Rubus chamaemorus spruce mi-
res (NT/VU) 
- sedge spruce-birch fens (NT) 
- spring-fed mires (LC/VU) 
 

Finnish Forest Act 
- herb and grass spruce mires 
- immediate surroundings of 
springs 
 
Finnish Water Act 
- natural springs 
 
Koitelaiskaira Natura 2000 
site (partially) 

- early marsh orchid 
(VU) 
- Phlebia centrifuga 
(NT) 
- Amylocystis lap-
ponica (NT)  

WRD1.1 
East of the current 
WRD  
 

- Equisetum sylvaticum spruce 
mires (VU/EN) 
 

Finnish Forest Act 
- outcrops, boulder fields, and 
talus 
 
Koitelaiskaira Natura 2000 
site (partially) 
 

- early marsh orchid 
(VU) 

WRD1.2 
North of the cur-
rent WRD 
 

- rich lawn fens (EN) 
- Equisetum sylvaticum spruce 
mires (VU/EN) 
- serpentine outcrops, talus, and 
scree (VU) 
- herb-rich sedge fens (NT/VU) 
- low-sedge pine fens (NT) 
 

Finnish Forest Act 
- outcrops, boulder fields, and 
talus 
 

- Alpine catchfly 
(NT/SC/NR) 

WR1.3 
West of the current 
WRD (partially 
overlapping TSF1) 
 

- rich lawn fens (EN) 
- rich flark fens (NT) 
 
 

Finnish Forest Act 
- outcrops, boulder fields, and 
talus 
 

- European common 
twayblade (P) 
- early marsh orchid 
(VU) 
- livid sedge (NR) 

10.7.4 Prevention and mitigation of adverse effects 
Possibilities for curbing impacts on vegetation, biodiversity, and threatened or otherwise sig-
nificant species of plants and fungi are limited. The mining project will go ahead according to 
the existing permits whatever happens, and the area occupied by the current mining site will 
be altered as the project progresses. 

Areas outside the mining site will also be affected, mostly due to the alternative future loca-
tions of the tailings storage facility and the WRD. In terms of vegetation and biodiversity, 
TSF2 would be the best location of the tailings storage facility. TSF2 would involve building 
the new tailings storage facility next to the current tailings storage facility, and the surface 
area of TSF2 is the smallest of all the options. The most important area of biological signifi-
cance in the area is the endangered rich lawn fen habitat. The biotope is also common in the 
other alternative locations of the tailings storage facility. No threatened species of plants are 
known to grow in the location of TSF2. 

In terms of the future locations of the WRD, the option with the least adverse effects on vege-
tation and biodiversity would be WRD1.2 if the WRD was not allowed to extend beyond the 
road to the west. This would help to preserve the nearby population of the Alpine catchfly as 
well as the threatened biotopes found in the area. Based on the current plans, WRD1.1 would 
be the best option. Although the location overlaps slightly with the Koitelaiskaira Natura 
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2000 site, the WRD would be unlikely to substantially compromise the biological signifi-
cance of the vast nature reserve. 

 

10.8 Impacts on animals 

10.8.1 Nature of the impacts and geographical scope of the assessment 

The project’s impacts on animals will be attributable to many different elements, such as the 
area taken up by the mining site and the potential new waste disposal sites, airborne emis-
sions, noise, dust, vibration, and traffic. 

The zone studied for impacts on animals covered the entire area affected by dust and flue gas 
emissions and noise, but the main focus was on the directly affected areas and the immediate 
surroundings of those locations. The most significant impacts will be attributable to construc-
tion works and to the resulting loss or alteration of natural habitats. 

10.8.2 Assessment techniques and uncertainty factors 
Impacts on animals were studied on the basis of existing data and the supplementary on-site 
biological surveys conducted in 2010. Earlier data included surveys conducted in connection 
with the earlier EIA procedure and environmental permit application process as well as in-
formation pooled from databases of Finland’s environmental administration, Metsähallitus, 
various other environmental records, literature, and local nature enthusiasts such as bird 
watchers. 

The surveys were based on habitats suitable for threatened species and species listed in An-
nex IV (a) of the European Habitats Directive (92/43/EC) and Annex I of the European Birds 
Directive  (79/409/EC)  that  are  known to  occur  in  the  area.  As  regards  species  listed  in  the  
European  Habitats  Directive,  all  species  that  could  be  assumed  to  occur  in  the  area  were  
taken into consideration. These included the lynx (Lynx lynx), the grey wolf (Canis lupus), 
the brown bear  (Ursus arctos), and the European otter (Lutra lutra). More detailed surveys 
were carried out in the areas narrowed down in this manner. 

Information on game and other terrestrial animals was collected by interviewing members of 
a local game management association. 

Land-fowl nesting in the Kevitsa area as well as waterfowl, waders, and gulls found at Lake 
Satojärvi and Lake Saiveljärvi were studied in the summer of 2010. On-site biological studies 
were carried out on nesting birds in June and July. 

Earlier sightings pooled from publications relating to bird life in the Kevitsa area and inter-
views with local bird watchers and other nature enthusiasts were used as background data for 
the on-site biological surveys. Information on nesting birds of prey was sought from Tuomo 
Ollila at Metsähallitus. Contact details for local birdwatchers were obtained from Lapland 
Ornithological Society, for example. The overall importance of bird life in the Kevitsa area 
was discussed with Ossi Pihajoki, member of the Regional Rarities Committee of Lapland 
Ornithological Society. 

Biological surveys were conducted in areas that had not been surveyed in connection with the 
earlier EIA procedure (TSF1, TSF2, and TSF4). Lake Satojärvi and its surroundings (TSF5) 
were also surveyed. Land-fowl nesting in the area were surveyed between 18 and 21 June 
2010 in favourable weather conditions. Lapland Water Research Ltd carried out a line tran-
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sect survey in the surroundings of Lake Satojärvi (TSF5) on 18 June 2010. A total of 40 
hours were spent on the surveys, and the combined length of the surveyed lines was 30.2 
kilometres. Surveys were called off on rainy and windy days. The surveys were carried out 
according to national line transect guidelines (Koskimies & Väisänen, 1988; Koskimies 
1994). Waterfowl found in Lake Saiveljärvi were surveyed along belt transects during a sepa-
rate on-site visit in July 2010. 

The most important uncertainties mainly relate to the sufficiency of data. Information on 
animals found in the area was nevertheless compiled from many different sources, which is 
believed to make the overview of the area’s species and their relative significance adequate 
for the purposes of the EIA procedure. All in all, the earlier data and the findings of the sur-
veys conducted in connection with the EIA procedure can be considered comprehensive 
enough for drawing reliable conclusions on the project’s environmental impacts. 

10.8.3 Impacts and their relative significance 
In practice, the project’s impacts on animals will be attributable to the following factors: 

 Changes in the location of the open pit and in its immediate surroundings (drainage, 
removal of topsoil, ore extraction, water management arrangements) 

 Deposition of topsoil and waste rock extracted from the open pit in designated waste 
disposal sites and the resulting changes in habitats 

 Construction works in the immediate vicinity of the open pit, such as the mineral 
processing plant, roads, and the resulting increased human activity 

 Deposition of tailings as a result of mineral processing 
 Dust emissions resulting from ore extraction, earthworks, transport, and the deposi-

tion of waste materials 
 Airborne emissions resulting from transport, the mineral processing plant, and other 

activities on the mining site 

The natural environment of the future locations of the tailings storage facility and the WRD 
will be replaced by an industrial environment. The project’s indirect impacts on animals in-
clude airborne emissions and dust deposition, effects of transport, and the resulting increased 
human activity. The effects of open pit drainage may be noticeable in the wetlands located to 
the north of Lake Satojärvi and in Kevitsanaapa Bog, which may reduce the habitats of more 
selective wetland species. 

All in all, airborne emissions and dust deposition resulting from the mining project are be-
lieved to be small and limited to relatively small areas in the immediate surroundings of the 
sources. Dust emissions from the tailings storage facility, for example, are believed to settle 
within the immediate vicinity of the impoundment. The effects of dust emissions on animals 
are therefore believed to be local, which is why they were not studied more extensively. 

In terms of noise pollution, the zone where noise levels exceed 45 dB(A) will be at its most 
expansive during the construction phase, when ore is being extracted from the top of the open 
pit and earthworks will be in progress across the mining site (construction works associated 
with the existing permit). Higher noise levels will mostly be confined within the boundaries 
of the mining site, with the exception of the direction of Lake Satojärvi to the east of the open 
pit. 

Although the number of noisy activities will be fewer during the production phase than dur-
ing the construction phase, the noise levels will generally be higher. On the other hand, some 
of the activities will take place within the sound barriers formed by the walls of the open pit, 
which will efficiently lower noise pollution in the surrounding areas. The noise pollution 
generated by the mine during the production phase will be in excess of 70 dB in some areas 
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of the mining site, but will drop rapidly as the distance from the sources of the noise in-
creases. The maximum noise levels that will be recorded within the Koitelaiskaira Natura 
2000 site on the northwestern shores of Lake Satojärvi will be in the region of 45 dB. The 
mine will operate 24 hours a day, which means that noise pollution and noise levels will re-
main relatively constant regardless of the time of day. The explosions will also contribute to 
noise pollution, albeit that their effect will be impulsive compared to the other sources of 
noise. The same applies to vibration, which will be mostly attributable to the use of explo-
sives. The vibration, shock waves, and infrasounds relating to the use of explosives may dis-
turb birds in the direction of Lake Satojärvi, especially during the nesting season. 

10.8.3.1 Construction phase 
The construction works will change the habitats of the animals found in the area considerably 
and irreversibly. The natural vegetation and biotopes found in the areas subject to develop-
ment will be destroyed. The following sections discuss changes resulting from the different 
elements of the mining project. The project will mostly have an impact on birds, while effects 
on other terrestrial animals are believed to be minor on the whole. 

Impacts within the mining site (ALT1) 

The mining site has already been altered as a result of the construction works associated with 
ALT0+, and the habitats of animals found in the area have been greatly diminished. The vi-
ability  of  the  areas  around  the  open  pit,  the  overland  flow  site,  and  the  water  reservoir  as  
habitats for animals is therefore already low at present. The tailings storage facility that will 
be built in Kevitsanaapa Bog will further reduce the habitats of wetland species. 

The WRD and the area into which it would be expanded are located to the north, northwest, 
and  northeast  of  the  Kevitsansarvi  area.  These  areas  would  be  buried  under  the  waste  rock  
generated in the course of ore extraction, and the importance of these areas as habitats for 
animals would be lost. 

Noise pollution and vibration within the mining site would further reduce the viability of 
these areas as habitats for the animals that naturally occur in the area. 

Alternative locations of the tailings storage facility and the WRD (ALT2) 

The alternative future locations of the tailings storage facility and the WRD relate to ALT2, 
which would require the waste disposal sites to be relocated partially beyond the current min-
ing site due to the higher total volume of waste materials. 

Impacts in the location of TSF1 

TSF1 would be located in an area that has a rich variety of species of birds typically found in 
wetland areas, including several conservationally important species. The most numerous wet-
land species  in  the area are the Wood Sandpiper  and the Meadow Pipit.  The areas with the 
richest bird life are found in Sippiöaapa Bog to the north of Mataraoja Brook. Mataraoja 
Brook and its surroundings are also popular feeding places for the area’s elk. Pikku Vaisk-
onlampi Pond and its surroundings form a homogenous safe habitat for nesting species such 
as the Whooper Swan. Birds found on the wooded moorland islands of Kalliokumpu and 
Vaiskonpalo mostly include species that are typical of coniferous forests and mesic forests. 

TSF1 would involve destroying the current habitats of animals found in the area. It is possible 
that the tailings storage facility could, in the future, provide new feeding and nesting places 
for waders and gulls. This has been the case with the capped tailings storage facilities of the 
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decommissioned Elijärvi mine in Kemi and the Otanmäki mine in Vuolijoki, Kajaani. As re-
gards other animals, similar positive impacts are unlikely, and the species would have to 
move to new areas. Vast habitats suitable for wetland birds, for example, would nevertheless 
remain relatively intact in Sippiöaapa Bog to the north of the location of TSF1. 

There is currently an active territory of a threatened species of birds of prey approximately 
one kilometre to the north of the location of TSF1. Due to the open space that would have to 
be cleared for the tailings storage facility in this area, considerably more disruption would be 
caused to the territory of the birds than is currently the case and it is possible that the birds 
would move elsewhere as a result of the construction works. 

Impacts in the location of TSF2 
TSF2 would involve building the tailings storage facility near the existing power line. The 
wettest  areas with the richest  bird life  are  confined to a  relatively small  space comprising a  
flark bog approximately 300 metres to the east of the access road. The species with the high-
est conservation status in the area is the Wood Sandpiper, while other species in the area are 
typical woodland birds. The eastern parts of TSF2 comprise elevated woodlands, and the ar-
eas with the richest bird life are found in the wetland complexes near the northern shore of 
Lake Saiveljärvi. 

TSF2 would involve destroying the habitats that are currently found in the area. All in all, 
TSF2 would nevertheless have a considerably smaller impact on the habitats of the area’s 
animals than the other options for the future location of the tailings storage facility. It is also 
possible that the capped tailings storage facility would provide feeding and resting places for 
waders and gulls in the future. 

Impacts in the location of TSF4 

The location of TSF4 comprises Lake Saiveljärvi and its surroundings. The shores of Lake 
Saiveljärvi are mostly barren, and there are few fertile coves suitable for feeding waterfowl 
compared to Lake Satojärvi, for example. The most verdant shores are found near River 
Viivajoki at the eastern end of the lake. This is also where the majority of conservationally 
important species of waterfowl and waders are found. The lake also has significance as a 
gathering place during migration. 

TSF4 would involve changing the habitats found in the area completely. This would have a 
major impact on waterfowl in particular, which currently use Lake Saiveljärvi as a resting 
place during migration. Although after closure the tailings storage facility could provide feed-
ing and resting places for waders and gulls in the future, the adverse effects of this alternative 
on the habitats of waterfowl can be deemed irreversible. 

Impacts in the location of TSF5 

The location of TSF5 comprises Lake Satojärvi and its surroundings. Lake Satojärvi has the 
richest bird life of all the areas located near the mining site. The lake is located within the 
Koitelaiskaira Natura 2000 site. The birds nesting in the area include several waterfowl spe-
cies that are commonly found in Lapland, such as the Common Scoter, the Long-tailed Duck, 
and the Smew. The area also has a number of species that are usually only found further 
south. The lake has significance as a locally valuable area of nesting and as a resting place for 
migrating waterfowl, waders, and gulls. The area is also significant as a gathering place dur-
ing the moulting season. The land around Lake Satojärvi is home to several old-growth forest 
species and conservationally important species of birds. 
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TSF5 would involve changing the habitats of waterfowl found in the Kevitsa area considera-
bly. Lake Satojärvi is an important feeding and nesting place for many species of waterfowl, 
and there are no alternative, more verdant habitats in the more oligotrophic Lake Saiveljärvi, 
for example. The nearest alternative habitats are located in the Koitelaiskaira Natura 2000 site 
and more specifically in Joutsenlampi Pond and Haapalampi Pond, which are located ap-
proximately 4 kilometres to the northeast of Lake Satojärvi. Lake Satojärvi nevertheless has a 
larger surface area than these ponds, and the ponds are unlikely to be able to sustain the same 
number of birds as Lake Satojärvi. Alternative habitats for the birds living on the shores of 
Lake Satojärvi are also found closer to the lake, in the Koitelaiskaira Natura 2000 site to the 
north of Satovaara Hill, for example. 

Estimates indicate that some of the noise pollution resulting from activities within the current 
mining site could travel to Lake Satojärvi and to the eastern parts of the Koitelaiskaira Natura 
2000 site. TSF5 would cause noise pollution in the Natura 2000 site especially during the 
construction works. 

Impacts in the locations of WRD1.1, WRD1.2, and WRD1.3 

If production on the mining site was scaled up, the WRD would have to be expanded to the 
west, to the north, or to the east of the current mining site and potentially into the Koitelais-
kaira Natura 2000 site or the location of TSF1. 

The northern end of WRD1.1 would encroach on the southern parts of Huutamoaapa Bog, 
which is included in the Natura 2000 site. Huutamoaapa Bog is a vital habitat for wetland 
birds. WRD1.1 would also encroach on the territory of a threatened species of birds of prey. 
WRD1.2 and WRD1.3 are believed to have less impact on bird life. 

10.8.3.2 ALT0+ 

ALT0+ refers to abandoning the plans to scale up production at the Kevitsa mine. This means 
going ahead with the project according to the existing permits, at an ore extraction rate of ap-
proximately 5 million tonnes per annum. Direct impacts of the construction works on animals 
will be limited to the current mining site. The mining project’s indirect impacts (airborne 
emissions, noise, etc.) are not believed to have considerable adverse effects on animals out-
side the mining site. 

10.8.3.3 ALT1 
The first scaling-up scenario, ALT1, would involve raising the annual ore extraction rate to 
either 7.5 or 10 million tonnes. Direct impacts of the construction works on animals would be 
limited to the current mining site. The effects of the ongoing construction works have been 
discussed above in Section 10.8.3.1. The mining project’s indirect impacts (airborne emis-
sions, noise, etc.) are not believed to have considerable adverse effects on animals. Noise pol-
lution may also disturb animals outside the mining site to some extent, mostly in the direction 
of Lake Satojärvi. 

10.8.3.4 ALT2 

The most intensive project alternative, ALT2, would involve extracting ore at the same an-
nual rate as that associated with ALT1, but the overall extraction volume would be higher. 
The volume of waste materials would also increase, as a result of which the waste disposal 
sites would have to be expanded beyond the current mining site. Direct impacts of the con-
struction works on animals and their habitats would occur both within the current mining site 
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and in the alternative future locations of the tailings storage facility and the WRD, beyond the 
current mining site. The effects of the ongoing construction works have been discussed above 
in Section 10.8.3.1. The mining project’s indirect impacts (airborne emissions, noise, etc.) are 
not believed to have considerable adverse effects on animals. Noise pollution could neverthe-
less compromise the habitats of the more sensitive species found in the vicinity of the af-
fected areas (carnivorous mammals and birds of prey) and drive them further away. This 
would mostly apply to areas belonging to the nearby Natura 2000 site in the vicinity of Lake 
Satojärvi on one hand and to Sippiöaapa Bog on the other, where a threatened species of birds 
of prey is believed to nest within approximately one kilometre of one of the potential future 
locations of the tailings storage facility (TSF4). 

10.8.3.5 Decommissioning 

The landscaping works that will begin once the mine has been decommissioned will make the 
habitats found in the area very different from the current conditions. These changes have been 
discussed above in Section 10.7.3.5. 

Species that may benefit from the mining project after the mine has been decommissioned in-
clude waterfowl, waders, and gulls, which may find new areas for feeding and nesting in the 
vicinity of the capped tailings storage facilities in particular. 

The objective of the rehabilitation phase is to increase the volume of biomass by landscaping 
the capped WRD, for example. This may lead to the former mining site having more young 
trees than before, which could benefit the area’s elk populations, for instance. 

10.8.3.6 Relative significance of environmental impacts 

All in all, the potential scaling up of the mining project would have considerable adverse ef-
fects on terrestrial animals especially in the directly affected areas where habitats would be 
lost. The unbroken wetland habitats and the birds found in these areas would be the most af-
fected. Due to the major earthworks that would be carried out on the mining site, the impacts 
would generally be irreversible and affect the area’s species in the long term. In terms of wet-
land biotopes, alternative habitats are nevertheless found in the central and northern parts of 
Sippiöaapa Bog on one hand and within the Koitelaiskaira Natura 2000 site on the other. 
However, habitats of similar size and with the same biotopes as those currently found around 
Lake Satojärvi do not exist in the vicinity of the mining site. 

From the perspective of the project’s impacts on animals, the best option for the potential fu-
ture location of the tailings storage facility would be TSF2. The location of TSF2 has the 
most conventional bird life of the surveyed areas, and it would not encroach on territories of 
threatened species of birds of prey, for example. The area also has no particularly important 
species of terrestrial animals. The options with the most considerable adverse effects on ani-
mals would be TSF5 and TSF4. TSF1, which would involve building the tailings storage fa-
cility in the southern parts of Sippiöaapa Bog, would also have a considerable impact on the 
area’s diverse range of wetland species, but alternative habitats for these species would be 
available in the areas that would remain of Sippiöaapa Bog. 

10.8.4 Prevention and mitigation of adverse effects 
In terms of the future locations of the tailings storage facility, the option with the least ad-
verse effects on animals would be TSF2. TSF2 would involve building the new tailings stor-
age  facility  next  to  the  current  tailings  storage  facility,  and  the  surface  area  of  TSF2  is  the  
smallest of all the options. The location of TSF2 has the most conventional bird life of the 
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surveyed areas, and it would not encroach on territories of threatened species of birds of prey, 
for example. 

As regards the future locations of the WRD, the options with the least adverse effects on ani-
mals would be WRD1.2 and WRD1.3. WRD1.1 would involve building the WRD partially 
within the Koitelaiskaira Natura 2000 site, and it would encroach on the territory of a threat-
ened species of birds of prey located just over a kilometre away. 

 

10.9 Impacts on nature conservation areas and Natura 2000 sites 

10.9.1 Nature of the impacts and geographical scope of the assessment 

The mining project’s potential impacts on nearby nature conservation areas include effects on 
Lake Satojärvi, airborne emissions such as dust, changes in the height of the ground water ta-
ble, and noise pollution. 

The surveyed area covered the protected areas of Koitelaiskaira Wilderness and Pomokaira 
Wilderness. 

10.9.2 Assessment techniques and uncertainty factors 

The project’s potential impacts on the nearby nature conservation areas were studied sepa-
rately for each of the affected nature reserves. The source data included earlier findings 
pooled from databases maintained by Finland’s environmental administration and Metsähalli-
tus as well as surveys conducted in connection with the earlier EIA procedure and environ-
mental permit application process. Other expert evaluations and calculations produced over 
the course of the EIA procedure relating to effects on groundwater, air quality modelling, and 
hydrological  impact  assessments,  for  example,  were  also  used.  The  assessment  was  carried  
out by biologists with plenty of experience of similar assessment procedures. 

Uncertainties mostly relate to the accuracy of estimates on adverse effects (flue gas and dust 
emissions, effects on groundwater and surface waters, and noise). 

10.9.3 Natura assessment 

According to Section 65 of the Finnish Nature Conservation Act of 20 December 1996 
(No 1096/1996), if a project or a plan, either individually or in combination with other pro-
jects and plans, is likely to have a significant adverse effect on the ecological value of a site 
included in, or proposed by the Finnish Government for inclusion in, the Natura 2000 net-
work for the purpose of protecting this ecological value, the planner or implementer of the 
project is required to conduct an appropriate assessment of its impact. According to Sec-
tion 66 of the Finnish Nature Conservation Act, no authority is empowered to grant a permit 
for the implementation of a project, or to adopt or ratify a plan, if the aforementioned assess-
ment procedure or a requested opinion indicates that the project or plan would have a signifi-
cant adverse effect on the particular ecological value for the protection of which the site has 
been included in, or is intended for inclusion in, the Natura 2000 network. 

Natura assessments only cover the impacts of a proposed project or plan on the biotopes and 
species that have been specifically listed as grounds for the protection of a particular Natura 
2000 site. Only those sections of the site that are likely to be affected by the project or plan 
are surveyed. Natura assessments nevertheless also reflect the project’s effect on the whole of 
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the site in question. Possible means of preventing the potential adverse effects are also stud-
ied where applicable. 

The Koitelaiskaira  Natura 2000 site  is  located immediately to the east  and north of  the Ke-
vitsa mining site (FI1301716, SCI/SPA). The area also belongs to Finland’s national pro-
gramme for the development of national parks and nature conservation areas (Koitelaiskaira 
National Park, KLO120005). A Natura assessment pursuant to Section 65 of the Finnish Na-
ture Conservation Act has been produced by biologists and appended to this report. The 
Natura assessment covers the direct and indirect impacts of the mining project on the pro-
tected biotopes of the Koitelaiskaira Natura 2000 site and on the species listed in Annex II of 
the European Habitats Directive. Possible means of preventing the potential adverse effects 
were also studied. 

10.9.4 Impacts and their relative significance 

Impacts on Koitelaiskaira National Park (KLO120005) 
The nearby Koitelaiskaira Wilderness is protected under Finland’s national programme for 
the development of national parks and nature conservation areas. The area is located within 
0.6 kilometres of the mining site. 

The Kevitsa mining site is located to the southwest of Koitelaiskaira Wilderness, and the dis-
tance to Lake Satojärvi, which belongs to the Natura 2000 site, is approximately 300 metres 
and that to protected Huutamoaapa Bog approximately 400 metres. The distances between 
these areas and the location of the open pit are approximately one kilometre and 1.6 kilome-
tres respectively. The project’s most significant impacts on the protected biotopes and species 
would be attributable to the building of the tailings storage facility within the Natura 2000 
site (TSF5) if the project was to go ahead according to ALT2. Approximately 350 hectares of 
the tailings storage facility would be located within Koitelaiskaira National Park, which ac-
counts for approximately 0.8% of the total area of the nature reserve. Other potential impacts 
include effects attributable to open pit drainage and airborne emissions as well as noise pollu-
tion resulting from the construction works and the production phase. The potential effects of 
open pit drainage will be the highest in the wetland area located to the north of Lake Sato-
järvi. Airborne emissions will not exceed the threshold values applicable to nature conserva-
tion areas. The effects of airborne emissions or dust on Koitelaiskaira National Park are there-
fore not considered significant. 

In general, the project will increase human activity in the area, and the characteristics of the 
protected wilderness area will be altered near the boundaries of the Kevitsa mining site. 

The project’s impacts would be considerable if the project went ahead according to ALT2 
and Lake Satojärvi was used as the tailings storage facility (TSF5). A Natura assessment has 
been produced of the project’s impacts on the Natura 2000 site and appended to this report. 
According to the Natura assessment, the project’s most significant impacts in terms of the 
Natura 2000 programme are as follows: 

ALT0+ and ALT1 are not believed to have adverse effects on the numbers of any of the spe-
cies of animals protected under the programme or to change the relative prevalence of differ-
ent species to an extent that would be considered harmful to the area’s natural habitats or the 
characteristics of the Natura 2000 site. The assessment also revealed no such potentially mi-
nor changes that together could have significant adverse effects on the area’s characteristics, 
structure of habitats, or ecological functionality. 
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All in all, the project is therefore not expected to have considerable adverse effects on 
the protected habitats or species or on the Natura 2000 site on the whole. 

The project’s impacts on the Natura 2000 site were studied starting from the premise that the 
site needs to retain its current characteristics as well as its current ecological functionality and 
diversity of species in the long term. The project is not believed to have any such effect on 
the biotopes or vegetation found within the Natura 2000 site that would change the numbers 
and relative prevalence of different species in a negative manner. 

As regards ALT2 (combined with TSF5 and WRD1.1), the project would have significant 
adverse effects on transition mires and quaking bogs as well as on humic ponds and lakes. 
The project would not have significant adverse effects on the other protected biotopes and 
species of plants found within the Natura 2000 site. 

The project’s impacts on individual protected species of animals will be minor or no more 
than moderate. This is due to the fact that the area of the Koitelaiskaira Natura 2000 site is 
vast and the fact that the area has sufficient volumes of ecologically functional habitats to ful-
fil its purpose, i.e. to sustain the number of breeding pairs specified in the Natura 2000 fact-
sheet, in the future as well. 

As the project will nevertheless affect several different species and the potential loss of Lake 
Satojärvi in particular would change the structure of habitats found within the Natura 2000 
site considerably, ALT2 (TSF5) can be considered to have significant adverse effects on the 
ecological integrity of the area on the whole. The assessment indicates that these major 
changes could together have a considerable adverse effect on the area’s characteristics, struc-
ture of habitats, or ecological functionality in the foreseeable future. 

As the possibility that mining activities could in the foreseeable future have adverse ef-
fects  on  the  integrity  of  the  Natura  2000  site  and  its  ecological  complexity  cannot  be  
completely ruled out, the overall impact of ALT2 is considered, on the basis of the pre-
cautionary principle, to be highly adverse as regards the protected habitats and species 
of the Natura 2000 site. 

There is also a Natura 2000 site comprising Pomokaira Wilderness (FI1301712) along the 
transport route between Sodankylä and Kittilä. According to a Natura assessment carried out 
by Lapland Water Research Ltd in connection with the earlier EIA procedure and the opinion 
subsequently issued by Lapland Regional Environment Centre (on 18 June 2007), the trans-
port arrangements associated with the mining project are not believed to have notable adverse 
effects on the grounds on which Pomokaira Wilderness was originally designated as a Natura 
2000 site. Based on a needs assessment carried out with regard to the Pomokaira Natura 2000 
site, a Natura assessment pursuant to Section 65 of the Finnish Nature Conservation Act was 
not deemed necessary. 

The Natura assessment associated with the Koitelaiskaira Natura 2000 site and the needs as-
sessment associated with the Pomokaira Natura 2000 site have been appended to this report 
(Annex 8). 

Impacts on protected old-growth forest in Koitelaiskaira Wilderness (AMO120292) 
The protected old-growth forest found in Koitelaiskaira Wilderness comprises three separate 
areas located to the east and northeast of the mining site. The nearest protected old-growth 
forest lies approximately 8 kilometres from the mining site and approximately 7 kilometres 
from the location of TSF5. Thanks to the long distances, the mining project is not believed to 
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have an effect on the protected old-growth forest. The area will not be affected by hydrologi-
cal changes or dust emissions, for example. 

Impacts on protected wetland in Pomokaira-Tenniöaapa Bog (SSA120157) 
The protected wetland of Pomokaira-Tenniöaapa Bog lies approximately 5 kilometres from 
the nearest site of mining activity (TSF1) and approximately 10 kilometres from the future 
location of the open pit. Thanks to the long distances, the mining project is not believed to 
have an effect on the protected wetland. The area will not be affected by hydrological 
changes or dust emissions, for example. 

Impacts on protected old-growth forest in Pomokaira Wilderness (AMO120286) 

The protected old-growth forest found in Pomokaira Wilderness is located to the west of the 
mining site. The shortest distance between the area and the mining site is approximately 30 
kilometres. Thanks to the long distance, the mining project is not believed to have an effect 
on the protected old-growth forest. The area will not be affected by airborne emissions or 
dust deposition, for example. 

Impacts on protected wetland in Ilmakkiaapa Bog (SSA120158) 

The protected wetland of Ilmakkiaapa Bog lies approximately 5 kilometres from the nearest 
site of mining activity (TSF1) and approximately 10 kilometres from the future location of 
the open pit. Thanks to the long distances, the mining project is not believed to have an effect 
on the protected wetland. The area will not be affected by hydrological changes or dust emis-
sions, for example. 

The new access road to the mining site runs approximately 50 metres to the east and south of 
the protected wetland. Exhaust gas emissions resulting from transport will not be high enough 
to cause significant adverse effects on the area. 

Impacts on protected wetland in Viiankiaapa Bog (SSA120159) 
The protected wetland of Viiankiaapa Bog lies approximately 6.5 kilometres from the nearest 
site of mining activity (TSF1) and approximately 10 kilometres from the future location of 
the open pit. Thanks to the long distances, the mining project is not believed to have an effect 
on the protected wetland. The area will not be affected by hydrological changes or dust emis-
sions, for example. 

10.9.5 Prevention and mitigation of adverse effects 
Notable adverse effects will be limited to Koitelaiskaira National Park. Direct impacts on the 
protected area could be reduced by eliminating TSF5 from the potential future locations of 
the tailings storage facility. 
 

10.10 Impacts on landscape and scenery 

10.10.1 Nature of the impacts and geographical scope of the assessment 

The Kevitsa mining site will alter the area’s scenery and landscape considerably. The most 
significant impacts on landscape and scenery will be attributable to the WRD and the tailings 
storage facility. Depending on the chosen project alternative, the WRD may end up taller than 
the tallest hills in the area. 
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The assessment of the project’s impacts on landscape and scenery covered changes in the 
structure, character, and quality of the local landscape. Visual impacts were among the as-
pects studied. The mining site may cause changes in the hierarchy of the local landscape. The 
vast open pit and the tall structures associated with the project may create a notable contrast 
to the natural scenery, which will lower the position of landmarks such as hills in the scenic 
hierarchy. Landscape and scenery are also related to various intangible factors: the area’s his-
tory, human experience, wishes, values, and attitudes all affect how scenery is perceived. The 
relative significance of scenic impacts depends on the magnitude, extent, and duration of the 
impacts. In addition to direct impacts, the project may also have indirect impacts on the area’s 
landscape and scenery. The relative significance of adverse effects can be reduced by existing 
scenic distractions and currently occurring nuisances such as smoke, noise, or smells (Weck-
man, 2006). 

The project’s impacts on landscape and scenery were studied on the basis of the estimated 
visibility of structures and waste disposal sites associated with the project within a radius of 
approximately 5–10 kilometres from the mining site, as far as European route E75 (Image 10-
21). 

 
Image 10-21: Locations where the project’s impacts on landscape and scenery were studied. 

10.10.2 Assessment techniques and uncertainty factors 

The project’s impacts on landscape and scenery were mostly assessed on the basis of maps 
and aerial photographs and according to the provisional plans associated with the potential 
scaling up of the mine. An earlier assessment carried out in connection with the earlier EIA 
procedure was referred to where applicable, as were photographs taken during on-site visits. 

The project’s impacts on landscape and scenery were illustrated by means of a 3D modelling 
software application called Novapoint Virtual Map. Conceptual drawings were “extracted” 
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from the model to illustrate how the scenery and landscape around the mining site will 
change. The modelling software was mostly used to illustrate the potential effects of ALT1 
and  ALT2,  as  the  structures  associated  with  ALT0+ will  not  be  particularly  visible  from a  
distance. 

As regards the project’s impacts on landscape and scenery, uncertainties mostly relate to 
natural conditions (actual thickness of forest in different directions, etc.) as well as to the way 
the area’s landscape and scenery are perceived, which may vary considerably from one per-
son to the next. The impact that mining projects have on landscape and scenery are generally 
perceived as a negative, but according to the social impact assessment carried out with regard 
to the Kevitsa project, the local residents want to be able to see the mine, in which case the 
visibility of the WRD, for example, will actually be a positive rather than a negative conse-
quence. This indicates that most of the local residents would not mind the WRD being taller 
than the nearby Kevitsanvaara Hill, for example. It is nevertheless considered important that 
the  WRD  blends  in  with  its  surroundings,  i.e.  that  the  contours  of  the  WRD  resemble  the  
natural landscape and that landscaping works are carried out in stages as the project pro-
gresses in order for the WRD to blend in better. 

10.10.3 Impacts and their relative significance 

10.10.3.1 Construction phase and ALT0+ 

The local landscape and scenery will change as a result of the construction of roads, the min-
eral processing plant, the heating plant, and other infrastructure built during the construction 
phase. 

If the project goes ahead according to ALT0+, the natural scenery of the area will be affected 
by the dams associated with the tailings storage facility and the WRD, which will gradually 
get taller and take up more space as the project progresses. Thanks to the area’s topography 
and other natural conditions, these structures will not be very visible from far away (similarly 
to the visibility of Kevitsanvaara Hill from European route E75). The WRD may be partially 
visible from the direction of Lake Vajunen and from the wetland areas located to the north of 
the mining site, but the area’s overall landscape will not change much. The tailings storage 
facility will not be visible from a distance, perhaps not even from the direction of Lake 
Saiveljärvi. 

10.10.3.2 ALT1 

ALT1 would involve raising and expanding the WRD from the plans associated with the cur-
rent environmental permit (within the current mining site) up to a maximum height of +310 
metres. This would make the WRD more easily visible from the direction of Lake Vajunen to 
the northwest of the mining site. The WRD would still be hardly discernible from the direc-
tion of European route E75 (Image 10-22). The WRD would be visible from the road leading 
to the village of Petkula, which runs along the shores of Lake Vajunen, especially towards the 
end of the production phase (Image 10-23, Image 10-24, and Image 10-25). If production was 
scaled up, the WRD would dominate the scenery relative to natural hills in the directions 
from where it would be visible. The annual ore extraction rate (7.5 or 10 million tonnes per 
annum) would mostly have an effect on how quickly the WRD would rise. 

The WRD would have a long profile and its top would be flat, which would make it stand out 
from the area’s natural hills, such as Kevitsanvaara Hill and Satovaara Hill to the southeast 
and the smaller Iso Hanhilehto Hill to the west. If necessary, the shape of the WRD can be 
revised as planning relating to the production phase progresses. Lake Vajunen and the tree-
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less Sippiöaapa Bog to the west of the future location of the WRD increase the WRD’s visi-
bility from the direction of the road leading to the village of Petkula. Even if the WRD was 
partly visible from European route E75 towards the end of the production phase, the forest 
and the landscaping works that will be carried out during the rehabilitation phase as well as 
the  speed  limit  on  the  road  would  reduce  the  WRD’s  impact  on  scenery.  The  WRD would  
mostly be visible to drivers travelling south due to the vista that opens up over Lake Vajunen. 

 
Image 10-22: View from European route E75 (River Ylä-Postojoki) towards the southeast and the 
Kevitsa mining site across Lake Vajunen. The WRD (at +310 according to ALT1) and its potential 
expansions (ALT2, WRD1.2/WRD1.3) are not be visible thanks to the distance. 

 
Image 10-23: View from an island in Lake Vajunen towards the east and the Kevitsa mining site. 
The WRD (at +310/470 Mt according to ALT1) and WRD1.2 (100 Mt) are visible. The impact of the 
expansion is not particularly significant from this distance. The WRD is nevertheless clearly 
visible from Lake Vajunen thanks to the treeless Sippiöaapa Bog. 

Housing in the village of Petkula is concentrated in the area between River Kitinen and Euro-
pean route E75. The trees growing along River Kitinen and the relatively low Iso Hanhilehto 
Hill limit the visibility of the WRD from these areas. The natural landscape and riverside for-
est also prevent the WRD from being visible to drivers travelling from the direction of the 
village of Kersilö further south along European route E75. Venevaara Hill and the Sou-
vaselkä  area  prevent  the  WRD  from  being  visible  from  the  village  of  Moskuvaara  in  the  
south. However, the WRD would be fully visible from the snowmobile route that runs to the 
east and northeast of the area towards the Koitelaiskaira Natura 2000 site due to Lake Sato-
järvi and the surrounding wetlands. With the exception of the snowmobile route, not many 
people generally frequent this area and the impact of the WRD would therefore not disturb 
very many people. Local residents would mostly see the WRD when using the wetland area 
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for other recreational purposes. As regards the area around Joutsenlampi Pond to the north-
east, the WRD would have a similar impact as that associated with ALT0+ (10-26). 

 
Image 10-24: View from an island in Lake Vajunen towards the east and the Kevitsa mining site. The WRD (at 
+310/470 Mt according to ALT1) and WRD1.2 (100 Mt) as well as TWRD1 in Sippiöaapa Bog (at +224, shown in 
a lighter colour towards the front of the image) are visible. 

 
Image 10-9: View from Lake Vajunen (along the road leading to the village of Petkula) towards the east and 
the Kevitsa mining site. The WRD (at +310/470 Mt according to ALT1) is just visible above the tree line. 
WRD1.2 and WRD1.3 are hidden by the forest. The WRD will not be visible from this direction until the very 
last years of the production phase. 

Thanks to the thickness of the local forest, the taller tailings storage facility would not be 
visible from far away except in the south, where the forest is broken up by wetland, a corridor 
cleared for the power line, and Lake Saiveljärvi. There are no houses located near the site in 
this direction. Thanks to the natural landscape, the tailings storage facility may not be particu-
larly visible even from the shores of Lake Saiveljärvi. 
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Image 10-10: View from a wetland area located to the west of Joutsenlampi Pond towards the southwest. The 
WRD (at +310/470 Mt according to ALT1) is visible. WRD1.1 and WRD1.2 (ALT2) are not discernible from this 
direction, as they are hidden by the silhouette of the WRD associated with ALT1. 

10.10.3.3 ALT2 

ALT2 would have largely the same impacts on landscape and scenery as ALT1. 

However, ALT2 would differ from ALT1 in the sense that the WRD would have to be even 
larger and a new tailings storage facility would have to be constructed. The expansion of the 
WRD would not change the landscape visible from the north considerably compared to the 
effects of ALT0+. In terms of the alternatives for expanding the WRD, WRD1.2 would have 
the biggest impact on local scenery, as the WRD would extend close to a reindeer round-up 
corral. WRD1.2 and WRD1.3 would be partially visible from the direction of Lake Vajunen 
in the west and northwest. WRD1.1 could potentially extend into the Koitelaiskaira Natura 
2000 site, but only those parts of the WRD that would in any case be there due to 
ALT0+/ALT1 would really be visible from the direction of Joutsenlampi Pond. From further 
away, impacts would be mostly similar to those associated with ALT1. Depending on the 
chosen location of the new tailings storage facility, the landscape could be considerably al-
tered by either TSF1 or TSF3, of which TSF1 would have a larger impact on scenery towards 
the west. Thanks to the thickness of forest, the tailings storage facility would be hardly dis-
cernible from the direction of Vajukoski Hydropower Station and the village of Petkula. 
TSF1 could be partially visible from the direction of Lake Vajunen due to the treeless Sip-
piöaapa Bog. If the project went ahead according to ALT2 and all of the tailings generated 
were still deposited within the current mining site, the tailings storage facility associated with 
ALT0+ would have to be raised to a height of +280 metres. This option was also explored for 
the purposes of the landscape analysis. At this height, the tailings storage facility could be 
visible from Vajukoski Dam and even from the southern shores of Lake Saiveljärvi (Image 
10-27 and Image 10-28). 

TSF2 would mostly affect scenery in the direction of Lake Saiveljärvi, as it would require re-
routing snowmobiles to the south of the lake and probably relocating the power line and 
therefore the corridor cleared for the power line. The biggest impacts on scenery would be 
limited to Lake Saiveljärvi and its surroundings. 

TSF4 would involve losing the whole of Lake Saiveljärvi to make way for the tailings storage 
facility and TSF5 the whole of Lake Satojärvi. Both the physical and the psychological im-
pacts of these options are therefore substantial. TSF4 would also potentially be visible from 
the direction of Rimpiaapa Bog in the southeast due to the corridor cleared for the power line, 
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but the view would be narrow. TSF5 would be located in the valley between Kevitsanvaara 
Hill and Satovaara Hill, and it would not be visible thanks to the forest. 

 
Image 10-11: View from Lake Vajunen towards the southeast and the Kevitsa mining site. The tailings storage 
facility associated with ALT2 (at +280 if all tailings were to be deposited within the current mining site) is 
highlighted in red. This would equate to an increase of approximately 30 metres to the dump height associ-
ated with ALT0+. The tailings storage facilities associated with ALT0+ and ALT1 are unlikely to be visible 
thanks to the area’s topography. TSF3 (at +228 according to ALT2) is also visible between the trees towards 
the front of the image. The dam associated with Vajukoski Hydropower Station is not shown. 

 
Image 10-12: View from the southern shore of Lake Saiveljärvi towards the north. The tailings storage facility 
associated with ALT2 (at +280 if all tailings were to be deposited within the current mining site) is visible. 
This would equate to an increase of approximately 30 metres to the dump height associated with ALT0+. The 
tailings storage facilities associated with ALT0+ and ALT1 are unlikely to be visible thanks to the area’s to-
pography. 

All of the alternative locations of the WRD and the tailings storage facility would cause local 
changes in the physical visual scenery, the soundscape and “smellscape” of the area, and in 
the psychological perception of local residents and people who habitually use the area for rec-
reation, as the natural wetland, woodland, and/or lakes would be replaced by new scenery. In 
terms of the different alternatives, TSF4 and TSF5 would have the most significant psycho-
logical impact, as they would remove a lake from the visual scenery and the sounds of waves 
and waterfowl from the area’s soundscape. The use of the Koitelaiskaira Natura 2000 site for 
mining activities would also constitute a major change in people’s perceptions of landscape 
and scenery. 

The sounds and smells associated with the trees, vegetation, and animals that would disappear 
from the locations of the tailings storage facility and the WRD would be absent during the 
production phase. Scenic elements associated with wetland and lakes would be permanently 
lost; elements associated with woodlands could potentially return once the mine has been de-
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commissioned.  The WRD would create  a  new permanent  feature in  the local  landscape and 
lower the scenic impact of the area’s natural hills. 

From the perspective of local residents and visitors, the most significant visual impact would 
result from raising the dump height of the WRD from that specified in the existing permit and 
building the tailings storage facility in the location of TSF1, as this would change the view 
from the direction of Lake Vajunen. Using one of the lakes as the tailings storage facility 
(TSF4 or TSF5) would probably have at least as much if not more of an impact psychologi-
cally. 

10.10.3.4 Decommissioning 

Landscaping works on the WRD and the tailings storage facility/facilities will be completed 
once the mine has been decommissioned. The artificial look of the area will gradually fade as 
the landscaping works progress and vegetation is re-established. The physical characteristics 
of the waste disposal sites will nevertheless betray their origin, and the WRD and the tailings 
storage  facility  will  remain  permanent  features  in  the  area’s  landscape  and  scenery.  Any  
buildings and structures associated with the mine that will not have a further purpose will be 
dismantled, which will remove some of the industrial characteristics of the landscape. The 
open pit will gradually fill with groundwater and runoff and turn into a new lake. 

10.10.4 Prevention and mitigation of adverse effects 

The project’s most significant impacts on landscape and scenery will be attributable to the 
WRD and the tailings storage facility. Landscaping works need to be aimed at establishing 
favourable conditions for the return of vegetation in these areas and at shaping the contours of 
the WRD and the tailings impoundments so as to make them resemble natural landmarks 
wherever technically possible. The waste disposal sites can be made less visible from afar by 
planning and phasing forestry works in the affected areas so as to avoid extensive clearcutting 
and to leave enough trees along roadsides. Moreover, any buildings and structures that be-
come redundant once the mine has been decommissioned can be dismantled. 

 

10.11 Impacts on planning, land use, the built environment, and sites of cultural and historical 
importance 

10.11.1 Nature of the impacts and geographical scope of the assessment 

10.11.1.1 Impacts on planning 

The surveyed area covered the mining site as per the regional land use plan as well as the sur-
rounding plots. General regulations relating to the entire regional land use plan were also 
taken into consideration. Planning regulations relating to the local master plan were taken 
into account in the immediate vicinity of the mining site. 

The buildings required for the mining project will be constructed subject to a special devel-
opment order, and no detailed plan is therefore required for the site itself. The potential need 
for a detailed plan was nevertheless examined with regard to the village of Petkula, where 
new permanent structures may have to be built as a result of the mining project. 
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10.11.1.2 Impacts on land use 

The Kevitsa mine has been granted an environmental permit for emissions and for discharg-
ing to water according to the original plans that are based on an ore extraction rate of 5 mil-
lion tonnes per annum, and construction works at the mining site began in the summer of 
2010. Whatever happens, the area will be used for mining and other associated industrial ap-
plications. The areas around the mining site mostly comprise undeveloped State-owned land, 
and they are mainly used for forestry and reindeer husbandry. The most intensive scaling-up 
scenario would result in the surrounding areas becoming industrialised, as the waste disposal 
sites associated with the mine would have to be expanded. The mining project will also have 
implications on the recreational use of the nearby areas, mostly as regards hunting, fishing, 
and berry and mushroom picking. 

The potential scaling up of production at the mining site would not require the current plans 
for water pipes, power lines, or access roads to be altered. As regards these, the project’s im-
pacts on land use were assessed in connection with the earlier EIA procedure and environ-
mental permit application process. 

The surveyed area covered the mining site and the surrounding areas within a radius of ap-
proximately 10 kilometres from the site. 

10.11.1.3 Impacts on the built environment 

The direct impacts of the mining project will be attributable to some buildings and structures 
being destroyed to make way for the mining infrastructure. Indirect impacts include noise 
pollution and changes in the scenery as regards buildings that are located closest to the open 
pit, the mineral processing plant, the waste disposal sites, or the dams, or that may suffer 
from vibration as a result of the extraction process. There are no buildings or structures in the 
immediate vicinity of the mining site. The nearest buildings are holiday homes located on the 
shores of Lake Saiveljärvi, approximately 2 kilometres from the mining site boundary and 
approximately 4.5 kilometres  from the future location of  the open pit.  There are also a  few 
holiday homes relatively close to the mining site to the west. The nearest permanent dwell-
ings are located in the village of Petkula in the valley of River Kitinen. 

The potential scaling up of production at the mining site would not require the plans associ-
ated with the existing environmental permit to be altered as regards the locations and dimen-
sions  of  water  pipes,  power  lines,  other  similar  structures,  and  access  roads.  Only  TSF2  
would potentially require the current power line to be moved. 

The surveyed area covered the mining site and the surrounding areas within a radius of ap-
proximately 10 kilometres from the site. 

10.11.1.4 Impacts on archaeological sites and sites of cultural and historical importance 

The mining project will have a direct impact on archaeological sites and sites of cultural and 
historical importance insofar as such sites will have to be destroyed to make way for the min-
ing infrastructure. The surveyed area covered the mining site and its immediate surroundings. 
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10.11.2 Assessment techniques and uncertainty factors 

10.11.2.1 Impacts on planning 

As regards planning, the assessment covered the relationship between the mining project and 
the existing regional land use plan and local master plan in terms of the extent to which the 
project either promotes or hinders the attainment of the objectives of the regional land use 
plan and the local master plan. The project’s potential implications on the need to produce 
new plans or to alter existing plans were also examined, along with the consistency of the 
current plans as regards the mining project. The relationship between the mining project and 
the local authority’s building code and Finland’s national land use guidelines was also stud-
ied. 

According to a statement issued by Sodankylä Local Council, the buildings required for the 
mining project can be constructed subject to a special development order, and no detailed 
plan is therefore required for the site itself. The potential need for a detailed plan was never-
theless examined with regard to the village of Petkula, where new permanent structures may 
have to be built as a result of the mining project. 

10.11.2.2 Impacts on land use 

The project’s impacts on land use were studied by comparing the alternative future locations 
of the waste disposal sites associated with the more intensive project alternatives against cur-
rent land use in the affected areas. National and regional land use guidelines were also taken 
into consideration. 

10.11.2.3 Impacts on the built environment 

Information about private property ownership around the mining site was sought from the 
property registers of the National Land Survey of Finland. An inventory of buildings found in 
the area was carried out on the basis of maps and earlier information (interaction with inter-
ested parties over the course of the EIA procedure). The mining project’s impacts on the built 
environment were studied by comparing the alternative future locations of the waste disposal 
sites associated with the more intensive project alternatives against the known locations of 
existing properties and buildings. 

10.11.2.4 Impacts on archaeological sites and sites of cultural and historical importance 

The project’s impacts on archaeological sites were studied by comparing the alternative fu-
ture locations of the waste disposal sites associated with the more intensive project alterna-
tives against the locations of known archaeological sites around the area. Several uncertain-
ties remain as regards the identification and classification of archaeological sites. Additional 
on-site surveys were carried out in the course of the EIA procedure, which provided new in-
formation about archaeological sites in the area and therefore helped to reduce these uncer-
tainties. 

10.11.3 Impacts and their relative significance 
A breakdown of the mining site’s infrastructure and the alternative future locations of the 
waste disposal sites associated with the more intensive project alternatives as well as nearby 
holiday homes (green dots) and known archaeological sites (red dots) is shown below in Im-
age 10-29 against the background of the local master plan. 
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Image 10-29: Infrastructure associated with the mining project relative to planning, land use, the 
built environment, and cultural heritage. 

10.11.3.1 Construction phase 

Impacts on planning 

According to the Finnish Land Use and Building Act, a building permit cannot be granted for 
extending the mineral processing plant purely on the basis of the master plan and instead a 
special development order is required. The construction works will take place within the area 
reserved for mining in the local master plans, and the project is therefore consistent with 
planning in that respect. Need for new (master) plans has been evaluated for the village of 
Petkula to allow for residential development resulting from the mining project.  

Impacts on land use 

Substantial earthworks, water supply arrangements, foundation engineering, roadworks, and 
infrastructural development are required before the Kevitsa mine can be opened. Large indus-
trial buildings will also be constructed on the mining site. Most of the structures need to be in 
place before commercial production can begin, and construction works have been scheduled 
for a period of between one and two years before the mine is to open. During this period, land 
use in the area will change from agriculture and forestry to mining both within the mining site 
and in areas where infrastructure relating to the mine will be constructed. There will be no 
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other changes in terms of land use. Construction works associated with the potential scaling 
up of production on the mining site would be minor compared to the construction works as-
sociated with the existing permit. The project’s most significant impacts on land use in the 
area will therefore be attributable to the construction of the current mine. If the project was to 
go ahead according to ALT2, the new and expanded waste disposal sites would also cause 
significant changes in terms of land use. 

The mineral processing plant, water pipes and pump systems, power line, access road, and 
other roads within the mining site will be constructed according to the existing permit, and 
the potential scaling up of the project would not cause considerable changes in these respects. 

Impacts on the built environment 
There are no residential buildings within the mining site. The mining project may result in 
new residential development in the village of Petkula. 

Impacts on archaeological sites and sites of cultural and historical importance 
There are no sites of particular cultural or historical importance in the areas affected by the 
mining project. There are a number of locally important cultural heritage sites identified in 
connection with archaeological inventories in the village of Petkula, but the mining project 
will not have an impact on these. Some old barns are found in the wetland area where TSF1 
would be located, and the remains of an old forestry base may be located in the same area. 

An archaeological inventory was carried out in the areas affected by the mining project in the 
summer of 2010, which involved inspecting previously discovered archaeological sites and 
which also led to three new sites being discovered. The surveyors found no indication of the 
ancient place of worship that was believed to have existed on top of Kevitsanvaara Hill, and a 
presumed ancient burial site was declared a natural land formation. The most intensive pro-
ject alternative (ALT2) and the associated construction works would mostly have an effect on 
archaeological sites found in the vicinity of Lake Saiveljärvi, if the lake was used as the tail-
ings storage facility (TSF4). These archaeological sites would be damaged or destroyed dur-
ing the construction phase or once tailings deposition began at the latest. The loss of these 
sites would nevertheless be of minor consequence, as their conservation statuses are low 
(none or Class 3). There are also two presumed pitfall traps located to the northeast of Lake 
Saiveljärvi, but even these have only been given a Class 2 conservation status and are there-
fore not particularly significant. 

The locations of known archaeological sites nevertheless need to be factored into infrastruc-
ture planning, and any new finds have to be reported to the Finnish National Board of Antiq-
uities. 

10.11.3.2 ALT0+ 

Impacts on planning 

The mining site has been designated as an area reserved for mining in a legally enforceable 
local master plan, which means that mining and the associated stockpiling of waste rock are 
in compliance with the local master plan. A special development order has been issued for the 
project according to ALT0+. ALT0+ is consistent with both the local master plan and the re-
gional land use plan. 

New (master) plans have been produced for the village of Petkula to allow for residential de-
velopment resulting from the mining project. If more than the planned number of residential 
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properties is to be constructed, the local authority will need to reconsider producing a detailed 
plan to ensure compliance with building permit practices. 

Impacts on land use 
The mineral processing plant, water pipes and pump systems, power line, access road, and 
other roads within the mining site will be constructed according to the existing permit, as will 
the open pit (for an ore extraction rate of 5 million tonnes per annum), the WRD, the tailings 
storage facility, the topsoil storage areas, and the wastewater treatment plant. 

All of the infrastructure associated with the project will be confined within the boundaries of 
the current mining site. Recreational use of the areas located in the immediate vicinity of the 
mining site and around water systems located downstream from the site (berry picking, hunt-
ing, mushroom picking, trekking, and fishing) will suffer. The nearby snowmobile route will 
not be affected. The viability of the area as a location for holiday homes will suffer especially 
as regards the vicinity of the road leading to the mining site. Access to the top of Kevitsan-
vaara Hill will also be obstructed. 

Impacts on the built environment 

ALT0+ will not have any direct impacts on existing residential properties. Increased levels of 
traffic may cause vibration, dust emissions, and noise pollution to residents living closest to 
the road leading to the site. The mining project may result in new residential development in 
the nearby villages, although demand for housing is likely to increase the most in the centre 
of Sodankylä. The fact that a special development order has been issued for constructing the 
buildings and structures required for the mining project also means that the project is in com-
pliance with the building code of Sodankylä local authority. 

Impacts on archaeological sites and sites of cultural and historical importance 

See ‘Construction phase’ above. 

ALT0+ will not have an impact on known archaeological sites or sites of cultural and histori-
cal importance in the area. There is a pitfall trap (Class 2) located on the slopes of Iso Han-
hilehto Hill which is within the current mining site, but the construction works or the opera-
tion of the mine will not affect this. The ancient place of worship, or seita, that is believed to 
have existed on top of Kevitsanvaara Hill, although even the latest inventories have failed to 
verify this, is located outside the mining site. The potential location of the seita will therefore 
not be directly affected (by felling, for example). As there is no longer any physical indica-
tion of the seita, preserving the natural state of the site’s most likely location and therefore its 
“spirit” is believed to be sufficient from a cultural and historical perspective. 

10.11.3.3 ALT1 

Impacts on planning 

According to the Finnish Land Use and Building Act, a building permit cannot be granted for 
extending the mineral processing plant purely on the basis of the master plan and instead a 
special development order is required. The construction works associated with ALT1 would 
be limited to the area reserved for mining in the local master plan and to structures associated 
with mining as specified in the relevant planning regulations. Sodankylä Local Council has 
not commented on the need to produce a detailed plan for the mining site in its statement 
concerning the special development order. ALT1 is consistent with both the local master plan 
and the regional land use plan. 
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New (master) plans have been produced for the village of Petkula to allow for residential de-
velopment resulting from the mining project. If more than the planned number of residential 
properties is to be constructed, the local authority will need to reconsider producing a detailed 
plan to ensure compliance with building permit practices. 

Impacts on land use 

See ‘ALT0+’ above. 

Impacts on the built environment 
See ‘ALT0+’ above. 

Impacts on archaeological sites and sites of cultural and historical importance 

See ‘Construction phase’ and ‘ALT0+’ above. 

The annual production rate of the mine makes no difference as regards archaeological sites 
and sites of cultural and historical importance. 

10.11.3.4 ALT2 

Impacts on planning 

According to the Finnish Land Use and Building Act, a building permit cannot be granted for 
extending the mineral processing plant purely on the basis of the master plan and instead a 
special  development  order  is  required.  All  of  the areas that  would be affected if  the project  
went ahead according to ALT2 are located within the area reserved for mining in the local 
master plan with the exception of two of the potential expansions of the WRD (WRD1.1 and 
WRD1.2). WRD1.1 encroaches on a nature conservation area and WRD1.2 on an area re-
served for agriculture and forestry. According to a statement issued by Sodankylä Local 
Council, the proposed expansions are nevertheless consistent with the local master plan due 
to the lack of detail in the current project plans and the legally enforceable local master plan. 
Moreover, as regards the alternative expansions of the WRD, the WRD may end up not occu-
pying all of the space indicated in the plans. The space required for the potential expansions 
has been estimated extremely conservatively for the purposes of the EIA procedure. 

TSF4 would involve destroying two of the archaeological sites indicated in the local master 
plan. The local master plan also identifies a snowmobile route that traverses all of the alterna-
tive future locations of the tailings storage facility, and snowmobiles would therefore have to 
be rerouted to make way for the tailings storage facility and the open pit. Approximately half 
of the location of TSF5 is situated within a nature conservation area (Koitelaiskaira Natura 
2000 site), which, according to planning regulations, must not be used for forestry purposes 
or for other activities that may jeopardise the conservation status of the area, unless permits 
for the same have been obtained under other laws. TSF5 is therefore not consistent with the 
master plan and would require the master plan to be revised. TSF5 is also not in compliance 
with the regional land use plan or Finland’s national land use guidelines. Due to the vicinity 
of the Natura 2000 site, TSF5 would require not just changes to the master plan but also pro-
cedures governed by regulations relating to the Natura 2000 programme in order for the tail-
ings storage facility to be built in this location. 

Two holiday homes located along the access road and two holiday homes located on the 
shores of Lake Saiveljärvi would have to be demolished if either TSF1 or TSF4 were chosen 
as the future location of the tailings storage facility, but these buildings are of secondary im-
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portance according to the local master plan. The local master plan also identifies a 220-kV 
power line that would be affected if TSF2, TSF3, or TSF4 were chosen as the future location 
of the tailings storage facility. Access would need to be provided for servicing the power line 
if one of these locations was chosen. In practice, the power line would probably have to be re-
routed. 

Sodankylä Local Council has not commented on the need to produce a detailed plan for the 
mining site in its statement concerning the special development order (Annex 9). 

New (master) plans have been produced for the village of Petkula to allow for residential de-
velopment resulting from the mining project. If more than the planned number of residential 
properties is to be constructed, the local authority will need to reconsider producing a detailed 
plan to ensure compliance with building permit practices. 

Impacts on land use 

See ‘ALT0+’ above. 

The viability of the areas located in the immediate vicinity of the mining site as a location for 
holiday homes would suffer both due to the larger tailings storage facility and due to the 
higher production volume. Depending on the chosen location of the tailings storage facility, 
either the holiday homes found along the access road or those situated on the shores of Lake 
Saiveljärvi would have to be demolished and the power line may have to be rerouted. Snow-
mobiles would also have to be rerouted, as the current snowmobile route traverses all of the 
potential future locations of the tailings storage facility. 

WRD1.2 would compromise the usability of the reindeer round-up corral located approxi-
mately 400 metres to the north of the proposed site. The project’s impacts on reindeer hus-
bandry will be discussed in more detail below. Natural environments would be replaced by 
industrial environments regardless of the chosen locations of the waste disposal sites. 

Impacts on the built environment 

See ‘ALT0+’ above. 

Depending on the chosen location of the tailings storage facility, either the holiday homes 
found along the access road (TSF1) or those situated on the shores of Lake Saiveljärvi (TSF4) 
would have to be demolished. Some old barns are found in the wetland area where TSF1 
would be located, and the remains of an old forestry base may be located in the same area. 

Impacts on archaeological sites and sites of cultural and historical importance 

See ‘Construction phase’ above. 

TSF1 and TSF4 would involve destroying archaeological sites. Archaeological sites can only 
be destroyed subject to consent from the Finnish National Board of Antiquities as per the 
Finnish Antiquities Act. The archaeological inventories specified by the Finnish National 
Board of Antiquities in its statement on the EIA procedure have been completed. 

10.11.3.5 Decommissioning 
Quarrying will be allowed within the mining site even after the Kevitsa mine has been de-
commissioned. At this stage, the master plan may be revised and the area or parts thereof des-
ignated for agriculture and forestry. Forestry will gradually resume in the area as the rehabili-
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tation works near completion. Recreational use of the area may still be restricted even after 
the mining project has been completed. 

The mineral processing plant and other buildings associated with the mine will probably be 
dismantled unless a new industrial occupant is found. Population in the nearby villages will 
decrease, and houses will be left empty or be converted to holiday homes. 

The locations of known archaeological sites need to be factored into the dismantling and re-
habilitation works, and any new finds have to be reported to the Finnish National Board of 
Antiquities. 

10.11.4 Prevention and mitigation of adverse effects 

According to the Finnish Land Use and Building Act, a building permit cannot be granted for 
extending the mineral processing plant purely on the basis of the master plan and instead a 
special development order or a detailed plan is required. As regards land use, landscaping 
works and the rerouting of existing footpaths and trails can be planned and executed with the 
recreational use of the area in mind. The negative effects of traffic resulting from the mining 
project can be curbed by imposing speed limits and by tarmacing the access road near the vil-
lage of Petkula. 

10.11.5 Relationship between the mining project and Finland’s national land use guidelines 
The relationship between the project and Finland’s national land use guidelines is discussed 
in Annex 10. 

 

10.12 Impacts on traffic 

10.12.1 Nature of the impacts and geographical scope of the assessment 

The increasing volume of traffic will decrease the comfort of residents along the transport 
route and may increase the number of traffic accidents. The effects of exhaust gas emissions 
attributable to transport have been discussed in connection with airborne emissions above. 

The mining project’s impacts on traffic were mostly assessed along the stretch of road be-
tween the mining site and the southern edges of the centre of Sodankylä. As regards deliver-
ies of supplies and products, the journey from the mining site to a port in the Bay of Bothnia 
or to a rail terminal located between Kemijärvi and Rovaniemi was studied on a more general 
level. The increase in the volume of traffic attributable to the mining project will be negligi-
ble on the bigger roads, compared to overall traffic volumes. 

10.12.2 Assessment techniques and uncertainty factors 

Data on current traffic volumes and numbers of traffic accidents were pooled from the statis-
tics of Lapland Centre for Economic Development, Transport and the Environment. The in-
crease in traffic volumes attributable to the mining project was calculated on the basis of ex-
isting information on the transport of supplies and products and the estimated number of mine 
workers. Accident statistics were calculated according to the principles of the TARVA statis-
tics software of the Finnish Transport Agency. 
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Traffic safety (TARVA assessment) 

Traffic safety was assessed on the basis of accidents that have led to personal injury over the 
last five years: 

The average number of accidents leading to personal injury on European route E75 between 
the village of Petkula and Sodankylä has in recent years amounted to 0.8 per year. Based on 
the accident rates shown in the TARVA database, the number of accidents leading to personal 
injury over the same distance on these kinds of roads on average generally amounts to 1.55 
per year. A more credible estimate of the number of accidents per year takes into account 
both the number of  accidents  that  have taken place on the road in question and the average 
number of accidents on these kinds of roads in order to compensate for chance variation. Cal-
culated this way, the average number of accidents leading to personal injury over the re-
viewed period amounts to 1.39 per year, which is slightly less than on these kinds of roads on 
average. 

The number of fatal accidents has in recent years amounted to 0.2 per year on average. Tak-
ing into account the average for these kinds of roads, fatal accidents amount to approximately 
0.14 accidents per year. In other words, the number of fatal accidents that have taken place on 
European route E75 between the village of Petkula and Sodankylä is slightly higher than the 
average reported for these kinds of roads on average. However, this does not necessarily 
mean that the stretch of road in question is more dangerous in terms of fatal accidents than 
other similar roads on average. Just one (often random) fatal accident over the reviewed pe-
riod typically swings the average considerably. 

Uncertainties are attributable, among other things, to the fact that although all accidents lead-
ing to personal injury (or death) are reported to the Finnish Transport Agency, some other ac-
cidents, such as accidents involving collisions with reindeer, are not included in the statistics. 
Moreover, the estimated number of accidents is based on averages and other assumptions. 
How accident statistics will actually develop cannot be predicted with certainty. In order to 
simplify matters, the assessment assumes that all transport from the mining site is headed 
south towards Sodankylä. This is likely to be largely accurate as regards heavy goods vehi-
cles, but some of the mine’s labour force will be commuting from the north as well. The fig-
ures associated with traffic safety along the stretch of road between Sodankylä and the village 
of Petkula are therefore conservative estimates. 

10.12.3 Impacts and their relative significance 

The Kevitsa mine is to operate in three shifts. The assessment assumes that bus transport will 
be provided for commuters from Sodankylä (similarly to the Kittilä mine). The mining pro-
ject’s impacts on transport were studied on the basis of three different project alternatives 
(ALT0+, ALT1.1/2.1, and ALT1.2/2.2), where the annual ore extraction rate is either 5 mil-
lion tonnes, 7.5 million tonnes, or 10 million tonnes. The impacts of transport (return jour-
neys) were calculated as follows: 

The volume of traffic would be higher during the production phase associated with the poten-
tial scaling up of production than during the normal operation of the mine (ALT0+ according 
to the existing environmental permit). The overall volume of traffic would nevertheless be 
less or at least no more than that associated with ALT2, and the resulting impacts would 
therefore be similar. During the construction phase, traffic volumes may exceed the afore-
mentioned levels temporarily. However, the construction phase would be relatively short-
lived. 
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ALT0+: Commuter  traffic  will  amount  to  approximately  140  return  journeys  per  day  and  
heavy goods transport (lorries and buses) to approximately 32 return journeys per day, mak-
ing a total of 172 return journeys per day. 

ALT1.1 and ALT2.1: Commuter traffic would amount to approximately 176 return journeys 
per day and heavy goods transport to approximately 44 return journeys per day, making a to-
tal of 220 return journeys per day. 

ALT1.2 and ALT2.2: Commuter traffic would amount to approximately 210 return journeys 
per day and heavy goods transport to approximately 58 return journeys per day, making a to-
tal of 268 return journeys per day. 

The dismantling and landscaping works associated with the rehabilitation phase will also 
generate additional traffic, although the volume is believed to be smaller than during the pro-
duction phase. If no bus transport is organised for commuters, the volume of commuter traffic 
will be considerably higher, which would also affect traffic safety in the area. Once the mine 
is opened, the number of traffic accidents leading to personal injury is believed to develop as 
follows (according to the TARVA software of the Finnish Transport Agency): 

ALT0+: The mining project is believed to increase the accident rate to 1.53 accidents per 
year, which equates to an increase of approximately 10% (0.145 accidents per year). The 
number of fatal accidents is believed to increase by 0.015 per year. 

ALT1.1 and ALT2.1: The mining project is believed to increase the accident rate to 1.57 ac-
cidents per year, which equates to an increase of approximately 13% (0.184 accidents per 
year). The number of fatal accidents is believed to increase by 0.019 per year. 

ALT1.2 and ALT2.2: The mining project is believed to increase the accident rate to 1.61 ac-
cidents per year, which equates to an increase of approximately 16% (0.225 accidents per 
year). The number of fatal accidents is believed to increase by 0.023 per year. 

The increase in the volume of traffic on European route E75 to the south of Sodankylä is es-
timated to remain constant until the Kemijärvi junction (road No 82). The total volume of 
traffic between Sodankylä and the aforementioned junction currently stands at approximately 
2,000 vehicles per day, of which approximately 200 are heavy goods vehicles. After the Ke-
mijärvi junction, the total volume of traffic increases to 3,000 vehicles per day, of which ap-
proximately 300 are heavy goods vehicles. Traffic volumes are considerably higher around 
Rovaniemi but drop again to approximately 3,000 vehicles per day on European route E75 
between Rovaniemi and Kemi. Heavy goods vehicles nevertheless account for a lot more, be-
tween 400 and 500 a day. 

The increase in overall traffic volumes attributable to the Kevitsa mine along European route 
E75 will  be no more than a  few percent  at  most  (less  than 3%),  and the percentage change 
will be considerably smaller around Rovaniemi. However, the number of heavy goods vehi-
cles will increase considerably. The increase would be approximately 15% with ALT0+, ap-
proximately 23% with ALT1.1/ALT2.1, and approximately 30% with ALT1.2/ALT2.2 be-
fore the Kemijärvi junction, and approximately 8% with ALT0+, approximately 11% with 
ALT1.1/ALT2.1, and approximately 15% with ALT1.2/ALT2.2 after the Kemijärvi junction. 
The increase will be smaller to the south of Rovaniemi: The increase in total traffic volumes 
is expected to be less than one percent, and the increase in the number of heavy goods vehi-
cles would only occasionally exceed 10% if either ALT1.2 or ALT2.2 was chosen. In conclu-
sion, the mining project will have a relatively small impact on overall traffic volumes but a 
considerable impact on the numbers of heavy goods vehicles, especially if one of the more in-
tensive project alternatives is chosen. 
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If the concentrates were to be transported to a rail terminal in Kemijärvi, the increase in traf-
fic volumes between Sodankylä and Pelkosenniemi in particular would be considerable. The 
stretch of road in question also traditionally has a high rate of accidents involving collisions 
with reindeer. Depending on the chosen project alternative, the total volume of traffic be-
tween Sodankylä and Pelkosenniemi would increase by between 7.5% and 15%. Traffic vol-
umes between Pelkosenniemi and Kemijärvi would similarly increase by between 3% and 
6%. The increase in the number of heavy goods vehicles would be considerably higher: 100–
200% between Sodankylä and Pelkosenniemi and 30–60% between Pelkosenniemi and Ke-
mijärvi. All in all, the effect on transport volumes would be considerably higher than if con-
centrates were to be transported along European route E75. A breakdown of the project’s im-
pacts on transport is shown below in Table 10-4. 
Table 10-4: Estimated increases in traffic volumes and accidents attributable to the Kevitsa 
mine. 

Annual increase attributable to the mining project  European 
route E75 
Petkula–
Sodankylä 

(TARVA) 

Average 
for other 
similar 
roads in 
Finland 

ALT0+ ALT1.1/ALT2.1 ALT1.2/ALT2.2 

Accidents leading to per-
sonal injury per year 1.39 1.55 0.145 0.184 0.225 

Fatal accidents per year 0.2 0.14 0.015 0.019 0.023 

   Percentage increase in total traffic vol-
umes/number of heavy goods vehicles 

Percentage increase in 
annual traffic volumes   ALT0+ ALT1.1/ALT2.1 ALT1.2/ALT2.2 

Sodankylä–Kemijärvi   1.5/15 2.2/22.5 3.30 

Kemijärvi–Rovaniemi   1/7.5 1.5/11 2/15 

Rovaniemi–Kemi   <1/6 <1/9 <1/12 

Sodankylä–Pelkosenniemi   7.5/100 11/150 15/200 

Pelkosenniemi–Kemijärvi   3/30 4.5/45 6/60 

Conclusions 
Increases in the volume of traffic will naturally also increase the number of accidents to some 
degree. Accident rates on the roads in question are nevertheless believed to remain consistent 
with the national averages, and the mining project is therefore not expected to cause consid-
erable adverse effects on traffic safety on the affected roads. 

10.12.4 Prevention and mitigation of adverse effects 

Increases in the volume of traffic will naturally also increase the number of accidents to some 
degree. Accident rates on the roads in question are nevertheless believed to remain consistent 
with the national averages. From the perspective of traffic safety, it is vital that speed limits 
are set correctly and observed. The provision of bus transport for commuters would decrease 
the overall traffic volumes considerably, which would also have a positive impact on traffic 
safety. 
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10.13 Impacts on noise levels 

10.13.1 Nature of the impacts and geographical scope of the assessment 

Sound travels in waves and needs a compressible medium to be transmitted. In air, sound has 
a speed which depends on the air temperature. Sound waves are transmitted through different 
media at different speeds, depending on the properties of the media. Normal environmental 
noise comprises several simultaneous sounds originating from many different sources where 
the sound frequency and wavelengths are in constant flux. Noise is a subjective concept 
which refers to the negative effects of sound, or unwanted sound, which cause inconvenience 
to humans and which largely depend on the perception and hearing of the affected individu-
als. Noise can be measured on the basis of its physical properties. 

Environmental noise comprises noise caused by human activity, which varies according to 
time and place. Sound (noise) levels are measured on a logarithmic decibel scale (dB), where 
sound pressure (i.e. local pressure deviation from the ambient atmospheric pressure caused by 
a sound wave) is given a reference value of 20 micropascals in air and one micropascal in 
other substances. A pressure change of one pascal in air thus equates to approximately 94 
decibels. The threshold of hearing varies with frequency, which is why the damage, incon-
venience, and nuisance caused by noise also vary. These factors are taken into consideration 
by giving different weightings to different frequency components. 

The most commonly used weighting is the so-called A-weighting, which is based on model-
ling the frequency responses of human hearing and which is generally indicated by inserting 
the letter A after the unit, such as in dB(A). The term Leq is shorthand for ‘equivalent con-
tinuous  noise  level’,  which  is  a  parameter  that  calculates  a  constant  level  of  noise  with  the  
same energy content as the varying acoustic noise signal being measured. Since sound is 
measured on a logarithmic scale, momentarily elevated noise levels have a relatively high 
impact on the equivalent continuous noise level. Momentary variations in industrial noise 
levels are often relatively close to the equivalent continuous noise level, unless impulsive 
noise sources are involved. 

Mining projects generate noise from various different sources from where the noise is distrib-
uted to other areas. In addition to the original noise level, distribution depends on buildings 
and other sound barriers, topography, water systems, and other reflecting surfaces. Ore ex-
traction, crushing, grinding, mineral processing, pumps, heavy machinery, and other transport 
all generate noise pollution. 

Industrial noise mostly comprises noise generated by static sources such as industrial installa-
tions, but other sources within the area, such as forklifts and loaders, are often also included. 
Industrial noise often includes so-called narrow-band noise components, whereby sound is 
limited to a specified frequency range. Narrow-band noise sources typically include fans and 
pumps, which revolve at a constant pace and emit matter directly to the ambient outside air. 
Industrial installations also often generate impulsive noise, which refers to noise that consists 
of almost instantaneous sharp sounds such as explosions. 

Road noise levels depend on the speed and volume of traffic, the percentage of heavy goods 
vehicles, and road conditions. Road noise comprises wide-band noise which is typically per-
ceived as a constant humming with occasionally discernible sounds of individual vehicles. 
Doubling of traffic volumes increases noise levels by three decibels. Increasing traffic speed 
from 50 kilometres per hour to 80 kilometres per hour increases noise levels by between four 
and five decibels. 
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The mining project’s impacts on noise levels were studied on the basis of the following 
guideline values specified in the Finnish Environmental Protection Act and the Finnish Envi-
ronmental Protection Decree: 

The most important objectives and means of noise abatement in Finland are laid down in the 
Finnish Environmental Protection Act and the Finnish Environmental Protection Decree, 
which entered into force on 1 March 2000. A-weighted equivalent continuous noise levels 
(LAeq) measured outdoors in residential areas, in recreational areas in and near residential ar-
eas, or in areas serving care facilities or teaching facilities must not exceed 55 decibels in the 
daytime (between 7 am and 10 pm) or 50 decibels in the night time (between 10 pm and 
7 am). A-weighted equivalent continuous noise levels measured outdoors in areas associated 
with holiday homes, recreation, or nature conservation must not exceed 45 dB(A) in the day-
time or 40 dB(A) in the night time. A night-time noise level of 45 dB is nevertheless allowed 
in areas under development. Moreover, night-time guideline values are not applicable to areas 
serving teaching facilities. 

The guideline values referred to in Section 2 can also be applied to places where holiday 
homes are found within residential areas. In addition, night-time guideline values are not ap-
plicable to nature conservation areas that are not generally in use at night time. A breakdown 
of the aforementioned guideline values is shown below in Table 10-5. 

In the case of narrow-band or impulsive noise, an additional 5 dB is added to the measured or 
calculated noise level before comparing it against the guideline values. 
Table 10-5: General guideline values for noise levels according to Finnish Government Decision 
No 993/1992. 

Natura 2000 site/nature conservation area/cultural landscape Maximum A-weighted average noise level 
(LAeq) 

 Daytime, 7am–10pm Night time, 10pm–7am 

OUTDOORS   

Residential areas, recreational areas in and near residential 
areas, and areas serving care facilities or teaching facilities 55 dB 45–50 db 1) 2) 

Holiday home areas, campsites, recreational areas outside 
residential areas, and nature conservation areas 45 dB 40 dB 3) 

INDOORS   

Residential properties, care facilities, and holiday accommo-
dation 35 dB 30 dB 

Teaching facilities and conference facilities 35 dB - 

Commercial properties and office buildings 45 dB  
1) The night-time guideline value for areas under development is 45 dB. 
2) Night-time guideline values are not applicable to areas serving teaching facilities. 
3) Night-time guideline values are not applicable to nature conservation areas that are not generally in use at 
night time. 

10.13.2 Assessment techniques and uncertainty factors 
The distribution of noise around the mining site and the nearby roads was studied using com-
puterised CadnaA 4.0 noise modelling software, which converts the sound waves emitted by 
various sources into sound pressure measured at different immission points on a digital map. 
The model factors in sound attenuation by geometrical spreading, topographic variations, 
buildings and other reflecting surfaces, as well as the effect of the ground and the atmosphere. 
Noise sources are classified as point sources, line sources, or area sources. 
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The modelling software produces average noise level curves at 5-dB intervals using the cho-
sen parameters. The calculations were based on a pan-Nordic model for industrial and road 
noise distribution. Conservative parameters were used, i.e. the environmental factors were as-
sumed to be favourable to noise distribution (e.g. light tailwind from each source to the im-
mission points). The calculated noise levels were then compared against the aforementioned 
norms. 

The longer the distance from the source, the more influential is the effect of annual weather 
fluctuations, especially wind direction, on the actual noise level in an area. The accuracy of 
the calculations therefore decreases with distance from the sources of noise. More accurate 
noise models can be produced in the future by taking regular measurements according 
to the control plan and by calibrating the model as necessary. 

Separate noise level models were produced for different types of environmental noise (road 
noise and industrial noise) and for daytime and night-time noise (between 7 am and 10 pm 
and between 10 pm and 7 am) as per guidelines issued by the Finnish Ministry of the Envi-
ronment. 

10.13.3 Impacts and their relative significance 

10.13.3.1 Road transport 
The impacts of the road noise resulting from the mining project were studied on the basis of a 
pan-Nordic model in the village of Kersilö. Two separate models were produced (one illus-
trating ALT0+ and one illustrating ALT2), taking into account the current volume of traffic 
on European route E75 and the estimated volumes of heavy goods transport and commuter 
traffic resulting from the mining project. Transport attributable to the mine was assumed to be 
spread evenly across a 24-hour period. Vehicles were assumed to travel at a speed of 80 
kilometres an hour past the village of Kersilö and at a speed of 100 kilometres an hour to the 
south and north of the village. The two different alternatives studied were chosen so as to il-
lustrate the noise pollution generated if the project goes ahead according to the existing per-
mit and if the most intensive project alternative is chosen. The village of Kersilö was chosen 
as the location, as a relatively high percentage of housing in Kersilö is located in the immedi-
ate vicinity of the road. The impacts of noise will also be similar elsewhere along European 
route E75. The mining project’s impact will naturally be lower in towns such as Sodankylä, 
where traffic moves at a slower pace. 

Based on the modelling exercise, a zone where the average daytime (between 7 am and 
10 pm) noise level amounts to 50 dB(A) will extend to a distance of approximately 65 metres 
from the centre line of the road on both sides along the stretch where the speed limit is 80 
kilometres an hour and a zone where the average noise level amounts to 55 dB(A) to a dis-
tance of approximately 38 metres from the centre line of the road on both sides if the project 
goes ahead according to ALT0+. If ALT2 was chosen, the zone where the average daytime 
noise level amounts to 50 dB(A) would extend to a distance of approximately 69 metres, i.e. 
approximately 4 metres further than in the case of ALT0+. The increase in night-time noise 
levels would be higher due to the temporal distribution of traffic on European route E75. A 
breakdown of noise zones measured from the centre line of European route E75 along the 
stretch where the speed limit is 80 kilometres an hour in the daytime and in the night time is 
shown in Table 10-6. The results of the modelling exercise are illustrated in Image 10-30. 
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Table 10-1: Impact of road transport on noise 
zones measured from the centre line of the road. 

  50 dB(A) 55 dB(A) 
ALT0+ 7 am–10 pm 65 m 38 m 
ALT0+ 10 pm–7 am 27 m 12 m 
ALT2 7 am–10 pm 69 m 40 m 
ALT2 10 pm–7 am 35 m 16 m 
Difference 7 am–10 pm + 4 m + 2 m 
Difference 10 pm–7 am + 8 m + 4 m 

 

Noise levels within the mining site 

Noise levels within the mining site were studied on the basis of a pan-Nordic model for in-
dustrial noise. The base map included the latest design of the mineral processing plant, the 
WRD at its maximum dump height (+295 according to ALT0+), and the open pit at its larg-
est. A noise barrier was positioned in front of the open pit to lower noise emissions towards 
the Koitelaiskaira Natura 2000 site. Two different project alternatives were studied: ALT0+ 
and ALT2. The model produced for ALT0+ also included two alternative heights for the 
point source associated with the open pit (10 metres and 20 metres below ground). Only the 
deeper point source (20 metres below ground) was used in the model produced for ALT2, as 
the open pit will already be deeper by the time production is potentially scaled up in the fu-
ture. 

Based on the modelling exercise, the zone where the A-weighted equivalent continuous noise 
level (LAeq) amounts to 45 dB may at times extend as far as the Natura 2000 site, especially 
when noise levels were measured at a depth of 10 metres below ground. In terms of the dif-
ferent sources of noise within the open pit, the drilling rigs will be the loudest. In practice, 
even a small noise barrier will effectively curb noise emissions if placed close enough to the 
source,  and  the  model  is  therefore  believed  to  be  a  good  representation  of  the  actual  worst  
case scenario in terms of the average noise level. The primary crusher will be built under-
ground, with feeder chutes at the southern and northern ends. The aforementioned sources of 
noise (drilling rigs and crushing plant) were incorporated into the model taking into account 
the direction of the resulting noise emissions and potential impulsive noise. 
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Image 10-13: Increase in daytime and night-time road noise attributable to the Kevitsa mine in the village of 
Kersilö. ALT0+ daytime in upper left, nightime upper right. ALT2 daytime lower left, nightime lower right. 
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The highest momentary sound pressure levels will be attributable to the use of explosives, 
which can produce a nonlinear distribution of sound due to the supersonic nature of the shock 
waves. The noise emitted by the use of explosives will also be impulsive. For example, the 
Finnish Defence Forces add 9 dB to the measured level of noise resulting from artillery test-
ing to compensate for the impulsive nature of the sound. However, it is difficult to model the 
exact circumstances accurately, as there are a number of variables to take into consideration 
(the exact geography of the open pit at the time, volume of explosives, etc.). Based on previ-
ous experience, although the momentary maximum daytime noise level (LAFmax, 0.125 s) 
can amount to as much as 75–80 dB(A) on the borders of the Koitelaiskaira Natura 2000 site, 
the equivalent continuous sound level is believed to be limited to approximately 35–40 dB(A) 
across the entire daytime period. Even a small increase in the depth of the open pit will re-
duce noise levels considerably. The noise pollution resulting from the extraction process will 
therefore be at its highest during the early stages of the project and diminish rapidly as the 
open pit gets deeper. A breakdown of the assumptions used in the calculations and the noise 
levels attributable to different sources is shown below in Table 10-7. The use of explosives 
will also cause vibration and shock waves, which may disturb birds, for example. Explosions 
also produce a lot of low-frequency noise, or infrasound, the impacts of which are difficult to 
estimate. 

 
Table 10-2: Heavy machinery included in the calculations according to the different project alternatives and 
the noise levels attributable to different sources. 

Drilling rig Excavator Wheel loader Explosions/day Total noise level  
ALT0+ ALT2 ALT0+ ALT2 ALT0+ ALT2 ALT0+ ALT2 ALT0+ ALT2 

Open pit 4 8 1 2 2 3 1 1 130 dB(A) 131 dB(A) 
Mineral processing 

plant 
        110 dB(A) 111 dB(A) 

Conveyors         103 dB(A) 103 dB(A) 
Crushing plant         121 dB(A) 121 dB(A) 

WRD         122 dB(A) 122 dB(A) 
Tailings storage facility         115 dB(A) 115 dB(A) 

 WRD Mineral processing plant   ALT0+ ALT2 
Dumpers 5 9 1 2 WRD 96 dB(A)/m 98 dB(A)/m 

     Mineral processing plant 87 dB(A)/m 90 dB(A)/m 

10.13.3.2 Construction phase 

The noise levels generated by the construction works associated with the potential scaling up 
of the mine would be considerably lower than those associated with the ongoing construction 
works. A noise model has been produced for the construction works associated with ALT0+, 
along with a noise barrier plan which is hoped to reduce noise emissions towards Lake Sato-
järvi. The aforementioned plan has not been discussed in detail in this report, as the construc-
tion works associated with ALT0+ are not as such covered by this EIA procedure. However, 
the noise model suggests that noise levels may at times exceed 45 dB within the Koitelais-
kaira Natura 2000 site and around Lake Satojärvi to the east of the mining site. The noise bar-
rier will reduce the noise levels somewhat but will not eliminate noise pollution altogether. 
According to the model, the margin of error is approximately 4 dB in each direction, and the 
actual circumstances will therefore have to be verified by further sound pressure measure-
ments. 

10.13.3.3 ALT0+ 

The most significant noise levels will be limited to the mining site. Noise emissions may nev-
ertheless cause disturbance in the direction of Lake Satojärvi to the east of the mining site 
during the early stages of the project, as the lake is situated unfavourably relative to the noise 
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pollution generated by the mining site. Noise from the WRD is not expected to spread sig-
nificantly to the surrounding areas regardless of its height relative to the area’s natural topog-
raphy. The highest noise levels will remain in higher altitudes, and only lower noise levels 
will be distributed across the lowlands. The fact that the primary crusher will be built under-
ground and the feeder chutes located at the northern and southern ends of the crushing plant 
will efficiently reduce noise pollution, as noise emissions will thus be directed towards the 
tailings storage facility and the WRD. Both of the aforementioned structures act as noise bar-
riers and prevent noise from spreading to the areas behind them (Lake Saiveljärvi and the 
Vaiskonselkä area). The parameters used in the calculations were chosen so as to reflect the 
worst case scenario. 

 
Image 10-31: Noise pollution resulting from the Kevitsa mine according to ALT0+. Noise levels 
were measured at a depth of 10 metres below ground. The image only shows areas where noise 
levels will be in excess of 45 dB. There are vast areas to the north of the WRD, for example, 
where noise levels will be in excess of 40 dB. The borders of the Koitelaiskaira Natura 2000 site 
are shown in blue. 

 
Image 10-14: Noise pollution resulting from the Kevitsa mine according to ALT0+. Noise levels 
were measured at a depth of 20 metres below ground, which considerably reduces noise levels. 
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10.13.3.4 ALT2 

The average noise level would increase with ALT2 due to the higher production volume and 
the higher machinery capacity. Noise pollution would still be mostly limited to the mining 
site, and the noise resulting from extraction and loading would decrease over the years as the 
open pit would get deeper. Noise from the WRD would carry further north than the model 
suggests, as the WRD would probably be larger than that used in the calculations. The noise 
levels would nevertheless drop quickly, and the most significant noise pollution would still be 
limited to the mining site or its immediate surroundings. Noise levels would probably not be 
disturbingly high in the direction of Lake Satojärvi. 

 
Image 10-33: Noise pollution resulting from the Kevitsa mine according to ALT2. Noise levels 
were measured at a depth of 20 metres below ground, which considerably reduces noise levels 
despite the otherwise higher volume of noise pollution. 

Alternative locations of the tailings storage facility and the WRD 

The future location of the tailings storage facility would make little difference to the noise 
pollution generated by the mining project. There would be some traffic around the dams and 
along the access road, but its impact would be negligible compared to the other noise gener-
ated by the mine (open pit and mineral processing plant). 

As regards the WRD, all of the calculations were based on the plans associated with ALT0+. 
Activity around the WRD will not be a notable source of noise as such, and the WRD can in 
fact be considered to constitute a noise barrier that prevents industrial noise from spreading 
towards the north. 

10.13.3.5 Decommissioning 
The dismantling of structures as well as landscaping works and other earthworks will gener-
ate noise during the decommissioning and rehabilitation phase. However, the impacts will be 
lower than those associated with the construction phase, as less extraction/crushing of rocks 
will be required. Moreover, this phase will be relatively short-lived. 
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10.13.4 Prevention and mitigation of adverse effects 

Noise abatement has been factored into the plans associated with constructing the mine as per 
the existing permit (ALT0+) wherever possible, as regards the primary crusher, for example. 
The waste disposal sites will also double as noise barriers. An additional noise barrier will be 
constructed to prevent noise from spreading to the direction of Lake Satojärvi, albeit that the 
effectiveness of the noise barrier is likely to be hampered by the area’s topography and other 
such factors. Noise levels will decrease over time as the open pit, which will be a consider-
able source of noise in the direction of Lake Satojärvi, gets deeper. 

 

10.14 Impacts on vibration levels 

10.14.1 Nature of the impacts and geographical scope of the assessment 

The extraction of ore and waste rock generate vibration, which is nevertheless attenuated ex-
tremely quickly in hard soil (e.g. granite, solid till). In soft soil types, such as soft till, sand, 
and clay, vibration spreads further. Vibration spreading through soft soil types is also more 
difficult to control that vibration in hard soil types. 

Vibration can cause damage to buildings. Risks to buildings are generally assessed on the ba-
sis of the speed of displacement. Vibration measurements are taken to assess the level of risk 
by attaching sensors to load-bearing structures as close to the lowest foundations as possible. 
In addition to soil type, the most significant factors include distance and the volume of explo-
sives used as well as the relationship between the two. Distance is categorically the most im-
portant attenuating factor. Finland currently has no statutory guideline levels for monitoring 
the vibration caused by excavation works. 

The properties of buildings also affect the level of vibration in structures. If the nominal fre-
quency of a specific structure is the same as the frequency of the vibration transmitted 
through the foundations, the result may be what is known as resonance. This may cause the 
vibration in the building to be amplified two-fold or even four-fold compared to the vibration 
level measured in the foundations. 

In some circumstances, pressure waves and sound phenomena may cause sensations that are 
interpreted as being attributable to vibration. Differentiating between the sensation caused by 
a pressure wave and that caused by vibration can be extremely difficult. In the case of explo-
sions, the resulting vibration and pressure wave reach the surrounding buildings at different 
times. This is due to the fact that the two types of waves travel at different speeds. Seismic 
waves travel at a speed of 1,000–5,000 metres per second through the earth, while pressure 
waves travel through the air at the speed of sound, i.e. approximately 320 metres per second. 

Vibration resulting from the mining project was only studied on a general level in the course 
of the EIA procedure, as there are no residential properties and very few other buildings in 
the vicinity of the mining site. Instead of buildings and people, the most notable receptor is 
likely to be the area’s bird life, especially around Lake Saiveljärvi. The sensitivity of birds to 
vibration is difficult to assess but, in the absence of scientific data, vibration was assumed to 
have some effect on the area’s bird life. The surveyed area covered a radius of a few kilome-
tres from the open pit. 

10.14.2 Assessment techniques and uncertainty factors 

Vibration resulting from the mining project was assessed on the basis of measurements taken 
at other mining sites, taking into account the soil types found in the Kevitsa area and the dis-
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tances between the open pit and the nearby buildings and affected areas. A Swedish standard 
for calculating vibration and shock levels (SS 460 48 66) was also used as a reference. The 
Swedish standard factors in the soil type, the structural design of buildings and the building 
material, distance, and duration. 

The most notable uncertainty relates to the lack of actual measurements. The contribution of 
vibration to the environmental impacts of the Kevitsa mine will nevertheless be relatively mi-
nor, which also reduces the importance of uncertainty. 

10.14.3 Impacts and their relative significance 

10.14.3.1 Construction phase 

The vibration resulting from the construction works associated with the potential scaling up 
of the mine would be minor compared to the ongoing construction works and the production 
phase, and it is not believed to cause significant environmental impacts. 

10.14.3.2 ALT0+ 
The project will inevitably cause vibration in the immediate vicinity of the open pit. Calcula-
tions produced on the basis of the Swedish standard indicate that vibration will amount to ap-
proximately 10 millimetres per second in the nearest building (Eränarttu hunting lodge). 
Based on vibration measurements taken at the Kittilä mine, the actual vibration levels (high-
est vertical displacement speed) are likely to be less than 2 millimetres per second, i.e. com-
fortably below the indicated level. The next nearest buildings are more than two kilometres 
away, where vibration is not expected to reach harmful levels. The vibration and shocks re-
sulting from the explosions will not be noticeable in the village of Petkula. 

Vibration and especially the shock waves associated with the explosions may cause minor 
disturbance to birds nesting in the nearby areas (mostly around Lake Satojärvi). The afore-
mentioned disturbance will nevertheless be relatively short-lived and only associated with the 
use of explosives. The noise emissions resulting from the mining project (which will be con-
tinuous by nature) are therefore considered to be much more significant to the area’s bird life 
than the effects of vibration. 

10.14.3.3 ALT1 

The levels of vibration generated would depend on the annual extraction rate. Vibration lev-
els would naturally be higher at an ore extraction rate of 10 million tonnes per annum than at 
lower extraction rates. Vibration would nevertheless not reach harmful levels as regards the 
nearest buildings due to the distances involved (see ALT0+ above). The effects on the area’s 
bird life would be similar to those associated with ALT0+. 

10.14.3.4 ALT2 
The effects would be similar to those associated with ALT1, depending on the annual extrac-
tion rate. The future locations of the tailings storage facility and the WRD would not make a 
difference to vibration levels. 
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10.14.3.5 Decommissioning 

Works relating to decommissioning will not generate notable vibration. No more vibration 
will be generated once the mine has been decommissioned. 

10.14.4 Prevention and mitigation of adverse effects 

The adverse effects of vibration can be reduced by choosing the right volume of explosives. 
The current condition of the nearest buildings can be surveyed before extraction begins and 
vibration measurements taken if deemed necessary. Considering the nature of the buildings 
and their distance from the open pit as well as the soil types found in the area, no notable ad-
verse effects are expected. 

 

10.15 Impacts on humans and society (social impacts) 

10.15.1 Nature of the impacts and geographical scope of the assessment 

Social impacts are impacts that cause changes in the living conditions, comfort, and well-
being of individuals, communities, and society and in the distribution of welfare (Finnish Na-
tional Institute for Health and Welfare, 2010). Social impact assessments (SIA) are interac-
tive processes that aim to identify and predict these changes in the living conditions and com-
fort of humans in order to factor the same into decision-making. The objective of social im-
pact assessments is to produce information on the impacts of projects on one hand and to 
promote communication and dialogue between the interested parties on the other. At its best, 
the social impact assessment procedure results in a commonly agreed operating model that 
can be used to choose between different alternatives as projects progress. 

Social impacts are always relative to the general social status of the affected community and 
area. The impacts can constitute direct social changes (Image 10-34, chain A), such as the 
project’s impacts on local economy or employment, for example, or the loss of land available 
for reindeer husbandry as a result of mining activity. Projects can also have indirect impacts, 
such as effects on the recreational use of an area due to changes in the environment. 

 
Image 10-15: Links between biophysical and social impacts (Vanclay, 2002). 
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Social impacts can also be attributable to biophysical changes in an area’s natural conditions 
and environment (Image 10-34, chain B), the knock-on effects of which cause changes in the 
local living or operating conditions. 

Individuals typically perceive social impacts differently depending on which aspects of the 
area they personally value the most. Impacts on an area’s intangible elements (such as scen-
ery, peacefulness, image, etc.) are similarly perceived differently depending on the individ-
ual. 
Table 10-8: Socioeconomic sectors affected by the Kevitsa mining project, the associated crite-
ria, and potential changes. 

Affected socioeco-
nomic sectors 

Criteria Potential changes caused by the project 

Local economy 
Employment 

Number of enterprises 
Changes in employment rates and the number of enterprises 

Service sector 
Local amenities 

Commercial services 

Changes in the supply and availability of local amenities  
Changes in the supply and availability of private-sector commercial ser-
vices 

Reindeer husbandry 
Number of reindeer 

Profitability 

Image 

Changes in the number of reindeer 

Effects of changes in pastures and calving areas and the rotational graz-
ing system on profitability across the reindeer herding district 

Changes in the image of reindeer products relative to market demand 

Living environment 

Population 

Standard of living 

Self-sufficiency 

Changes in the number or structure of population 

Changes in the social characteristics of the nearby areas and the local 
authority 

Changes in the recreational use of the nearby areas, such as hunting, 
fishing, trekking, berry picking, and mushroom picking 

With mining projects, the prevalence of different kinds of social impacts typically depends on 
the distance between the mine and the affected areas. Perceived adverse effects are generally 
limited to the immediate vicinity of the mine and the associated installations. 

In the case of the Kevitsa mine, changes in the nearby areas will affect reindeer husbandry, 
the comfort of local residents, the natural characteristics of the area, the recreational use of 
the area (for berry picking and mushroom picking, for example), as well as hunting (namely 
elk), fishing, and trekking. The project’s negative impacts will be attributable to increased 
traffic, wastewater, noise, dust emissions, flue gas emissions, and vibration, for example. 

The project’s positive impacts, and especially its effect on economy, become more pro-
nounced with distance from the mining site and across the affected local authority, sub-
region, and region. Due to various knock-on effects, indirect impacts, and public finance (tax 
revenue), the project’s impacts on economy and employment will benefit almost all of the 
residents of the local authority. 
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Image 10-35: Regional distribution of social impacts. 

The social impact assessment associated with the potential scaling up of the Kevitsa mine 
naturally focused on the implications of making more efficient use of the deposit. This is why 
the assessment was limited to the nearby villages and Sodankylä local authority. The nearest 
village, Petkula, is located approximately 7 kilometres to the west of the mining site, while 
the centre of Sodankylä is approximately 35 kilometres away. There are no isolated residen-
tial properties in the vicinity of the mining site. The nearest holiday homes are located ap-
proximately 4.5 kilometres to the south of the mining site on the shores of Lake Saiveljärvi, 
and the closest permanent dwellings are found in the village of Petkula. The area around the 
mining site is currently used for reindeer husbandry and forestry, and to some extent for hunt-
ing and other recreational activities. The assessment was based on the assumption that these 
activities would be the most adversely affected. 

A significant percentage of the effects on human comfort and living conditions will be knock-
on effects of the environmental impacts that have been discussed above. The project’s eco-
nomic impacts on reindeer husbandry will be discussed below in Section 10.16. 

10.15.2 Assessment techniques and uncertainty factors 

The social impacts included in the assessment and the associated criteria were chosen on the 
basis of an information-gathering exercise. Information was gathered in the course of work-
shops organised for the five focus groups through group discussions and interviews with in-
dividuals. Feedback received in connection with the meetings with local residents and the 
opinions and statements submitted by various interested parties in the course of the EIA pro-
cedure were also included in the data. New information discovered by the monitoring group 
and in connection with the meetings with local residents as well as through media coverage 
and the resulting public debate was also used. The data thus represent the total scope of the 
impacts attributable to the project and the different alternatives as well as the criteria on the 
basis of which changes can be assessed. Local and regional economic statistics and reports 
were also studied. 

Region: Lapland  
Stronger and more diverse population and eco-
nomic structure 

Sub-region: Northern Lapland  
Coupled with knock-on effects, considerably stronger 
and more diverse population and economic structure 

Local authority: Sodankylä 
Increased population, stronger and more 
diverse economic structure, better ser-
vices 
 

Neighbourhood: Kevitsa 
Adverse effects on rein-
deer husbandry, comfort 
of local residents, traffic, 
and recreational use of 
the area  
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In addition to normal statistical analyses (frequency distribution and cross-tabulation), the 
data were studied on the basis of a so-called multi-criteria analysis, which was used to pro-
duce a model of the project’s social impacts and to formulate the criteria according to which 
the different project alternatives could be compared against each other. The objective of a 
multi-criteria analysis is to systematically categorise objectives, values, and information in 
order to get a clearer view of people’s perceptions and to facilitate decision-making. The 
method allows plans to be assessed systematically relative to the associated perceptions and 
data. The method is especially well suited to finding solutions that take into account the 
views and objectives of multiple different parties. (Marttunen et al., 2008) 

Social impacts were assessed taking into account subjectivity, as different people can per-
ceive the vicinity of the mine very differently. This is why the assessment covered a lot of 
data relating to the experiences and views of individuals who commented on the project by 
filling in questionnaires, during interviews, and in connection with the meetings organised 
with local residents. 

The views of the interested parties and especially local residents still largely reflected the fact 
that the mine is not yet operational and that no first-hand experiences have therefore been ac-
cumulated. This is why the comments of the consulted individuals mostly related to the open-
ing of the mine, such as its impacts on living conditions and the recreational use of the areas 
located near the mining site on one hand and possibilities of preventing and offsetting the 
mine’s potential adverse effects on the other. The consulted individuals were unable to dis-
tinguish between the impacts of the mining project per se and the impacts of the potential 
scaling up of the mine. In terms of the impacts of the potential scaling up, its implications on 
the length of the mining project aroused the most interest among the consulted individuals. 

People’s perceptions on the impacts of the project are likely to change once the mine opens, 
and the findings of the SIA procedure therefore represent the status quo before the beginning 
of the project. 

10.15.3 Impacts and their relative significance 
Based on the online questionnaire, discussions with local residents, and six separate inter-
views, the interested parties have a number of positive and negative expectations about the 
mining project and the potential scaling up of the mine: 

In general, the consulted individuals had a lot of faith in the positive impacts of the Kevitsa 
mining project in Lapland, and almost all of the respondents believed that the mine’s positive 
impacts will outweigh its adverse effects. The potential increase in labour force and popula-
tion is believed to have an impact on the local way of life across the entire local authority and 
to improve the supply and availability of local amenities and commercial services. 

On the other hand, the respondents feared that foreign enterprises could create uncertainty 
across  Lapland,  extract  all  of  the region’s  mineral  resources in  an instant,  and leave behind 
even bigger problems. The mining industry is expected to generate long-term jobs, and the 
negative impacts of this development are believed to be mostly local and the positive impacts 
at least regional. “The mining industry will be a foundation on which Lapland’s industry can 
be built in the future.” 

The respondents identified new jobs, which are believed to attract new residents to the area, 
as the most important benefit of the Kevitsa mining project. The knock-on effect of this is be-
lieved to be an increase in the provision of services to existing residents. The mine is also be-
lieved to play a role in stopping the region’s population decline and to generate welfare in 
Central Lapland. 
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The respondents identified environmental impacts, such as decreasing traffic safety and the 
loss of scenery and natural habitats in vast areas, as the mining project’s most significant ad-
verse effects. The potential scaling up of production is feared to shorten the length of the pro-
ject. The respondents felt that a mining project of approximately 25 years would have a rea-
sonable impact on employment relative to the length of an individual’s career. If the project 
was shorter-lived, its benefits would also be more short-term. The consulted individuals also 
emphasised the importance of discussing the project’s adverse effects on reindeer husbandry 
with local herders. Another potential issue highlighted by the respondents was the possibility 
that the jobs created by the project would not be given to local residents but to itinerants, 
which could result in social problems. The consulted individuals called for open communica-
tion between the project coordinator and local residents in order to reduce problems and to 
build trust. 

10.15.3.1 Views of the focus groups 
The objective of the focus group meetings was to promote interaction between the project co-
ordinator and the various interested parties and to identify and assess the impacts of the po-
tential scaling up of the mine on the nearby areas and across Sodankylä local authority. A 
secondary goal was to find means of alleviating and offsetting the project’s potential adverse 
effects. Five focus groups were set up: 1) nearby villages (Kersilö, Petkula, and Moskuvaara), 
2) reindeer husbandry, 3) local economy, infrastructure, and transport, 4) hunting, fishing, 
recreation, and nature conservation, and 5) business in Sodankylä local authority. 

The focus groups convened three times, and their most important task was to find answers to 
the following questions: 

1) What do you or the parties whom you represent consider the biggest threats associated 
with the mining project? 

2) What objectives do you or the parties whom you represent have as regards the execution 
of the project? 

The focus groups were also asked to assess the relative significance of the aforementioned 
impacts by rating them on a scale of 1–5. A breakdown of the views of the focus groups is 
shown in Table 10-9. 

New residents are expected to move to the villages of Kersilö, Petkula, and Moskuvaara re-
gardless of the chosen project alternative, and the focus groups emphasised the importance of 
providing the necessary amenities and other services contributing to the well-being of resi-
dents. The project coordinator is expected to play an active role in providing these services. 
The local residents especially wanted to see “a bigger, younger, and more international popu-
lation in the villages as a result of people coming to work at the mine”. 

Traffic safety was identified as one of the most important considerations from the perspective 
of the nearby villages. Heavy goods vehicles travelling from the mining site to European 
route E75, pedestrian crossings on European route E75, and the safety of pedestrians and cy-
clists in Kersilö and Petkula were identified as major concerns in several contexts. The focus 
groups suggested that designated lanes for pedestrians and cyclists could be built to solve the 
problem. The nearby villages are also hoping to benefit from new traffic arrangements result-
ing from the project: “Pot holes in the village of Petkula could be repaired, European route 
E75 could be widened where it passes the village of Kersilö, noise barriers and designated 
lanes for pedestrians and cyclists could be built, and the speed limit could be dropped to 60 
kilometres an hour in the centre of residential areas.” 
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Table 10-9: Weightings given to the different criteria by each focus group. 

Nearby villages Reindeer hus-
bandry 

Hunting, fish-
ing, recrea-

tion, and na-
ture conserva-

tion 

Business in 
Sodankylä 

local author-
ity 

Local economy, in-
frastructure, and 

transport 

Population struc-
ture 5 Self-sufficiency 5 

Natural en-
vironment 
around the 
mine 

5 Living envi-
ronment 5 

Population struc-
ture and living en-
vironment 

5 

Traffic safety 5 Reindeer herd-
ing region 5 Surface wa-

ters 5 Road net-
work 5 Safety of the living 

environment 5 

Characteristics 
and scenery of 
wilderness areas 

5 Number of rein-
deer 5 Animals 5 Healthcare 

services 5 Public transport 5 

Surface waters 
and groundwater 5 Image of reindeer 

products 4 Vegetation 5 Employment 5 Traffic safety 4 

Compensation 
arrangements 5 Landscape and 

scenery 4 Natura 2000 
sites 5 Maintenance 

and repairs 4 Local amenities 4 

Other safety issues 5 Traffic 4 Landscaping 
works 5 Public trans-

port 4 Commercial services 4 

Interaction with 
the project coor-
dinator 

5 

Interaction 
with the pro-
ject coordi-
nator 

5 Cultural ser-
vices 4 Education 4 

Living environment 4 Groundwater 4 Commercial 
services 4 

Self-sufficiency 4 Number of 
enterprises 4 

Local amenities 4 
Employment 4 
Energy 4 

 
 

 
 

 

As regards the project’s impacts on landscape and scenery, the focus groups emphasised the 
importance of retaining the area’s unique wilderness characteristics and natural scenery. The 
local residents especially wanted that “the idea of fells is recorded in the EIA report. The con-
struction of taller rock formations should be allowed in the future.” 

The contamination of surface waters and groundwater and the resulting effects on the living 
environment were great concerns for the local residents. The residents wanted to know what 
the actual effects of the project will be on River Kitinen during the mining project and after-
wards, as well as what the level of contamination will be elsewhere. “In compensation, Lake 
Iso Moskujärvi and Lake Pikku Moskujärvi as well as the nearby rivers could be restored. A 
control plan could be formulated for Lake Satojärvi and Lake Saiveljärvi so that the condition 
of the lakes could be monitored regularly.” 

Interaction with the project coordinator was seen as a vital condition for dealing with all as-
pects of the project in an efficient manner. “The project coordinator could set up a fund for 
compensating affected individuals for any unforeseen inconvenience and adverse effects both 
during the project and afterwards. The project coordinator could also help to sponsor devel-
opment programmes in the nearby villages.” 

The focus groups emphasised the importance of releasing information about any potential re-
strictions on the use of the area that may be necessary due to safety considerations. “Local 
residents with experience of the area could be consulted in these matters.” 
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The project is also expected to hinder the use of the area for fishing, hunting, and reindeer 
husbandry. The reindeer herding region is believed to suffer from diminishing pastures and 
from the mine interfering with a route used for rounding up reindeer. With the loss of pas-
tures, the number of reindeer is expected to drop. Traffic safety was also considered an im-
portant issue in terms of the movements of reindeer. According to the focus groups, the min-
ing site could be fenced and an electric gate built to compensate for this. The project’s im-
pacts on reindeer husbandry will be discussed in more detail below in Section 10.16. 

From the perspective of local economy, infrastructure, and transport, itinerants commuting to 
the area from elsewhere are seen as a threat to the area’s population structure and the living 
environments of Sodankylä local authority. This is believed to result in a shortage of labour 
in other sectors, such as services and tourism. The focus groups emphasised the local author-
ity’s role in ensuring that the creation of new jobs also results in new residents moving to the 
area. Town planning was seen as one means of making Sodankylä an attractive place to live. 
The focus groups also suggested that the local authority could increase the area’s attractive-
ness by improving the provision of services. Returnees were seen as a significant target group 
for the local authority, and the importance of also providing work and education to the fami-
lies of mine workers was emphasised. The focus groups suggested that the local authority 
could produce a ‘welcome pack’ for new people moving to the area. 

Increasing traffic was identified as the biggest threat to the area’s safety, especially from the 
perspective of local residents. Heavy traffic through the centre of Sodankylä is feared to wear 
the roads and to make the area feel unsafe. The focus groups felt that substantial investments 
in the transport infrastructure were vital, especially in terms of pedestrians and cyclists. Des-
ignating a lane for pedestrians and cyclists in Kersilö, as well as other improvements such as 
introducing an overtaking lane and widening the road, was mentioned specifically. The focus 
groups suggested that public transport could be arranged in cooperation with the project co-
ordinator. 

From the perspective of hunting, fishing, recreation, and nature conservation, the distribution 
of the open pit’s dust emissions in the surrounding areas was seen as the biggest threat. 

“Lake Moskujärvi is shallow, which is why information should be provided about the volume 
of water used by the mine and about the volume of wastewater discharges. Information on 
these issues also needs to be provided during dry summer seasons.” 

Dumpers and other transport are also feared to cause noise pollution. With this in mind, the 
focus groups emphasised the importance of efficient landscaping works, capping, and dust 
collection arrangements. The focus groups suggested that dust emissions and traffic could be 
monitored and limits set on the basis of experiences gained elsewhere. The focus groups also 
wanted the height of the WRD to be consistent with the surrounding topography. Continuous 
landscaping throughout the project was considered important. 

The focus groups wanted the project coordinator to keep the local communities informed of 
any restrictions and other factors affecting the use of the area around the mine. “If a ban on 
hunting is imposed, arrangements need to be made for retrieving dogs that have wandered 
into the area.” According to the focus groups, information could be provided via the local 
game management association and the press as well as by erecting signs where applicable. 

The focus groups concluded that “inconvenience caused to the nearby Natura 2000 site must 
be minimised”. 
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The focus groups felt that continuing regular interaction between the project coordinator and 
the local communities both after the EIA procedure and throughout the project was vital for 
building and maintaining trust. 

From the perspective of businesses in Sodankylä local authority, the problems were seen to 
relate to the shortage of housing and the resulting skyrocketing of house prices, which are 
feared to hinder the development of the living environment. “More houses need to be built 
and an adequate provision of local amenities ensured.” Three-way cooperation between the 
project coordinator, the local authority, and the business sector was seen as vital for increas-
ing the attractiveness of the area. 

In terms of the development of the transport infrastructure, the focus groups wanted timely 
information about where the concentrates will be transported (e.g. smelting plant contract). 
The provision of efficient occupational healthcare was also considered important. The focus 
groups suggested that the project coordinator and the local authority could provide the neces-
sary healthcare services together and share medical practitioners, for example. 

The considerable number of itinerants coming to work at the mine was seen as a potential 
source of problems, and all focus groups highlighted the importance of providing work for all 
family members. 

The weightings given by the focus groups to different kinds of impacts suggest that the im-
pacts of the potential scaling up of the Kevitsa mine can be divided into three categories: so-
cial impacts, economic impacts, and ecological impacts (Table 10-10). The most significant 
social impacts include effects on the attractiveness of the living environment, the vitality of 
the area, and traffic safety. The most important economic impacts appear to be the mine’s ef-
fects on employment, the development of the local economy, and the provision of local 
amenities. The most notable ecological impacts include the mine’s implications on the area’s 
water systems and emission levels. 
Table 10-3: Average weightings given to the different criteria. 
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Residential environment 4,6

Traffic safety 4,2

Imago 3,0

Employment 4,0

Municipal economy 3,8 
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Reindeer husbandry 1,4
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10.15.3.2 Construction phase 

The most significant impacts on the comfort of living of local residents during the construc-
tion phase would be attributable to the increased volumes of traffic and the noise resulting 
from the construction works and transport. The other impacts of the construction works 
would be limited to the mining site and would therefore not significantly affect the attractive-
ness and use of the nearby areas. 

The potential scaling up of the mine would employ people for the earthworks and construc-
tion works as well as for other services associated with the building site. Workers would 
probably be provided temporary accommodation similarly to the arrangements associated 
with the ongoing construction works. The effects of the potential scaling up of the mine on 
employment are naturally perceived as relatively positive among the local residents. 

10.15.3.3 Impacts of the different project alternatives on local residents 

From the perspective of social impacts, the differences between the alternatives discussed in 
the course of the EIA procedure are almost completely related to the potential future locations 
of the tailings storage facility and the WRD. The new waste disposal sites would change the 
area’s natural environment on one hand and limit the opportunities of local residents to use 
the area for recreational purposes on the other. The effects of the new tailings storage facility 
and the expanded WRD on the area around Lake Saiveljärvi and its use for fishing and other 
recreational purposes would be considerable. Some residents also perceive the potential loss 
of  Lake  Satojärvi  as  damaging  to  the  area’s  attractiveness.  According  to  the  feedback  re-
ceived from local residents over the course of the EIA procedure, final decisions on these 
matters need to be made in consultation with the local communities and village associations. 
The most important issues to be agreed relate to potential restrictions on the use of public 
land and roads, which may be necessary depending on the chosen locations of the waste dis-
posal sites, and to alternative arrangements to compensate local residents for the loss of ac-
cess. Reindeer husbandry is an important local economy in the area, and the project’s impacts 
on reindeer husbandry will be discussed separately below in Section 10.16. 

Impacts on the area’s at-
tractiveness 

Comments from local residents 

Recreational value of Lake 
Saiveljärvi 

“The lake is very important to local residents in terms of 
fishing and other forms of recreation. Access to the lake 
needs to be preserved.” 

Integrity of the Koitelaiskaira 
Natura 2000 site 

“Local residents find it difficult to justify the use of the 
Natura 2000 site for mining activities when there are 
other options.” 

Access to dirt roads and wood-
land areas: hunting 

“The Kevitsa area is one of the best hunting grounds for 
elk in the winter. Moreover, access to areas where game 
birds occur would be restricted by the private road lead-
ing to the mine.” 

Access to dirt roads and wood-
land areas: wild food foraging 

“The area is excellent for picking blueberries and cloud-
berries. Berry pickers would not be able to use the 
road.” 

Conservational importance of 
Lake Satojärvi 

“The lake has held a conservation status longer than any 
other lake in Finland, and it has played a vital role in the 
preservation of the Finnish swan population.” 
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10.15.3.4 Decommissioning 

The local residents were unable to identify clear objectives as regards the time after the min-
ing project, but a few wishes were expressed, mostly with regard to the landscaping works. 
According to the local residents, the possibility of tourism needs to be factored into the land-
scaping plans. The local residents would ideally like to see one tall WRD which would serve 
as a ‘new fell’. 

10.15.4 Prevention and mitigation of adverse effects 
One of the most important objectives of the EIA procedure is to find ways to prevent and 
mitigate adverse environmental effects. The prevention of adverse effects refers to measures 
taken at various stages of the project to prevent, mitigate, or rectify (substantial) risks and ad-
verse effects resulting from the proposed project. One of the tasks of the focus groups was to 
come up with ideas about how the adverse effects of the mining project could be offset. 

Adverse effects can be compensated both with regard to people and with regard to the envi-
ronment, and the different forms of compensation are divided into five categories: ecological 
compensation, social compensation, economic compensation, scenic compensation, and po-
litical compensation. (Ketola-Sierla-Kähö-Ottman, 2006) 

As the local residents did not yet have experiences of the mine during its operational stage 
and therefore of its potential adverse effects, the suggested forms of compensation related to 
the mining project on the whole. The suggestions presented below in Table 10-11can be con-
sidered starting points and references for interaction between the project coordinator and lo-
cal residents, with the aim being to continuously look for ways to solve problems as and 
when they arise in a manner that satisfies both parties. 

Table 10-4: Suggestions of the focus groups for compensating for the adverse effects attributable to the 
mining project. 

Restoration of Lake Iso Moskujärvi and Lake Pikku Moskujärvi as well as nearby 
rivers 
Benthic analyses of surface waters 

Ecological 
compensation 

Compensation for effects on fishing payable to Petkula Landowners’ Coopera-
tive, monitoring of affected water systems and compensation where necessary 
Permission to build taller rock formations in the future Scenic com-

pensation Repairs, widening, and introduction of overtaking lanes on European route E75 
Full monetary compensation payable to the reindeer herding community 
Local authority investment in the development of the nearby villages 
Introduction of designated lanes for pedestrians and cyclists 
Compensation for decreases in the value of properties 

Economic 
compensation 

Fencing of the mining site, installation of an electric gate 
Nearby villages to be connected to the telecommunications network built for the 
mining site  
Three-way cooperation between the project coordinator, the local authority, and 
the business sector in order to increase the attractiveness of the area 
Project coordinator and local authority to provide healthcare services together 
and to share medical practitioners 

Social com-
pensation 

New forms of cooperation with regard to youth clubs, sports facilities, and swim-
ming pools, for example 
Information to be shared and research findings to be published in real-time and 
in layman terms 

Political com-
pensation 

On-site visits 
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Most of the suggestions as to ways of mitigating and compensating for the adverse effects of 
the mining project came from the focus groups representing the nearby villages and the rein-
deer herding community. Ecological compensation was mostly considered necessary with re-
gard to contamination of surface waters in the vicinity of the mining site and the resulting 
impacts on fish populations. For example, the focus groups highlighted the need to leave 
enough of a margin between the edges of the water systems and the waste disposal sites, and 
the idea of using one of the lakes as a tailings storage facility was condemned across the 
board. Suggestions relating to scenic compensation called for building a completely new 
landscape which could be used for tourism purposes in the future instead of attempting to 
blend the mining site with its existing natural surroundings. 

According to the focus groups, economic compensation should be extended to the local rein-
deer herding community on one hand and to the nearby villages on the other. The reindeer 
herding community called for full monetary compensation for the losses resulting from the 
expansion of the mining site. The nearby villages mostly placed the responsibility for eco-
nomic compensation on the public sector and called for special funding to this effect as a 
matter of urgency. According to the focus groups, the local authority should invest in the de-
velopment of the villages by installing street lights and repairing roads, for example. The 
Finnish State should contribute to the building of designated lanes for pedestrians and cyclists 
and to the widening of European route E75 where it passes the village of Kersilö. 

In terms of social and political compensation, the focus groups called for interaction between 
the project coordinator and the local residents in order to improve service provision in the vil-
lages as regards telecommunications and street lights, for example. 

 

10.16 Impacts on reindeer husbandry 

10.16.1 Nature of the impacts and geographical scope of the assessment 

In addition to the social impact assessment procedure, the impacts of the potential scaling up 
of the Kevitsa mine on reindeer husbandry were also studied separately, as reindeer hus-
bandry is an important local economy in the area. Impacts on reindeer husbandry were as-
sessed not just as regards the immediate vicinity of the mining site but also across the entire 
reindeer herding district, as reindeer herding is based on vast pastures and the free ranging of 
reindeer, and changes in one part of the district can therefore reverberate across the entire 
area. Increases in the volume of traffic, for example, can affect reindeer husbandry across a 
wider area due to traffic accidents. Nevertheless, the focus of the assessment was on the areas 
that will be directly affected and on impacts that will directly compromise reindeer husbandry 
in the area. 

The impacts of the potential scaling up of the mine and the associated new infrastructure and 
human activity were divided into the following categories: 

1) Impacts on pastures: fragmentation, loss, or alteration of pastures as a result of the in-
frastructure associated with the potential scaling up of the mine (direct and indirect loss 
of pastures) 

2) Impacts on reindeer herding: inconvenience to reindeer herders and reduced usability of 
the reindeer herding infrastructure (round-up routes, round-up corrals, etc.) 

3) Impacts on grazing: disturbance of grazing reindeer and changes (human activity, noise, 
etc.) in the rotational grazing system (the way reindeer favour different areas, seek shel-
ter from mosquitoes, etc.) 

4) Impacts on the number of reindeer: traffic accidents, etc. 
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These impacts will also have knock-on effects such as reindeer consuming more energy and 
the industry incurring added costs, which could jeopardise the economic viability of reindeer 
husbandry. Reindeer husbandry will also be affected by a number of social impacts which 
have been discussed above in Section 10.15. 

10.16.2 Assessment techniques and uncertainty factors 

The project’s impacts on reindeer husbandry were studied on the basis of interviews with ex-
perts (representatives of Oraniemi Reindeer Herding District, reindeer researchers), discus-
sions had in the course of the EIA procedure (focus group and other meetings), maps of pas-
tures, reindeer herding infrastructure, and other reindeer herding activity, statistics (Oraniemi 
Reindeer Herding District, Lapland Centre for Economic Development, Transport and the 
Environment), and scientific reports on reindeer pastures and grazing systems (inventories 
carried out by the Finnish Game and Fisheries Research Institute). The data were used to as-
sess the project’s impacts on pastures, i.e. how much of the different kinds of pastures would 
be lost (direct and indirect losses) and how this would impact on reindeer grazing and herd-
ing. The knock-on effects of these impacts were also studied. As regards the different alterna-
tives studied in the course of the EIA procedure, the effects are described first from the prem-
ise that the project goes ahead according to the existing permit (ALT0+). Only then can the 
potential impacts of ALT1 and ALT2 be assessed. The impacts of ALT0+ can be assessed 
more easily and reliably, as the local reindeer herding community already has experience of 
the impacts that have materialised so far. 

Reindeer are semi-domesticated but retain the instincts of wild animals. The degree to which 
reindeer tolerate people depends on established reindeer herding practices and other human 
activity in a given area. Reindeer herding is characterised by vast pastures that allow reindeer 
to roam free and according to their natural rotational grazing system. This is why there are 
some uncertainties about the reliability of the impact assessment: The way that the natural ro-
tational grazing system of the reindeer and therefore the area’s reindeer herding practices may 
potentially change as a result of the mining project cannot be determined with absolute cer-
tainty. Research data on the impacts of mining projects on the way reindeer use pastureland 
are also scarce, which is why there is some uncertainty about how far the impacts of the mine 
would extend. On the other hand, the local reindeer herding community already has experi-
ence of the impacts caused by the construction phase so far, which increases the reliability of 
the assessment. 

10.16.3 Impacts and their relative significance 

10.16.3.1 ALT0+ 
As regards the different alternatives studied in the course of the EIA procedure, the effects 
are described first from the premise that the project goes ahead according to the existing per-
mit (ALT0+). Only then can the potential impacts of ALT1 and ALT2 be assessed. The im-
pacts of ALT0+ can be assessed more easily and reliably, as the local reindeer herding com-
munity already has experience of the impacts that have materialised so far. The impacts re-
sulting from the construction phase are largely similar to the effects of ALT0+ overall, which 
is why the impacts of the construction phase were not studied separately. 

Impacts on pastures 

If the project goes ahead according to ALT0+, a total of approximately 14 square kilometres 
of the land included in the reindeer herding district will be taken up by the mining site. The 
loss of pastures will be largely permanent, as a lot of the area will not return to its natural 
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condition even after the mine has been decommissioned and the landscaping works com-
pleted. On the other hand, the tailings storage facility may turn into a wetland area that could 
have some value as pastureland or as a place where reindeer can seek shelter from mosqui-
toes, provided that a sufficient level of harmful substances is removed through the dewatering 
process. 

According to an inventory carried out by the Finnish Game and Fisheries Research Institute 
(Kumpula et al., 2009), approximately 35.79 square kilometres of Oraniemi Reindeer Herd-
ing District, or 0.93% of its area, were used for other purposes than reindeer husbandry be-
fore the Kevitsa mining site was established (although 0.42 square kilometres of research ar-
eas associated with the Kevitsa project were already included). These figures were the fourth 
highest of all of the reindeer herding districts located within the designated reindeer herding 
region. With the area of the Kevitsa mining site, which accounts for approximately 0.4% of 
the total area of the reindeer herding district, taken into account, other land use within the dis-
trict amounts to 49.37 square kilometres, or 1.33% of the total area. This gives Oraniemi 
Reindeer Herding District the third highest percentage of other land use of all of the reindeer 
herding districts located within the designated reindeer herding region. 

Approximately half (around 700 hectares) of the land taken up by the mining site is wetland, 
which is mostly used as summer pastures (Table 10-12). This accounts for approximately 
0.5% of all wetland included in the reindeer herding district. The mining site also takes away 
a lot of pastureland with small shrubs, leaves, and grass, approximately 560 hectares (0.5% of 
all pastures of this kind). These kinds of pastures are mostly used in late autumn. A moderate 
amount of pastures with lichen-covered trees, approximately 141 hectares (0.2% of all pas-
tures of this kind), have also been lost because of the mining site. 
Table 10-12: Most important types of pastureland lost due to the current mining 
site (Kumpula et al., 2009). 

Lichen pastures 

ha 

Arboreal lichen pas-
tures  

ha 

Pastures with small 
shrubs, leaves, and grass 

ha 

Wetlands 

ha 

18 141 557 699 

The Kevitsa area is important to the local reindeer herding community, as winter pastures 
within the district are scarce compared to summer pastures (wetlands, etc.) Most of the wood-
land in the area has been harvested in the past, and few old-growth forests remain. Reindeer 
are drawn to the Kevitsa area especially in late autumn, as the forest there has a lot of lichen, 
small shrubs, and grass on the ground (Oraniemi Reindeer Herding District, 2010). The sig-
nificance of the Kevitsa area was also highlighted by a GPS survey conducted on the move-
ments of reindeer between 2002 and 2005 (Finnish Game and Fisheries Research Institute). 
During the surveyed period, a considerable number of reindeer frequented the area between 
October and January. Only provisional plans relating to the mining project had been produced 
at that stage, and there was therefore considerably less human activity in the area (Kumpula 
et al., 2008, Image 2). The local reindeer herding community has deliberately kept reindeer 
away from the Kevitsa area in recent years in order to allow the heavily worn pastures to re-
cover.  Fences  have  been  erected  to  steer  the  rotational  grazing  system away  from the  area.  
Thanks to the vicinity of River Kitinen, the Kevitsa area also tends to have less snow than the 
nearby Koitelainen Fell, for example, which makes it easier for reindeer to dig for food. Ac-
cording to the local reindeer herding community, the lichen-covered pastures of the Kevitsa 
area have now recovered, as in addition to keeping the area free from reindeer, the dense 
commercial forests in the area were thinned a few years ago. With more light, the conditions 
for lichen growth also improved. Another factor contributing to the area’s value as pasture-
land is the fact that as the commercial forests in the area have recently been thinned, it would 
have been safe from the disturbance caused by forestry works for several years (approxi-
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mately 15 years). Much of this recovered pastureland has been lost due to the mining site, and 
only its edges towards Vaiskonselkä and Hanhilehto remain. However, these areas have little 
value in practice, as the reindeer herders are trying to keep their animals from wandering into 
the mining site from where they cannot be easily retrieved (risk of accidents, etc.). 

According to the inventory carried out by the Finnish Game and Fisheries Research Institute, 
other land use has direct effects on reindeer within a radius of 0.5 kilometres from the source 
of disturbance. In the case of mining projects, direct effects therefore extend to a radius of 0.5 
kilometres from the open pit. These affected areas include areas where disturbance from other 
land use can cause changes in the rotational grazing system of reindeer, for example. With 
these affected areas taken into consideration, the Kevitsa mining site is responsible for the 
loss of approximately 840 hectares of pastureland. A breakdown of the types of pastures 
found in areas directly affected by the mining site is shown below in Table 10-13. Most of 
these areas are pastures with small shrubs, leaves, and grass (358 hectares) and wetland pas-
tures (289 hectares). 

These affected areas are not necessarily completely lost in terms of reindeer husbandry, as 
reindeer can still graze in these areas to some extent, provided that they get used to the nearby 
human activity. On the other hand, the affected area may be larger, if dust or other emissions 
from the mining site are distributed further away from the mining site and cause changes in 
vegetation,  for  example.  Areas  around  the  access  road  and  the  power  line  may  also  be  af-
fected, if these structures disturb the reindeer or otherwise compromise reindeer herding ac-
tivity (e.g. accidents). Moreover, the mine can be perceived to have an impact on the entire 
reindeer herding district, as pastures in other parts of the district may suffer more wear if 
reindeer migrate away from the vicinity of the mining site. Based on the average density of 
grazing reindeer (reindeer per hectare of pastureland as per Kumpula et al., 2009), the loss of 
pastures attributable to the mining site and the 0.5-kilometre radius of directly affected areas 
together equate to a loss of nutrition for approximately 116 reindeer. All in all, the loss of 
pastureland within the Kevitsa area can be considered substantial. 
Table 10-5: Most important types of pastureland affected due to the vicinity of 
the current mining site (Kumpula et al., 2009). 

Lichen pastures 

ha 

Arboreal lichen pas-
tures 

ha 

Pastures with small 
shrubs, leaves, and grass 

ha 

Wetlands 

ha 

36 144 358 289 

Impacts on reindeer herding practices and infrastructure 

Reindeer husbandry within the Kevitsa area has already been significantly compromised. The 
area has traditionally been important for reindeer husbandry especially in the autumn and in 
the winter. As much as 40% of the district’s reindeer were also rounded up for calf marking 
in the immediate vicinity of the mining site in the summer. The importance of the Kevitsa 
area is highlighted in early winter by the fact that it is one of the few solid-ground moorland 
areas within the district, flanked by soft wetland. This is attractive to reindeer. The local rein-
deer herders previously used the area’s appeal to reindeer to their advantage during the au-
tumn round-up, as reindeer could easily be collected and driven to the Vaiskonselkä round-up 
corral from the area where the mining site is now located. Reindeer are no longer able to 
graze in the area due to the mine, and the former round-up route has become unavailable. 

Reindeer that have wandered into the mining site during the construction phase have been 
difficult  to  retrieve,  as  there is  a  lot  of  human activity and noise in the area (drilling,  forest  
machines, explosions, etc.) as well as scents that lead reindeer astray. According to the local 
reindeer herding community, reindeer cannot be driven to the Vaiskonselkä round-up corral 
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via Satovaara Hill on the eastern side of the mining site (Image 9-36), as the forest there has 
been planted in rows, making it an unnatural route for the animals. The herd tends to disperse 
along the way. The only way to get the animals to the northern round-up corral is to lead 
them (or to clear a path that the reindeer would naturally follow) eastwards to the banks of 
River Luirojoki and then towards the round-up corral. In the winter of 2009/2010, for exam-
ple, reindeer herders used snowmobiles to clear tracks towards River Luirojoki (Kotasuvanto) 
to lead the animals away from the building site. The mine has increased the workload of the 
reindeer herders. Moreover, the mine has increased the reindeer herders’ worry over their 
property, as some of the animals have remained within the mining site. Due to these reasons, 
the local reindeer herding community maintains that the mining site needs to be fenced 
(Oraniemi Reindeer Herding District, 2010). 

Reindeer herding in the area has become more dangerous due to the ongoing construction 
works and the use of explosives. Access to the area has also been restricted: “If herders need 
to get into the mining site to retrieve their animals, for example, they need to inform the 
mine’s safety representatives, ideally several days in advance. This does not work in reindeer 
herding where circumstances often change quickly and decisions need to be made at short no-
tice.  If  the animals  are  within the mining site  now, herders  cannot  wait  for  days to retrieve 
them.” 

A new round-up corral has been built in the Hanhilehto area to the southwest of the mining 
site, which is mostly designed for the autumn round-up (completed in the autumn of 2010) 
(Image 9-36). In the future, reindeer grazing in the north will be driven to the Vaiskonselkä 
round-up corral and reindeer grazing in the south to the Hanhilehto round-up corral. The 
round-up route approaches the Hanhilehto round-up corral from the south. In recent years, the 
natural summer grazing pattern of the reindeer – and therefore the marking of calves – has 
begun to move further south, towards the Kevitsa mining site. Whether the mine will affect 
this, i.e. whether human activity will drive the animals to other pastures for the duration of 
this sensitive time (small calves), cannot be predicted. Until a new rotational grazing system 
is established, the herders’ work will be fraught with uncertainty. This will result in added 
costs due to the increased workload in practice (longer round-up routes) as well as the diffi-
culty of planning. The economic viability of reindeer husbandry is directly dependent on 
costs. 

Some sections of the road leading to the Vaiskonselkä round-up corral are within the current 
mining site. The project coordinator has nevertheless consented to the local reindeer herding 
community and forestry workers using the road, so vehicular access to the round-up corral 
has not been restricted by the mine. 

Impacts on grazing 

Reindeer may change their natural rotational grazing pattern if the availability or characteris-
tics of pastures change (e.g. if the ground becomes stale or contaminated). The movements of 
reindeer are unpredictable, and a large number of animals can migrate suddenly when condi-
tions change. Even if just a few animals begin to migrate from one corner of the herding dis-
trict, any reindeer they meet on the way are likely to join them. This means that a change in 
one area can affect reindeer herding across the whole district. For example, when Lokka Res-
ervoir was filled in the 1960s, a total of approximately 800 reindeer from Oraniemi Reindeer 
Herding District returned to graze in their traditional pastures near the lake. The animals tried 
to swim to the peat-covered islands and drowned. Approximately 200 reindeer that crossed 
the frozen lake in the winter had to be retrieved from the neighbouring reindeer herding dis-
trict (Oraniemi Reindeer Herding District, 2010). Migrating reindeer end up in bad shape, as 
they tend to travel for as long as they can. This makes them less likely to reproduce, and the 
weight of the slaughtered animals is lower. 
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When construction works began on the Kevitsa mine, some reindeer continued to graze 
within the mining site and had to be retrieved (e.g. in the autumn of 2009). As the construc-
tion phase has got properly under way, reindeer herders have noticed that the animals tend to 
avoid the vicinity of the mining site. In the autumn of 2010, the nearest signs of reindeer 
grazing were found between 500 metres and one kilometre from the mine (Jukka Kumpula, 
interview). Whether the reindeer become accustomed to the human activity or whether they 
will continue to avoid the area is uncertain. 

The reindeer could see the mining site as a shelter from mosquitoes, as they are not as sensi-
tive during the mosquito season. According to studies, males in particular tend to be less sen-
sitive to human activity throughout the year. Based on reports from the Pahtavaara mine, as 
many as one hundred reindeer have been spotted within the mining site during the mosquito 
season (meeting of the Kevitsa steering committee on 9 September 2010). The Kevitsa min-
ing site is also likely to attract reindeer in late autumn, as the animals are used to grazing in 
the area during that season (which used to be taken advantage of for driving the animals to 
the Vaiskonselkä round-up corral). 

The new access road and a 110-kV power line are located between Lake Vajunen and the cur-
rent mining site. The water supply pipes will run underground on the northern side of the 
road. Reindeer could therefore still roam on the western side of the mining site, provided that 
they are not spooked by the human activity (traffic, power line) or become accustomed to it 
over time. Reindeer may graze in the area especially in mid-summer, when they have been re-
leased to Sippiöaapa Bog and Mukkajärvenaapa Bog after calf marking. 

Other impacts 

Reindeer may get hurt within the mining site due to traffic and the use of explosives, for ex-
ample. Moreover, the tailings storage facility will be partially waterlogged and sludgy, and 
reindeer may sink into the sludge. The number of these kinds of accidents is nevertheless im-
possible to predict. No accidents had been reported to the local reindeer herding community 
by January 2011. 

Approximately twenty reindeer grazing within Oraniemi Reindeer Herding District are cur-
rently killed in traffic accidents along European route E75 per year. The number of accidents 
involving reindeer along European route E63 amounts to approximately 40 per year, and the 
stretch bordering Oraniemi Reindeer Herding District has the highest accident rate within the 
district.  Most  of  the  accidents  happen  in  mid-summer  (when  reindeer  look  for  shelter  from 
mosquitoes on the road) and early winter (slippery and dark conditions). 

The number of traffic accidents is largely dependent on the number of reindeer and the vol-
ume of traffic. If either one of these variables increases, the number of collisions with rein-
deer tends to increase more or less proportionally (M. Nieminen, interview). The increase in 
the volumes of traffic attributable to the Kevitsa mine is therefore also likely to increase the 
number of accidents involving reindeer within Oraniemi Reindeer Herding District. Reindeer 
may also get injured and wander off into the woods where they cannot be found. The future 
destination of the concentrates is a key issue in terms of traffic accidents within the reindeer 
herding district. The number of traffic accidents involving reindeer is more likely to increase 
if  the concentrates  are  to  be transported to Kemijärvi,  especially along the high-risk stretch 
along European route E63. Due to traffic accidents, the mine may also have an effect on other 
reindeer herding districts (e.g. Pyhä-Kallio Reindeer Herding District to the south, where ac-
cident rates are already high; see Kemppainen et al., 2003). 

The mine will also have other, indirect impacts on reindeer. Metsähallitus has opened several 
quarries near the mine and the Vaiskonselkä round-up corral without consulting the local 
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reindeer herding community. The quarries may make the round-up corral less usable, espe-
cially if the round-up routes are affected. Moreover, a camp of prefabricated housing units 
has been built near the mine just outside of the mining site boundaries, to provide accommo-
dation for the construction workers. The focus group representing the local reindeer herding 
community condemned these developments unanimously. The quarries and the prefabricated 
housing units corroborate the belief that the mine will also have other effects that cannot be 
foreseen in advance. 

Impacts on the reindeer herding economy 

All of the aforementioned impacts will also reflect on the economic viability of reindeer hus-
bandry within Oraniemi Reindeer Herding District. If reindeer migrate to new pastures as a 
result of the changed circumstances, their energy consumption will increase. This will have 
an impact on the weight of slaughtered animals and therefore on the profitability of the indus-
try. If reindeer begin to graze in new areas, pastures in those areas will wear more heavily 
than before. The calf ratio and the weight of slaughtered animals will also decrease as a result 
of heavily worn pastures. Similar effects have recently been observed in Pyhä-Kallio Rein-
deer Herding District near the Rovajärvi shooting range (Helle et al., 2010). This can have 
long-term implications, as the recovery of worn pastures takes time (at least 10–15 years). 
The wearing of pastures also reduces the economic viability of reindeer husbandry, if more 
additional food needs to be provided (e.g. if additional food needs to be provided earlier in 
the winter). The mine will increase the costs of the local reindeer herding community if the 
reindeer have to be rounded up from further afield or if more labour force is required (e.g. 
more quad bikes/snowmobiles or helicopters). Reindeer may also wander into the neighbour-
ing reindeer herding districts, in which case the retrieval of the animals will increase costs. 

At least one breeding pair of Golden Eagles has already moved away from the vicinity of the 
mining site. Oraniemi Reindeer Herding District therefore loses out on the compensation 
payable for damage caused by eagles, either completely or until the birds’ new territory is es-
tablished. Even if the eyrie of the eagles is located further away, the birds may still return to 
the calving areas in Oraniemi Reindeer Herding District to hunt (as they are already familiar 
with the area). However, the birds were sighted nesting in a new eyrie located a couple of 
kilometres to the southeast of Lake Saiveljärvi in the summer of 2010, which indicates that 
the eagles have only moved a little further from their previous territory. 

The impacts of the mine are amplified by the fact that they will mostly affect a few individual 
reindeer herders (Peurasuvanto, Kotasuvanto, and Viiankiaapa subgroups, approximately 10 
herders). According to the agreement between Oraniemi Reindeer Herding District and the 
mining company, compensation for inconvenience will be paid to the entire reindeer herding 
community, even if only a few individual herders were affected. The district managers have 
nevertheless indicated that the compensation will be used to develop the industry in the af-
fected areas. 

10.16.3.2 ALT1 

ALT1 would not result in additional loss of pastures compared to ALT0+, as the current min-
ing site would not need to be expanded. According to the current plans, the duration of the 
project would also be the same, approximately 20 years. No additional impacts on grazing, 
reindeer herding practices, or the infrastructure are therefore expected either. Accidents at-
tributable to traffic would increase in proportion to the increase in the volume of traffic. 

Considering the life of the mine and the reindeer herding industry, scaling up of the mine 
could actually be beneficial to the local reindeer herding community, as the production phase 
would probably be shorter compared to the lower annual extraction rate associated with 
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ALT0+. On the other hand, an increase in production volumes usually enables lower-grade 
ore to be exploited, which could mean that the life of the mine remained the same. 

10.16.3.3 ALT2 

Impacts on pastures 

Even if the project was to go ahead according to ALT2, the life of the mine would, according 
to current plans, be similar to that associated with ALT0+, i.e. approximately 20 years. How-
ever, ALT2 would involve expanding the mining site to new areas, and the WRD (WRD) and 
the tailings storage facility (TSF) would be located outside the current mining site (Image 9-
36). ALT2 would therefore result in additional loss of pastureland. 

Depending on the chosen location of the WRD and the tailings storage facility, between 3.8 
and 10.2 square kilometres of pastures would be lost. The waste disposal sites with the small-
est surface areas would be TSF2 (2.3 sq km) and WRD1.3 (1.6 sq km). The waste disposal 
sites  with  the  largest  surface  areas  would  be  TSF4  (8.5  sq  km)  and  WRD1.2  (1.7  sq  km).  
However, approximately two square kilometres of the surface area of TSF4 would be water 
(Lake Saiveljärvi), as would approximately one square kilometre of the surface area of TSF5 
(Lake Satojärvi). Even then, TSF4 would result in the largest loss of pastureland, approxi-
mately 6.5 square kilometres (Table 10-14). 

A breakdown of the types of pastureland found in the proposed future locations of the waste 
disposal sites is shown below in Table 10-14. Depending on the chosen location, the WRD 
would mostly destroy wetland pastures (WRD1.1) or pastures with small shrubs, leaves, and 
grass (WRD1.2/WRD1.3). The tailings storage facility would mostly destroy wetland pas-
tures, as more than half of the total area of the proposed future locations of the tailings stor-
age facility is wetland. Due to the numerous different combinations, the areas affected by the 
expansion of the mining site were not included in the assessment as was done in connection 
with ALT0+. 

Impacts on grazing 

The expansion of the mining site and the associated increases in human activity and the loss 
of pastureland would increase the risk of reindeer migrating to graze in new areas. 

TSF1 would involve building the tailings storage facility between the current mining site and 
Lake Vajunen (Image 9-36). This is the area where reindeer come to graze in mid-summer 
once they have been released after calf marking. Using this area as the location of the tailings 
storage facility would be extremely dangerous to thousands of female and their calves, unless 
the impoundment was fenced. However, fencing would practically stop the animals from 
wandering to the western side of the mining site, as only a narrow passage would be left be-
tween the impoundment and the fence. On the other hand, the fence could steer reindeer to-
wards the new access road, which would probably lead to considerable losses through acci-
dents. TSF1 would therefore have the most adverse impacts on reindeer husbandry out of all 
of the alternative future locations of the tailings storage facility. The other alternative loca-
tions of the tailings storage facility and the WRD are situated within areas that reindeer 
mostly use in the autumn and in the winter. 
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Table 10-14: Types of pastureland (hectares) lost due to the expansion of the mining site according 
to ALT2 and total surface areas of the alternative future locations of the waste disposal sites (square 
kilometres) (Kumpula et al., 2009). 

Waste 
disposal 
site 

Lichen pas-
tures 

ha 

Arboreal lichen 
pastures 

ha 

Pastures with 
small shrubs, 

leaves, and grass 

ha 

Wetlands 

ha 
Water systems 

ha 
Total surface area 

sq km 

WRD1.1 7 14 58 79  1.6 

WRD1.2 8 15 94 52  1.7 

WRD1.3 14 10 88 35  1.5 

TSF1 37 66 167 318  5.9 

TSF2 2 28 51 153  2.3 

TSF3 1 111 101 251  4.6 

TSF4 3 25 163 447 207 8.5 

TSF5 25 72 194 317 97 7 

Impacts on reindeer herding practices and infrastructure 

WRD1.2 would involve expanding the WRD towards the Vaiskonselkä round-up corral 
where it would interfere with the round-up route. In this location, the WRD would also ob-
struct the road leading to the round-up corral. If reindeer could not be driven to the round-up 
corral due to disturbance or danger caused by the WRD and/or if vehicular access to the pen 
was obstructed and the transport of slaughtered animals therefore prevented, this option 
would cause considerable damage to reindeer husbandry in the area. The round-up corral 
would become unusable or it would have to be moved. The WRD would also obstruct the 
road leading to the Vaiskonselkä round-up corral if WRD1.3 was chosen. 

TSF3 and TSF4 would involve building the tailings storage facility extremely close (a few 
hundred metres) to the new Hanhilehto round-up corral, to the north or east of the corral re-
spectively (Image 9-36). Reindeer are led into the round-up corral from the south, and the 
tailings storage facility would therefore not prevent the use of the corral as such, as long as 
the road leading to the corral was preserved. The road could also be obstructed if TSF2 was 
chosen. The road leading to the Vaiskonselkä round-up corral borders the location of TSF1. If 
the road was not preserved, the round-up corral would become unusable or it would have to 
be moved. 

If TSF5 and WRD1.1 were chosen, the area’s reindeer herding infrastructure or practices 
would not be affected. 

Other impacts 

ALT2 would probably increase the volume of traffic considerably. The number of accidents 
involving reindeer would increase proportionally to the increase in the volume of traffic. 

Comparison of the proposed alternatives 

ALT0+ would have the least effect on reindeer husbandry. ALT1 and ALT2 would differ 
from each other in the sense that ALT2 would involve expanding the mining infrastructure 
beyond the current mining site, which would result in more pastureland being lost, for exam-
ple. Oraniemi Reindeer Herding District objects to the current mining site being expanded. 

A breakdown of the effects of the alternative future locations of the waste disposal sites asso-
ciated with ALT2 is given below: 
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All of the alternative future locations of the WRD and the tailings storage facility (with the 
exception of TSF1 and WRD1.3) are mostly situated within areas that the local reindeer herd-
ing community mainly uses as winter pastures. TSF1 and WRD1.3 would be mostly situated 
in areas used as summer pastures. Due to the scarcity of winter pastures, these are more valu-
able than summer pastures. TSF1 and WRD1.3/WRD1.2 would nevertheless have other im-
plications that make them the least viable alternatives from the perspective of reindeer hus-
bandry. 

 
 TSF1 is located within an area that the local reindeer herding community uses as a 

summer pasture where thousands of reindeer at a time may graze after calves have 
been tagged (around the beginning of July). The area should definitely be fenced. The 
fence would in all probability steer the reindeer onto the road leading to the mine, 
which could result in considerable losses due to accidents. 

 TSF2, TSF3, and TSF4 are located near the Hanhilehto round-up corral. This may 
jeopardise the usability of the corral, if the road leading to the corral cannot be pre-
served or moved. 

 TSF5 has the least adverse effects on reindeer husbandry. 
 WRD1.2 interferes with the road leading to the Vaiskonselkä round-up corral. This 

may jeopardise the usability of the corral. 
 WRD1.3 also interferes with the road leading to the corral. 
 WRD1.1 has the least adverse effects on reindeer husbandry. 

 

Combined effects with other mining projects 

Mining sites and land claimed for mineral exploration currently account for approximately 
1.7% of the total area of Oraniemi Reindeer Herding District. Combined with reservations, 
the mining industry occupies approximately 30% of the district’s area. Land claims and res-
ervations are mostly concentrated in the north of the district, on the northern side of the road 
connecting Sodankylä to the village of Tanhua. Should all of the reservations lead to mining 
projects, reindeer husbandry within the district would be seriously compromised. The local 
reindeer herding community nevertheless recognises that not nearly all of these initiatives 
will ever evolve into active mines (as some are located within Natura 2000 sites, for example, 
where obtaining a licence is difficult). 

Land claims as such therefore have little effect on reindeer husbandry. Representatives of the 
local reindeer herding community nevertheless have to issue opinions on the various applica-
tions associated with mineral exploration, which sometimes amounts to significant additional 
workloads on top of the herders’ actual work (Oraniemi Reindeer Herding District, 2010). 
Land claims can also cause some degree of disturbance (drilling, human activity, etc.) espe-
cially during the most sensitive times of the year, such as in early spring and during the calv-
ing season near the calving areas. Even if these areas are not a threat as such, they can cause 
uncertainty as regards the long-term planning and development of the area’s reindeer herding 
industry. 

Any mining companies launching projects in the area subsequent to the Kevitsa project will 
have to study the combined effects of the various initiatives with care, also from the perspec-
tive of reindeer husbandry. 

10.16.4 Summary 

The land on which the Kevitsa mining site is located belongs to Oraniemi Reindeer Herding 
District. Oraniemi is a medium-sized reindeer herding district with a maximum of 6,000 
breeder reindeer allowed and 143 individual herders. A total of 22 herders in the district get 
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all of their income from reindeer husbandry, while the others have smaller herds. Lichen-
dominated winter pastures are scarce within the district, and the pastures are heavily worn ac-
cording to an inventory carried out by the Finnish Game and Fisheries Research Institute. The 
volume of pastures with lichen-covered trees within the district is around the average of all of 
the reindeer herding districts located within the designated reindeer herding region. Oraniemi 
Reindeer Herding District has ample summer pastures. The district’s winter pastures offer lit-
tle nutrition to reindeer, and most of the animals require additional feeding (in subgroups) or 
corralling in mid-winter. The profitability of reindeer husbandry within the district is never-
theless high, as the calf ratio is extremely healthy and the number of slaughtered animals is 
high (3.5–4.5% of all reindeer slaughtered in Finland) relative to the number of breeder rein-
deer (2.8% of breeder reindeer). However, feeding costs lower the indicated net return. Ap-
proximately  half  of  the  Kevitsa  area  is  classified  as  winter  pastures  and  the  other  half  as  
summer  pastures.  The  area  is  important  especially  due  to  its  winter  pastures,  as  these  are  
scarce within the district. Reindeer have been kept away from the area in recent years in order 
to allow the pastures to recover. Three subgroups of reindeer graze in the immediate vicinity 
of the mining site in the winter. The number of reindeer in the subgroups is between 1,000 
and 1,500, and they belong to approximately 10 different herders (of whom approximately 
half get most of their income from reindeer husbandry). Reindeer are particularly attracted to 
the Kevitsa area in late autumn (thanks to the solid ground found between the waterlogged 
wetlands), which the local reindeer herders have used to their advantage during the autumn 
round-up. This is why the Vaiskonselkä round-up corral and a reindeer herders’ lodge are 
found to the north of  the mining site.  The summer pastures  located within the Kevitsa  area 
(eutrophic string bogs) are also popular, and as much as 40% of the district’s reindeer graze 
in the area in the summertime. Due to natural changes in the animals’ rotational grazing pat-
tern, more and more calves typically found in the north of the district have been tagged fur-
ther south, closer to the mining site, in recent years (the Vaiskonselkä corral was used for calf 
marking in the summer of 2010). The potential impacts of the increasing human activity 
within the mining site on this development cannot be predicted at this time. 

If the Kevitsa mining project goes ahead according to ALT0+, the reindeer herding district 
will lose some of its pastureland and the usability of the remaining pastures will suffer. The 
loss of pastureland will be largely permanent. Approximately 14 square kilometres of pas-
tureland will be lost altogether. With the Kevitsa mine taken into account, a total of 1.33% of 
the district’s area will be occupied by other land use, which is the third highest figure among 
all of the reindeer herding districts located within the designated reindeer herding region. In 
terms of the different types of pastureland, approximately 700 hectares of wetland pastures 
(approximately half of all pastures of this type) and approximately 560 hectares of pastures 
with small shrubs, leaves, and grass will be lost. Wetland areas are used as summer pastures 
and pastures with small shrubs, leaves, and grass are mostly used in early winter. Approxi-
mately 141 hectares of pastures with lichen-covered trees will also be lost. A further 840 hec-
tares of pastureland located within 0.5 kilometres of the mining site will be affected indi-
rectly.  Most  of  these  areas  are  pastures  with  small  shrubs,  leaves,  and  grass  (358  hectares)  
and wetland pastures (289 hectares). Reindeer will still be able to graze in these areas to some 
extent, although the affected area may also be larger. The mining project will have implica-
tions on the whole reindeer herding district, if reindeer from the vicinity of the mining site 
migrate to other parts of the district. This will cause additional wear on the remaining pas-
tureland. Based on the average density of grazing reindeer (reindeer per hectare of different 
types of pastureland), the loss of pastures attributable to the mining site and the directly af-
fected areas together equate to a loss of nutrition for approximately 116 reindeer. 

Reindeer husbandry within the mining site and in its immediate vicinity has already been se-
verely compromised. The mine has also increased the workload of the herders and therefore 
their costs. Reindeer were previously driven to the Vaiskonselkä round-up corral through the 
mining site during the autumn round-up. This is no longer possible. The mining site is sur-



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

 324(372) 

rounded by waterlogged string bogs and planted forest, which is why the animals cannot be 
rerouted around the site. Some of the animals wandered into the mining site when construc-
tion works first began, and the reindeer herders had to lay tracks to lead the reindeer towards 
the east and around the mining site, as retrieving animals from the site was difficult. Retriev-
ing reindeer from the mining site constitutes an occupational hazard. Reindeer herders have 
also suffered losses due to reindeer that have remained within the site. A new round-up corral 
was built to the south of the Kevitsa site (Hanhilehto) in order to round up reindeer migrating 
towards the north before they get to the mining site. The road leading to the Vaiskonselkä 
corral is located within the mining site, but the mining company has consented to the reindeer 
herders continuing to use it. 

Studies indicate that female with young calves in particular are sensitive to human activity. 
The most sensitive times are early spring (towards the end of the gestation period) and the 
calving season, although studies on caribou suggest that the animals also avoid the vicinity of 
mining sites at other times of the year and especially as mining projects progress. In the au-
tumn of 2010, at the height of the construction phase, the nearest signs of reindeer grazing 
were found between 500 metres and one kilometre from the mining site. On the other hand, 
reindeer (and especially males that are less sensitive to human activity) may seek shelter from 
mosquitoes within mining sites. This has been the case with the Pahtavaara mine, for exam-
ple. 

The mine will also have other impacts. The number of accidents involving reindeer will in-
crease proportionally to the increase in the volume of traffic. Reindeer may also get hurt 
within the mining site. Replacing lost reindeer takes time, as female only really start repro-
ducing at the age of approximately four years. Younger reindeer stock means lower yields 
(calf ratio and slaughtered animals). This is why all kinds of losses need to be prevented 
wherever possible. The mine also has other, indirect impacts, such as the building of quarries 
and camps of prefabricated housing units outside the current mining site. As construction 
work on the mine has now begun, some of the impacts have already materialised. The im-
pacts of the mine are amplified by the fact that they will mostly affect a few individual rein-
deer herders (Peurasuvanto, Kotasuvanto, and Viiankiaapa subgroups, approximately 10 
herders). 

ALT1 would not result in any further loss of pastureland compared to ALT0+, nor would it 
affect reindeer herding practices or the rotational grazing system. The number of traffic acci-
dents would nevertheless increase compared to ALT0+, due to the higher volume of traffic. 

If the project was to go ahead according to ALT2 and the current mining site expanded, be-
tween 3.8 and 8.2 square kilometres more pastureland would be lost compared to ALT0+, de-
pending on the chosen combination of the future locations of the WRD and the tailings stor-
age facility. The waste disposal sites that would take up the most land outside the current 
mining site would be TSF4 (8.5 sq km of which approximately 2 sq km would be water) and 
WRD1.2 (1.7 sq km). The expansion of the mining site and the associated increases in human 
activity and the loss of pastureland would increase the risk of reindeer migrating to graze in 
new areas. TSF1 would involve building the tailings storage facility between the current min-
ing site and Lake Vajunen, where reindeer come to graze in mid-summer once they have been 
released after calf marking. Using this area as the location of the tailings storage facility 
would be extremely dangerous to thousands of female and their calves, unless the impound-
ment was fenced. However, fencing would practically stop the animals from wandering to the 
western  side  of  the  mining  site,  as  only  a  narrow  passage  would  be  left  between  the  im-
poundment and the fence. On the other hand, the fence could steer reindeer towards the new 
access road, which would probably lead to considerable losses through accidents. WRD1.2 
would involve expanding the WRD towards the Vaiskonselkä round-up corral where it would 
interfere with the round-up route and the road leading to the corral. If reindeer could not be 
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driven to the round-up corral due to disturbance or danger caused by the WRD and/or if ve-
hicular access to the corral was obstructed and the transport of slaughtered animals therefore 
prevented, this option would cause considerable damage to reindeer husbandry in the area. 
The round-up corral would become unusable or it would have to be moved. The WRD would 
also obstruct the road leading to the Vaiskonselkä round-up corral if WRD1.3 was chosen. 
TSF2, TSF3 and TSF4 would involve building the tailings storage facility extremely close (a 
few hundred metres) to the new Hanhilehto round-up corral, to the north or east of the corral. 
Reindeer are led into the round-up corral from the south, and the tailings storage facility 
would therefore not prevent the use of the corral as such, as long as the road leading to the 
corral was preserved. The road leading to the Vaiskonselkä round-up corral borders the loca-
tion of TSF1. If the road was not preserved, the round-up corral would become unusable or it 
would have to be moved. If TSF5 and WRD1.1 were chosen, the area’s reindeer herding in-
frastructure or practices would not be significantly affected. 

Oraniemi Reindeer  Herding District  and First  Quantum Minerals  Ltd have signed an agree-
ment according to which the mining company will reimburse the local reindeer herding 
community for any loss of pastureland, for example. Oraniemi Reindeer Herding District ob-
jects to the current mining site being expanded. The local reindeer herding community also 
believes that the mining site should be fenced. Adverse effects could also be mitigated by 
building automated gates on the road leading to the mine, by adopting measures to prevent 
traffic accidents, by using European route E75 rather than European route E63 to transport 
the concentrates, and by keeping all interested parties informed and involved at all times 
(monitoring of impacts). 

10.16.5 Prevention and mitigation of adverse effects 

The loss of pastureland resulting from ALT0+ cannot be prevented. The impacts can never-
theless be mitigated by means of compensation. Oraniemi Reindeer Herding District and First 
Quantum Minerals Ltd have signed an agreement according to which the mining company 
will reimburse the local reindeer herding community annually for any loss of pastureland and 
other inconvenience caused by the mine. If the project was to go ahead according to ALT2, 
the volume of pasture losses could be reduced by increasing the dump height of the WRD in 
its current location instead of expanding it, thereby eliminating the additional losses resulting 
from the scaling up of the mine in this respect. 

Over time, reindeer may begin to consider the mining site as a shelter from mosquitoes. Ac-
cording to studies, males in particular tend to be less sensitive to human activity. At the 
Pahtavaara mine, for example, as many as one hundred reindeer have been spotted within the 
mining site during the mosquito season. The Kevitsa mining site is also likely to attract rein-
deer in late autumn, as the animals are used to grazing in the area during that season. Rein-
deer may get hurt within the mining site due to traffic and the use of explosives, for example. 
Retrieving reindeer from the mining site is difficult. The number of reindeer herders operat-
ing in the area is too low to allocate resources for retrieving errant animals. Fencing the min-
ing site would reduce the workload of the local reindeer herders regardless of which project 
alternative was chosen. A fence would significantly improve the safety of both reindeer herd-
ers and reindeer. The fence would have to be sufficiently tall and sturdy to prevent elk from 
trampling it down and causing high maintenance costs. The gate could prove problematic if it 
was left open and reindeer wandered into the mining site to escape from mosquitoes. This is 
why the local reindeer herding community has called for an electric gate that would close 
automatically, which is what has been done at the Pahtavaara mine. According to workers at 
the Pahtavaara mine, the gate is easy to use. The gate could also have some kind of a trapping 
mechanism that would keep reindeer corralled in even if they managed to get through the 
gate. This would make it easier to shoo them away from the mining site. 
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If the project was to go ahead according to ALT2 and WRD1.2/WRD1.3 and TSF1 were cho-
sen as the future locations of the waste disposal sites, the road leading to the Vaiskonselkä 
round-up corral would have to be rerouted. Once the mine has been decommissioned, the area 
would have to be landscaped with care in order to make it safe for the reindeer and the herd-
ers to use (pot holes and piles of rocks). Some of the areas used in connection with the mining 
project could potentially be reclaimed by the local reindeer herding community once the mine 
has been decommissioned. For example, the tailings storage facility left behind by the Musta-
vaara mine in Taivalkoski is now used as a calf marking area, as reindeer have begun to seek 
shelter from mosquitoes there. 

The local reindeer herding community must be notified of any accidents involving reindeer 
within the mining site. Reindeer herders will be compensated for any animals killed in the ac-
cidents. Any losses resulting from traffic accidents will be reimbursed through the Central 
Association of Finnish Motor Insurers (or by the Finnish State Treasury in the case of State-
owned vehicles). The amount of compensation depends on the type of animal killed (e.g. 
breeder female), taking into account the average price of reindeer meat that year and the aver-
age weight of reindeer. Damages payable for traffic accidents will be calculated by a profes-
sional assessor who will also be compensated for the services rendered. Even though reindeer 
herders are compensated for any losses incurred, money is no substitute for many generations 
of successful breeding, and good breeders are hard to find. Raising a new breeder also takes 
time, as female only really start reproducing at the age of approximately four years. If drivers 
fail to report collisions with reindeer, the injured animals may wander off into the woods to 
die, making it impossible to connect the losses with traffic accidents. 

Measures should be taken to actively prevent traffic accidents. Losses attributable to traffic 
accidents can be reduced by educating drivers or by controlling the movements of the ani-
mals. Drivers can be educated with the help of warning signs, although this kind of passive 
intervention has proven relatively fruitless in the past. Drivers may nevertheless learn to 
watch out for certain areas, as reindeer tend to cross roads in the same places and around the 
same times of day. Drivers who are familiar with these places will know to watch out for 
reindeer on the road. Reindeer can also be kept away from roads by feeding, for example, al-
though this requires extra work from herders and only works in the winter. 

Accidents attributable to the Kevitsa mine are likely to be fewer if the concentrates are trans-
ported south along European route E75 rather than European route E63, as most of the acci-
dents recorded within Oraniemi Reindeer Herding District happen between Sodankylä and 
Pelkosenniemi on European route E63. The number of accidents resulting from commuter 
traffic could be reduced by organising bus transport coinciding with the beginning and end of 
shifts between the mining site and Sodankylä, for example. Accidents may also happen along 
the road that connects the mining site to the village of Petkula. The use of salt is not advis-
able, as this may draw reindeer especially in early winter when the animals graze in the vicin-
ity of the road. Various new methods for reducing traffic accidents have recently been tested 
within Oraniemi Reindeer Herding District, including mixing salt with bitter substances or 
chicken manure and putting reflective collars on reindeer. If accident rates begin to increase 
considerably, one option could be to fence the road leading to the mining site. However, the 
fence should be built far enough away from the road so as to avoid forming a “gutter” where 
reindeer could get run over more easily. 

A focus group comprising representatives of the local reindeer herding community and the 
mining company will be established to monitor the impacts of the mining project after the 
construction phase has been completed. In order to improve the exchange of information, 
various other interested parties could also be invited to join the focus group, such as represen-
tatives of Sodankylä Local Council and the Finnish Reindeer Herders’ Association. 
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Local authorities and the authorities responsible for deciding on mineral exploration licences 
or other land use often have limited understanding of reindeer husbandry. These organisations 
could be educated by compiling maps of existing reindeer herding infrastructure and informa-
tion about local reindeer herding practices, for example. At the moment, reindeer herders are 
forced to have an active interest in other land use in their operating areas and to issue opin-
ions on various applications associated with mineral exploration, for example, which amounts 
to a considerable burden within Oraniemi Reindeer Herding District (the mineral prospecting 
and mining industry currently occupies approximately 30% of the district’s area). On the 
other hand, the local authority does not always consult the local reindeer herding community, 
and the industry may be overlooked altogether in decision-making (e.g. quarrying licences, 
etc.). Civil servants should also ideally understand the basics of reindeer husbandry. Educat-
ing third parties about the industry and the associated infrastructure would nevertheless re-
quire that the reindeer herding community volunteered the necessary information and kept the 
data up to date. 

 

10.17 Impacts on dam safety 

10.17.1 Nature of the impacts and geographical scope of the assessment 
Dams relating to mining projects are governed by the Finnish Dam Safety Act (No 494/2009) 
and the Finnish Government Decree on Dam Safety (No 319/2010). As regards the Kevitsa 
project, Kainuu Centre for Economic Development, Transport and the Environment acts as 
the dam safety authority. 

The project’s implications on dam safety relate to the risk of flooding in the event of a dam 
failure as well as to impacts attributable to the hazardous or dangerous properties of the mate-
rial stored in the dammed impoundments. 

The revised Finnish Dam Safety Act regulates dam safety more comprehensively than previ-
ous legislation. The requirements set on dams now depend on the associated risks, and they 
are categorised into three classes. The classes 1, 2, and 3 correspond to the old classes P, N, 
and O. The risks associated with Class-1 dams are higher than those associated with the other 
classes. 

The risks associated with different types of dams are assessed on the basis of the dimensions, 
structure, and design of the dams, the impounded material, and the volume and quality of wa-
ter. Other important considerations include nearby infrastructure and targets that could be af-
fected in the event of a dam failure. 

10.17.2 Assessment techniques and uncertainty factors 
Only a general, provisional dam safety assessment was carried out in the course of the EIA 
procedure. The assessment covered the type and properties of the planned dams and their lo-
cation relative to the surrounding environment. Only provisional plans have been produced 
for the dams associated with the more intensive project alternatives, mostly covering the 
rough lengths and average heights of the dams as well as their locations. The structure of the 
dams was assumed to be similar to those that are under construction at the moment. The sur-
roundings and infrastructure of the potential future dams were also taken into consideration. 
There are therefore still a number of uncertainties, but the objective of the dam safety as-
sessment was mostly to compare the different alternatives, which can be considered sufficient 
from the perspective of the EIA procedure. More detailed dam safety assessments will be car-
ried out if the plans materialise in the future. 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

 328(372) 

10.17.3 Impacts and their relative significance 

10.17.3.1 Construction phase 

The construction phase poses no major risks in terms of dam safety, as no material or water 
will have yet been deposited in the impoundments. On the other hand, the construction phase 
is vital for ensuring dam safety in the future, as the design and proper monitoring of the con-
struction works help to prevent failures during the operational phase. 

10.17.3.2 ALT0+ 
The dams that will be constructed for the tailings storage facility associated with the Kevitsa 
mine (according to ALT0+) have been provisionally assigned to Class 1 in terms of dam 
safety on the following grounds: 

 Sudden dam failure may pose risks to human life or health and considerable risk to prop-
erty, if the northern dam was to collapse. The potential damage would mostly be attributable 
to the water that would be released from the impoundment. 

 Dam failure may cause significant harm to the environment. The water confined in the tail-
ings storage facility could spread to the surrounding wetlands and therefore be discharged to 
the local surface waters untreated. The water would also contain suspended solids. The tail-
ings slurry that would be released in the event of a dam failure would not pose a considerable 
risk. The dam safety authority will review the classification before the dams are commis-
sioned,  and a  dam safety control  programme and factsheets  will  be produced and a risk as-
sessment carried out. 

The dam safety authority will confirm the dam safety classification in due course. 

10.17.3.3 ALT1 
The aforementioned dam safety classification relates to the dams planned in accordance with 
ALT0+. If the project was to go ahead according to ALT1, the dams would be raised to corre-
spond to the higher overall production volume and tailings storage requirements. The dams 
would be raised by approximately six metres from the height associated with ALT0+. Con-
sidering the final crest height of the dams associated with ALT0+ (+250 metres/30 metres 
above the surrounding ground), the dams associated with ALT1 would be of considerable 
height compared to other dams associated with mining projects in Finland. It stands to reason 
that the dams associated with ALT1 would also be assigned to Class 1 on the grounds of dam 
safety. 

10.17.3.4 ALT2 
 

If the project was to go ahead according to ALT2, the premise would have to be that a second 
tailings storage facility was constructed and the majority of the tailings produced deposited 
there. Were all of the tailings produced according to ALT2 (> 120 million cubic metres) de-
posited in the tailings storage facility associated with ALT0+, the dams would have to be 
raised to a crest height of +280 metres, i.e. a further 30 metres from the final crest height 
planned in connection with ALT0+. This kind of a structure would be inevitably questionable 
from the perspective of dam safety. 
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The technical specifications associated with the proposed alternative future locations of the 
tailings storage facility have been discussed above in Chapter 7. The dam heights discussed 
are comfortably lower than those associated with ALT0+, especially as regards the options 
involving the use of one of the nearby lakes as the tailings storage facility (TSF4 and TSF5). 
TSF2 would involve depositing some of the tailings in the impoundment constructed accord-
ing to ALT0+, as the capacity of the new impoundment would be limited by the confines of 
its location. 

In general, however, all of the proposed future locations of the tailings storage facility would 
provide better dam safety than the tailings storage facility associated with ALT0+. This is 
thanks to the lower crest heights and the limited damage that could be caused by flooding in 
the surrounding areas in the event of a dam failure. The tailings storage facility associated 
with ALT0+ will be located next to the mineral processing plant, where a lot of people will 
be continuously working. There are no buildings or other structures regularly frequented by 
humans in the vicinity of any of the proposed future locations of the tailings storage facility 
associated with ALT2. However, there are roads, power lines, and other infrastructure near 
the proposed locations. The dams could potentially be assigned to Class 2 in terms of dam 
safety,  although there are  significant  differences between the dams,  which have to be taken 
into consideration in risk assessments. The dam safety authority will confirm the dam safety 
classification in due course. Class-2 dams are defined as follows: 

Class-2 dams may cause risks to human health but not to human life. Class-2 dams may cause 
more than minor risks to the environment and property, although no considerable risk such as 
Class-1 dams. 

As regards dams built to confine landfill or mining waste, Class-2 dams are dams that, in the 
event of a dam failure, may cause more than minor, long-term damage to water quality in 
nearby lakes and rivers that are used for recreational purposes or fishing, contamination or 
long-term restrictions on the use of vast agricultural areas, or contamination in several wells 
used to supply drinking water. 

The alternative future locations of the tailings storage facility associated with ALT2 were 
rated on the basis of dam safety as follows (from worst to best): 
 
- TSF2: TSF2 would require the tallest dams, and the tailings storage facility would be lo-

cated in the immediate  vicinity of  a  natural  water  system. TSF2 would also require  the 
dams associated with the tailings storage facility built according to ALT0+ to be raised. 
TSF2 would also require the power line that currently runs in the area to be moved. The 
power line would probably be moved to the south of Lake Saiveljärvi, but if the new 
power line was to run between the dam and the lake, it could still be affected in the event 
of a dam failure. 

 
- TSF3: TSF3 would require the second tallest and longest dams. The tailings storage facil-

ity would largely lie in the immediate vicinity of Mataraoja Brook, and effects on the 
stream would be extensive and considerable,  at  least  temporarily,  in  the event  of  a  dam 
failure. The northern end of the tailings storage facility would be close to the access road, 
which could pose risks to road users. There is also a reindeer round-up corral to the south 
of the area, where considerable numbers of people work from time to time (unless the use 
of the round-up corral is discontinued). TSF3 would also require the power line that cur-
rently runs in the area to be moved to the south of the tailings storage facility. The power 
line could be affected in the event of a dam failure. This kind of an accident would also 
have wider implications on the local community. 

 
- TSF1: TSF1 would require relatively low dams, although the total length of the dams 

would be considerable. There would be no buildings or other infrastructure in the imme-
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diate vicinity of the tailings storage facility. However, the access road to the mine and an 
old dirt road run to the south and east of the area, the former of which in particular would 
be heavily trafficked. The tailings storage facility would encroach on the headwaters of 
Mataraoja Brook, but the majority of the surrounding area is wetland, which would limit 
the hydrological impacts of a potential dam failure. 

 
- TSF4: TSF4 would only require low dams to be constructed. Moreover, the majority of 

the dams would comprise low embankments, and only where Lake Saiveljärvi narrows 
into a river would an actual barrier be required. There would also generally be no human 
activity in the immediate vicinity of the tailings storage facility. There is no infrastructure 
within the area that would be affected in the event of a dam failure, with the exception of 
a power line and a bridge over River Viivajoki, albeit that the bridge is relatively far 
away. 

 
- TSF5: TSF5 would require the lowest dams of all the options. Moreover, the majority of 

the dams would comprise low embankments, and only along the banks of Sato-oja Brook 
to the south of the impoundment would an actual barrier be required. There would also 
generally be no human activity in the immediate vicinity of the tailings storage facility. 
Only a power line (located relatively far away) could be affected in the event of a dam 
failure. 

10.17.3.5 Decommissioning 

Upon decommissioning, the tailings storage facility will be dewatered, which will lower the 
likelihood of a dam failure and reduce the potential damage caused. In terms of dam safety, 
the aforementioned order of the proposed future locations of the tailings storage facility 
would remain the same. 

10.17.3.6 Prevention and mitigation of adverse effects 

The likelihood of dam failures can be reduced by regular monitoring both during the con-
struction works and the operational phase of the dams. Monitoring obligations will be laid 
down in a dam safety control programme verified by the dam safety authority. 
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11 COMPARISON OF THE ALTERNATIVES 

11.1 Methods of comparison 

The relative significance of the environmental impacts associated with the different project 
alternatives was assessed on the basis of expert opinions. A verbal description of the com-
parisons is provided below (Sections 11.12–11.15). Matrix diagrams are provided in Sec-
tion 11.7. 

11.2 Climate and air quality 

The project’s impacts on climate and air quality are largely similar in all of the different pro-
ject alternatives. Airborne emissions will be attributable to dust (extraction, transport, crush-
ing, tailings storage facilities, etc.), the use of explosives, the heating plant, and the exhaust 
gas emissions of heavy machinery and other vehicles. The most significant component of 
dust emissions (particulate matter) will be attributable to extraction and the transport and 
processing of ore and waste rock. The heating plant will be responsible for the highest vol-
umes of the mining site’s sulphur dioxide emissions. Relatively speaking, the highest nitro-
gen oxide and greenhouse gas emissions will be attributable to heavy machinery. The emis-
sions resulting from the use of explosives will be minor in comparison. 

The production phase will be responsible for the highest emission rates. The emissions attrib-
utable to the potential expansion works and the rehabilitation phase will be marginal com-
pared to the production phase. 

Dust emissions 

The dust emissions resulting from the operation of the mine were modelled as regards so-
called particulate matter (PM10). In terms of the distribution of dust, ALT0+ and ALT1 are 
largely similar regardless of the annual extraction rate. The highest daily concentrations of 
particulate matter will be limited to the mining site and its immediate surroundings. Smaller 
volumes of particulate matter will be dispersed across a wider area comprising a radius of 
several kilometres from the mining site. In favourable conditions, concentrations amounting 
to 10 micrograms per cubic metre may be registered as far away as Niirala and Mataraselkä. 
Higher concentrations that exceed the daily guideline value (> 50 µg/m3) will be limited to 
the immediate vicinity of the open pit and generally within the current mining site. Average 
concentrations of particulate matter will be relatively low in the villages of Petkula and 
Moskuvaara, for example, amounting to a few micrograms per cubic metre. 

ALT2 would differ from the other two alternatives mostly due to the second tailings storage 
facility. The highest concentrations that exceed the daily guideline value would still be lim-
ited to the immediate vicinity of the open pit and the tailings storage facility, but higher con-
centrations could be recorded in Petkula (TSF1) and Moskuvaara (TSF4) if conditions for 
dust dispersion were favourable. The average concentrations would still be relatively low in 
the aforementioned areas, less than four micrograms per cubic metre, regardless of the chosen 
alternative. 

Heating plant 

The flue gas emissions resulting from the heating plant that will be built on the mining site 
were modelled according to Finnish Government Decree on Environmental Protection Re-
quirements for Energy Production Units of Less than 50 MW (No 445/2010). Based on the 
findings of the modelling exercise, the flue gas emissions generated by the heating plant 
would equate to no more than 20% of the daily guideline value specified for sulphur dioxide, 
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2.6% of the guideline value specified for nitrogen dioxide, and 3.1% of the daily guideline 
value specified for particulate matter. In other words, sulphur dioxide is the most critical 
contaminant generated by the heating plant relative to the guideline values, but the con-
centrations and the associated impacts can be considered minor. The emissions generated 
by the heating plant are to an extent dependent on the chosen project alternative, but the cal-
culations are greatly overestimated due to the methods stipulated by Finnish Government De-
cree No 445/2010. The calculations assume that the heating plant operates at full power 
throughout the year. This would not be the case even with the most intensive project alterna-
tive, except potentially during cold spells in the winter. In reality, emissions would be lower 
than those indicated with all of the project alternatives. ALT0+ would naturally have the low-
est emissions. Emissions would be slightly higher at an ore extraction rate of 10 million ton-
nes per annum due to the larger surface area of the mineral processing plant, but differences 
between the project alternatives are generally negligible especially considering the low level 
of emissions overall. 

Exhaust gas emissions 

The highest emissions attributable to commuter traffic and other transport relating to the min-
ing project would result from an ore extraction rate of 10 million tonnes per annum (ALT1 
and ALT2), which would also maximise the transport of concentrates and chemicals. How-
ever, the exhaust gas emissions resulting from the mining project would account for less than 
10% of the forecasted exhaust gas emissions of Sodankylä local authority in 2012 even with 
the most intensive project alternative. With ALT0+, the increase would only amount to a few 
percent. Compared to the current levels of emissions, nitrogen oxides would be the most 
significant component. Transport-related exhaust gas emissions will be distributed over a 
vast area, and their relative significance is therefore minor. 

Unlike road transport, the exhaust gas emissions attributable to heavy machinery will be lim-
ited to the mining site. The volume of particulate emissions resulting from the use of machin-
ery will be similar to that attributable to the heating plant. Compared to the dust emissions 
generated by other sources, the particulate emissions resulting from both machinery and the 
heating plant will be relatively small. The sulphur dioxide emissions resulting from the use of 
machinery will be low compared to those associated with the heating plant. Nitrogen oxide 
emissions, on the other hand, will be manifold compared to those of the heating plant.  As a 
result,  nitrogen  oxides  can  be  considered  the  most  significant  component  of  emissions  
attributable to heavy machinery. All in all, the nitrogen oxide emissions attributable to both 
the heating plant and the use of heavy machinery will be relatively low, and no harmful im-
pacts or exceedances of the guideline and threshold values set on air quality are expected 
within the mining site. Diesel/electricity-powered dumpers for transporting ore and waste 
rock will be tested at the Kevitsa mine in the future. More and more electricity may be used 
to power the dumpers as the project progresses, which would further reduce nitrogen oxide 
emissions within the mining site. 

Greenhouse gas emissions 

The mining site’s total carbon dioxide emissions will amount to between approximately 
43,600 and 73,200 tonnes per annum, depending on the chosen project alternative. The high-
est greenhouse gas emissions would naturally result from an ore extraction rate of 10 million 
tonnes per annum (ALT1 and ALT2). Compared to the overall greenhouse gas emissions 
of  Finland,  the  project’s  impacts  will  be  relatively  low  in  general. The greenhouse gas 
emissions resulting from the Kevitsa mining project equate to between approximately 0.06% 
and 0.1% of Finland’s total greenhouse gas emissions in the 2000s. Relative to the emissions 
generated by the industrial sector in the 2000s, the greenhouse gas emissions of the Kevitsa 
mine equate to between approximately 0.38% and 0.64%. 
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11.3 Surface waters and water quality 

The project’s impacts on the nearby lakes and rivers will be largely similar regardless of the 
chosen project alternative, as the wastewater generated by the mining project will in any case 
be discharged to Lake Vajunen (River Kitinen). Effects on other surface waters (Mataraoja 
Brook and River Viivajoki) will mostly comprise a reduction in flow rates due to changes in 
the drainage basin as well as small levels of diffuse pollution/nonpoint source pollution de-
pending on the chosen project alternative. 

The production phase will be responsible for the highest emission rates. The effects of the po-
tential scaling up of production on the nearby water systems (e.g. Mataraoja Brook) would 
not be as notable as during the ongoing construction works, as the wastewater management 
system will already be operational at that time. Once the mine has been decommissioned, no 
more wastewater will be discharged to Lake Vajunen, and River Kitinen will therefore no 
longer be affected. Runoff from the mining site can be discharged into the gradually filling 
open pit for several years, which will spare Mataraoja Brook from notable emissions. 

Emissions to water systems 

The levels of contaminants found in the wastewater will be largely similar regardless of the 
chosen project alternative, and the extent of the impacts will therefore mostly depend on the 
hydrological balance of the mining site and the volume of wastewater discharges. The area of 
the  mining  site  will  be  the  smallest  if  the  project  goes  ahead  according  to  ALT0+,  and  the  
volume of wastewater will therefore also be the lowest, approximately 3.5 million cubic me-
tres per annum. ALT1 would involve expanding the current mining site mostly with regard to 
the WRD. Depending on the volume of mine drainage, the volume of wastewater would be 
between approximately 4.7 and 5.7 million cubic metres per annum. The calculations do not 
factor in the water contained in the tailings with the higher production rates. With this taken 
into consideration, the volume of wastewater would be largely similar to that associated with 
ALT0+. ALT2 would involve expanding the mining site considerably, depending on the cho-
sen location of the second tailings storage facility. The area of the mining site could increase 
by as much as 13.4 square kilometres compared to ALT0+. This would make the annual vol-
ume of wastewater approximately 5.9–6.9 million cubic metres. 

River Kitinen, where wastewater will be discharged, has extremely high flow rates relative to 
the volume of wastewater. Thanks to regulation, the flow rate of River Kitinen is considera-
bly higher than it would be naturally, and the highest flow rates are recorded in the winter. 
According to the terms and conditions of the existing permit, wastewater generated within the 
mining site can only be discharged to River Kitinen when Vajukoski Dam is operational. 
Most of the wastewater resulting from the mining project will be generated in the spring, 
when the ground begins to thaw. In order to optimise the timing of wastewater discharges, 
some of the wastewater generated will have to be stored on site. The objective is to discharge 
most of the wastewater during the winter and otherwise when the flow rate of River Kitinen 
is at its highest. This will help to minimise the harmful effects of wastewater on River Kitinen 
and the environment. 

If the project goes ahead according to ALT0+, the maximum discharge rate will be 540 cubic 
metres per hour as per the existing permit. The discharge rate will drop to approximately 280 
cubic metres per hour in the summer, when the highest environmental impacts will be in-
curred. ALT1 would involve increasing the discharge rate to 700 cubic metres per hour at the 
most and to approximately 400–550 cubic metres per hour in the summer, depending on the 
volume of mine drainage. ALT2 would involve increasing the discharge rate to 1,100 cubic 
metres per hour at the most and to approximately 400–550 cubic metres per hour in the sum-
mer, depending on the volume of mine drainage. 
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Residence time in Lake Vajunen is very short, which is why a location just downstream of 
Vajukoski Dam was used as a primary reference point, where the levels of contaminants are 
expected to increase the most. The increases in Lake Vajunen will be between approximately 
30% and 60% of those measured at Vajukoski Dam. The concentrations will be further di-
luted downstream at Matarakoski Dam, by between approximately 14% and 27% from the 
levels measured at Vajukoski Dam, depending on the parameters. In terms of the project’s 
hydrological impacts and the levels of harmful substances, it must be noted that the re-
duction achieved by means of wetland treatment before discharging to Lake Vajunen 
was not factored in. This reduction in harmful substances will be especially significant 
in the summer, when the volume of wastewater will be at its highest relative to the dam 
discharges in River Kitinen. Dilution is efficient in the winter, and increases in the levels of 
impurities found in River Kitinen will mostly be relatively minor. 

The increase in the level of impurities measured in River Kitinen will be at its highest in the 
summer, when the flow rate of the river is normally at its lowest. ALT2 would naturally re-
sult in the highest increases in the levels of impurities. The harmful substance with the high-
est absolute increase will be sulphate. The natural levels of sulphate in River Kitinen are in 
the region of 3 milligrams per litre. If the project was to go ahead according to ALT2, the 
levels could increase to as much as 35 milligrams per litre just downstream of the discharge 
pipe, while the maximum levels associated with ALT0+ would be 25 milligrams per litre. 
Considerably lower levels would be measured in Lake Vajunen and further downstream in 
River Kitinen. The environmental impacts of sulphate are relatively low. 

In terms of substances that are harmful to aquatic organisms, the levels of nickel will increase 
the most. With regard to nutrients, nitrogen concentrations will increase the most. If the pro-
ject was to go ahead according to ALT2, nickel levels could increase to as much as 8.5 mi-
crograms per litre at Vajukoski Dam, while the maximum levels associated with ALT0+ 
would be approximately 5 micrograms per  litre.  The increase would be higher  than that  re-
corded in River Kitinen during dry seasons but still comfortably below the environmental 
quality standard (20 g/l). The measured and estimated levels are total concentrations, while 
the environmental quality standard applies to soluble contents, which are a more accurate 
measurement of bioavailability. 

The increase in levels of copper will be small, approximately 5 micrograms per litre at the 
most with ALT2 and 3 micrograms per litre with ALT0+. The increase in levels of copper is 
not expected to have a significant impact on the receiving waters. Even small concentrations 
of copper may nevertheless cause noticeable harmful effects in some aquatic organisms. The 
environmental quality standard set on copper in drinking water is considerably higher: 2,000 
micrograms per litre. 

The estimated increase in levels of nitrogen would be no more than approximately 240 mi-
crograms per litre at most (ALT2), and nitrogen will mostly occur in the form of nitrate nitro-
gen. The increase associated with ALT0+ would be approximately 150 micrograms per litre. 
The increased levels of nitrogen would cause eutrophication in the receiving waters, which in 
fluvial waters would mostly result in higher volumes of algae, or periphyton. The mining pro-
ject will only slightly increase the levels of phosphorus, which is the other main culprit re-
sponsible for eutrophication, and the availability of phosphorus is likely to limit periphyton 
growth. According to estimates, the increasing levels of suspended solids attributable to the 
mining project will still be measurable in River Kitinen during dry seasons, but the concentra-
tions will be low and will not have significant adverse effects on the aquatic environment. 

The increases associated with ALT1 would be between those associated with ALT0+ and 
ALT2. In the winter, the increases will be considerably lower than the aforementioned figures 
with regard to all harmful substances. 
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The second tailings storage facility that would have to be constructed if the project was to go 
ahead according to ALT2 would increase the levels of impurities in the nearby water systems 
slightly due to the resulting leachate. Noticeable impacts would mostly be attributable to in-
creased sulphate levels and electrical conductivity. 

Changes in drainage basins 

The drainage basin of Mataraoja Brook will shrink by just under 10 square kilometres in the 
headwaters, which will reduce the flow rate of Mataraoja Brook. The drainage basins of Lake 
Saiveljärvi and River Viivajoki will also shrink by a few square kilometres, which will also 
slightly reduce the flow rate of River Viivajoki. The changes would be relatively minor as re-
gards ALT0+ and ALT1. As regards ALT2, building the second tailings storage facility in the 
location of TSF1 or TSF3 would have the highest impact on the flow rate of Mataraoja Brook 
(a reduction of approximately 30%). The reduction in the flow rate of River Viivajoki would 
be between 10% and 20% (TSF2, TSF4, or TSF5). 

Sediments 

The effects of the mining site’s emissions on sedimentation in Lake Vajunen and downstream 
in River Kitinen will be minor thanks to regulation and changes in the flow rates, regardless 
of the chosen project alternative. The nearby lakes, Lake Satojärvi and Lake Saiveljärvi, will 
not be directly affected, although dust emissions, for example, may cause small depositions in 
the lakes. 

Diatoms, phytoplankton, and benthic communities 

The most significant changes in the diatom and benthic communities found in River Kitinen, 
where wastewater will be discharged, will be attributable to the increased levels of nitrogen 
and heavy metals, mostly nickel and copper. The volume of biomass will not necessarily 
change much, but the species that have the best tolerance to the aforementioned substances 
could become overrepresented. The difference between ALT0+, which is based on the exist-
ing permit, and ALT2, which is the most intensive scaling-up scenario, is minor in terms of 
the resulting increases in the levels of heavy metals and nitrogen and therefore the project’s 
effects on aquatic organisms. 

ALT2 would result in considerable changes in the flow rate of Mataraoja Brook and, if TSF2, 
TSF4, or TSF5 were chosen, also in River Viivajoki. The changes in flow rates would proba-
bly cause changes in the aquatic organisms of Mataraoja Brook and River Viivajoki. The 
most significant changes would occur in the headwaters of these water systems. 

The emissions resulting from the mining project would only affect the nearby Lake Saivel-
järvi and Lake Satojärvi indirectly, and effects on phytoplankton would be minor, with the 
exception of TSF4 and TSF5 which would involve destroying one of the lakes completely. 
Changes in the water levels of Lake Satojärvi and Lake Saiveljärvi (changes in the drainage 
basins, effects of mine drainage, i.e. groundwater drawdown) could also affect the lakes’ 
phytoplankton and other organisms as well as aquatic plants. Estimates nevertheless indicate 
that changes in the water levels would be minor: only a few centimetres at most in Lake Sato-
järvi and even less in Lake Saiveljärvi. The resulting impacts would therefore also be minor. 

Ecological and chemical status of surface waters 

The general objective of the Finnish Act on Water Resources Management is to prevent the 
status of waters from deteriorating and to achieve a good status for all waters. Any assess-
ment of the mining project’s impact on surface water quality needs to take into account 
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whether the project is likely to compromise the environmental objectives set on the ecological 
and chemical status of the waters covered by River Kemijoki Water Management Plan. The 
changes resulting from the mining project are unlikely to have a significant impact on the 
ecological or chemical status of River Kitinen regardless of the chosen project alternative. 
River Kitinen is a heavily modified water body with a good ecological status relative to the 
highest status possible. 

If the project goes ahead according to ALT0+ or ALT1, the drainage basins of Mataraoja 
Brook and, to an extent, Lake Saiveljärvi will shrink, which will alter the hydrology and 
morphology of these water systems. The hydrological and morphological changes that will 
occur in Mataraoja Brook will be considerable. The ecological status of Mataraoja Brook is 
rated as good overall. The status of Mataraoja Brook is likely to deteriorate taking into con-
sideration the hydrological and morphological changes and the changes that have already 
been observed in the headwaters as a result of experimental extraction and the construction 
works. However, Mataraoja Brook will not be directly affected during the production phase. 
The ecological status of Lake Saiveljärvi is rated as moderate (occasional high levels of nu-
trients and algae). The mining project is not believed to have a significant impact on the eco-
logical status of Lake Saiveljärvi. The relatively small changes in the flow rate of River 
Viivajoki are also not believed to affect the status of the water system (River Ympärysjoki). 

If the project was to go ahead according to ALT2, the flow rates and water levels of Mata-
raoja Brook, Lake Saiveljärvi, Lake Satojärvi, and River Viivajoki (River Ympärysjoki) 
would drop depending on the chosen location of the new tailings storage facility, and one of 
the lakes would be destroyed altogether if either TSF4 or TSF5 was chosen. The project 
would cause significant hydrological and morphological changes in the area, with the excep-
tion of TSF1 and TSF3, which would result in relatively minor changes in the lakes and in 
River Viivajoki. Lake Satojärvi has been drained in the past, and the lake is therefore not un-
altered even in its current condition. The emissions resulting from the mining project would 
not have a direct impact on Mataraoja Brook, the lakes, or River Viivajoki, and the project’s 
effects on the ecological and chemical status of these water systems would be minor. 

11.4 Fish and fishing 

The project’s most significant impacts on fishing would be attributable to ALT2 and depend 
on its technical execution. The production phase will have the most notable impacts regard-
less of the chosen project alternative, although construction works relating to the potential 
scaling up of the mine could cause temporary adverse effects due to local turbidity, for exam-
ple. No noticeable adverse effects will remain once the mine has been decommissioned. 

ALT0+ and ALT1 would have largely similar effects on fish and fishing. Thanks to efficient 
dilution, effects on fish and fishing in River Kitinen will be minor overall, and no changes are 
expected in the edibility of fish. Increased levels of nutrients may make traps and nets slightly 
more mucilaginous in River Kitinen, but the change is not believed to be significant consider-
ing the levels of nutrients. 

Based on the electrofishing samples taken from the headwaters of Mataraoja Brook, no fish 
are found in the headwaters. Minor changes in water quality and the drop in the flow rate will 
make conditions in Mataraoja Brook less favourable to brown trout, which is already only oc-
casionally found in the brook. The project’s effects on other fish species or on fishing in 
Mataraoja Brook will be minor. The drainage basins of Lake Saiveljärvi and River Viivajoki 
will shrink by a few square kilometres, which will slightly reduce the flow rate of River 
Viivajoki. Small volumes of leachate from the tailings storage facility could drain into Lake 
Saiveljärvi over time, but this is not believed to have a significant effect on water quality in 
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the lake. All in all, the project is not believed to have a significant impact on fish or fishing in 
Lake Saiveljärvi or River Viivajoki. 

As regards ALT2, the key question is the future location of the new tailings storage facility. 
If Lake Saiveljärvi was used as a tailings storage facility (TSF4), the whole lake would have 
to be destroyed and its value as a fishing destination would be lost. The flow rate of River 
Viivajoki would also drop, which would make conditions less favourable to grayling in par-
ticular. Using Lake Satojärvi as a tailings storage facility (TSF5) would have less of an im-
pact, as the lake has hardly any value in terms of fishing. Effects on River Viivajoki would be 
the same as those associated with TSF4. The potential loss of Lake Saiveljärvi can be consid-
ered relatively significant, although the lake’s importance as a fishing destination is relatively 
minor compared to River Kitinen. 

If the new tailings storage facility was to be built in the headwaters of Mataraoja Brook 
(TSF1),  the economic value of  these waters,  albeit  low, would be lost.  The effects  of  TSF3 
would be practically identical  with those associated with TSF1 (drop in the flow rate,  etc.).  
Effects on fish and traps in River Kitinen would be largely similar to those associated with 
ALT0+ and ALT1. 

11.5 Soil, bedrock, and groundwater 

The project’s most significant impacts on soil, bedrock, and groundwater will be attributable 
to the open pit. Draining the mine will inevitably lower the area’s water table. The drop in the 
water table (groundwater drawdown) will increase gradually as the mine gets deeper, and will 
ultimately stabilise at a level where the volume of groundwater released into the mine no 
longer increases. As regards ALT0+, estimates indicate that equilibrium will be reached when 
the volume of mine drainage water is one million cubic metres per annum, at which point the 
drawdown will extend to a radius of 1,700 metres from the centre of the open pit. With ALT1 
and ALT2, the corresponding volume of mine drainage water would be approximately 
two million cubic metres per annum, and the drawdown would extend to a radius of approxi-
mately 2,000 metres. The most significant drawdown will be registered in the immediate vi-
cinity of the mine, whereas the drawdown will decrease rapidly further away. The drawdown 
is believed not to have an impact on the hydrological balance of Lake Satojärvi. During the 
rehabilitation phase, the open pit will be filled with surface runoff, which will counteract the 
drawdown. The key question will be the levels of contaminants found in the water collecting 
in the open pit in the long term. Thanks to stratification, the poorest-quality water will proba-
bly ultimately settle deeper in the open pit while water quality near the surface will be con-
siderably better. 

Other impacts on soil and groundwater may result from the disposal of by-products (tailings 
storage facility and WRD) and the resulting leachate. As regards ALT0+ and ALT1, it is cru-
cial that almost all of the groundwater generated in the locations of the waste disposal sites 
flows towards the centre of the current mining site and more specifically towards the open 
pit. The environmental acceptability of waste rock and tailings (TSF A) is generally high, and 
no substantial volumes of hazardous leachate are therefore expected. The most problematic 
substance in terms of the environment is sulphide tailings, which will be stored separately in 
TSF B. The tailings storage facility will have a solid base and a liner, which will prevent haz-
ardous leachate from polluting groundwater. The disposal sites (WRD and TSF A) are mostly 
located in wetland areas, where any heavy metals found in leachate will largely be absorbed 
by the underlying peat. Both the peat and the underlying fine-grained till also restrict the flow 
of groundwater and hazardous substances. Groundwater within the mining site has naturally 
elevated levels of heavy metals and is not used for human consumption. Similar minor im-
pacts resulting from leachate may occur underneath the new tailings storage facility associ-
ated with ALT2. Depending on the chosen location, Mataraoja Brook or River Viivajoki 
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would be the most affected. However, the impacts are expected to be minor overall. Due to 
the soil types found in the area, controlling impacts on groundwater would be more challeng-
ing if the tailings storage facility was built on the banks of Mataraoja Brook (TSF1 and 
TSF3). 

11.6 Vegetation and biodiversity 

As regards vegetation and biodiversity, the project’s impacts will mostly materialise during 
the ongoing construction works and the potential scaling up of the mine. The impacts will be 
divided into direct loss of habitats and indirect effects (dust emissions, hydrological changes, 
etc.). The direct loss of habitats will be considerably more significant than the indirect effects 
regardless of the chosen project alternative. The landscaping works that will begin once the 
mine has been decommissioned will make the area look very different from its current state. 
Pioneer species (grass, willows, and birch) will gradually establish themselves in the newly 
landscaped areas. The WRD will be capped with a suitable growth medium, which will hope-
fully promote vegetation. The decommissioned tailings storage facility will form a flat, im-
permeable field, which will be capped with a growth medium mixed with peat or humus to 
promote natural vegetation. The biotopes lost as a result of the mining project will gener-
ally not reappear in the area. 

As regards ALT0+, impacts on natural habitats will be limited to the current mining site, as 
would also be the case with ALT1. ALT2 would involve destroying a range of plants and 
habitats depending on the chosen locations of the waste disposal sites: 

TSF1 would involve building the tailings storage facility in Sippiöaapa Bog. In terms of bio-
topes protected under the Finnish Forest Act, the area has habitats found in the immediate vi-
cinity of small ponds, streams, and rivulets, as well as herb and grass spruce mires, thin-
peated rich spruce mires, outcrops, and small wooded moorland islands. Threatened biotopes 
found in the area include rich lawn fens (endangered) and herb-rich pine fens and rich pine 
fens (vulnerable), in addition to which the area has rich flark fens, rich birch flark fens, thin-
peated herb spruce mires, and herb and grass spruce mires (near threatened). In terms of 
threatened or otherwise significant species of plants, the area has populations of the nation-
ally protected European common twayblade, the vulnerable Hudson Bay sedge and early 
marsh orchid, and the livid sedge, for the survival of which Finland is responsible under in-
ternational conventions. 

TSF2 would involve building the tailings storage facility in the southern parts of Kevit-
sanaapa Bog. No habitats protected under the Finnish Forest Act are found in the area. The 
area does, however, have rich lawn fens, which have been classified as endangered. The livid 
sedge, for the survival of which Finland is responsible under international conventions, is also 
known to occur in the area. 

No on-site surveys were carried out in the location of TSF3, but the area is presumed to be 
largely similar to TSF1 in terms of its overall characteristics. 

TSF4 would involve using Lake Saiveljärvi and its surroundings as the tailings storage facil-
ity. Habitats protected under the Finnish Forest Act include herb and grass spruce mires and 
flood meadows. Threatened biotopes found in the area include rich lawn fens (endangered) 
and rich spruce-birch fens (vulnerable), in addition to which the area has Rubus 
chamaemorus spruce mires and herb and grass spruce mires (near threatened). The livid 
sedge, for the survival of which Finland is responsible under international conventions, is also 
known to occur in the area. 
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TSF5 would involve using Lake Satojärvi and its surroundings, which are partially located 
within the Koitelaiskaira Natura 2000 site, as the tailings storage facility. Protected biotopes 
in the area include herb and grass spruce mires and habitats found in the immediate vicinity 
of springs (Finnish Forest Act) as well as natural springs (Finnish Water Act). Threatened 
biotopes found in the area include rich lawn fens (endangered) as well as rich pine fens (vul-
nerable), in addition to which the area has thin-peated herb spruce mires, Rubus 
chamaemorus spruce mires, and tall-sedge spruce-birch fens (near threatened). Threatened or 
otherwise significant species of plants and fungi include the vulnerable early marsh orchid 
and the near threatened Amylocystis lapponica and Phlebia centrifuga. 

WRD1.1 would involve expanding the WRD into the Koitelaiskaira Natura 2000 site. The 
area has outcrops protected under the Finnish Forest Act. The area also has populations of the 
vulnerable early marsh orchid. 

WRD1.2 would involve destroying outcrops, which are protected under the Finnish Forest 
Act. Threatened biotopes found in the area include Equisetum sylvaticum spruce mires and 
serpentine outcrops (vulnerable), in addition to which the area has herb-rich sedge fens and 
low-sedge pine fens (near threatened). The area also has populations of the Alpine catchfly, 
which has been identified as a species of special concern and for the survival of which 
Finland is responsible under international conventions. 

WRD1.3 would involve destroying thin-peated rich spruce mires and outcrops, which are 
protected  under  the  Finnish  Forest  Act.  The  area  also  has  rich  lawn  fens,  which  have  been  
classified as endangered, as well as thin-peated rich spruce mires and rich flark fens, which 
have been classified as  near  threatened.  In terms of  threatened or  otherwise significant  spe-
cies of plants, the area has populations of the nationally protected European common tway-
blade, the vulnerable early marsh orchid, and the livid sedge, for the survival of which 
Finland is responsible under international conventions. 

In terms of vegetation and biodiversity, TSF2 would be the best location for the tailings stor-
age  facility  (the  loss  of  species  and  habitats  would  be  the  least  significant).  As  regards  the  
other alternatives, the order would be TSF4, then TSF5, and then TSF1. TSF1 would there-
fore lead to the most significant losses. 

In terms of the future locations of the WRD, the option with the least adverse effects on vege-
tation and biodiversity would be WRD1.2 if the WRD was not allowed to extend beyond the 
road to the west, thereby preserving the nearby Alpine catchfly population and threatened 
biotopes. Based on the current plans, WRD1.1 would be the best option. Although the loca-
tion overlaps slightly with the Koitelaiskaira Natura 2000 site, the WRD would be unlikely to 
substantially compromise the biological integrity of the vast nature reserve. WRD1.3 would 
involve expanding the WRD into Sippiöaapa Bog similarly to TSF1, which would result in 
the most significant losses. 

11.7 Animals 

The project’s impacts on animals relate to direct loss of habitats, noise, and dust emissions. 
The increased traffic and human activity attributable to the project may also disturb animals. 
The loss of habitats and noise pollution are nevertheless considered the most significant 
impacts. In terms of the project’s life cycle, adverse effects on animals will mostly material-
ise during the construction works. More habitats will be lost whenever works begin in new 
areas of the mining site. Noise pollution will continue throughout the project, although it will 
be at its highest during the early stages. The landscaping works associated with the rehabilita-
tion phase will make the habitats found in the area very different from the current conditions. 
Species that may benefit from the mining project after the mine has been decommissioned in-
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clude waterfowl, waders, and gulls, which may find new areas for feeding and nesting in the 
vicinity of the capped tailings storage facilities in particular. The objective of the rehabilita-
tion phase is to increase the volume of biomass by landscaping the capped WRD, for exam-
ple. This may lead to the former mining site having more young trees than before, which 
could benefit the area’s elk populations, for instance. 

Loss of habitats 

The effects of ALT0+ and ALT1 are largely similar in terms of the loss of habitats. ALT2 in-
volves several alternative locations for the waste disposal sites, which differ considerably 
from each other in terms of their bird life, for example. 

TSF1 would be located in an area that has a rich variety of species of birds typically found in 
wetland areas, including several conservationally important species. The areas with the rich-
est bird life are found in Sippiöaapa Bog to the north of Mataraoja Brook. TSF1 would in-
volve destroying the current habitats of animals found in the area. Vast habitats suitable for 
wetland birds, for example, would nevertheless remain relatively intact in Sippiöaapa Bog to 
the north of the location of TSF1. There is currently an active territory of a threatened species 
of birds of prey approximately one kilometre to the north of the location of TSF1. Due to the 
open space that would have to be cleared for the tailings storage facility in this area, consid-
erably more disruption would be caused to the territory of the birds than is currently the case 
and it is possible that the birds would move elsewhere as a result of the construction works. 

TSF2 would involve building the tailings storage facility near the existing power line. Com-
pared to the other alternatives, the loss of this area would be relatively insignificant in terms 
of birds and other animals. No on-site surveys were carried out in the location of TSF3, but 
the area is presumed to be largely similar to TSF1 in terms of its overall characteristics. 

The location of TSF4 comprises Lake Saiveljärvi and its surroundings. The shores of Lake 
Saiveljärvi are mostly barren, and there are few fertile coves suitable for feeding waterfowl 
compared to Lake Satojärvi, for example. The most verdant shores are found near River 
Viivajoki at the eastern end of the lake. This is also where the majority of conservationally 
important species of waterfowl and waders are found. The lake also has significance as a 
gathering place during migration. TSF4 would involve changing the habitats found in the area 
completely. This would have a major impact on waterfowl in particular, which currently use 
Lake Saiveljärvi as a resting place during migration. 

The location of TSF5 comprises Lake Satojärvi and its surroundings. Lake Satojärvi has the 
richest bird life of all the areas located near the mining site. The lake is located within the 
Koitelaiskaira Natura 2000 site. The birds nesting in the area include several waterfowl spe-
cies that are commonly found in Lapland, such as the Common Scoter, the Long-tailed Duck, 
and the Smew. The area also has a number of species that are usually only found further 
south. The lake has significance as a locally valuable area of nesting and as a resting place for 
migrating waterfowl, waders, and gulls. The area is also significant as a gathering place dur-
ing the moulting season. The land around Lake Satojärvi is home to several old-growth forest 
species and conservationally important species of birds. TSF5 would involve changing the 
habitats of waterfowl found in the Kevitsa area considerably. Lake Satojärvi is an important 
feeding and nesting place for many species of waterfowl, and there are no alternative, more 
verdant habitats in the more oligotrophic Lake Saiveljärvi or in other nearby areas. 

WRD1.1 would involve destroying a vital habitat for wetland birds (Huutamoaapa Bog). 
WRD1.1 also encroaches on the territory of a threatened species of birds of prey. WRD1.2 
and WRD1.3 are believed to have less impact on bird life. 
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All in all, the potential scaling up of the mining project would have considerable adverse ef-
fects on terrestrial animals especially in the directly affected areas where habitats would be 
lost. The unbroken wetland habitats and the birds found in these areas would be the most af-
fected. Due to the major earthworks that would be carried out on the mining site, the impacts 
would generally be irreversible and affect the area’s species in the long term. In terms of wet-
land biotopes, alternative habitats are nevertheless found in the central and northern parts of 
Sippiöaapa Bog on one hand and within the Koitelaiskaira Natura 2000 site on the other. 
However, habitats of similar size and with the same biotopes as those currently found around 
Lake Satojärvi do not exist in the vicinity of the mining site. 

From the perspective of the project’s impacts on animals, the best option for the potential fu-
ture location of the tailings storage facility would be TSF2. The location of TSF2 has the 
most conventional bird life of the surveyed areas, and it would not encroach on territories of 
threatened species of birds of prey, for example. The area also has no particularly important 
species of terrestrial animals. The options with the most considerable adverse effects on ani-
mals would be TSF5 and TSF4. TSF1, which would involve building the tailings storage fa-
cility in the southern parts of Sippiöaapa Bog, would also have a considerable impact on the 
area’s diverse range of wetland species, but alternative habitats for these species would be 
available in the areas that would remain of Sippiöaapa Bog. 

As regards the future locations of the WRD, the options with the least adverse effects on ani-
mals would be WRD1.2 and WRD1.3. WRD1.1 would involve building the WRD partially 
within the Koitelaiskaira Natura 2000 site, and it would encroach on the territory of a threat-
ened species of birds of prey located just over a kilometre away. 

Noise pollution 

In terms of noise pollution, the zone where noise levels exceed 45 dB(A) will be at its most 
expansive during the current construction phase, when ore is being extracted from the top of 
the open pit and earthworks will be in progress across the mining site. Higher noise levels 
will mostly be confined within the boundaries of the mining site, with the exception of the di-
rection of Lake Satojärvi to the east of the open pit. Although the number of noisy activities 
will be fewer during the production phase than during the construction phase, the noise levels 
will generally be higher. On the other hand, some of the activities will take place within the 
sound barriers formed by the walls of the open pit, which will efficiently lower noise pollu-
tion in the surrounding areas. The noise pollution generated by the mine during the produc-
tion phase will be in excess of 70 dB in some areas of the mining site, but will drop rapidly as 
the distance from the sources of the noise increases. The maximum noise levels that will be 
recorded within the Koitelaiskaira Natura 2000 site on the northwestern shores of Lake Sato-
järvi will be in the region of 45 dB. There is little difference between the project alternatives, 
as the noise levels emitted by the mineral processing plant will have less of an impact on 
Lake Satojärvi and its bird life than those attributable to the open pit. Moreover, the noise 
levels and the resulting disturbance will decrease considerably over the years as the mine gets 
deeper. 

11.8 Nature conservation areas and Natura 2000 sites 

In terms of nature conservation areas, the project will mostly have an impact on the Koite-
laiskaira Natura 2000 site (FI1301716, SCI/SPA), which is located immediately to the east of 
the mining site. The area also belongs to Finland’s national programme for the development 
of national parks and nature conservation areas (Koitelaiskaira National Park, KLO120005). 

The project’s impacts would be considerable if the project went ahead according to ALT2 
and Lake Satojärvi was used as the tailings storage facility (TSF5). A Natura assessment has 
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been produced of the project’s impacts on the Natura 2000 site and appended to this report. 
According to the Natura assessment, the project’s most significant impacts in terms of the 
Natura 2000 programme are as follows: 

ALT0+ and ALT1 are not believed to have adverse effects on the numbers of any of the spe-
cies of animals protected under the programme or to change the relative prevalence of differ-
ent species to an extent that would be considered harmful to the area’s natural habitats or the 
characteristics of the Natura 2000 site. The assessment also revealed no such potentially mi-
nor changes that together could have significant adverse effects on the area’s characteristics, 
structure of habitats, or ecological functionality. 

All in all, ALT0+ and ALT1 are not expected to have considerable adverse effects on the 
protected habitats or species or on the Natura 2000 site on the whole. 

The project’s impacts on the Natura 2000 site were studied starting from the premise that the 
site needs to retain its current characteristics as well as its current ecological functionality and 
diversity of species in the long term. The project is not believed to have any such effect on 
the biotopes or vegetation found within the Natura 2000 site that would change the numbers 
and relative prevalence of different species in a negative manner. 

As regards ALT2 (combined with TSF5 and WRD1.1), the project would have significant 
adverse effects on transition mires and quaking bogs as well as on humic ponds and lakes. 
The project would not have significant adverse effects on the other protected biotopes and 
species of plants found within the Natura 2000 site. 

The project’s impacts on individual protected species of animals will be minor or no more 
than moderate. This is due to the fact that the area of the Koitelaiskaira Natura 2000 site is 
vast and the fact that the area has sufficient volumes of ecologically functional habitats to ful-
fil its purpose, i.e. to sustain the number of breeding pairs specified in the Natura 2000 fact-
sheet, in the future as well. 

As the project will nevertheless affect several different species and the potential loss of Lake 
Satojärvi in particular would change the structure of habitats found within the Natura 2000 
site considerably, ALT2 (TSF5) can be considered to have significant adverse effects on the 
ecological integrity of the area on the whole. The assessment indicates that these major 
changes could together have a considerable adverse effect on the area’s characteristics, struc-
ture of habitats, or ecological functionality in the foreseeable future. 

As the possibility that mining activities could in the foreseeable future have adverse ef-
fects  on  the  integrity  of  the  Natura  2000  site  and  its  ecological  complexity  cannot  be  
completely ruled out, the overall impact of ALT2 is considered, on the basis of the pre-
cautionary principle, to be highly adverse as regards the protected habitats and species 
of the Natura 2000 site. 

There is also a Natura 2000 site comprising Pomokaira Wilderness (FI1301712) along the 
transport route. Based on a needs assessment carried out with regard to the Pomokaira Natura 
2000 site, a Natura assessment pursuant to Section 65 of the Finnish Nature Conservation Act 
was not deemed necessary. 

Thanks to longer distances, the project is not expected to have an effect on the following 
nearby nature conservation areas: Koitelaiskaira Wilderness, protected old-growth forest 
(AMO120292); Pomokaira-Tenniöaapa Bog, protected wetland (SSA120157); Pomokaira 
Wilderness, protected old-growth forest (AMO120286); Ilmakkiaapa Bog, protected wetland 
(SSA120158); and Viiankiaapa Bog, protected wetland (SSA120159). 
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The Finnish Government discussed the Natura 2000 programme in its plenary session on 
22 January 2004: 

The Finnish Government decided on the inclusion of new sites to the European Natura 2000 
network insofar as proposals made by the Finnish Government on 20 August 1998 had been 
returned by the Supreme Administrative Court of Finland. The fate of a total of 35 Natura 
2000 sites was decided during the session. One site was stripped of its Natura 2000 status. In 
terms of sites found in Lapland, decisions were made about Kemihaara Wetland and Koite-
laiskaira Wilderness, among others. Two statements were appended to the decision, one of 
which identifies Koitelaiskaira Wilderness and the Antinmäki-Kylmäpuro-Hevossuo area as 
having ore and mineral deposits. The first statement read as follows: 

Koitelaiskaira Wilderness (FI1301716) and the Antinmäki-Kylmäpuro-Hevossuo area 
(FI1200304) have ore and mineral deposits. The Finnish Government is committed to 
promoting projects that aim to exploit these ore and mineral resources by securing op-
portunities for prospecting in these areas in the future as well. The Finnish Government 
also supports efforts to establish mining sites in these areas, subject to the provisions of 
Section 65 and Section 66 of the Finnish Nature Conservation Act. (Heikki Korpelainen, 
Senior Adviser, Finnish Ministry of the Environment, 1603 9516) 

Mining projects and conservation efforts are also compatible according to the latest guide-
lines of the European Commission on undertaking non-energy extractive activities in accor-
dance with Natura 2000 requirements, as long as certain conditions are fulfilled. 

The guidance document includes a flow chart according to which proposed projects need to 
be assessed within Natura 2000 sites. If, in spite of a negative assessment and in the absence 
of alternative solutions, a plan or project must nevertheless be carried out for imperative rea-
sons of overriding public interest, compensatory measures must be taken, albeit that little 
practical experience of this has accumulated so far. According to the guidance document, 
most  mining  projects  never  reach  this  stage,  as  a  less  damaging  alternative  can  usually  be  
found. If compensatory measures do have to be taken, they will need to factor in the follow-
ing in order to ensure that the overall coherence of the Natura 2000 network is protected: 

As regards sites designated under the European Habitats Directive, compensatory measures 
should contribute to the conservation of natural habitats and species of Community Interest 
within the same biogeographical region of the Member State concerned. As regards sites des-
ignated under the European Birds Directive, compensatory measures should contribute to 
conservation within the same range, migration route, or wintering area of bird species. In the 
case of the Kevitsa mining project, compensatory measures could therefore be introduced at 
least within the old Province of Lapland. Naturally, compensatory measures should ideally 
contribute to conservation as close to the adversely affected Natura 2000 sites as possible. 
(European Commission, 2011) 

11.9 Landscape and scenery 

The local landscape and scenery will change as a result of the construction of roads, the min-
eral processing plant, the heating plant, and other infrastructure built during the construction 
phase regardless of the chosen project alternative. Thanks to the location and topography of 
the mining site, the structures associated with the mine will not be particularly visible from 
afar. The mining site itself (mineral processing plant and other similar structures) will not be 
visible from afar regardless of the chosen project alternative. 

The  most  significant  difference  between  ALT0+ and  ALT1  is  the  size  of  the  WRD,  which  
would be considerably larger if the project was to go ahead according to ALT1. This would 
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increase the visibility of the WRD from the direction of Lake Vajunen in the northwest. The 
WRD would also dominate the scenery more in relation to natural land formations. The WRD 
would not be largely visible from European route E75. 

Thanks to the thickness of the local forest, the taller tailings storage facility would not be 
visible from far away except in the south, where the forest is broken up by wetland, a corridor 
cleared for the power line, and Lake Saiveljärvi. However, the tailings storage facility would 
still not be particularly visible even from the direction of Lake Saiveljärvi. 

As regards ALT2, the expansion of the WRD would not change the landscape visible from 
the north considerably compared to the effects of ALT0+. In terms of the alternatives for ex-
panding the WRD, WRD1.2 would have the biggest impact on local scenery, as the WRD 
would extend close to a  reindeer  sorting pen.  From afar,  the WRD would mostly be visible  
from the direction of Lake Vajunen. 

The tailings storage facility would not be visible from afar regardless of the chosen location, 
with the exception of TSF1. TSF1 could be visible from the direction of Lake Vajunen. 

All of the alternative locations of the WRD and the tailings storage facility would cause local 
changes in the physical visual scenery, the soundscape and “smellscape” of the area, and in 
the psychological perception of local residents and people who habitually use the area for rec-
reation, as the natural wetland, woodland, and/or lakes would be replaced by new scenery. In 
terms of the different alternatives, TSF4 and TSF5 would have the most significant psycho-
logical impact, as they would remove a lake from the visual scenery and the sounds of waves 
and waterfowl from the area’s soundscape. The use of the Koitelaiskaira Natura 2000 site for 
mining activities would also constitute a major change in people’s perceptions of landscape 
and scenery. 

Landscaping works on the WRD and the embankments associated with the tailings storage 
facility will be completed once the mine has been decommissioned. The artificial look of the 
area will gradually fade as the landscaping works progress and vegetation is re-established. 
The physical characteristics of the waste disposal sites will nevertheless betray their origin, 
and  the  WRD and  the  tailings  storage  facility  will  remain  permanent  features  in  the  area’s  
landscape and scenery. Any buildings and structures associated with the mine that will not 
have a further purpose will be dismantled, which will remove some of the industrial charac-
teristics of the landscape. The open pit will gradually fill with groundwater and runoff and 
turn into a new lake. 

11.10 Planning, land use, built environment, and sites of cultural and historical importance 

A legally binding local master plan designates the current site for mining activities, which 
means that ALT0+ or ALT1 comply with the existing land use master plan. A building permit 
has been granted for developing the site according to ALT0+ on the basis of a special devel-
opment order. A new special development order and building permit would have to be sought 
if the mining site was to be scaled up. The first two alternatives are therefore consistent with 
both the local master plan and the regional land use plan. Sodankylä Local Council has not 
commented on the need to produce a detailed plan for the mining site in its statement con-
cerning the special development order. 

There are also no differences between ALT0+ and ALT1 as regards land use implications. 
Both alternatives would have an adverse effect on the recreational use of the nearby areas but 
no direct implications on existing housing stock. Increased levels of traffic may cause vibra-
tion, dust emissions, and noise pollution to residents living closest to the road leading to the 



   
   
   
   
   

 
Copyright © Pöyry Finland Oy 

 9M209124 
 5 April 2011 

 345(372) 

site. The two alternatives also do not have implications on any sites of cultural or historical 
importance located in the area. 

As regards ALT2, the expansion of the mineral processing plant would require a new special 
development order. The expansion of the WRD, which may be necessary, falls within the 
boundaries of the current master plan. The alternative future locations of the tailings storage 
facility are also all within the boundaries of the master plan, with the exception of TSF5 
(Lake Satojärvi). TSF5 would require amendments to both the regional land use plan and the 
master plan. As regards land use, the recreational viability of the nearby areas could be com-
promised further depending on the chosen location of the disposal sites, and reindeer hus-
bandry could be severely hampered. The local master plan also identifies a snowmobile route 
that traverses all of the alternative future locations of the tailings storage facility, and snow-
mobiles would therefore have to be rerouted to make way for the tailings storage facility and 
the open pit. 

In terms of the built environment, two holiday homes located along the access road to the site 
and two holiday homes located on the banks of Lake Saiveljärvi would have to be demolished 
if either TSF1 or TSF4 were to be chosen. 

According to the local master plan, TSF4 would also require two archaeological sites to be 
destroyed, for which consent would have to be sought from the Finnish National Board of 
Antiquities. The other proposed locations are not known to be of archaeological interest. 

After decommissioning, the area can once again be used for forestry, for example. 

11.11 Traffic 

Traffic on European route E75 has already increased significantly as a result of the ongoing 
construction works. The increase in the volume of traffic would be considerably smaller dur-
ing the construction works associated with the potential scaling up of the mine. Traffic vol-
umes will increase from current levels during the production phase regardless of the chosen 
project alternative. Especially as regards heavy goods vehicles, the increase will be almost 
proportional to the increase in the production volume, which is why the highest increase in 
the volume of traffic would result from an ore extraction rate of 10 million tonnes per annum 
(ALT1.2/ALT2.2). Once the mine has been decommissioned, traffic volumes will return to 
their previous levels. 

According to a traffic safety assessment carried out on the basis of the projected volumes of 
traffic attributable to the mining project, traffic safety on European route E75 will remain 
within normal levels regardless of the chosen project alternative. The relative increase in the 
volume of traffic will be substantial, especially as regards ALT1.2/ALT2.2, but the total vol-
umes will still be relatively low compared to the national averages on other similar roads. The 
increase in the volume of heavy goods vehicles will be more notable than that of overall traf-
fic volumes regardless of the chosen project alternative. The overall volume of traffic is not 
expected to increase by more than a few percent along European route E75. The volume of 
heavy goods vehicles is expected to increase by between 10% and 30% depending on the 
stretch  of  the  road.  The  increase  would  be  considerably  higher  if  concentrates  were  to  be  
transported to a rail terminal in the direction of Kemijärvi (along European route E63). 

11.12 Noise  

Noise pollution was assessed both in terms of traffic noise and industrial noise. 
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Based on the road noise modelling exercise, a zone where the average daytime (between 7 am 
and 10 pm) noise level amounts to 50 dB(A) will extend to a distance of approximately 65 
metres from the centre line of the road on both sides along the stretch where the speed limit is 
80 kilometres an hour and a zone where the average noise level amounts to 55 dB(A) to a dis-
tance of approximately 38 metres from the centre line of the road on both sides if the project 
goes ahead according to ALT0+. If ALT2 was chosen, the zone where the average daytime 
noise level amounts to 50 dB(A) would extend to a distance of approximately 69 metres, i.e. 
approximately 4 metres further than in the case of ALT0+. The increase in night-time noise 
levels would be higher (+ 8 m) due to the temporal distribution of traffic on European route 
E75. The differences between the alternatives are therefore relatively small. 

The most significant consideration in terms of industrial noise is that noise levels will be at 
their highest during the ongoing construction works. Activities within the open pit will be the 
most significant source of noise pollution, and noise can travel relatively unobstructed to the 
east of the mining site towards Lake Satojärvi. The noise levels generated by the construction 
works associated with the potential scaling up of the mine would be considerably lower than 
those associated with the ongoing construction works. No more noise pollution will be gener-
ated once the mine has been decommissioned and the landscaping works completed (rehabili-
tation phase). 

The highest noise levels will be registered within the mining site itself, regardless of the cho-
sen alternative. The fact that the primary crusher will be built underground and the feeder 
chutes located at the northern and southern ends of the crushing plant will efficiently reduce 
noise pollution, as noise emissions will be directed towards the tailings storage facility and 
the WRD. Both of the aforementioned structures act as noise barriers and prevent noise from 
spreading to the areas behind them (Lake Saiveljärvi and the Vaiskonselkä area). 

The average noise level would increase with ALT2 due to the higher production volume and 
the higher machinery capacity. Noise pollution would still be mostly limited to the mining 
site, and the noise resulting from extraction and loading would decrease over the years as the 
open pit would get deeper. In terms of areas where noise pollution could cause adverse ef-
fects (Lake Satojärvi), the actual noise levels resulting from ALT2 would be lower than those 
associated with the early stages of ALT0+. 

The impacts of noise on animals have been discussed above in Section 11.7. 

11.13 Vibration 

Vibration will have little impact on housing/buildings in the vicinity of the mining site re-
gardless of the chosen project alternative. This is mostly thanks to even the nearest buildings 
being located relatively far away from the mining site and the open pit. None of the project 
alternatives is expected to have adverse effects in this respect. Even with regard to Lake Sato-
järvi and its bird life, the continuous nature of noise pollution is considered more harmful 
than the momentary vibration/shock waves resulting from the use of explosives. 

11.14 Social impacts 

The most significant social impacts relate to the construction of the mine itself. Differences 
between the alternatives cannot be assessed clearly at this time. The difference between 
ALT0+ and ALT1 in particular is very small. ALT1 can be thought to have almost exclu-
sively positive impacts (employment, regional economy, etc.) compared to ALT0+, since its 
adverse effects (airborne emissions, hydrological impacts, etc.) are almost identical to those 
of ALT0+. No clear opinions have been expressed as regards the different options for the lo-
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cation of the waste disposal sites associated with ALT2 with the exception of Lake Saivel-
järvi, which should ideally be preserved for its recreational value, for example. Lake Sato-
järvi has significance for bird and nature enthusiasts, but its wider social implications are oth-
erwise more limited than those of Lake Saiveljärvi. 

11.15 Reindeer husbandry 

From the perspective of reindeer husbandry, the potential impacts of ALT0+ and ALT1 are 
largely similar while those associated with ALT2 would be considerably more substantial de-
pending on the chosen locations of the waste disposal sites. 

ALT0+ would have the least effect on reindeer husbandry. ALT1 would not require the cur-
rent mining site to be expanded, but the increasing volume of traffic would increase the pro-
ject’s adverse effects on reindeer husbandry compared to ALT0+. 

ALT2 would involve expanding the mining infrastructure beyond the current mining site, 
which would result in more pastureland being lost, for example. Oraniemi Reindeer Herding 
District objects to the current mining site being expanded. 

A breakdown of the effects of the alternative future locations of the waste disposal sites asso-
ciated with ALT2 is given below: 

All of the alternative future locations of the WRD and the tailings storage facility (with the 
exception of TSF1 and WRD1.3) are mostly situated within areas that the local reindeer herd-
ing community mainly uses as winter pastures. TSF1 and WRD1.3 would be mostly situated 
in areas used as summer pastures. Due to the scarcity of winter pastures, these are more valu-
able than summer pastures. TSF1 and WRD1.3/WRD1.2 would nevertheless have other im-
plications that make them the least viable alternatives from the perspective of reindeer hus-
bandry. 

 TSF1 is located within an area that the local reindeer herding community uses as a 
summer pasture where thousands of reindeer at a time may graze after calves have 
been tagged (around the beginning of July). The area should definitely be fenced. The 
fence would in all probability steer the reindeer onto the road leading to the mine, 
which could result in considerable losses due to accidents. 

 TSF2, TSF3, and TSF4 are located near the Hanhilehto sorting pen. This may jeop-
ardise the usability of the pen, if the road leading to the pen cannot be preserved or 
moved. 

 TSF5 has the least adverse effects on reindeer husbandry. 
 WRD1.2 interferes with the road leading to the Vaiskonselkä sorting pen. This may 

jeopardise the usability of the pen. 
 WRD1.3 also interferes with the road leading to the pen. 
 WRD1.1 has the least adverse effects on reindeer husbandry. 

 

Building the tailings storage facility in the location of TSF1 would significantly hamper 
reindeer husbandry in the area. TSF5, on the other hand, would hardly make any dif-
ference compared to ALT0+. As regards the options for expanding the WRD, WRD1.1 
has by far the least adverse effects on reindeer husbandry. 
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11.16 Dam safety 

From the perspective of dam safety, the project’s most significant adverse effects relate to a 
potential dam failure in the case of the dams associated with ALT0+ and raising those struc-
tures according to ALT1 and ALT2. 

The dams that would be constructed for the second tailings storage facility if the project was 
to go ahead according to ALT2 would be considerably safer thanks to the lower average crest 
heights and the location of the dams relative to targets that could be affected in the event of a 
dam failure. 

11.17 Comparison tables 

The project’s environmental impacts were assessed on the basis of the main project alterna-
tives (ALT0+, ALT1, and ALT2) as well as the associated sub-alternatives (ALT1.1, 
ALT1.2, ALT2.1, and ALT2.2). The relative significance of the impacts was assessed quali-
tatively using the following scale: extremely positive (+++), very positive (++), positive (+), 
neutral (0), negative (-), very negative (--), and extremely negative (---). A breakdown of the 
comparisons is shown in Table 11-1. 

The alternative future locations of the waste disposal sites (tailings storage facility and WRD) 
associated with ALT2 were assessed separately. The objective of this further assessment was 
to highlight the differences between the alternatives as regards factors that would be affected 
depending on the chosen locations. The overall impacts of the alternative future locations of 
the tailings storage facility were assessed both qualitatively (Table 11-2) and quantitatively 
(Table 11-3). The same scale was used in the qualitative assessment as that used in the com-
parison of the different project alternatives. ALT0+ was excluded from the comparison, as the 
objective was to find the optimal scenario for the potential scaling up of production. 
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Table 11-1: Comparison of environmental impacts. 

Environmental impact ALT0+ ALT1 ALT2 Description 
  

5 Mtpa 
ALT1.1 

7.5 Mtpa 
ALT1.2 
10 Mtpa 

ALT2.1 
7.5 Mtpa 

ALT2.2 
10 Mtpa 

 

Air quality 0 0 0 0 0 Dust emissions may travel towards nearby human habitation in 
some circumstances, but the levels of harmful substances will not 
exceed the guideline values. The levels of harmful substances 
will also not have an effect on the environment. Flue gas emis-
sions are not expected to have adverse environmental impacts. 

Surface waters and water 
quality 

0 0 0 - - Wastewater is not expected to have considerable adverse effects 
in River Kitinen thanks to efficient dilution. The highest increases 
in the levels of contaminants will be recorded in the summer. 
ALT2 would generate the highest volumes of wastewater. 

Fish and fishing 0 0 0 - - The edibility of fish will not be affected. ALT2 may compromise 
the living conditions of certain species due to changes in flow 
rates in Mataraoja Brook or in River Viivajoki. TSF4 would have 
the highest impacts. 

Soil, bedrock, and 
groundwater 

0 0 0 0 0 The quality of groundwater may suffer slightly in places due to 
leachate. Mine drainage will cause drawdown in nearby areas. 
However, there are no aquifers or water intake stations nearby. 

Vegetation and biodiver-
sity 

- - - - - - - The project will have an adverse effect even if the current mining 
site is not expanded (ALT0+/ALT1). ALT2 would have more seri-
ous consequences depending on the chosen locations of the 
waste disposal sites. 

Animals 0 0 0 - - - - Bird life and especially Lake Satojärvi will be affected. ALT2 
would have more serious consequences depending on the cho-
sen locations of the waste disposal sites. 

Nature conservation ar-
eas and Natura 2000 
sites 

0 0 0 - - - - ALT2 would seriously compromise the integrity of the nearby 
nature reserves if TSF5 and WRD1.1 were chosen. Otherwise the 
impact will be minor. 

Landscape and scenery 0 0 0 - - Landscape and scenery will not be greatly affected thanks to the 
topography and location of the mining site. ALT2 would have a 
more considerable effect due to the larger waste disposal sites. 

Planning, land use, built 
environment, and sites of 
cultural and historical 
importance 

0 0 0 - - The project will only have implications in this respect if ALT2 is 
chosen and the current mining site expanded. 

Traffic - - - - - - - Traffic will increase, mostly with regard to heavy goods vehicles. 
However, traffic safety will remain within normal parameters and 
the absolute volume of traffic will not be particularly high. 

Noise (residential areas) 0 0 0 0 0 The mining site is located far away from human habitation, and 
noise pollution will therefore not be significant. Road noise will 
increase along European route E75. 

Noise (nature conserva-
tion areas/Lake Satojärvi) 

- - - - - - Noise levels will be at their highest during the first years of the 
project. Noise levels in the direction of the nearby nature reserve 
will drop as the open pit gets deeper. 

Vibration 0 0 0 0 0 Even the nearest buildings are located so far away from the open 
pit that vibration will not have adverse effects.  

Social impacts + + ++ ++ +++ The mining project has already had a considerable positive effect 
on the region’s economy. The positive effects would be amplified 
with the more intensive project alternatives. On the other hand, 
the project will compromise the use of the area for recreational 
purposes. 

Reindeer husbandry 
ALT2 + TSF1 

- - - - - - - - - - The volume of traffic and accidents involving reindeer would in-
crease with higher production volumes. The implications of ALT2 
would depend largely on the chosen location of the tailings stor-
age facility. 

Reindeer husbandry 
ALT2 + TSF5 

- - - - -  - - The volume of traffic and accidents involving reindeer would in-
crease with higher production volumes. The implications of ALT2 
would depend largely on the chosen location of the tailings stor-
age facility. 
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Table 11-2: Comparison of the alternative locations of the tailings storage facility; qualitative assessment. 

Environmental impact TSF1 ALT0+/TSF2 TSF3 TSF4 TSF5 Notes 
Air quality 
Dust (PM10)  

- -  
Dust emissions 
could reach as far 
as Petkula at times. 

0  
Dust emissions 
would be the 
lowest. 

-  
Dust emissions 
could reach the 
banks of River 
Kitinen at times. 

- -  
Dust emissions 
could reach as far 
as Moskuvaara at 
times. 

-  
No dust would be 
carried towards hu-
man habitation but 
some would reach 
the Koitelaiskaira 
Natura 2000 site. 

The guideline val-
ues would not be 
exceeded. 

Lakes and rivers 
Flow rates 
Water quality 

- 
The headwaters of 
Mataraoja Brook 
would be lost, water 
quality would be 
slightly compro-
mised, and flow 
rates would drop. 

0 
Effects would be 
similar to those of 
ALT0+; water 
quality in Lake 
Saiveljärvi would 
be slightly com-
promised. 

-  
Water quality in 
Mataraoja Brook 
would be slightly 
compromised, and 
flow rates would 
drop. 

- - 
Lake Saiveljärvi 
would be lost, wa-
ter quality in River 
Viivajoki would be 
compromised, and 
flow rates would 
drop. 

-  
Lake Satojärvi would 
be lost, water quality 
in River Viivajoki 
would be compro-
mised, and flow rates 
would drop. 

 

Fishing - 
The headwaters of 
Mataraoja Brook 
would be lost, and 
water quality would 
be slightly compro-
mised. 

0 
Effects would be 
similar to those of 
ALT0+.  

- 
Water quality in 
Mataraoja Brook 
would be slightly 
compromised. 

- - 
Lake Saiveljärvi is 
popular with fish-
ermen; water qual-
ity in River Viivajoki 
would be compro-
mised. 

-  
Lake Satojärvi has no 
fish of economic 
value; water quality in 
River Viivajoki would 
be compromised. 

Lake Saiveljärvi is 
popular with fish-
ermen, but its eco-
nomic value in 
terms of fishing is 
low compared to 
River Kitinen. 

Soil and groundwater - -  
The area has sandy 
soil, which would 
make controlling 
leachate difficult. 

-  
The pressure 
head would be 
high, which would 
make controlling 
leachate difficult. 

- -  
The area has 
sandy soil, which 
would make con-
trolling leachate 
difficult. 

- 
The lake presuma-
bly has a relatively 
impermeable base. 

0 
Groundwater mostly 
flows towards the 
mining site; there are 
some natural springs 
nearby. 

There are no aqui-
fers or water intake 
stations within the 
affected area. 

Vegetation and biodi-
versity 
 

- - 
There are several 
threatened species 
of plants and con-
servationally impor-
tant habitats in the 
area. 

0 
Effects would be 
similar to those of 
ALT0+. 

- 
The area was not 
surveyed but is 
presumed to be 
similar to TSF1. 

- 
There are several 
threatened species 
of plants and con-
servationally im-
portant habitats in 
the area. 

- - 
Some of the habitats 
found in the area are 
important in terms of 
the nearby Natura 
2000 site. 

 

Animals - - 
The area is a vital 
habitat for wetland 
birds. 

0 
Effects would be 
similar to those of 
ALT0+. 

- 
The area has some 
valuable species of 
wetland birds. 

- 
Lake Saiveljärvi is 
an important habi-
tat for birds. 

- - 
The richest bird life in 
the area is found 
around Lake Sato-
järvi. 

Bird life is the most 
important factor in 
terms of animals. 

Nature conservation 
areas and Natura 2000 
sites  
 

0 0 0 0 - -  
Lake Satojärvi is 
protected under the 
Natura 2000 pro-
gramme. 

 

Landscape and scen-
ery 
(mostly from afar) 

- - 
The tailings storage 
facility could be 
visible from Lake 
Vajunen. 

- -  
TSF2 would have 
the biggest impact 
on scenery. 

- 
The tailings stor-
age facility would 
not be visible from 
a distance. 

- 
The tailings stor-
age facility would 
not be visible from 
a distance.  

- 
The tailings storage 
facility would not be 
visible from a dis-
tance.  

The tailings storage 
facility would have 
little impact on 
landscape and 
scenery overall.  

Built environment and 
sites of cultural and 
historical importance 

-  
Two holiday homes 
would have to be 
destroyed. 

0 
Effects would not 
change from 
those of ALT0+. 

0 
Effects would not 
change from those 
of ALT0+. 

- -  
Two holiday homes 
and archaeological 
sites would have to 
be destroyed. 

0 
Effects would not 
change from those of 
ALT0+. 

There are only a 
few buildings within 
the affected area. 

Reindeer husbandry - - - 
The tailings storage 
facility would inter-
fere with the natural 
grazing pattern of 
reindeer and ham-
per reindeer herding 
considerably. 
 
 
 

0  
Effects would be 
largely similar to 
those of ALT0+. 

- -  
The tailings stor-
age facility would 
interfere with the 
natural grazing 
pattern of reindeer 
and hamper rein-
deer herding. 

0  
Despite the loss of 
pastures, the tail-
ings storage facility 
would not have 
significant adverse 
effects on reindeer 
husbandry. 

0  
Despite the loss of 
pastures, the tailings 
storage facility would 
not have significant 
adverse effects on 
reindeer husbandry. 

Reindeer hus-
bandry is the most 
important economy 
within the affected 
area at the mo-
ment. 
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Environmental impact TSF1 ALT0+/TSF2 TSF3 TSF4 TSF5 Notes 
 
 
 
Social impacts, includ-
ing recreational use of 
the area 

 
 
 
-  
A hunting lodge of a 
local hunting asso-
ciation (Eränarttu) 
would be compro-
mised.  

 
 
 
0/- 

 
 
 
0 

 
 
 
- - 
Fishing would be 
affected and two 
holiday homes lost. 

 
 
 
- 
Lake Satojärvi would 
be lost.  

 
 
 
Comments mostly 
related to Lake 
Saiveljärvi. 

Dam safety - 
Long, relatively low 
dams would be 
required. 

- - 
The dams associ-
ated with ALT0+ 
would have to be 
raised to danger-
ous heights. 

- 
Long, relatively low 
dams would be 
required. 

0- 
Only low dams 
would be required. 

0- 
Only low dams would 
be required. 

 

Quantitative overall assessment 
The alternative future locations of the tailings storage facility were compared against each 
other on the basis of different factors in order to gain an overview of the alternatives (Table 
11-3). The best option in terms of each of the factors was given 10 points, the second best 8 
points, the third best 6 points, and so on. Any options that were equal were given the same 
number of points. The total number of points available for each of the different factors was 
30. Each of the variables was given a weighting, and the points scored were multiplied by the 
weightings. These weighted scores were then added together to rank the different options 
from best to worst overall. Environmental impacts and overall expediency including dam 
safety were assessed separately. 

As regards environmental impacts, the highest weighting was given to the area’s most impor-
tant economy, reindeer husbandry. The implications of the different alternatives on reindeer 
husbandry are so critical that the high weighting was considered justified. The weighting 
given to impacts on nature (lakes and rivers, fish, vegetation, animals, and nature conserva-
tion areas) was 30% overall. The third highest weighting was given to social impacts, includ-
ing the recreational use of the affected areas. The fourth highest weighting was given to dust 
emissions, which were assessed mostly from the perspective of nearby residents. The overall 
level of dust emissions is believed to be too low to have a major impact on vegetation or ani-
mals. The lowest weighting was given to impacts on soil and groundwater as well as land use, 
planning, and sites of cultural and historical importance. The weightings were chosen so as to 
reflect the relative significance of the various impacts as part of the project’s overall effect, 
the geographical extent of the impacts, and the perceived inconvenience (according to infor-
mation accumulated during the social impact assessment procedure). Any environmental im-
pacts that were deemed not relevant from the perspective of the tailings storage facility were 
excluded from the assessment (e.g. noise and vibration). There is no one correct way of de-
termining the relative significance of different impacts, and weightings are always 
somewhat subjective rather than the absolute truth. 
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Table 11-3: Rankings of the alternative future locations of the tailings storage facility according to environ-
mental impacts, dam safety, and overall effect. 

  Ranking  Weighted scores 
Variable Weighting TSF1 TSF21 TSF3 TSF4 TSF5 Total TSF1 TSF21 TSF3 TSF4 TSF5 
Reindeer husbandry 33 2 8 4 6 10 30 0.66 2.64 1.32 1.98 3.30 

Lakes and rivers 8 6 10 8 2 4 30 0.48 0.80 0.64 0.16 0.32 

Fish and fishing 2 6 10 6 2 6 30 0.12 0.20 0.12 0.04 0.12 

Vegetation, biodiversity, 
and animals 10 4 10 8 6 2 30 0.40 1.00 0.80 0.60 0.20 

Nature conservation 
areas and Natura 2000 
sites 

10 7 7 7 7 2 30 0.70 0.70 0.70 0.70 0.20 

Social impacts 
e.g. recreational use 15 4 10 8 2 6 30 0.60 1.50 1.20 0.30 0.90 

Dust emissions 10 3 8 6 3 10 30 0.30 0.80 0.60 0.30 1.00 

Landscape and scenery 5 4 2 6 8 10 30 0.20 0.10 0.30 0.40 0.50 

Soil and groundwater 2 4 8 2 6 10 30 0.08 0.16 0.04 0.12 0.20 

Land use and built envi-
ronment 2 2 10 6 4 8 30 0.04 0.20 0.12 0.08 0.16 

Planning 1.5 7 7 7 7 2 30 0.11 0.11 0.11 0.11 0.03 
Sites of cultural and 
historical importance 1.5 4 8 8 2 8 30 0.06 0.12 0.12 0.03 0.12 

Environmental im-
pacts, net 100 53 98 76 55 78  3.7 8.3 6.1 4.8 7.1 

Dam safety        6 2 4 8 10 

Total        9.7 10.3 10.1 12.8 17.1 
1 As regards TSF2, the assessment factored in the need to raise the dump height of the current tailings storage facility considerably in 
order to provide enough capacity for the entire life of the mine according to ALT2. 

Based  on  the  rankings,  TSF2  would  be  by  far  the  best  alternative  from  a  purely  environ-
mental perspective. The next best options would be TSF5, TSF3, and TSF4, and TSF1 would 
be the worst alternative. Taking into account dam safety, the order changes, and the two 
lakes, TSF5 and TSF4, become the best alternatives. TSF2 and TSF3 are more or less equal, 
and TSF1 is still the worst alternative. 

It is important to note that the rankings are not particularly sensitive to changes in the weight-
ings. For example, if a higher weighting was given to nature conservation areas and Natura 
2000 sites (23% instead of 10%) at the expense of social impacts and reindeer husbandry 
(whereby the combined weighting of these would drop from 48% to 35%), the results would 
be more or less the same. The order from best to worst would be TSF2, TSF3, TSF5, TSF4, 
and TSF1 on the basis of environmental impacts alone, and TSF5, TSF4, TSF1, TSF3, and 
TSF2 with dam safety taken into account. The most notable change would therefore be the 
higher ranking of TSF1. 

As regards the overall assessment, the following factors also need to be taken into considera-
tion: 

 TSF1 would make reindeer herding in the area considerably more difficult (as the 
area would be divided into a northern territory and a southern territory and traditional 
round-up routes would be lost). TSF1 would also prevent the use of Vaiskonlampi 
Pond as a potential secondary water reservoir in the future. The pond could be used as 
a water reservoir relatively easily without causing much disturbance to reindeer hus-
bandry in the area. If a tailings storage facility similar to that being constructed ac-
cording to ALT0+ was built in the area, finding a place for the potential secondary 
water reservoir in the vicinity of the mine would become very problematic. 
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 TSF1, TSF3, and TSF4 may not be viable due to issues relating to property rights. 
These areas have already been reserved by another mining company, and FQM Ke-
vitsa Mining Oy may not be able obtain a permit for using these areas for services as-
sociated with the mine as per the Finnish Mining Act. 

 The considerable increase in the crest heights of the dams built according to ALT0+ 
that would be necessary if TSF2 was chosen may not be acceptable from the perspec-
tive of dam safety. A considerable increase in the crest heights of the dams built ac-
cording to ALT0+ could also increase dust emissions, although the implications of 
this would not be significant according to dust distribution modelling. The height of 
the dams is nevertheless a major concern, especially as the option to build considera-
bly lower dams exists (e.g. TSF4 and TSF5). 

With the aforementioned factors taken into consideration, it is possible that TSF5 turns out to 
be the only viable option in the future. Building the tailings storage facility in this location 
would require changes to the master plan and procedures governed by regulations relating to 
the Natura 2000 programme in addition to a normal environmental permit. 
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Table 11-4: Comparison of the alternative locations of the WRD; qualitative assessment. 

Environmental 
impact 

ALT1/increased 
dump height 

WRD1.1 WRD1.2 WRD1.3 Notes 

Air quality 
Dust (PM10)  

0  
Dust emissions 
would be limited to 
the immediate vicin-
ity of the WRD. 

0  
Dust emissions 
would be limited to 
the immediate vicin-
ity of the WRD. 

0  
Dust emissions 
would be limited to 
the immediate vicin-
ity of the WRD. 

0  
Dust emissions 
would be limited to 
the immediate vicin-
ity of the WRD. 

The guideline values 
would not be ex-
ceeded. 

Lakes and rivers 
Flow rates 
Water quality 

0 
The drainage basin 
of Mataraoja Brook 
would shrink slightly. 
Water quality would 
not be affected. 

- 
The drainage basin 
of Mataraoja Brook 
would shrink slightly. 
Water quality would 
not be affected. 

- 
The drainage basin 
of Mataraoja Brook 
would shrink slightly. 
Water quality would 
not be affected. 

- 
The drainage basin 
of Mataraoja Brook 
would shrink slightly. 
Water quality would 
not be affected. 

The WRD would 
have less of an im-
pact on lakes and 
rivers than the tail-
ings storage facility. 

Soil and ground-
water 

0 
Effects would be 
similar to those of 
ALT0+. 

0 
Effects would be 
similar to those of 
ALT0+. 

0 
Effects would be 
similar to those of 
ALT0+. 

0 
Effects would be 
similar to those of 
ALT0+. 

There are no aquifers 
or water intake sta-
tions within the af-
fected area. 

Noise  0 
Effects would be 
similar to those of 
ALT0+. 

- 
Bird life would be 
affected (Huuta-
moaapa Bog). 

0 
Effects would be 
similar to those of 
ALT0+. 

0 
Effects would be 
similar to those of 
ALT0+. 

Noise pollution would 
mostly have an im-
pact on animals. 

Vegetation and 
biodiversity 
 

0  
Effects would be 
limited to the current 
mining site. 

0 
Effects would be 
largely similar to 
those of ALT0+. 

0 
Effects would be 
largely similar to 
those of ALT0+. 
WRD1.2 would have 
the least impact if 
slight adjustments 
were made. 

- 
There are several 
threatened species 
of plants and con-
servationally impor-
tant habitats in the 
area. 

Effects on vegetation 
and biodiversity 
would be the highest 
in Sippiöaapa Bog. 

Animals 0  
Effects would be 
limited to the current 
mining site. 

- 
Bird life would be 
affected (Huuta-
moaapa Bog). 

0 
Effects would be 
largely similar to 
those of ALT0+. 

0 
Effects would be 
largely similar to 
those of ALT0+. 

Bird life is the most 
important factor in 
terms of animals. 

Nature conserva-
tion areas and 
Natura 2000 sites 

0 - 
The WRD would 
encroach on the 
nearby Natura 2000 
site. 

0 0 WRD1.1 would en-
croach on the nearby 
Natura 2000 site 
unless slight adjust-
ments were made in 
the northeast. 

Landscape and 
scenery 
(mostly from afar) 

- - 
The WRD could be 
visible from Lake 
Vajunen. 

- 
The WRD would not 
be visible from a 
distance. 

- 
The WRD would not 
be visible from a 
distance. 

- - 
The WRD could be 
visible from Lake 
Vajunen. 

The WRD would 
have little impact on 
landscape and scen-
ery overall.  

Reindeer hus-
bandry 

0  
Effects would be 
limited to the current 
mining site. 

0  
Despite the loss of 
pastures, the WRD 
would not have sig-
nificant adverse 
effects on reindeer 
husbandry. 

- - - 
Reindeer husbandry 
would be seriously 
compromised (sort-
ing pen). 

- - 
The road leading to 
the sorting pen 
would have to be 
moved and the 
round-up route would 
be compromised 
(similarly to TSF1).  

There is vital rein-
deer herding infra-
structure to the north 
of the mining site. 

Social impacts, 
including recrea-
tional use of the 
area 

+ 
Local residents 
would like a tall 
WRD. 

0 0 - 
A hunting lodge of a 
local hunting asso-
ciation (Eränarttu) 
would be compro-
mised. 

Recreational use is 
mostly limited to the 
western side of the 
mining site. 

Qualitative assessment for alternative WRD locations is shown in Table 11-4. A quantitative 
assessment similar to that associated with the alternative future locations of the tailings stor-
age facility was also carried out on the alternative future locations of the WRD in order to 
gain an overview of the alternatives (Table 11-5). The best option in terms of each of the fac-
tors was given 10 points, the second best 8 points, the third best 6 points, and so on. Any op-
tions that were equal were given the same number of points. The total number of points avail-
able for each of the different factors was 28. Each of the variables was given a weighting, and 
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the points scored were multiplied by the weightings. These weighted scores were then added 
together to rank the different options from best to worst overall. Slightly different weightings 
were chosen from those used in connection with the tailings storage facility, due to the char-
acteristics of waste rock deposition. 

 
Table 11-5: Rankings of the alternative future locations of the WRD according to environmental im-
pacts. 

  Ranking  Weighted scores 

Variable Weighting ALT1/ 
increased 
dump 
height 

 

WRD1.1 WRD1.2 WRD1.3 Total ALT1/ 
increased 
dump 
height 

 

WRD1.1 WRD1.2 WRD1.3 

Reindeer husbandry 33 10 9 3 6 28 3.3 3.0 1.0 2.0 

Lakes and rivers 5 10 6 6 6 28 0.5 0.3 0.3 0.3 

Vegetation and biodiversity 8 8 8 8 4 28 0.6 0.6 0.6 0.3 

Animals 8 8 4 8 8 28 0.6 0.3 0.6 0.6 

Nature conservation areas 
and Natura 2000 sites 9 8 4 8 8 28 0.7 0.4 0.7 0.7 

Social impacts 
e.g. recreational use 15 10 7 7 4 28 1.5 1.1 1.1 0.6 

Dust emissions 5 7 7 7 7 28 0.35 0.35 0.35 0.35 

Landscape and scenery 5 5 9 9 5 28 0.3 0.5 0.5 0.3 

Soil and groundwater 5 7 7 7 7 28 0.4 0.4 0.4 0.4 

Noise  5 8 4 8 8 28 0.4 0.2 0.4 0.4 

Land use and built environ-
ment 1 9 9 4 6 28 0.1 0.1 0.0 0.1 

Planning 1 7 7 7 7 28 0.1 0.1 0.1 0.1 

Environmental impacts, net 100 97 81 82 75  8.8 7.2 6.0 6.0 

Based on the rankings, increasing the dump height of the WRD constructed according to 
ALT0+ would be by far the best alternative from an environmental perspective. Expanding 
the WRD to the northeast (WRD1.1) would be the second best alternative. WRD1.2 and 
WRD1.3 are equal. 

As regards the overall assessment, the following factors also need to be taken into considera-
tion: 

 Expanding the WRD according to WRD1.3 would compromise reindeer husbandry 
almost comparably to TSF1. WRD1.2 would also make reindeer herding in the area 
considerably more difficult. Not all of the space reserved for the WRD in the plans 
would necessarily have to be used in practice, but WRD1.2 would bring the human 
activity associated with the WRD considerably closer to the nearby sorting pen than if 
the WRD was constructed according to ALT0+/ALT1. 

 WRD1.3 may not be viable due to issues relating to property rights. This area has al-
ready been reserved by another mining company, and FQM Kevitsa Mining Oy may 
not be able obtain a permit for using the area for services associated with the mine as 
per the Finnish Mining Act. 

In terms of the potential scaling up of the mine, the pertinent question therefore becomes 
whether increasing the dump height of the WRD constructed according to ALT0+ would be 
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technically and economically feasible. Questions of stability and safety would not restrict the 
height  of  the  WRD to  the  same  degree  as  with  the  tailings  storage  facility.  If  a  technically  
feasible and safe way of increasing the dump height of the WRD can be established, this 
would be the best solution from the perspective of the environment and with regard to the re-
habilitation phase, in addition to which it is the most popular option according to the social 
impact assessment. 
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12 MONITORING OF ENVIRONMENTAL IMPACTS 

12.1 Principles 

Finnish environmental legislation stipulates that the emissions and environmental impacts of 
projects and plans that have implications on the environment need to be monitored. The 
monitoring obligations associated with the Kevitsa mining project are laid down in the terms 
and conditions of the environmental permit. The terms and conditions specify that the pro-
ject’s environmental impacts need to be monitored according to a control plan verified by 
Finland’s environmental authorities. A detailed control plan will be produced in cooperation 
with said environmental authorities once an environmental permit has been granted. A gen-
eral description of the monitoring programme is included in the report produced of the initial 
environmental impact assessment. This EIA report describes the general principles of moni-
toring and the obligations that have been laid down in the existing environmental permit. As 
regards this EIA procedure, the aforementioned obligations therefore relate to going ahead 
with the project according to ALT0+. If production is scaled up, the monitoring obligations 
will also be revised. At this stage, when there are not yet experiences of the operation of the 
mine, potential changes to the current control plan have not been discussed even provision-
ally. 

So far, monitoring at the Kevitsa mining site has been based on a control plan produced for 
the time before the beginning of the construction works (Lapland Water Research Ltd) and 
more recently on a control plan produced for the construction phase (WSP Environmental 
Oy). 

The control plan is based on collecting information on the emissions generated by the mining 
project, its environmental impacts, and changes in the affected areas at regular intervals. 
Monitoring began well in advance of the construction phase and will continue throughout the 
production  phase  as  well  as  for  a  few years  after  the  mine  has  been  decommissioned.  The  
findings are reported to the environmental authorities at regular intervals. The reports are 
public documents. 

The mine will be monitored from the perspective of operational efficiency, emissions, and 
environmental impacts. Operational monitoring provides a basis for studying the mining 
site’s emission levels and the factors affecting the same. 

The objective of monitoring environmental impacts is to compile systematic information on 
the project’s most significant foreseen environmental impacts throughout the life of the mine. 
Monitoring also produces information about the effectiveness of the measures taken to pre-
vent and mitigate adverse effects. This allows these measures to be improved and targeted 
better in the future. The findings may also reveal unforeseen consequences of the mining pro-
ject. One of the most important goals of monitoring is to allow action to be taken if any sig-
nificant unforeseen adverse effects materialise. 

12.2 Operational monitoring 

Operational monitoring is closely linked to the monitoring of emissions. Operational monitor-
ing data are entered in a log or otherwise recorded in a reliable manner. Operational monitor-
ing continues throughout the construction phase, the production phase, and the rehabilitation 
phase. Operational monitoring covers, among other things, the following: 
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Construction phase: 
 Information about the progress of the construction works 
 Information about the methods employed 
 Detailed information about times and places as regards digging or moving trenches or 

channels 
 Information about the times and methods used to drain water systems, where applica-

ble 
 Information about when structures designed for protecting water systems are com-

pleted, updates about their condition, accounts of their effectiveness, and details of 
any failures to follow the water protection plan even temporarily 

 Information about building, expanding, or draining slurry pits associated with 
trenches, where applicable 

 Information about the volume of earth moved and the deposition of the same 
 Information about times and places as regards taking till samples 

 

Production phase: 
 Information about production volumes 
 Information about traffic volumes, especially as regards heavy good vehicles between 

10 pm and 7 am in the summer, and grounds for the same 
 Information about the use of explosive, especially as regards explosions between 

10 pm and 7 am, and grounds for the same 
 Information about the consumption of chemicals, fuel, and energy 
 Information about the functioning of wastewater treatment systems, about operating 

times, and about faults, where applicable 
 Information about the condition and functioning of systems designed for protecting 

the environment (e.g. oil separators) 
 Information about the hydrological balance of the mining site 
 Information about the quantity, quality, and deposition of any waste produced 
 Information about the scope of aftercare measures, about the methods employed, and 

about the effectiveness of the same 
 Information about maintenance relating to water management systems and the road 

network 
 Information about system failures, any damage caused to the environment, and acci-

dents 
 
Operational efficiency will be monitored as a matter of course during the operation of the 
mine, and the findings will not be reported to the authorities directly. The existing environ-
mental permit stipulates that operational monitoring data must be entered in a log or other-
wise recorded in a reliable manner. The entries must be in conformance with what has been 
agreed with Lapland Centre for Economic Development, Transport and the Environment. 
The operational monitoring log must be kept available to the authorities throughout the life 
of the mine, and Lapland Centre for Economic Development, Transport and the Environ-
ment must be informed of the contact details of the person in charge of the log. An annual 
report must be produced of the findings and submitted to the authorities upon request. An-
nual reports must also be appended to any subsequent applications for amending the exist-
ing environmental permit. 

12.3 Emissions 

The  monitoring  of  emissions  focuses  on  monitoring  the  volume  of  wastewater  and  the  
levels of impurities found in the same. Outgoing wastewater flows will be measured and 
samples taken at regular intervals. In the case of the Kevitsa mining project, samples will be 
taken before wastewater undergoes wetland treatment as per the existing environmental per-
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mit. The characteristics of wastewater introduced to the treatment process will also be moni-
tored in order to assess the effectiveness of the treatment. Wastewater samples will be ana-
lysed for levels of suspended solids, nutrients, and other key impurities. A provisional control 
plan for emissions and environmental impacts of wastewater according to the existing envi-
ronmental permit is shown in Table 12-1. 

Wastewater  samples will  be taken at  regular  intervals.  According to the environmental  per-
mit, the functioning of local wastewater treatment plants and the quality of wastewater intro-
duced to the treatment process must be assessed at least four times a year. The quality of the 
wastewater discharged to River Kitinen will be monitored on the basis of daily batch samples 
taken on the days when wastewater is discharged. The volume of water will be measured us-
ing on-line measuring equipment. The daily batch samples will be analysed at least for the 
aforementioned parameters, using threshold values specified in the environmental permit. 
Emissions will be calculated according to flow-weighted monthly averages (nickel, copper, 
and suspended solids). A more thorough analysis of the composite sample will be carried out 
once a month (Table 12-1, surface waters). 

The quality of the wastewater released from the water reservoir to wetland treatment will be 
monitored before discharge to River Kitinen and the effectiveness of the treatment assessed 
on the basis of monthly water samples when the wetland treatment site is in use (Table 12-1, 
surface waters). Water quality will also be monitored at discharge points other than those as-
sociated with process water (local water supply systems, e.g. clean runoff) at least twice a 
year on the basis of water sample analyses (Table 12-1, surface waters). 

The volume of water drained from the open pit and that returned from TSF A and TSF B will 
be monitored continuously on the basis of pump running times or using another reliable 
method. The volume of leachate generated by the WRD and seeping through the dams of the 
tailings storage facilities will be monitored on a daily basis using weirs or other similar meth-
ods. The quality of these waters will be monitored weekly as regards levels of nickel and 
monthly with regard to similar analyses as those associated with wastewater generated by the 
mineral  processing  plant.  Leachate  from  the  ore  storing  area  will  be  analysed  similarly  at  
least four times a year. 

In addition, wastewater discharges will be analysed for the loss on ignition as regards sus-
pended solids as well as for petroleum hydrocarbons. Analyses will be carried out on residual 
concentration chemicals once a year along with comprehensive analyses of elements and tox-
icity tests as stipulated by Lapland Centre for Economic Development, Transport and the En-
vironment. 

Moreover, turbidity potentially resulting from the construction works will be studied in the 
vicinity of the building site as agreed with Lapland Centre for Economic Development, 
Transport and the Environment. 
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Table 12-1: Control plan for emissions and environmental impacts according to the 
environmental permit. 

 Wastewater from the 
mineral processing 

plant 

Local wastewater 
treatment systems 

Sanitary 
sewage 

 
 
 

Leachate Drainage 
water 

Surface 
waters 

Groundwater 

pH X X X X X X 
Temperature X    X  
Electrical conductivity X X X X X X 
Oxygen level X   X X X 
Suspended solids X X X X X  
BOD7 (ATU)  X     
Total nitrogen X X  X X  
NO2,3-N X X X X X X 
NH4-N X X X X X X 
Total phosphorus X X   X  
PO4-P X X X X X X 
Sulphate X  X X X X 
Chloride X  X X X X 
Antimony X  X X X X 
Copper X  X X X X 
Nickel X  X X X X 
Iron X  X X X X 
Manganese X  X X X X 
Residual concentration chemicals X X     
Water level    X  X 

 

Airborne emissions resulting from the heating plant (particulate matter, SO2, and NOX) will 
also be measured at regular intervals. 

The level of noise generated by the most important sources of noise pollution will be 
measured in normal conditions, and noise levels in the environment will be calculated on the 
basis of these figures and measured after one year of the opening of the mine. Measurements 
and calculations will be revised as the project progresses. The measurements will be taken as 
agreed with Lapland Centre for Economic Development, Transport and the Environment. In 
the case of impulsive or narrow-band noise, an additional 5 dB will be added to the measured 
or calculated noise level. 

Mining waste will be monitored according to a separate control plan and guidelines issued 
by the competent authority. The characteristics of leachate and runoff generated by any struc-
tures built using mining waste will be analysed at least once a year. 

12.4 Environmental impacts 

A number of different environmental impacts will be monitored, including water quality in 
nearby lakes and rivers, biological quality elements, impacts on sediments, fish, and terres-
trial ecosystems, soil and groundwater quality, air quality, effects of noise and vibration, and 
social impacts. 
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12.4.1 Lakes and rivers 

Water quality in the receiving waters will be monitored on a regular basis by taking monthly 
samples of River Kitinen. If the project goes ahead according to ALT0+, samples will also be 
taken from each of the sampling locations in Mataraoja Brook three times a year. New sam-
pling locations may have to be introduced in Mataraoja Brook and in Lake Saiveljärvi/River 
Viivajoki if the project goes ahead according to ALT2. The samples will be analysed for ba-
sic water quality indicators as well as for the most important heavy metals at regular inter-
vals. 

All of the analyses will be carried out according to Finnish standards or using other methods 
certified by the competent authorities. Heavy metal concentrations will be measured using 
sufficiently sensitive techniques. The sampling locations will be specified in the control plan 
produced for the production phase, and new locations will be introduced if the mining project 
is scaled up substantially in the future. 

The water level in Lake Satojärvi will be measured once a week or continuously if necessary. 

The primary production potential of River Kitinen, Mataraoja Brook, Lake Satojärvi, and 
Lake Saiveljärvi will be measured once before the beginning of the project. Subsequent 
analyses will be carried out every five years thereafter. Primary production potential will be 
studied on the basis of tests agreed with Lapland Centre for Economic Development, Trans-
port and the Environment. The biological quality elements of surface waters (periphyton, 
benthic communities, and aquatic plants) will be monitored from the very beginning of the 
project. The techniques to be used will be agreed in more detail with Lapland Centre for Eco-
nomic Development, Transport and the Environment. 

12.4.2 Groundwater 

Several groundwater standpipes have been installed in the vicinity of the future location of 
the open pit for monitoring the project’s impacts on groundwater. Monitoring will be based 
on the most strategically placed groundwater standpipes, in addition to which new standpipes 
will be installed as necessary. Lapland Centre for Economic Development, Transport and the 
Environment will determine which groundwater standpipes will be monitored on the basis of 
the control plan proposal. 

A sufficient number of groundwater standpipes will be included in the control plan to ensure 
that reliable information can be compiled on the project’s effects on groundwater flow direc-
tions in all areas where mining waste is deposited. If the project goes ahead according to 
ALT2, more groundwater standpipes will be installed to factor in the expanded waste dis-
posal sites. Monitoring will also help to establish how far the open pit’s effects will extend. 
Special attention will be paid to the effects of mine drainage on the Koitelaiskaira Natura 
2000 site (groundwater drawdown). 

Water level measurements will be taken from the groundwater standpipes every year in April, 
May, August, and October, for example. Groundwater samples will be taken at the same time. 
The samples will be analysed for basic water quality indicators as well as for the most impor-
tant heavy metals. Heavy metal concentrations will be measured using sufficiently sensitive 
techniques. 

12.4.3 Sediments 

The effects of wastewater discharges on River Kitinen will be monitored on the basis of the 
characteristics and thickness of sediments in three locations along the river. One of the sam-
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pling points is located upstream from the discharge pipe (reference point) and two down-
stream from the discharge pipe in areas where sedimentation is expected to occur. Sediment 
samples will be analysed for suspended solids, loss on ignition, pH, and heavy metals at least 
every five years as agreed with Lapland Centre for Economic Development, Transport and 
the Environment. During the early stages of the project, samples will be taken to allow a ref-
erence sample representing the situation before the start of the project and at least one set of 
samples corresponding to the production phase to be used in connection with subsequent ap-
plications for amending the existing environmental permit. 

12.4.4 Fishing 

Electrofishing samples will be taken from Mataraoja Brook and River Viivajoki at regular in-
tervals to monitor the project’s impacts on fishing. Fishing surveys will also be conducted at 
regular intervals among residents in and around the villages of Petkula and Moskuvaara to 
compile information on fishing in Lake Saiveljärvi, Mataraoja Brook, and River Viivajoki. 
Fishing surveys conducted by Kemijoki Ltd with regard to the regulation of River Kitinen 
will provide sufficient information for the purposes of monitoring the project’s impact on 
fishing in River Kitinen. The potential bioaccumulation of heavy metals in fish will be moni-
tored by means of regular metal content analyses carried out on pike samples taken from 
Lake Saiveljärvi and River Kitinen and on bullhead samples taken from Mataraoja Brook. 
The techniques to be used in metal content analyses will be agreed in more detail with Lap-
land Centre for Economic Development, Transport and the Environment. 

12.4.5 Noise  

A noise distribution model has been produced of the industrial noise generated by the mining 
site and the associated road noise. New sources of noise pollution will be measured and 
added to the model as necessary. Noise levels will also be measured in the immediate vicinity 
of the mining site in connection with the construction works associated with the potential 
scaling up of the mine or during normal operating conditions. The techniques to be used in 
noise level monitoring will be agreed in more detail with Lapland Centre for Economic De-
velopment, Transport and the Environment. 

12.4.6 Vibration 

The vibration levels resulting from the maximum volume of explosives used at any one time 
(speed of displacement) will be measured once during the first year of the mine’s operation 
from the foundations of the nearest residential property or holiday home located on the banks 
of River Kitinen. Lapland Centre for Economic Development, Transport and the Environment 
will decide whether further measurements are necessary based on the findings. 

12.4.7 Soil 

The volume of diffuse pollution attributable to dust and the effects of the same on soil in the 
affected areas will be assessed by monitoring dust deposition. 

12.4.8 Air quality 

Outdoor levels of particulate matter (PM10) will be measured using on-line analysers at cho-
sen sampling points (at least 2), some of which will be located within the mining site and 
some in the vicinity of the mining site in or near residential areas. Measurements will be 
taken over a period of six months within the first three years of the opening of the mine, when 
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the highest levels of particulate matter are likely to occur. The sampling locations will be 
chosen according to Finnish Government Decree on Air Quality (No 711/2001). Approval for 
the chosen sampling locations will be sought from Lapland Centre for Economic Develop-
ment, Transport and the Environment. 

PM10 concentrations will be measured according to the EN 12341:1998 standard. The results 
will be compared against thresholds specified for particulate matter in Finnish Government 
Decree No 711/2001 and the guideline values specified in Finnish Government Decision 
No 480/1996. 

The arsenic and nickel  content  of  airborne particles  will  be determined so as  to  allow com-
parisons with the target values specified for airborne arsenic, cadmium, mercury, nickel, and 
polycyclic aromatic hydrocarbons specified in Finnish Government Decree No 164/2007. An 
estimate of the need for continuous particle measurements will be included in subsequent ap-
plications for amending the environmental permit based on the results. 

12.4.9 Biological surveys 

Arrangements will be made for comprehensive biological monitoring of terrestrial organisms 
as necessary. Monitoring will cover the bioaccumulation of heavy metals in organisms, the 
effects of mine drainage on organisms, and the impact of emissions and other factors on bird 
life around Lake Satojärvi, for example. The scope of monitoring and the techniques to be 
used will be agreed in more detail with Lapland Centre for Economic Development, Trans-
port and the Environment. 

Effects on vegetation in the immediate vicinity of the open pit and the nearby Koitelaiskaira 
Natura 2000 site in particular will be monitored on the basis of sampling plots in and around 
the affected areas as well as groundwater level measurements (groundwater standpipes), for 
example. The survival of threatened and otherwise significant species of plants will also be 
monitored. 

Effects on terrestrial animals will be monitored by studying populations of invertebrate ani-
mals. The potential bioaccumulation of heavy metals in milk-caps and ants, for example, will 
also be monitored. 

12.4.10 Characteristics of tailings and waste rock 

The characteristics of the tailings and waste rock generated in the course of the production 
process will be monitored on a regular basis. Monitoring will be based on conventional min-
eralogical and chemical analyses and solubility testing. The characteristics and environmental 
acceptability of the waste materials will be studied on the basis of standards for the charac-
terisation of mining waste, once such standards are established. 

12.4.11 Compensation arrangements 

The success of the compensation arrangements specified in the existing environmental permit 
(e.g. compensation for adverse effects on fishing, the loss of smew nests, and the relocation 
of eagles) will be monitored as agreed with Lapland Centre for Economic Development, 
Transport and the Environment. Metsähallitus will also be consulted as regards the Koitelais-
kaira Natura 2000 site. 
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12.4.12 Quality control and reporting 

All samples will be taken and environmental impact assessments carried out by individuals 
authorised by Lapland Centre for Economic Development, Transport and the Environment. 
The overall margin of error will be determined for all findings. 

Any measurements that exceed the applicable threshold values or violate the terms and condi-
tions of the environmental permit will be reported to Lapland Centre for Economic Develop-
ment, Transport and the Environment without undue delay. The annual reports relating to the 
project’s impacts on the nearby lakes and rivers and its effects on fish and fishing will be 
submitted to Lapland Centre for Economic Development, Transport and the Environment, to 
Sodankylä Fishing Authority, to affected cooperatives, and to Metsähallitus. 

12.4.13 Social impacts 

A relatively good relationship and an interactive network have been established between the 
various interested parties in the course of project planning and as a result of the EIA proce-
dure, and continued interaction is considered vital and beneficial by all those involved. One 
of the objectives of monitoring is to ensure that all parties remain committed to cooperation 
and interaction throughout the mining project and the construction works associated with the 
potential scaling up of the mine. This can be best achieved by setting up a committee com-
prising representatives of all of the parties consulted over the course of the EIA procedure as 
well as other interested parties as necessary. 

12.4.14 Reindeer husbandry 
 

A focus group comprising representatives of the local reindeer herding community and the 
mining company will be established to monitor the impacts of the mining project after the 
construction phase has been completed. The objective is to establish and maintain a system 
for sharing information about any decisions made by the mining company on one hand and 
the local reindeer herding community on the other as well as any changes in the operations of 
the same. 
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13 GLOSSARY 

Alkalinity A measurement of the ability of a solution to neutralise acids. Alkalinity is measured in 
millimoles per litre (mmol/l). 

BAT  Best Available Technology; best available techniques not entailing excessive costs. 

Claim  A temporary permission for mineral prospecting. Land can be claimed for a period of 
between one and five years. A claim gives its holder a right to carry out surveys and 
tests without seeking consent from the landowner. Claim applications are processed 
by the Finnish Ministry of Employment and the Economy. A claim does not, however, 
permit the claimant to exploit any minerals found; a mining concession and other ap-
plicable permits are required for commercial exploitation. 

Concentrate The end product of mineral processing in which commercially valuable minerals are 
concentrated. 

Cumulate A type of plutonic rock formed by the accumulation of crystals from magma either by 
settling or floating. Cumulates are found in layered intrusions. 

Diffuse pollution  Release of potential pollutants from a range of activities with no one discrete source. 

Drainage basin An area of land where surface water from rain and melting snow or ice converges to a 
single point such as a lake or a river. 

Dumper A type of vehicle designed for transporting ore and waste rock extracted from the mine 

Dunite A type of olivine rock. 

Ecosystem A biological environment consisting of all the organisms living in a particular area as 
well as all the nonliving, physical components of the environment with which the organ-
isms interact. 

EIA procedure A process for determining the environmental impacts of a project or a plan and for 
consulting with interested parties. 

EIA programme A plan of the general structure of the EIA procedure and of reports to be compiled. 

European Habitats 
Directive 

A European Union directive regulating species and habitats which are considered to 
be of European interest. 

Fault A planar fracture or discontinuity in a volume of rock across which there has been sig-
nificant displacement. 

Gabbro A group of plutonic rocks comprising plagioclase (approximately 50%) as well as dark 
(mafic) minerals, such as pyroxene, olivine, and amphibole. Gabbros are usually equi-
granular in texture and either non-foliated or weakly foliated. 

Hydrological balance An accounting of the inflow to and outflow from a hydrological unit such as a drainage 
basin and changes resulting from a mine or an industrial installation, for example. 

Layered intrusion A mafic (rich in magnesium and iron) plutonic body of rock which exhibits magmatic 
layering resulting from the crystallisation of magma. 

Leachate Contaminated water that moves through soil or seeps through dams, for example. 

Magma A mixture of molten rock formed in the Earth’s crust or mantle. The crystallisation of 
magma produces igneous rocks. 

Mineral A naturally occurring solid inorganic element or substance that has a characteristic 
chemical composition and a highly ordered atomic structure. 

Mineral processing The separation of commercially valuable minerals from their ores or from each other by 
altering the structure of the minerals. 

Mineral processing 
plant 

A plant where commercially valuable minerals are separated from their ores. The ob-
jective of a mineral processing plant is to increase the concentration of valuable min-
erals in the extracted material. 

Mineral reserve A mineral reserve is the economically mineable part of a measured or indicated min-
eral resource. 
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Mineral resource Mineral resources are subdivided, in order of increasing geological confidence, into 

inferred, indicated, and measured resources. Information about ore deposits is com-
piled by sampling outcrops, trenches, pits, and drill holes, for example. 

An inferred mineral resource is that part of a mineral resource for which quantity and 
grade or quality can be estimated on the basis of geological evidence and limited 
sampling and reasonably assumed, but not verified, geological and grade continuity. 
An indicated mineral resource is that part of a mineral resource for which quantity, 
grade or quality, densities, shape, and physical characteristics can be estimated with a 
level of confidence sufficient to allow the appropriate application of technical and eco-
nomic parameters. The estimate is based on detailed and reliable exploration and test-
ing information gathered through appropriate techniques from locations that are 
spaced closely enough for geological and grade continuity to be reasonably assumed. 
A measured mineral resource is that part of a mineral resource for which quantity, 
grade or quality, densities, shape, and physical characteristics are so well established 
that they can be estimated with confidence. The estimate is based on detailed and 
reliable exploration and testing information gathered through appropriate techniques 
from locations that are spaced closely enough to confirm both geological and grade 
continuity. 

Mining concession A right to use an area for mining as per the Finnish Mining Act. A mining concession 
site can be used for mining, i.e. the exploitation of valuable minerals found within the 
site. Other permits, such as environmental permits for emissions and for discharging to 
water, where applicable, are nevertheless also required. Mining concessions are 
granted by the Finnish Ministry of Employment and the Economy. 

Natura 2000 An ecological network of protected areas in the territory of the European Union. 

Neutralisation A treatment of acidic water aimed at raising the pH. 

Northern Boreal For-
est 

An ecoregion based on the continuous zone of coniferous forest found across the su-
barctic region. 

Open-pit mine  An excavation made at the surface of the ground for the purpose of extracting ore. 

Ore A type of rock that contains valuable minerals that can be extracted in an economically 
viable manner. 

Overland flow Water flow over land or bedrock. 

Periphyton A complex mixture of algae and other organisms attached to submerged surfaces in 
aquatic ecosystems. 

pH A concentration of hydrogen ions used as a measure of the acidity or basicity of an 
aqueous solution. 

Raw water  Untreated water taken from a lake or a river to be used in an industrial process. 

Residence time A theoretical period of time during which all water contained in a system is replaced. 

Runoff Surface water and groundwater that collects within a drainage basin. 

Sediment A naturally occurring mineral or organic material that is transported by the action of ice, 
water, or wind before resettling on the ground or under water. 

Sulphides A group of minerals in which one or more heavy metals are bonded to sulphur. 

Suspended solids Insoluble particles which remain in suspension in water. Levels of suspended solids 
are measured in milligrams per litre (mg/l), for example. 

Tailings Materials left over after the process of separating the valuable fraction from the uneco-
nomic fraction of an ore. 

Tailings storage facil-
ity 

A waste disposal site for tailings. 

Waste rock Rock that must be removed in order to gain access to the ore. Waste rock is usually 
deposited in a suitable location within the mining site. 

Wetland treatment A method used in wastewater treatment whereby wastewater is collected in a natural 
wetland where suspended solids and harmful substances contained in the same settle 
before the water is released into an outfall. 
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14 ABBREVIATIONS 

 

a annum, year 

BOD Biochemical Oxygen Demand, a measure of the amount of oxygen re-
quired by aerobic microorganisms to break down organic matter in a 
sample of water 

dB(A) decibel, a measure of sound intensity 

FTU Formazin Turbidity Unit, a measure of turbidity 

g gram 

ha hectare 

km kilometre 

kWh kilowatt-hour, a unit of energy  

m metre 

m3 cubic metre 

mg/l milligrams per litre 

mm millimetre 

Mm3/a million cubic metres per annum 

mS/m milli-Siemens per metre, a unit of electrical conductivity 

Mtpa million tonnes per annum 

pH a measure of the acidity or basicity of an aqueous solution 

s second 

sq km square kilometre 

t tonne 

tpa tonnes per annum 

g microgram 
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Sampling point Date Sampler

Temper
ature   

°C
Depth    

m
O2 

mg/l
O2   
% pH

EC 
mS/m

Alkal. 
mmol/l

SS       
mg/l

Colour 
mgPt/l

CODMn 
mg/l

Turbidity 
FTU

Ntot 
μg/l

NO2,3-N 
μg/l

NO3-N 
μg/l

NO2-N 
μg/l

NH4-N 
μg/l

Ptot 
μg/l

PO4-P 
μg/l

SO4 
mg/l

Chloride 
μg/l

As 
μg/l

Cd 
μg/l Cl mg/l Co μg/l

Cr 
μg/l Cu μg/l

Fe     
μg/l

Hg 
μg/l

Mn 
μg/l

Ni 
μg/l

Pb 
μg/l

Sb 
μg/l

Zn 
μg/l

 
Chlorop
hyll μg/l

Ala-liesijoki 1 30.6.1997 ELY 13,0 0,5 9,1 96 7,4 7,7 0,73 1,5 120 7,2 290 5 5 9 2 0,8 2100 1,0 1,0
1.9.1997 ELY 15,0 0,5 7,8 13 1,30 0,5 30 3,1 170 5 5 4 2 0,3 370 1,0 1,8

15.7.2004 LVT 16,3 0,2 8,6 87 7,0 3,6 0,31 10,6 83 13,5 380 < 10 4 14 2 < 2,0 < 1,0 < 1,0 < 1,0 4,0 1100 < 0,1 76 4,1 < 1,0 < 1,0 0,85
29.9.2004 LVT 7,4 0,2 8,1 67 6,6 2,6 0,17 < 1,0 79 14,3 350 < 10 < 3 8 < 2 < 2,0 < 1,0 < 1,0 1,4 24 780 18 2,4 < 1,0 3,0

16.11.2004 LVT 0,1 0,2 11,0 75 6,7 3,0 0,23 1,3 60 8,8 240 < 10 4 5 < 2 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 670 46 < 1,0 < 1,0 4,0
3.5.2005 LVT 2,0 0,2 16,5 119 7,1 13,5 1,32 4,0 72 7,2 350 69 13 16 8 3,1 < 1,0 < 1,0 < 1,0 < 5,0 4300 < 0,1 147 < 1,0 < 1,0 < 1,0
1.6.2005 LVT 6,7 0,2 9,2 75 6,5 1,9 0,11 3,0 70 11,1 380 < 10 6 11 < 2 < 2,0 1,2 < 1,0 < 1,0 < 5,0 1100 < 0,1 < 5,0 < 1,0 < 1,0 < 1,0 0,43

Allemaoja 1 30.6.1998 ELY 17,0 1,0 7,7 80 7,0 6,9 0,52 2,4 140 15,0 440 9 10 18 7 2,3 2000 0,7 7,9
17.9.1998 ELY 6,3 1,0 9,6 78 7,0 6,0 0,46 0,9 80 12,0 340 5 < 5 10 3 720
22.7.2004 LVT 14,4 0,2 8,7 86 7,5 12 1,06 2,0 77 10,3 320 12 6 15 6 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 1500 < 0,1 96 < 1,0 < 1,0 < 1,0 1,4
29.9.2004 LVT 7,8 0,2 8,1 68 6,4 2,9 0,17 1,0 141 20,9 480 < 10 < 3 11 < 2 < 2,0 < 1,0 < 1,0 1,0 < 1,0 760 7 1,1 < 1,0 < 1,0

16.11.2004 LVT 0,1 0,2 9,5 65 6,8 6,6 0,53 1,3 86 12,2 270 29 14 9 4 3,2 < 1,0 < 1,0 < 1,0 < 1,0 870 47 < 1,0 < 1,0 5,0
3.5.2005 LVT 2,0 0,2 6,8 49 6,9 16 1,42 8,0 110 13,4 380 330 10 25 11 3,4 < 1,0 < 1,0 1,8 < 5,0 5600 < 0,1 839 < 1,0 < 1,0 1,0
1.6.2005 LVT 6,7 0,2 8,5 70 6,5 2,3 0,12 3,0 80 17,3 410 < 10 5 14 3 < 2,0 1,1 < 1,0 < 1,0 < 5,0 990 < 0,1 18 < 1,0 < 1,0 < 1,0 0,50

Kitinen P8 23.10.2008 LVT 2,3 0,2 12,0 87 7,1 3,4 < 1,3 0,71 270 36 7 11 < 3,0 < 3,0 580 24 < 3,0
10.11.2008 LVT 0,4 0,2 12,0 83 6,9 4,0 1,2 0,68 330 19 7 10 < 2,0 < 1,0 570 23 < 3,0
18.12.2008 LVT 0,2 0,5 11,0 79 7,0 4,1 0,24 < 1,0 1,2 280 75 < 3 10 3 < 3,0 < 3,0 460 20 < 3,0

29.1.2009 LVT 0,1 1,0 11,0 72 6,8 3,6 0,23 1,7 2,0 550 110 17 13 4 < 3,0 < 3,0 660 23 < 3,0
12.2.2009 LVT 0,1 1,0 10,0 71 6,8 3,6 0,24 < 1,0 0,77 340 100 3 9 4 < 3,0 < 3,0 510 26 < 3,0
26.3.2009 LVT 0,2 1,0 9,8 68 7,4 3,7 0,23 1,3 1,1 380 110 < 3 11 3 < 3,0 < 3,0 630 37 < 3,0
22.4.2009 LVT 1,0 1,0 14,0 98 6,8 3,8 0,25 < 1,0 1,6 340 140 < 3 12 3 < 3,0 < 3,0 680 48 < 3,0
18.5.2009 LVT 8,3 0,2 11,0 91 6,7 2,8 0,17 < 2,0 1,5 340 < 10 12 16 2 < 3,0 < 3,0 1200 120 < 3,0
11.6.2009 LVT 11,4 0,2 10,0 93 7,1 3,1 0,18 < 0,91 1,1 290 < 10 8 12 < 2 < 3,0 < 3,0 760 42 < 3,0
15.7.2009 LVT 18,6 0,2 8,5 91 7,2 6,2 0,44 < 1,7 1,3 350 < 10 5 11 < 2 < 3,0 < 3,0 570 84 < 3,0
10.8.2009 LVT 19,0 0,2 8,2 89 6,8 4,7 0,34 1,1 1,6 250 < 10 < 3 13 3 < 3,0 < 3,0 700 120 < 3,0

3.9.2009 LVT 14,2 1,0 9,8 95 7,3 3,3 0,22 2,0 1,5 270 14 9 17 < 2 < 3,0 < 3,0 620 45 < 3,0
13.10.2009 LVT 0,4 0,2 12,0 81 6,7 4,1 1,4 290 34 7 13 < 2 3,2 1,2 < 3,0 < 3,0 610 50 < 3,0 < 3,0
17.11.2009 LVT 0,4 1,0 12,0 84 6,8 3,8 < 1,0 260 53 8 14 2 < 2,0 0,89 < 3,0 < 3,0 450 35 < 3,0 < 3,0
17.12.2009 LVT 0,2 1,0 12,0 85 6,8 4,1 < 1,0 340 63 10 10 3 3,7 0,96 < 3,0 < 3,0 450 36 < 3,0 < 3,0

20.1.2010 LVT 0,2 1,0 11,0 76 6,8 4,1 < 1,3 720 140 140 14 5 2,8 1,2 < 3,0 < 3,0 560 57 < 3,0 < 3,0
23.2.2010 LVT 0,1 1,0 10,0 69 6,6 4,0 1,4 360 150 < 3 12 3 2,2 0,86 < 3,0 < 3,0 540 50 < 3,0 < 3,0
17.3.2010 LVT 0,2 1,0 8,9 61 6,5 3,8 < 2,0 390 190 < 3 11 3 < 2,0 0,91 < 3,0 < 3,0 610 50 < 3,0 < 3,0
29.4.2010 LVT 2,3 0,2 13,0 95 6,9 5,6 < 1,0 400 94 3 12 3 5,6 1,2 < 3,0 < 3,0 890 81 < 3,0 < 3,0
26.5.2010 LVT 10,3 0,2 9,4 84 6,8 3,2 2,2 360 < 10 16 19 < 2 3,9 0,91 < 3,0 < 3,0 830 49 < 3,0 < 3,0
16.6.2010 LVT 12,8 1,0 9,0 85 7,0 3,4 1,6 350 < 10 15 11 3 3,7 < 3,0 < 3,0 620 47 < 3,0 < 3,0 12

2.8.2010 LVT 18,4 0,2 9,0 95 6,8 4,6 2,6 390 < 20 < 10 < 5 44 24 4 5,2 0,53 < 3,0 < 3,0 760 94 < 3,0 < 3,0 9,3
31.8.2010 LVT 11,4 1,0 9,4 86 7,3 4,1 1,6 300 < 20 17 < 5 23 13 3 1,7 0,49 < 3,0 < 3,0 950 51 8,5 < 3,0 5,6
23.9.2010 LVT 9,5 1,0 10,0 86 7,4 3,2 1,6 270 < 20 11 < 5 18 13 2 1,9 0,52 < 3,0 < 3,0 610 59 < 3,0 < 3,0 7,4

25.10.2010 LVT 2,6 0,2 12,0 87 7,2 4,5 1,0 280 48 13 13 3 3,8 0,57 < 3,0 < 3,0 510 32 < 3,0 < 3,0
22.11.2010 LVT 0,3 1,0 11,0 76 6,9 3,5 1,0 380 45 34 14 4 2,3 0,58 < 3,0 < 3,0 490 26 < 3,0 < 3,0
13.12.2010 LVT 0,2 1,0 12,0 85 7,3 3,7 < 1,0 320 67 33 13 4 2,3 0,43 < 3,0 < 3,0 450 24 < 3,0 < 3,0

Kitinen P9 23.10.2008 LVT 2,5 0,2 12,0 86 7,1 3,7 < 1,0 0,69 260 24 5 10 < 3,0 < 3,0 590 24 < 3,0
10.11.2008 LVT 0,3 0,2 12,0 83 6,9 5,3 1,8 0,77 410 10 11 9 < 2,0 < 1,0 400 24 < 3,0
18.12.2008 LVT 0,2 0,5 12,0 82 7,1 3,8 0,23 < 1,0 1,9 320 78 < 3 9 3 < 3,0 < 3,0 480 10 < 3,0

29.1.2009 LVT 0,1 1,0 11,0 74 6,9 3,9 0,24 1,8 2,3 420 110 8 12 5 < 3,0 < 3,0 620 31 < 3,0
12.2.2009 LVT 0,1 1,0 10,0 71 6,8 3,9 0,25 < 1,0 0,85 380 100 5 9 2 < 3,0 < 3,0 540 40 < 3,0
26.3.2009 LVT 0,2 1,0 9,9 68 7,3 3,7 0,22 < 1,3 1,0 360 120 < 3 12 3 < 3,0 < 3,0 620 37 < 3,0
22.4.2009 LVT 1,0 1,0 14,0 98 6,8 3,9 0,25 < 1,0 2,1 320 140 < 3 11 2 < 3,0 < 3,0 680 54 < 3,0
18.5.2009 LVT 8,8 1,0 10,0 90 6,7 2,7 0,15 < 1,3 1,5 340 < 10 10 14 < 2 < 3,0 < 3,0 1200 10 < 3,0
11.6.2009 LVT 10,9 0,2 10,0 91 7,0 3,0 0,19 < 1,0 1,1 290 < 10 7 13 < 2 < 3,0 < 3,0 800 25 < 3,0
15.7.2009 LVT 17,9 1,0 9,4 100 7,2 5,4 0,37 < 1,0 1,0 300 < 10 5 11 3 < 3,0 < 3,0 540 38 < 3,0
10.8.2009 LVT 18,8 0,2 8,1 87 6,9 4,2 0,30 2,4 1,7 270 < 10 3 12 3 < 3,0 < 3,0 680 120 < 3,0

3.9.2009 LVT 14,2 1,0 9,9 97 7,2 3,3 0,24 2,0 1,6 290 14 9 14 < 2 < 3,0 < 3,0 630 37 < 3,0
13.10.2009 LVT 0,4 1,0 12,0 82 6,9 4,0 1,3 290 36 7 12 < 2 3,2 1,1 < 3,0 < 3,0 600 29 < 3,0 < 3,0
17.11.2009 LVT 0,4 1,0 12,0 86 6,9 3,7 < 1,0 280 52 7 12 3 < 2,0 0,87 < 3,0 < 3,0 470 22 < 3,0 < 3,0
17.12.2009 LVT 0,2 1,0 12,0 83 6,7 3,8 1,2 320 66 10 10 3 3,7 0,92 < 3,0 < 3,0 460 27 < 3,0 < 3,0

20.1.2010 LVT 0,2 1,0 11,0 74 6,8 4,5 < 1,0 430 140 30 11 4 2,9 0,98 < 3,0 < 3,0 480 35 < 3,0 < 3,0
23.2.2010 LVT 0,1 1,0 10,0 71 6,6 4,1 2,0 400 160 < 3 13 4 2,8 0,90 < 3,0 < 3,0 570 56 < 3,0 < 3,0
17.3.2010 LVT 0,2 1,0 8,9 61 6,6 4,0 < 1,2 470 180 < 3 10 < 2 2,4 0,92 < 3,0 < 3,0 590 49 < 3,0 < 3,0
29.4.2010 LVT 2,3 0,2 11,0 77 6,9 4,6 2,8 650 120 49 16 6 3,8 1,5 < 3,0 < 3,0 880 79 < 3,0 < 3,0
26.5.2010 LVT 10,3 0,2 9,2 82 6,8 2,5 2,4 360 < 10 17 19 2 1,9 0,87 < 3,0 < 3,0 900 29 < 3,0 < 3,0
16.6.2010 LVT 12,7 1,0 9,6 91 7,0 2,8 1,9 390 < 10 11 14 3 1,6 < 3,0 < 3,0 700 22 < 3,0 < 3,0 3,9

2.8.2010 LVT 18,3 0,5 9,0 96 6,9 3,9 2,4 360 < 20 < 10 < 5 12 11 < 2 2,3 0,48 < 3,0 < 3,0 840 48 < 3,0 < 3,0 5,8
31.8.2010 LVT 11,6 1,0 9,5 88 7,3 4,4 2,6 320 < 20 15 < 5 14 13 3 2,0 1,3 < 3,0 < 3,0 1000 50 < 3,0 < 3,0 4,9
23.9.2010 LVT 9,5 1,0 10,0 88 7,3 4,0 1,4 250 < 20 12 < 5 10 12 2 2,3 0,64 < 3,0 < 3,0 660 46 < 3,0 < 3,0 6,3

25.10.2010 LVT 2,6 0,2 12,0 89 7,1 3,9 2,4 290 47 18 10 3 2,7 0,58 < 3,0 < 3,0 600 31 < 3,0 < 3,0
22.11.2010 LVT 0,2 1,0 8,9 61 7,0 3,8 1,4 450 43 35 15 9 2,7 0,66 < 3,0 < 3,0 500 29 < 3,0 < 3,0
13.12.2010 LVT 0,2 1,0 12,0 85 6,9 3,9 1,0 320 66 24 12 4 2,7 0,44 < 3,0 < 3,0 450 29 < 3,0 < 3,0

Kitinen 10 17.12.2009 LVT 0,2 0,2 11,0 78 6,8 3,4 < 1,0 350 65 13 9 4 2,3 0,98 < 3,0 < 3,0 460 19 < 3,0 < 3,0
20.1.2010 LVT 0,2 0,5 10,0 71 6,9 4,2 < 1,0 660 110 24 14 6 < 2,0 1,2 < 3,0 5,0 450 56 < 3,0 < 3,0
23.2.2010 LVT 0,2 1,0 9,4 65 6,6 4,0 < 1,0 340 150 < 3 11 3 2,3 0,95 < 3,0 < 3,0 490 42 < 3,0 < 3,0
17.3.2010 LVT 0,2 1,0 9,0 62 6,5 3,7 < 2,0 390 180 < 3 9 3 2,0 0,85 < 3,0 < 3,0 590 51 < 3,0 < 3,0
29.4.2010 LVT 2,3 0,2 11,0 81 6,9 4,0 < 2,0 460 < 10 < 3 15 4 2,7 0,95 < 3,0 < 3,0 820 66 < 3,0 < 3,0
26.5.2010 LVT 9,4 0,2 9,4 82 6,7 2,1 4,00 410 11 21 21 2 1,6 0,84 < 3,0 < 3,0 1000 32 < 3,0 < 3,0
16.6.2010 LVT 9,5 1,0 9,2 81 6,9 2,3 2,40 370 < 10 9 14 2 1,0 < 3,0 < 3,0 710 20 < 3,0 < 3,0

2.8.2010 LVT 17,1 0,2 8,3 86 6,7 3,1 1,80 330 < 20 16 < 5 19 10 < 2 1,8 0,46 < 3,0 < 3,0 740 93 < 3,0 < 3,0 5,4
31.8.2010 LVT 11,6 0,2 9,4 87 7,2 3,8 3,00 370 < 20 16 < 5 13 7 2 1,8 0,73 < 3,0 < 3,0 910 52 < 3,0 < 3,0 6,7
23.9.2010 LVT 9,8 0,2 9,8 87 7,2 3,5 1,80 330 < 20 12 < 5 15 12 2 2,2 0,53 < 3,0 < 3,0 560 55 < 3,0 < 3,0 6,9

25.10.2010 LVT 2,6 0,2 12,0 88 7,2 3,3 1,00 300 51 24 13 2 1,9 0,55 < 3,0 < 3,0 540 21 < 3,0 < 3,0
22.11.2010 LVT 0,2 1,0 12,0 85 7,0 4,0 < 1,0 330 41 37 11 3 5,1 0,50 < 3,0 4,6 490 29 4,2 < 3,0
14.12.2010 LVT 0,3 0,2 11,0 77 7,0 3,5 2,40 340 63 27 12 4 2,1 0,44 < 3,0 < 3,0 430 20 < 3,0 < 3,0

Kitinen Vajukoski V0 30.1.1997 LVT 1,0 69 6,6 3,2 0,19 70 7,5 114 29 19 4 1395
26.2.1997 LVT 1,0 61 6,5 3,3 0,19 60 8,0 160 22 15 5 624
18.3.1997 LVT 1,0 55 7,0 3,7 0,20 50 7,2 190 9 18 6 824

Kitinen Vajukoski V0 16.4.1997 ELY 0,2 1,0 8,0 55 6,4 3,4 0,21 0,5 80 6,5 420 170 < 5 17 6 0,16 760 0,51 0,09 0,3
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Sampling point Date Sampler

Temper
ature   

°C
Depth    

m
O2 

mg/l
O2   
% pH

EC 
mS/m

Alkal. 
mmol/l

SS       
mg/l

Colour 
mgPt/l

CODMn 
mg/l

Turbidity 
FTU

Ntot 
μg/l

NO2,3-N 
μg/l

NO3-N 
μg/l

NO2-N 
μg/l

NH4-N 
μg/l

Ptot 
μg/l

PO4-P 
μg/l

SO4 
mg/l

Chloride 
μg/l

As 
μg/l

Cd 
μg/l Cl mg/l Co μg/l

Cr 
μg/l Cu μg/l

Fe     
μg/l

Hg 
μg/l

Mn 
μg/l

Ni 
μg/l

Pb 
μg/l

Sb 
μg/l

Zn 
μg/l

 
Chlorop
hyll μg/l

24.4.1997 LVT 1,0 50 6,5 3,3 0,21 70 7,3 161 3 16 6 786
13.5.1997 LVT 1,0 76 6,7 2,4 0,10 70 9,6 47 3 22 3 1788
20.5.1997 ELY 1,4 1,0 10,3 73 6,5 2,9 0,20 1,3 100 9,5 330 54 < 5 16 3 1100
24.6.1997 LVT 1,0 83 6,8 2,3 0,12 40 11,8 13 10 17 < 2 651

1.7.1997 ELY 15,2 1,0 8,3 82 6,8 2,4 0,16 1,2 100 12,0 380 7 12 24 2 1,1 640 0,62 0,07 1,3
29.7.1997 LVT 1,0 88 6,3 3,1 0,19 100 8,2 151 30 15 2 856
19.8.1997 LVT 1,0 90 7,2 3,2 0,22 60 8,1 58 3 12 4 708
23.9.1997 LVT 7,0 0,5 10,1 84 7,2 3,7 0,27 60 7,7 43 7 15 2 97
24.9.1997 ELY 7,0 1,0 10,7 88 7,3 3,8 0,27 1,2 80 7,6 330 30 6 16 9 670

29.10.1997 LVT 0,3 83 7,3 3,9 0,28 50 7,2 54 10 694
28.11.1997 LVT 0,7 0,3 12,4 86 7,0 3,7 0,19 50 6,7 49 8 11 < 2 552
29.12.1997 LVT 1,0 77 6,9 3,9 0,21 40 6,6 37 10 6 2 426

29.1.1998 LVT 0,3 1,0 10,4 72 6,6 5,6 0,15 60 9,6 17 9 19 4 605
24.2.1998 LVT 0,3 1,0 9,1 63 6,5 3,9 0,22 40 6,9 181 2 13 2 482
17.3.1998 LVT 0,4 1,0 8,0 55 6,5 3,8 0,23 40 6,3 131 2 8 < 2 624
14.4.1998 LVT 1,6 1,0 7,2 51 6,5 3,9 0,21 60 6,8 182 5 13 5 617
15.4.1998 ELY 0,5 1,0 7,8 54 6,5 3,9 0,27 0,8 50 6,4 420 150 < 5 14 6 5,7 610 0,2 2,3
22.5.1998 LVT 1,7 1,0 10,2 73 6,4 1,9 0,09 70 10,8 46 5 19 <1 687
28.5.1998 ELY 3,9 1,0 11,1 84 6,6 1,9 0,12 1,3 80 12,0 370 13 < 5 16 < 2 640
24.6.1998 LVT 13,1 0,5 9,2 88 6,5 2,7 0,12 80 11,8 101 4 16 <1 472
30.6.1998 ELY 15,2 1,0 8,9 89 6,6 2,2 0,13 0,4 80 13,0 340 6 < 5 10 < 2 4,1 420 0,5 10
16.7.1998 LVT 17,5 0,2 8,5 89 6,7 2,7 0,19 70 13,1 12 23 15 < 2 400

6.8.1998 LVT 19,4 0,5 8,0 87 6,8 3,0 0,19 80 10,8 50 10 17 2 799
16.8.1998 LVT 1,0 84 7,1 3,1 0,20 100 8,8 5 10 13 3 686
17.9.1998 ELY 6,6 1,0 10,9 89 7,4 5,5 0,47 0,6 35 5,8 200 15 < 5 9 2 310
21.9.1998 LVT 5,2 1,0 10,9 86 7,1 3,2 0,22 60 8,5 20 5 11 < 2 484

26.10.1998 LVT 1,4 1,0 11,9 84 6,8 2,8 0,18 60 7,4 32 5 7 < 2 375
23.11.1998 LVT 0,3 1,0 11,7 81 6,7 2,9 0,17 35 6,5 48 11 10 < 2 322
21.12.1998 LVT 0,1 1,0 10,5 72 6,6 2,9 0,18 50 7,4 53 24 11 3 403

31.1.1999 ELY 0,3 1,0 10,1 70 6,4 3,1 0,18 70 8,2 110 24 17 < 5 380 38
16.2.1999 ELY 0,4 1,0 9,4 65 6,3 3,1 0,15 60 7,9 130 6 11 < 5 480 40
22.3.1999 ELY 0,3 1,0 8,8 61 6,1 3,2 0,18 60 7,4 170 < 5 14 < 5 500 40
19.4.1999 ELY 0,5 1,0 8,7 60 6,3 3,5 0,19 60 7,1 160 < 5 15 540 38
24.5.1999 ELY 4,6 1,0 11,4 88 6,4 2,5 0,15 90 9,2 22 < 5 17 730 60
24.5.1999 ELY 12,1 0,4 9,0 84 6,7 2,9 0,18 100 11,4 6 18 15 590 19

6.7.1999 ELY 16,4 1,0 7,8 80 1,9 90 400 9 13 14 < 5
27.7.1999 ELY 16,5 1,0 8,3 85 6,8 3,5 0,24 90 9,4 16 27 16 690 73
17.8.1999 ELY 13,2 1,0 10,3 98 6,8 3,6 80 9,6 11 14 15 710 76
20.9.1999 ELY 10,4 1,0 9,9 88 6,8 3,4 0,23 2,2 65 8,1 1,9 320 24 16 13 < 5 520
27.9.1999 ELY 8,7 1,0 9,5 81 6,7 3,8 55 6,9 20 37 17 550 49

25.10.1999 ELY 2,4 1,0 12,8 94 6,8 3,3 55 7,2 29 8 10 480 23
22.11.1999 ELY 0,7 1,0 12,3 86 6,6 3,3 50 7,5 38 34 10 < 5 400 22
20.12.1999 ELY 1,0 12,3 6,6 3,2 50 7,6 47 31 13 < 5 420 32

26.1.2000 ELY 0,4 0,5 10,6 73 6,5 3,4 0,21 55 8,6 74 26 11 440 33
29.2.2000 ELY 0,2 1,0 10,0 68 6,3 3,5 0,19 55 7,3 130 13 13 540 41
20.3.2000 ELY 0,3 1,0 9,5 66 6,4 3,3 0,19 50 7,4 140 < 5 14 440 47
18.4.2000 ELY 0,5 1,0 8,9 62 6,4 3,4 0,20 55 7,1 150 15 13 470 43
23.5.2000 ELY 4,5 1,0 10,9 84 6,2 1,9 0,10 100 11,6 15 7 16 900 56
26.6.2000 ELY 11,4 1,0 9,6 88 6,6 2,8 0,17 70 9,3 60 10 13 470 34

4.7.2000 ELY 13,7 0,5 8,7 84 1,0 100 410 40 8 14 < 5
19.7.2000 ELY 16,0 1,0 8,0 81 1,9 200 390 26 11 13 < 5
24.7.2000 ELY 19,5 1,0 7,5 82 5,7 3,1 0,22 100 11,9 23 16 13 1000 102
14.8.2000 ELY 15,7 1,0 8,2 83 1,0 65 330 44 16 15 < 5
21.8.2000 ELY 13,5 1,0 8,3 79 6,6 3,0 0,21 65 8,1 44 22 17 520 95
13.9.2000 ELY 9,8 1,0 9,1 80 7,1 3,6 0,27 1,6 65 8,0 1,6 340 34 14 18 < 5 540
18.9.2000 ELY 9,2 1,0 10,1 88 6,7 3,2 0,22 65 8,4 36 14 14 630 32

16.10.2000 ELY 7,1 1,0 10,8 89 6,7 2,8 0,18 60 7,7 69 10 11 480 44
21.11.2000 ELY 0,8 1,0 12,2 85 6,2 2,9 0,18 65 8,1 72 9 11 510 32
11.12.2000 ELY 0,5 1,0 12,6 87 6,9 2,9 0,18 55 7,7 100 < 5 10 430 23

29.1.2001 ELY 0,4 1,0 11,1 77 6,6 2,9 0,18 55 7,9 400 120 10 < 5 460
20.2.2001 ELY 0,4 1,0 10,4 72 6,6 3,1 0,19 60 7,5 400 140 13 < 5 550
20.3.2001 ELY 0,6 1,0 9,1 63 6,5 3,1 0,19 60 7,3 400 140 9 12 7 590
23.4.2001 ELY 1,1 1,0 8,7 61 6,7 3,1 0,20 55 7,1 420 160 10 12 6 720
28.5.2001 ELY 4,9 1,0 11,0 86 6,6 2,4 0,16 80 9,3 340 23 8 17 6 940
11.6.2001 ELY 9,6 1,0 10,8 94 7,1 2,3 0,16 70 9,5 360 9 18 14 7 790
30.7.2001 ELY 15,8 1,0 8,2 83 6,8 3,3 0,23 60 8,8 310 6 13 < 5 760
13.8.2001 ELY 14,1 1,0 8,5 83 7,0 3,4 0,24 80 9,4 330 8 19 13 < 5 660
17.9.2001 ELY 12,0 1,0 9,2 85 6,9 3,7 0,27 65 9,6 270 18 17 10 < 5 650

15.10.2001 ELY 3,4 1,0 11,6 87 7,0 3,6 0,25 70 9,7 290 29 11 11 < 5 670
27.11.2001 ELY 0,4 1,0 11,8 82 6,5 3,0 0,20 50 6,8 260 46 31 8 < 5 370
16.12.2001 ELY 0,5 1,0 11,9 82 6,4 3,2 0,21 55 7,1 310 60 24 9 < 5 400

27.1.2002 ELY 0,4 1,0 10,2 71 6,5 3,3 0,21 55 7,3 370 110 < 5 10 < 5 390
27.2.2002 LVT 1,0 64 6,6 3,4 0,23 67 7,5 391 108 3 15 5 536
25.3.2002 LVT 1,0 59 6,6 3,4 0,22 72 7,2 448 117 7 26 5 671
18.4.2002 LVT 1,0 68 6,7 4,3 0,33 60 7,4 499 136 7 34 9 638
29.5.2002 LVT 1,0 103 6,8 2,3 0,13 76 9,0 346 27 6 20 < 2 708
20.6.2002 LVT 1,0 76 7,0 2,9 0,20 71 8,0 245 43 12 24 < 2 564
25.7.2002 LVT 1,0 66 6,7 3,4 0,26 81 10,7 336 5 19 13 3 795
27.8.2002 LVT 0,2 86 6,9 3,8 0,28 64 9,6 379 12 9 13 3 745
18.9.2002 LVT 1,0 86 7,1 3,6 0,28 56 8,7 446 115 12 18 3 732

21.10.2002 LVT 0,2 87 7,0 3,4 0,22 49 6,9 343 22 2 13 4 631
27.11.2002 LVT 1,0 79 6,8 3,2 0,22 37 6,5 349 100 8 11 4 588
18.12.2002 LVT 1,0 77 6,7 3,3 0,22 41 7,8 359 101 19 31 5 561

Kitinen Vajukoski V0 28.1.2003 LVT 1,0 66 6,5 3,3 0,21 43 7,1 462 185 1 13 4 506
13.2.2003 ELY 0,3 1,0 8,7 60 6,4 3,4 0,30 50 6,7 410 170 7 15 4 560
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18.3.2003 ELY 0,5 1,0 8,6 60 6,4 3,4 0,20 45 6,5 500 210 < 5 16 4 650
7.4.2003 ELY 2,3 1,0 6,3 3,6 0,30 60 6,6 450 190 11 16 5 730

19.5.2003 ELY 4,5 1,0 9,6 74 6,4 2,6 0,20 65 9,2 360 27 < 5 17 2 950
24.6.2003 ELY 12,0 1,0 9,0 83 6,8 2,8 0,20 50 9,1 240 < 3 8 12 3 550
22.7.2003 ELY 18,6 1,0 7,6 81 6,9 3,5 0,20 50 7,6 310 < 3 13 15 < 2 590
19.8.2003 ELY 13,5 0,1 9,0 86 7,2 3,8 0,30 45 7,3 410 < 3 < 5 20 < 2 470
23.9.2003 ELY 8,4 1,0 9,5 81 7,1 4,1 0,30 40 6,2 250 5 8 13 2 570

20.10.2003 ELY 2,3 1,0 11,7 85 7,1 3,8 0,30 50 7,2 300 27 12 12 < 2 590
17.11.2003 ELY 1,7 1,0 10,4 75 6,9 4,3 0,30 50 7,0 290 34 24 13 4 560

27.1.2004 ELY 0,7 1,0 9,6 67 6,6 3,7 0,20 40 6,3 340 110 < 5 13 3 590
26.2.2004 ELY 0,5 1,0 9,3 64 6,5 3,7 0,20 0,5 40 6,5 1,4 450 150 < 5 18 4 620 37
24.3.2004 ELY 0,4 1,0 8,8 61 6,5 3,9 0,20 50 6,3 420 170 < 5 15 600
15.4.2004 ELY 0,7 1,0 7,6 53 6,4 3,8 0,30 50 6,2 410 170 < 5 17 4 640
11.5.2004 ELY 3,0 1,0 8,7 65 6,3 2,1 0,20 65 9,5 340 32 < 5 24 < 2 1000

3.8.2004 ELY 0,0 3,4
3.8.2004 ELY 17,4 1,0 8,0 84 7,0 0,20 2,3 60 8,5 1,4 310 < 3 13 7 < 2 660 62

12.10.2004 ELY 3,9 1,0 10,7 81 6,9 0,20 1,7 85 13,0 1,4 320 17 710 40
25.1.2005 ELY 0,4 1,0 10,6 73 6,6 0,30 < 1,0 50 7,7 0,7 350 13 460 24
23.3.2005 ELY 0,5 1,0 8,2 57 6,5 0,20 < 1,0 60 7,7 0,8 390 16 600 38
25.5.2005 ELY 3,9 1,0 10,5 80 6,4 0,30 2,2 100 19 1,9 300 18 1500 65

1.8.2005 ELY 0,0 4,6
1.8.2005 ELY 15,0 1,0 8,9 88 7,1 0,20 < 1,0 65 8,8 2,3 290 17 11 17 3 690 270

6.10.2005 ELY 7,3 1,0 10,4 86 7,1 0,20 1,0 60 7,9 1,5 280 13 730 39
26.1.2006 ELY 0,3 1,0 10,6 73 6,6 0,20 < 1,0 45 7,3 0,2 370 10 540 27
27.3.2006 ELY 0,3 1,0 10,3 71 6,7 0,20 < 1,0 40 7,7 1,3 320 14 640 34
15.5.2006 ELY 4,8 1,0 10,4 81 6,6 0,10 < 1,0 50 9,3 1,6 310 25 1100 42
16.8.2006 ELY 0,0       6,0
16.8.2006 ELY 16,5 1,0 8,3 85 7,0 0,20 < 1,0 40 6,7 0,9 350 7 13 21 3 590 52

11.10.2006 ELY 5,1 1,0 10,3 81 7,1 0,20 < 1,0 40 6,8 1,7 270 17 520 21
13.10.2009 LVT 1,4 1,0 12,0 86 7,0 3,6 < 1,1 290 36 7 12 < 2 < 2,0 1,2 < 3,0 < 3,0 660 23 < 3,0 < 3,0
17.11.2009 LVT 0,6 1,0 12,0 86 7,4 3,3 < 1,0 270 62 7 9 4 < 2,0 0,93 < 3,0 < 3,0 460 17 < 3,0 < 3,0
17.12.2009 LVT 0,4 1,0 11,0 77 6,9 3,4 < 1,0 340 62 13 10 3 2,3 0,93 < 3,0 < 3,0 450 19 < 3,0 < 3,0

20.1.2010 LVT 0,1 0,2 10,0 71 6,9 3,5 < 1,0 370 110 6 10 2 < 2,0 0,78 < 3,0 < 3,0 440 29 < 3,0 < 3,0
23.2.2010 LVT 0,2 1,0 9,2 63 6,6 3,8 < 0,83 350 150 < 3 10 4 < 2,0 0,99 < 3,0 < 3,0 480 40 < 3,0 < 3,0
17.3.2010 LVT 0,2 1,0 8,9 61 6,4 3,7 < 1,1 400 170 4 10 4 < 2,0 0,89 < 3,0 < 3,0 600 49 < 3,0 < 3,0
29.4.2010 LVT 2,2 1,0 9,3 67 7,0 4,0 < 1,0 440 160 5 14 5 2,4 0,92 < 3,0 4,5 750 59 < 3,0 < 3,0
26.5.2010 LVT 9,6 1,0 9,2 80 6,7 2,4 3,0 420 17 22 16 2 1,0 0,86 < 3,0 < 3,0 910 20 6,1 < 3,0
16.6.2010 LVT 12,1 1,0 9,4 87 7,1 2,3 2,5 360 < 10 10 12 < 2 1,1 < 3,0 < 3,0 700 21 < 3,0 < 3,0 5,2

2.8.2010 LVT 17,4 1,0 8,4 88 6,5 3,8 < 1,0 330 < 20 15 < 5 22 10 3 1,7 0,46 < 3,0 4,0 730 94 < 3,0 < 3,0 5,7
31.8.2010 LVT 11,2 1,0 9,4 86 7,3 3,7 7,0 320 < 20 12 < 5 16 14 4 1,8 0,73 < 3,0 < 3,0 950 69 < 3,0 < 3,0 6,9
23.9.2010 LVT 9,9 1,0 9,8 90 7,3 3,6 1,4 270 < 20 12 < 5 14 16 < 2 2,1 0,55 < 3,0 < 3,0 600 52 < 3,0 < 3,0 7,2

25.10.2010 LVT 2,6 1,0 12,0 89 7,3 3,3 1,2 320 42 32 7 3 1,9 0,48 < 3,0 < 3,0 550 23 < 3,0 < 3,0
22.11.2010 LVT 0,4 1,0 9,9 68 7,0 3,3 < 1,0 340 41 32 17 10 1,9 0,52 < 3,0 5,1 450 18 < 3,0 < 3,0
14.12.2010 LVT 0,5 1,0 12,0 81 7,2 3,6 2,0 330 64 28 11 4 2,3 0,45 < 3,0 < 3,0 460 27 < 3,0 < 3,0

Koemonttu 11.6.2009 LVT 7,3 30 6,8 950 840 40 < 3,0 96 3300
Louhos 1 29.9.2004 LVT 6,7 0,2 10,5 86 6,5 29 0,39 < 1,0 < 5 < 1,0 360 360 4 4 < 2 131 < 1,0 < 1,0 312 1400 320 352 4050 < 1,0 29
Louhos 2 29.9.2004 LVT 7,4 0,2 10,0 83 6,6 12 0,28 1,0 25 3,0 320 270 < 3 13 < 2 54 < 1,0 < 1,0 89 325 510 82 1730 < 1,0 10
Louhosmonttu 2 11.6.2009 LVT 8,9 18 44 720 290 7 25 33 280
Louhosmonttu 3 11.6.2009 LVT 8,2 19 5,5 5300 3300 370 5,3 8,5 52

12.10.2009 LVT 8,0 21 4,0 < 3,0 9,3 60
20.10.2009 LVT 7,5 20 6,0 3,1 8,7 57
26.10.2009 LVT 7,1 20 2,2 3,9 8,3 56

2.11.2009 LVT 7,2 4,1 30 7,4 21 78
9.11.2009 LVT 7,4 25 6,4 5,5 20 66

17.12.2009 LVT 7,5 33 15 6,3 33 97
20.4.2010 LVT 7,4 27 36 30 61 120
26.5.2010 LVT 7,0 14 99 38 38 96

2.8.2010 LVT 7,5 54 98 19 83 170
19.8.2010 LVT 7,3 21 5,0 7,0 6,5 29 140

Laskeutusallas 11.6.2009 LVT 7,2 5,9 20 480 < 10 35 25 12 51
2.11.2009 LVT 6,4 3,1 24 9,9 6,8 30
9.11.2009 LVT 6,7 11 6,4 12 3,6 23

17.11.2009 LVT 6,4 9,8 8,8 13 6,7 28
29.4.2010 LVT 5,5 2,1 67 18 31,0 36
26.5.2010 LVT 5,7 4,4 65 20 34,0 150
16.6.2010 LVT 6,5 8,0 9,8 8,0 6,8 46

2.8.2010 LVT 6,5 4,4 70 30 28 120
Luonnonoja P2 21.5.2008 LVT 3,2 0,2 9,8 73 6,0 1,4 < 1,0 0,45 380 < 10 < 3 10 < 3,0 < 3,0 530 10 < 3,0

3.6.2008 LVT 10,2 0,2 9,0 80 6,7 4,1 < 1,0 0,49 360 < 10 < 3 8 < 3,0 < 3,0 200 9 < 3,0
18.6.2008 LVT 10,4 0,2 9,0 80 6,6 4,2 < 1,0 0,36 390 < 10 < 3 5 < 3,0 < 3,0 180 8 3,2
30.6.2008 LVT 15,3 0,2 6,3 63 6,0 2,0 < 1,7 0,64 480 < 10 3 8 < 3,0 < 3,0 820 32 < 3,0
28.7.2008 LVT 13,1 0,2 5,3 50 6,3 3,6 5,7 6,3 630 < 10 5 19 < 3,0 < 3,0 7100 640 5,4
11.8.2008 LVT 10,9 0,2 9,5 86 6,9 7,1 < 1,0 0,60 380 < 10 < 3 9 < 3,0 < 3,0 290 7 3,3

8.9.2008 LVT 8,3 0,2 11 96 7,0 6,2 < 1,0 0,31 340 < 10 < 3 8 3,4 < 3,0 86 10 3,3
23.10.2008 LVT 2,2 0,2 10 76 6,8 4,8 < 1,0 0,52 290 < 10 < 3 6 < 3,0 < 3,0 250 10 < 3,0
10.11.2008 LVT 0,6 0,2 11 73 6,8 5,2 < 1,3 0,29 290 < 10 < 3 5 < 2,0 < 1,0 150 14 < 3,0

18.5.2009 LVT 10,3 0,2 7,3 65 6,0 1,7 0,06 < 1,0 0,54 370 < 10 3 8 < 2 < 3,0 < 3,0 700 18 < 3,0
11.6.2009 LVT 13,0 0,2 11 100 6,6 3,9 0,27 < 1,1 0,53 370 < 10 6 13 < 2 3,00 < 3,0 230 20 3,30
15.7.2009 LVT 13,2 0,2 5,0 48 6,2 3,9 0,29 12 6,5 730 < 10 7 17 < 2 < 3,0 < 3,0 8000 640 5,40
10.8.2009 LVT 16,0 0,2 4,9 50 6,9 9,3 0,90 < 1,0 1,2 350 < 10 < 3 9 < 2 < 3,0 < 3,0 560 21 < 3,0

3.9.2009 LVT 11,4 0,2 8,7 79 7,0 8,2 0,71 < 1,0 0,78 330 < 10 < 3 9 < 2 < 3,0 < 3,0 280 27 < 3,0
29.4.2010 LVT 0,1 0,2 9,3 63 6,5 36 13 530 < 10 < 3 41 5 1,8 1,3 < 3,0 < 3,0 1200 38 < 3,0 < 3,0

Luonnonoja P2 16.6.2010 LVT 8,2 0,2 7,4 63 6,1 1,9 1,6 370 < 10 < 3 7 < 2 0,76 < 3,0 < 3,0 950 120 < 3,0 < 3,0
31.8.2010 LVT 8,9 0,2 9,2 80 7,1 7,2 2,2 320 < 20 < 10 < 5 < 3 3 < 2 0,41 0,40 < 3,0 < 3,0 93 4 < 3,0 < 3,0

Luonnonoja P3 21.5.2008 LVT 3,2 0,2 11 80 5,8 1,9 < 1,0 0,91 460 < 10 3 13 < 3,0 < 3,0 710 9 < 3,0
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3.6.2008 LVT 12,2 0,2 9,6 90 6,2 2,5 < 2,0 0,84 550 21 6 12 4,1 < 3,0 990 7 3,5
18.6.2008 LVT 13,3 0,2 9,3 89 6,1 3,0 < 1,7 0,71 620 < 10 6 <2 3,5 < 3,0 1100 7 3,7
30.6.2008 LVT 16,7 0,2 7,8 81 5,6 2,8 < 2,5 1,5 710 < 10 7 15 3,6 < 3,0 1300 11 4,5
28.7.2008 LVT 12,7 0,2 5,7 54 6,2 4,2 4,0 2,1 870 < 10 4 19 4,9 < 3,0 2900 19 6,5
11.8.2008 LVT 10,3 0,2 6,4 57 6,2 4,4 < 2,0 2,6 830 < 10 9 19 5,1 < 3,0 2500 17 5,6

8.9.2008 LVT 7,6 0,2 10 84 6,0 3,1 1,20 0,90 670 < 10 6 12 6,1 < 3,0 1600 10 5,1
23.10.2008 LVT 1,8 0,2 9,9 71 6,1 3,3 < 2,0 1,8 550 < 10 5 13 4,1 < 3,0 1300 22 4,5
10.11.2008 LVT 0,5 0,2 8,8 61 6,4 4,2 9,2 1,4 540 < 10 < 3 10 4,0 1,0 1100 23 < 3,0
18.12.2008 LVT 0,2 0,2 5,9 40 6,4 4,2 0,28 3,8 3,3 530 < 10 3 15 2 4,0 < 3,0 1500 10 3,6

18.5.2009 LVT 12,0 0,2 9,7 90 6,2 2,3 0,09 < 2,0 0,86 460 < 10 5 15 < 2 < 3,0 < 3,0 930 10 4,0
11.6.2009 LVT 12,4 0,2 7,0 66 6,6 4,5 0,37 < 2,0 2,6 520 < 10 < 3 16 3 4,0 < 3,0 1500 63 4,0
15.7.2009 LVT 12,5 0,2 4,5 42 6,4 8,4 0,83 15 7,5 670 < 10 5 68 < 2 4,9 < 3,0 4300 200 9,0
10.8.2009 LVT 12,1 0,2 4,4 41 6,4 6,0 0,50 6,0 6,4 700 < 10 6 26 6 5,2 < 3,0 3500 38 5,6

3.9.2009 LVT 11,7 0,2 7,3 67 6,5 5,2 0,42 3,2 3,3 540 < 10 5 20 < 2 5,7 < 3,0 1700 28 3,4
29.4.2010 LVT 0,5 0,2 8,5 59 5,3 2,4 1,6 590 26 6 26 4 0,85 1,3 < 3,0 < 3,0 1200 35 < 3,0 < 3,0
16.6.2010 LVT 8,7 0,2 6,5 56 6,5 4,9 2,6 570 < 10 4 13 2 1,3 4,6 < 3,0 1100 6 4,7 < 3,0
31.8.2010 LVT 8,4 0,2 5,9 50 6,5 6,4 6,2 600 < 20 < 10 < 5 8 21 7 1,7 1,4 8,2 < 3,0 2400 23 13 < 3,0

Luonnonoja P4 22.7.2004 LVT 15,5 0,2 5,5 55 6,9 9,7 0,94 2,8 133 20,4 390 < 10 < 3 15 5 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 1700 < 0,1 124 < 1,0 < 1,0 2,0 0,80
3.5.2005 LVT 2,0 0,2 5,3 38 6,7 29,6 2,91 21 290 33,7 1900 46 24 55 20 < 2,0 < 1,0 < 1,0 7,0 9,0 9700 < 0,1 2910 2,0 1,0 27

21.5.2008 LVT 3,8 0,2 8,3 63 6,4 2,8 < 1,0 0,94 450 < 10 < 3 15 < 3,0 < 3,0 1100 51 < 3,0
3.6.2008 LVT 10,3 0,2 5,1 45 6,5 4,7 1,5 1,8 490 < 10 4 15 < 3,0 < 3,0 1800 130 < 3,0

18.6.2008 LVT 13,9 0,2 5,3 52 6,5 5,0 1,0 1,6 450 < 10 < 3 10 < 3,0 < 3,0 1300 66 < 3,0
30.6.2008 LVT 18,1 0,2 1,8 19 6,2 5,7 2,8 1,9 1400 < 10 7 27 < 3,0 < 3,0 1800 51 < 3,0
28.7.2008 LVT 16,8 0,2 3,1 32 6,8 11,0 4,0 5,8 480 < 10 < 3 21 < 3,0 < 3,0 3200 320 < 3,0
11.8.2008 LVT 10,2 0,2 4,8 43 6,8 13,0 2,0 4,9 450 < 10 < 3 15 < 3,0 < 3,0 2800 480 < 3,0

8.9.2008 LVT 7,0 0,2 6,1 50 6,6 6,0 2,2 2,7 400 < 10 16 11 < 3,0 < 3,0 1500 150 < 3,0
23.10.2008 LVT 1,9 0,2 10 75 6,7 3,5 < 1,0 0,72 370 < 10 3 6 < 3,0 < 3,0 730 24 < 3,0
10.11.2008 LVT 0,6 0,2 7,0 49 6,7 8,0 1,0 1,3 250 < 10 < 3 7 < 2,0 < 1,0 870 170 < 3,0
18.12.2008 LVT 0,1 0,2 6,1 42 6,8 11 1,02 7,6 6,7 260 < 10 7 18 9 < 3,0 < 3,0 2100 290 < 3,0

29.1.2009 LVT 0,2 0,3 3,3 23 6,8 16 1,70 1,4 4,3 420 15 34 16 10 < 3,0 < 3,0 1700 410 < 3,0
12.2.2009 LVT 0,1 0,2 2,5 17 6,8 17 1,75 1,4 4,6 310 < 10 23 14 8 < 3,0 < 3,0 1700 550 < 3,0
26.3.2009 LVT 0,4 0,5 <0.2 <1 7,3 34 3,33 8,3 2,4 760 < 10 < 3 38 13 < 3,0 < 3,0 4200 2500 4,1
22.4.2009 LVT 0,6 0,2 1,9 13 6,8 28 3,16 7,6 5,0 1100 170 < 3 37 10 < 3,0 < 3,0 3900 1900 3,1
27.5.2009 LVT 8,7 0,2 5,3 45 6,6 5,1 0,44 < 2,5 2,0 600 < 10 11 11 3 < 3,0 < 3,0 1600 130 < 3,0
11.6.2009 LVT 10,7 0,2 3,5 31 6,8 10 1,01 2,8 3,8 340 < 10 < 3 11 4 < 3,0 < 3,0 1900 340 < 3,0
15.7.2009 LVT 16,9 0,2 3,4 35 6,7 12 1,12 6,3 3,8 560 < 10 9 38 4 < 3,0 < 3,0 1800 380 < 3,0
10.8.2009 LVT 13,2 0,2 2,4 23 6,8 19 1,88 6,5 12 360 < 10 19 30 17 < 3,0 < 3,0 3400 1600 < 3,0

3.9.2009 LVT 11,7 0,2 3,4 31 6,8 8,2 0,76 45 29 590 < 10 76 68 30 < 3,0 < 3,0 13000 490 3,1
29.4.2010 LVT 0,2 0,5 3,3 22 6,7 11 200 900 26 120 510 140 1,5 2,0 < 3,0 < 3,0 10000 1200 5,9 < 3,0
16.6.2010 LVT 11,8 1,0 6,0 55 6,7 4,8 1,6 630 < 10 40 30 4 0,50 < 3,0 < 3,0 950 170 < 3,0 < 3,0
31.8.2010 LVT 9,7 0,2 6,3 56 6,9 9,5 6,4 700 < 20 < 10 < 5 140 31 10 0,66 0,50 < 3,0 < 3,0 1900 440 < 3,0 < 3,0

Luonnonoja P5 21.5.2008 LVT 3,2 0,2 10 76 5,6 1,6 < 1,0 0,28 330 < 10 4 7 < 3,0 < 3,0 580 17 < 3,0
3.6.2008 LVT 11,1 0,2 7,2 66 5,5 1,8 < 1,3 0,24 420 < 10 5 7 < 3,0 < 3,0 790 14 < 3,0

18.6.2008 LVT 13,3 0,2 7,1 68 5,8 1,9 < 1,0 0,28 490 < 10 < 3 7 < 3,0 < 3,0 1200 36 < 3,0
30.6.2008 LVT 18,1 0,2 8,9 95 4,9 3,1 < 1,7 3,0 900 < 10 32 23 < 3,0 < 3,0 500 3 6,6
28.7.2008 LVT 11,7 0,2 6,2 58 5,1 2,7 2,2 0,29 360 < 10 7 6 < 3,0 < 3,0 590 4 7,2
11.8.2008 LVT 11,4 0,2 3,9 36 6,0 3,7 6,6 5,0 950 < 10 7 21 < 3,0 < 3,0 15000 970 3,7

8.9.2008 LVT 7,5 0,2 8,5 71 5,6 1,9 1,2 0,62 430 < 10 3 9 < 3,0 < 3,0 2200 140 < 3,0
23.10.2008 LVT 0,7 0,2 11 78 5,5 1,6 < 1,0 0,21 280 < 10 < 3 4 < 3,0 < 3,0 760 25 < 3,0
10.11.2008 LVT 0,3 0,2 9,6 66 5,6 1,5 1,2 0,40 310 < 10 < 3 5 < 2,0 < 1,0 1000 37 < 3,0
18.12.2008 LVT 0,3 0,2 10 69 5,7 1,7 0,02 < 1,7 2,6 280 < 10 3 4 < 2 < 3,0 < 3,0 890 40 < 3,0

29.1.2009 LVT 0,3 0,2 8,5 58 5,9 1,9 0,08 12 2,8 390 19 < 3 16 5 < 3,0 < 3,0 5000 120 < 3,0
12.2.2009 LVT 0,4 0,2 7,0 49 6,0 2,3 0,12 < 1,3 1,0 350 < 10 < 3 8 <2 < 3,0 < 3,0 2500 230 < 3,0
26.3.2009 LVT 0,2 0,2 2,6 18 6,6 4,6 0,36 32 13 860 < 10 < 3 24 6 < 3,0 < 3,0 17000 1100 4,4
22.4.2009 LVT 0,8 0,2 4,0 28 5,9 5,6 0,42 11 11 920 < 10 10 24 6 < 3,0 < 3,0 14000 1800 6,4
18.5.2009 LVT 11,0 0,2 7,4 67 5,5 1,6 0,03 < 1,0 0,34 350 < 10 5 9 < 2 < 3,0 < 3,0 1400 370 < 3,0
11.6.2009 LVT 12,1 0,2 6,6 61 5,8 1,8 0,07 < 1,3 0,54 400 15 4 8 < 2 < 3,0 < 3,0 1400 66 < 3,0
15.7.2009 LVT 13,8 0,2 6,0 58 5,2 2,4 < 0,01 15 1,6 880 < 10 7 33 < 2 < 3,0 < 3,0 480 31 5,8
10.8.2009 LVT 16,8 0,2 3,3 34 5,9 4,2 0,29 24 11 940 < 10 8 41 12 3,3 < 3,0 17000 1200 6,1

3.9.2009 LVT 11,8 0,2 6,7 62 5,8 2,7 0,03 < 1,7 1,1 580 < 10 4 13 < 2 < 3,0 < 3,0 2200 53 < 3,0
29.4.2010 LVT 0,1 0,2 10 69 5,5 2,2 < 2,0 680 < 10 5 21 4 1,2 1,1 < 3,0 < 3,0 2400 73 < 3,0 < 3,0
16.6.2010 LVT 11,2 0,2 5,8 53 5,8 2,0 1,9 480 < 10 5 12 4 0,73 < 3,0 10 1500 92 17 < 3,0
31.8.2010 LVT 9,6 0,2 7,1 63 5,9 2,3 < 1,7 560 < 20 < 10 < 5 5 7 < 2 < 0,2 0,37 < 3,0 < 3,0 1500 52 < 3,0 < 3,0

Matarakosken alak. P15 13.10.2009 LVT 0,6 1,0 12,0 85 6,9 3,7 1,0 440 40 10 15 < 2 2,8 1,1 < 3,0 < 3,0 640 33 < 3,0 < 3,0
17.11.2009 LVT 0,4 1,0 12,0 86 6,8 3,5 < 1,0 280 60 7 9 3 < 2,0 0,87 < 3,0 < 3,0 470 18 < 3,0 < 3,0
17.12.2009 LVT 0,2 0,2 7,5 52 7,5 3,6 < 2,0 320 63 11 13 4 2,8 0,95 < 3,0 < 3,0 450 20 < 3,0 < 3,0

20.1.2010 LVT 0,4 0,2 10,0 71 6,8 3,7 < 1,3 360 110 5 11 3 < 2,0 0,87 < 3,0 < 3,0 460 26 < 3,0 < 3,0
23.2.2010 LVT 0,3 0,2 9,6 66 6,6 3,8 < 1,0 360 150 < 3 13 4 2,1 0,89 < 3,0 < 3,0 510 41 < 3,0 < 3,0
17.3.2010 LVT 0,4 0,2 8,6 59 6,6 4,0 < 1,0 410 180 < 3 10 < 2 2,3 0,93 < 3,0 < 3,0 600 47 < 3,0 < 3,0
29.4.2010 LVT 2,2 0,2 11,0 78 6,8 4,3 < 2,0 480 170 3 13 4 2,7 1,1 < 3,0 < 3,0 780 61 < 3,0 < 3,0
26.5.2010 LVT 9,1 0,2 9,4 82 6,7 2,1 < 1,0 390 < 10 20 19 < 2 1,4 0,88 < 3,0 < 3,0 990 29 < 3,0 < 3,0
16.6.2010 LVT 12,4 0,2 9,6 90 6,9 3,0 1,2 360 < 10 10 13 2 1,8 < 3,0 < 3,0 690 23 < 3,0 < 3,0

2.8.2010 LVT 17,9 1,0 8,6 91 7,0 3,8 2,4 320 < 20 11 < 5 12 10 < 2 2,3 0,49 < 3,0 < 3,0 750 68 < 3,0 < 3,0 6,1
31.8.2010 LVT 11,7 1,0 9,4 87 7,3 4,3 3,0 330 < 20 16 < 5 20 12 2 2,5 0,46 < 3,0 < 3,0 970 71 < 3,0 < 3,0 5,6
23.9.2010 LVT 9,9 1,0 10,0 89 7,3 3,5 1,4 240 < 20 12 < 5 13 16 2 2,2 0,55 < 3,0 < 3,0 590 49 < 3,0 < 3,0 7,5

25.10.2010 LVT 2,7 0,2 12,0 88 7,2 3,8 1,2 310 48 22 12 2 2,1 0,56 < 3,0 < 3,0 580 28 < 3,0 < 3,0
23.11.2010 LVT 0,7 0,2 12,0 84 6,9 3,4 2,2 290 44 33 17 4 2,0 0,70 < 3,0 < 3,0 470 19 < 3,0 < 3,0
14.12.2010 LVT 0,5 0,2 11,0 79 7,0 3,5 < 1,0 350 64 25 7 4 2,1 0,44 < 3,0 < 3,0 430 20 < 3,0 < 3,0

Mataraoja suu 1 30.6.1998 ELY 14,7 0,5 9,0 89 7,2 9,8 0,58 0,9 80 13,0 208 5 5 7 2 3,0 930 0,4 8,3
17.9.1998 ELY 6,1 1,0 10,0 80 7,0 7,4 0,41 0,9 80 16,0 310 5 5 6 2 590
22.7.2004 LVT 13,8 0,2 9,4 91 7,5 12 0,88 1,5 56 13,8 330 < 10 4 7 < 2 9,2 < 1,0 < 1,0 < 1,0 < 1,0 1200 < 0,1 79 < 1,0 < 1,0 13 0,71

Mataraoja suu 1 29.9.2004 LVT 7,2 0,2 8,6 71 6,7 5,2 0,29 < 1,0 111 19,4 400 < 10 < 3 7 < 2 4,2 < 1,0 < 1,0 < 1,0 < 1,0 520 14 1,4 < 1,0 2,5
3.5.2005 LVT 2,0 0,2 12,2 88 7,4 17 1,09 2,8 61 9,5 420 29 5 11 3 9,3 < 1,0 < 1,0 < 1,0 8,0 1600 < 0,1 260 < 1,0 < 1,0 2,0
1.6.2005 LVT 6,2 0,2 9,3 75 6,7 3,7 0,17 2,2 80 16,6 290 < 10 10 8 < 2 3,6 < 1,0 < 1,0 2,0 < 5,0 550 < 0,1 16 < 1,0 < 1,0 < 1,0 0,79

Mataraoja TP2 15.7.2004 LVT 16,0 0,2 7,1 72 6,9 5,8 0,53 1,0 70 21,0 350 < 10 3 7 < 2 < 2,0 < 1,0 < 1,0 < 1,0 10 410 < 0,1 13 6,8 < 1,0 11 0,01
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m
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O2   
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mmol/l

SS       
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Zn 
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Chlorop
hyll μg/l

29.9.2004 LVT 7,2 0,2 8,7 72 6,7 3,2 0,21 < 1,0 71 20,1 340 < 10 < 3 6 < 2 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 400 9 1,7 < 1,0 3,0
16.11.2004 LVT 0,1 0,2 9,5 65 6,0 2,6 0,12 3,1 113 21,4 760 < 10 10 9 < 2 < 2,0 < 1,0 < 1,0 1,73 < 1,0 1000 55 3,6 < 1,0 3,0

3.5.2005 LVT 2,0 0,2 6,9 50 7,1 17 1,70 6,8 24 11,3 710 29 8 44 3 < 2,0 < 1,0 < 1,0 < 1,0 6,0 1600 < 0,1 229 2,0 < 1,0 16
1.6.2005 LVT 7,3 0,2 9,3 78 6,5 2,2 0,12 2,3 61 14,7 250 < 10 < 3 7 < 2 < 2,0 < 1,0 < 1,0 3,9 < 5,0 380 < 0,1 <5 1,3 < 1,0 < 1,0 0,36

29.4.2008 LVT 0 0,20 6,1 2,1 6,7 5,5 4,2 4,4
21.5.2008 LVT 4,2 0,20 6,5 2,3 < 1,0 < 3,0 < 3,0 < 3,0
18.6.2008 LVT 15 0,20 6,8 4,1 < 1,0 < 3,0 < 3,0 < 3,0
30.6.2008 LVT 17,7 0,20 6,5 3,4 2,3 < 3,0 < 3,0 < 3,0
11.8.2008 LVT 11,4 0,20 6,9 9,4 < 1,0 < 3,0 < 3,0 < 3,0

8.9.2008 LVT 7,9 0,20 6,9 4,5 1,2 < 3,0 < 3,0 < 3,0
24.9.2008 LVT 0,20 6,9 6,2 < 1,0 < 1,0 < 1,0 < 3,0 < 3,0 < 0,2 < 3,0

23.10.2008 LVT 0,7 0,20 7,0 3,5 < 1,0 < 3,0 < 3,0 < 3,0
10.11.2008 LVT 0,4 0,20 6,7 5,4 < 1,0 < 2,0 < 1,0 < 3,0
18.12.2008 LVT 240 < 10 < 3 < 3,0
18.12.2008 LVT 0,1 0,20 6,9 8,1 < 0,7 < 3,0 < 3,0 < 3,0

29.1.2009 LVT 0,1 0,20 6,7 13 0,7 240 < 10 7 < 3,0 < 3,0 < 3,0
12.2.2009 LVT 0,1 0,20 6,7 14 1,6 150 < 10 4 < 3,0 < 3,0 < 3,0

13.10.2009 LVT 0,0 0,2 9,3 64 6,9 9,3 < 1,0 160 < 10 < 3 4 < 2 < 2,0 1,2 < 3,0 < 3,0 310 78 < 3,0 < 3,0
20.10.2009 LVT 0,1 0,2 7,0 7,7 < 1,0 < 3,0 < 3,0 < 3,0
26.10.2009 LVT 0,3 0,2 7,0 7,5 0,8 < 3,0 < 3,0 < 3,0

2.11.2009 LVT 0,3 0,2 7,0 8,7 < 0,7 < 3,0 < 3,0 < 3,0
9.11.2009 LVT 0,2 0,2 6,9 8,2 1,2 < 3,0 < 3,0 < 3,0

17.11.2009 LVT 0,3 0,2 6,8 10 < 0,7 < 3,0 < 3,0 < 3,0
17.12.2009 LVT 0,1 0,2 6,5 11 1,0 < 3,0 < 3,0 < 3,0

20.1.2010 LVT 0,2 0,2 6,6 12 1,7 < 3,0 < 3,0 < 3,0
23.2.2010 LVT 0,1 0,2 8,7 59 6,8 19 < 1,9 110 < 10 8 4 < 2 < 2,0 1,2 < 3,0 < 3,0 1500 1000 < 3,0 < 3,0
17.3.2010 LVT 0,1 0,2 6,7 18 3,8 < 3,0 < 3,0 < 3,0
29.4.2010 LVT 0,1 0,2 11,0 76 7,0 42 2,5 500 < 10 18 16 5 1,0 1,3 < 3,0 < 3,0 1100 110 < 3,0 < 3,0
26.5.2010 LVT 8,6 0,2 7,1 3,6 1,2 < 3,0 < 3,0 < 3,0
16.6.2010 LVT 10,4 0,5 7,6 68 6,8 6,3 1,4 240 < 10 < 3 6 < 2 0,77 < 3,0 < 3,0 430 44 < 3,0 < 3,0

2.8.2010 LVT 17,5 0,2 7,0 7,1 2,6 < 3,0 < 3,0 < 3,0
19.8.2010 LVT 9,6 0,2 7,0 5,7 < 1,5 1,1 < 3,0 < 3,0 < 3,0
31.8.2010 LVT 9,6 0,2 8,6 76 7,1 8,6 1,2 190 < 20 < 10 < 5 < 3 < 2 < 2 0,69 0,72 < 3,0 < 3,0 540 63 < 3,0 < 3,0

27.10.2010 LVT 0,7 0,2 11,0 79 7,2 4,9 < 1,0 250 < 20 8 19 < 2 0,76 0,68 < 3,0 < 3,0 260 7 < 3,0 < 3,0
14.12.2010 LVT 0,1 0,2 2,9 20 6,7 15 2,4 140 < 20 5 8 < 2 0,49 0,87 < 3,0 < 3,0 370 < 3,0 < 3,0

Mataraoja TP3 29.4.2008 LVT -0,1 0,2 6,6 11 15 < 3,0 < 3,0 3,9
21.5.2008 LVT 3,8 0,2 6,5 2,6 < 0,7 < 3,0 < 3,0 < 3,0
18.6.2008 LVT 14,5 0,2 6,9 5,2 < 1,0 < 3,0 < 3,0 < 3,0
30.6.2008 LVT 17,1 0,2 6,5 4,4 < 1,7 < 3,0 < 3,0 < 3,0
11.8.2008 LVT 11,1 0,2 6,7 10 6,3 < 3,0 < 3,0 < 3,0

8.9.2008 LVT 7,7 0,2 6,8 5,5 2,2 < 3,0 < 3,0 < 3,0
24.9.2008 LVT 0,2 6,8 6,6 5,6 < 1,0 < 1,0 < 3,0 < 3,0 < 0,2 < 3,0

23.10.2008 LVT 0,7 0,2 6,9 4,2 < 1,0 < 3,0 < 3,0 < 3,0
10.11.2008 LVT 0,3 0,2 6,6 5,9 2,2 < 2,0 < 1,0 < 3,0
18.12.2008 LVT 290 < 10 < 3
18.12.2008 LVT 0,1 0,2 6,7 8,0 2,0 < 3,0 < 3,0 < 3,0

29.1.2009 LVT 0,1 0,2 6,7 14 14 310 < 10 5 < 3,0 < 3,0 5,6
12.2.2009 LVT 0,1 0,2 6,7 16 14 640 < 10 < 3 < 3,0 < 3,0 4,7

20.10.2009 LVT 0,1 0,2 6,8 7,2 2,0 < 3,0 < 3,0 < 3,0
26.10.2009 LVT 0,6 0,2 6,7 7,0 2,4 < 3,0 < 3,0 < 3,0

2.11.2009 LVT 0,2 0,2 6,7 7,4 2,0 < 3,0 < 3,0 < 3,0
9.11.2009 LVT 0,2 0,2 6,8 8,1 4,6 < 3,0 < 3,0 < 3,0

17.11.2009 LVT 0,4 0,2 6,6 9,1 2,0 < 3,0 < 3,0 < 3,0
17.12.2009 LVT 0,1 0,2 6,9 8,8 3,6 < 3,0 < 3,0 < 3,0

20.1.2010 LVT 0,2 0,2 6,8 14 7,2 < 3,0 < 3,0 < 3,0
23.2.2010 LVT 0,1 0,2 6,6 16 7,2 < 3,0 < 3,0 < 3,0
17.3.2010 LVT 0,2 0,2 6,7 16 13,0 < 3,0 < 3,0 < 3,0
29.4.2010 LVT 0,1 0,2 6,9 6,9 2,4 < 3,0 < 3,0 < 3,0
26.5.2010 LVT 9,0 0,2 6,8 3,2 1,8 < 3,0 < 3,0 < 3,0
16.6.2010 LVT 9,6 0,2 6,7 5,9 5,2 < 3,0 < 3,0 < 3,0

2.8.2010 LVT 18,0 0,2 6,9 8,6 6,3 < 3,0 < 3,0 < 3,0
19.8.2010 LVT 10,0 0,2 6,9 7,6 2,8 8,1 < 3,0 < 3,0 < 3,0

Mataraoja TP4 15.7.2004 LVT 16,3 0,2 6,0 61 6,9 6,8 0,62 < 1,3 73 17,9 360 < 10 < 3 6 < 2 < 2,0 < 1,0 < 1,0 < 1,0 4,0 660 < 0,1 84 < 1,0 < 1,0 2,0 0,54
29.9.2004 LVT 7,4 0,2 7,4 62 6,6 3,8 0,26 < 1,3 76 21,3 340 < 10 < 3 7 < 2 < 2,0 1,9 < 1,0 < 1,0 < 1,0 550 7 1,9 < 1,0 3,0

16.11.2004 LVT 0,1 0,2 8,3 57 6,7 4,4 0,35 < 1,2 77 14,5 270 < 10 < 3 5 < 2 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 460 19 < 1,0 < 1,0 5,0
3.5.2005 LVT 2,0 0,2 6,6 47 6,8 13 1,17 17 94 14,8 530 32 9 22 4 < 2,0 < 1,0 < 1,0 < 1,0 < 5,0 7400 < 0,1 699 1,0 < 1,0 < 1,0
1.6.2005 LVT 7,6 0,2 8,0 67 6,6 2,6 0,15 2,0 71 17,0 360 < 10 4 7 < 2 < 2,0 1,2 < 1,0 < 1,0 < 5,0 470 < 0,1 6 1,1 < 1,0 < 1,0 0,29

10.8.2009 LVT 16,1 0,2 6,7 68 7,0 15 1,53 6,0 20 340 < 10 10 9 2 < 3,0 < 3,0 13000 2900 3,1
3.9.2009 LVT 12,3 0,2 8,1 75 7,0 8,4 0,74 5,8 16 290 < 10 < 3 7 < 2 < 3,0 < 3,0 4000 370 < 3,0

13.10.2009 LVT 0,0 0,2 6,4 44 6,7 8,0 < 2,0 170 < 10 < 3 4 < 2 < 2,0 1,4 < 3,0 < 3,0 1900 320 < 3,0 < 3,0
17.12.2009 LVT 0,1 0,2 4,3 29 6,5 8,7 < 2,0 460 < 10 17 5 3 < 2,0 1,8 < 3,0 < 3,0 1400 260 < 3,0 < 3,0

23.2.2010 LVT 0,1 0,2 9,4 64 6,8 16 8,0 160 < 10 15 9 4 3,5 1,6 < 3,0 < 3,0 4000 1200 < 3,0 < 3,0
29.4.2010 LVT 0,1 0,2 7,0 48 6,8 6,8 4,0 380 < 10 < 3 12 3 2,2 1,3 < 3,0 < 3,0 4200 260 < 3,0 < 3,0
16.6.2010 LVT 9,8 0,2 8,1 71 6,9 5,9 2,2 290 < 10 < 3 4 < 2 1,8 < 3,0 < 3,0 1800 240 6,3 < 3,0
31.8.2010 LVT 8,5 0,2 8,1 69 6,9 8,5 4,6 260 < 20 < 10 < 5 4 22 3 1,4 1,0 < 3,0 < 3,0 3500 760 < 3,0 < 3,0

27.10.2010 LVT 0,6 0,2 11,0 74 7,0 6,3 2,0 450 190 < 3 5 3 3,8 1,4 < 3,0 < 3,0 1300 25 < 3,0 < 3,0
14.12.2010 LVT 0,1 0,2 2,3 16 6,7 14 4,0 170 20 < 3 6 3 3,7 1,3 < 3,0 < 3,0 1400 < 3,0 < 3,0

Mataraoja TP5 10.8.2009 LVT 13,5 0,2 9,7 93 7,6 19 1,21 < 1,1 1,8 140 < 10 < 3 5 2 < 3,0 < 3,0 550 19 < 3,0
3.9.2009 LVT 11,7 0,2 9,8 91 7,4 13 0,78 < 1,0 3,3 230 < 10 < 3 6 < 2 < 3,0 < 3,0 1100 16 < 3,0

13.10.2009 LVT 0,0 0,2 10,0 70 7,0 16 < 2,0 140 36 < 3 4 < 2 57 1,3 < 3,0 < 3,0 700 120 < 3,0 < 3,0
Mataraoja TP5 17.12.2009 LVT 0,0 0,2 9,0 61 6,6 17 < 2,0 130 < 10 5 6 2 25 1,3 < 3,0 < 3,0 680 100 < 3,0 < 3,0

23.2.2010 LVT 0,1 0,2 12,0 85 7,2 24 < 1,1 93 13 13 6 3 45 1,0 < 3,0 < 3,0 710 95 < 3,0 < 3,0
29.4.2010 LVT 0,5 0,2 11,0 77 7,0 12 1,4 280 < 10 < 3 12 3 17 1,3 < 3,0 < 3,0 1500 180 < 3,0 < 3,0
16.6.2010 LVT 8,9 0,2 10,0 89 7,3 11 2,0 190 < 10 < 10 < 5 < 3 6 < 2 19 < 3,0 < 3,0 1100 110 < 3,0 < 3,0
31.8.2010 LVT 8,4 0,2 10,0 88 7,3 15 1,8 210 < 20 < 3 3 2 21 0,77 < 3,0 < 3,0 2700 930 < 3,0 < 3,0
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m
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hyll μg/l

25.10.2010 LVT 1,5 0,2 12,0 87 7,3 9,1 2,8 230 < 20 < 3 9 < 2 14 1,3 < 3,0 < 3,0 1600 160 < 3,0 < 3,0
13.12.2010 LVT 0,1 0,2 12,0 81 7,2 < 1,0 90 < 20 11 3 3 39 0,81 < 3,0 < 3,0 640 340 < 3,0 < 3,0

Pvk:n alapuoli 23.10.2008 LVT 0,7 0,2 11,0 79 6,7 3,3 < 1,0 5,3 240 < 10 < 3 8 3,5 11 960 13 16
10.11.2008 LVT 1,5 0,2 7,7 55 6,9 8,6 1,2 0,93 220 < 10 < 3 3 < 2,0 1,0 380 17 < 3,0
18.12.2008 LVT 0,5 0,2 7,5 52 7,0 7,5 0,57 < 1,0 2,6 190 19 < 3 5 < 2 < 3,0 < 3,0 520 18 < 3,0

29.1.2009 LVT 1,3 0,2 4,8 34 7,2 16 1,49 < 0,8 1,3 170 49 < 3 7 4 < 3,0 < 3,0 530 35 < 3,0
12.2.2009 LVT 1,5 0,2 4,7 33 7,3 18 1,75 < 1,0 1,4 150 46 < 3 6 5 < 3,0 < 3,0 520 56 < 3,0
26.3.2009 LVT 1,7 0,2 8,2 59 8,2 18 1,68 < 1,0 0,59 74 39 < 3 6 3 < 3,0 < 3,0 170 17 < 3,0
22.4.2009 LVT 3,3 0,2 6,4 48 7,9 18 1,68 < 1,0 0,76 86 68 < 3 10 6 < 3,0 < 3,0 170 26 < 3,0
18.5.2009 LVT 9,1 0,2 7,4 65 7,0 6,8 0,55 < 0,8 0,52 240 < 10 < 3 5 4 < 3,0 < 3,0 360 6 3,50
11.6.2009 LVT 8,0 0,2 6,6 56 7,4 16 1,48 < 0,8 0,71 110 < 10 < 3 6 2 < 3,0 < 3,0 250 24 < 3,0
15.7.2009 LVT 12,4 0,2 8,6 80 7,3 14 1,23 < 2,0 2,2 250 < 10 < 3 8 3 < 3,0 < 3,0 1000 110 3,60
10.8.2009 LVT 7,8 0,2 6,8 57 7,5 20 1,95 < 1,1 1,3 130 < 10 < 3 5 < 2 < 3,0 < 3,0 510 74 < 3,0

3.9.2009 LVT 10,0 0,2 6,6 58 7,2 10 0,88 < 1,4 2,4 350 < 10 < 3 7 < 2 < 3,0 < 3,0 850 39 3,4
Pvk:n alapuoli P13 15.7.2004 LVT 14,7 0,2 6,6 65 6,6 4,8 0,37 < 1,7 205 31,8 420 < 10 7 8 < 2 < 2,0 < 1,0 < 1,0 < 1,0 11 860 < 0,1 44 14 < 1,0 3,0 2,1

29.9.2004 LVT 7,0 0,2 8,0 66 6,5 3,1 0,17 < 1,3 129 26,9 390 < 10 < 3 8 < 2 < 2,0 1,2 < 1,0 < 1,0 < 1,0 670 6 6,3 < 1,0 5,0
16.11.2004 LVT 0,1 0,2 10,0 68 6,8 4,6 0,34 < 1,2 93 17,8 260 < 10 < 3 5 < 2 4,2 < 1,0 < 1,0 1,2 < 1,0 620 31 < 1,0 < 1,0 4,0

3.5.2005 LVT 2,0 0,2 10,4 75 7,0 13 1,20 1,8 90 15,8 370 < 10 < 3 11 < 2 5,0 < 1,0 < 1,0 < 1,0 9,0 2700 < 0,1 230 < 1,0 < 1,0 < 1,0
1.6.2005 LVT 5,4 0,2 8,8 69 6,5 2,4 0,13 2,3 104 19,3 380 < 10 5 10 < 2 < 2,0 1,0 < 1,0 < 1,0 < 5,0 880 < 0,1 < 5 < 1,0 < 1,0 < 1,0 0,21

13.10.2009 LVT 0,0 0,2 8,8 60 6,9 10 < 1,3 200 < 10 < 3 7 < 2 < 2,0 1,7 < 3,0 3,3 980 180 4,6 < 3,0
17.12.2009 LVT 0,1 0,2 10,0 69 6,7 9,9 < 1,0 200 < 10 < 3 4 < 2 5,4 1,6 < 3,0 < 3,0 710 130 < 3,0 < 3,0

23.2.2010 LVT 0,1 0,2 11,0 73 7,2 18 < 0,8 86 < 10 4 3 2 6,9 1,7 < 3,0 < 3,0 450 220 < 3,0 < 3,0
29.4.2010 LVT 0,1 0,2 10,0 72 7,0 6,0 < 1,7 490 < 10 4 16 3 4,6 1,4 < 3,0 10 1800 73 13 < 3,0
16.6.2010 LVT 9,8 0,5 8,1 71 7,1 9,2 2,4 240 < 10 < 3 2 3 4,7 < 3,0 4,1 1100 170 5,4 < 3,0
31.8.2010 LVT 8,5 0,2 8,1 69 7,2 11 3,7 340 61 61 < 5 10 9 4 3,8 1,2 < 3,0 < 3,0 2400 570 13 < 3,0

27.10.2010 LVT 0,7 0,2 11,0 77 7,2 12 24 1900 1400 140 51 7 19 2,4 21 28 3300 99 32 < 3,0
14.12.2010 LVT 0,1 0,2 9,7 67 7,2 17 4,6 550 140 50 11 3 8,3 1,9 < 3,0 3,8 1000 130 < 3,0 < 3,0

Pvk:n alap. luonnonoja 21.5.2008 LVT 3,3 0,2 10,0 78 6,5 2,4 < 1,0 1,0 290 < 10 < 3 8 < 3,0 3,9 580 14 3,6
3.6.2008 LVT 10,2 0,2 8,2 73 6,6 4,2 < 1,0 1,2 370 < 10 < 3 7 < 3,0 8,5 730 25 5,2

18.6.2008 LVT 12,4 0,2 7,9 74 6,6 4,4 < 1,0 0,89 400 < 10 < 3 5 < 3,0 12 780 23 7,2
30.6.2008 LVT 17,1 0,2 6,9 71 6,6 4,1 <1,7 1,5 430 < 10 4 7 < 3,0 7,9 780 30 6,1
28.7.2008 LVT 14,0 0,2 7,4 72 7,0 7,9 3,2 4,9 440 < 10 5 12 < 3,0 19 2900 240 16
11.8.2008 LVT 9,5 0,2 8,6 75 7,0 9,3 <2 3,6 420 < 10 4 11 < 3,0 13 2900 270 13

8.9.2008 LVT 7,2 0,2 9,5 79 6,8 4,8 1,6 2,0 350 < 10 < 3 8 < 3,0 14 1400 110 12
23.10.2008 LVT 0,7 0,2 11,0 79 6,8 3,8 <1,7 1,7 270 < 10 < 3 5 < 3,0 15 750 30 11
10.11.2008 LVT 0,3 0,2 11,0 75 6,8 6,1 1,8 0,93 270 < 10 < 3 5 < 3,0 6,0 660 50 5,0
18.12.2008 LVT 0,2 0,2 11,0 73 7,0 7,9 0,64 < 1,0 1,6 200 < 10 < 3 3 < 2 < 3,0 4,9 660 47 4,5

29.1.2009 LVT 0,4 0,2 10,0 71 7,2 13 1,16 1,0 1,7 150 11,00 < 3 4 < 2 < 3,0 < 3,0 710 98 4,2
12.2.2009 LVT 0,3 0,2 11,0 72 7,1 14 1,31 < 1,0 1,3 120 < 10 < 3 4 < 2 < 3,0 < 3,0 570 240 < 3,0
26.3.2009 LVT 0,2 0,2 9,1 63 7,7 17 1,51 < 1,0 1,6 100 < 10 < 3 3 < 2 < 3,0 < 3,0 390 110 < 3,0
22.4.2009 LVT 1,0 0,2 11,0 78 7,2 17 1,59 20 1,3 100 < 10 < 3 4 < 2 < 3,0 < 3,0 380 130 < 3,0
18.5.2009 LVT 9,5 0,2 8,6 75 6,6 3,5 0,22 < 1,0 0,83 400 < 10 < 3 6 < 2 < 3,0 5,2 730 2700 6,8
11.6.2009 LVT 10,6 0,2 9,0 81 7,1 9,4 0,81 < 2,0 1,3 210 < 10 < 3 8 < 2 < 3,0 4,5 800 70 5,1
15.7.2009 LVT 11,9 0,2 8,3 77 7,3 14 1,23 <1,3 2,1 270 < 10 < 3 5 < 2 < 3,0 < 3,0 1100 140 5,5
10.8.2009 LVT 13,0 0,2 8,3 79 7,3 17 1,58 < 1,0 1,5 170 < 10 4 5 < 2 < 3,0 < 3,0 610 110 < 3,0

3.9.2009 LVT 11,6 0,2 8,5 78 6,9 8,1 0,68 3,6 3,6 420 < 10 5 11 < 2 < 3,0 7,4 1700 120 8,6
Saiveljärvi P10 30.6.1998 LVT 20,2 1,1 7,6 84 6,7 2,5 0,16 2,5 120 14,0 550 5,00 32 28 3 3,2 690 1,9 15

17.9.1998 LVT 6,0 1,1 11,3 91 7,1 2,9 0,18 6,3 90 15,0 490 7 29 3 620
22.7.2004 LVT 18,3 0,2 9,2 98 7,2 3,4 0,25 6,8 92 13,9 610 < 10 21 39 3 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 560 < 0,1 44 < 1,0 < 1,0 5,0 21
16.9.2004 LVT 5,5 0,2 10,3 82 7,0 3,3 0,24 3,4 94 15,7 760 79 42 34 3 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 940 < 0,1 19 1,6 < 1,0 5,0
16.9.2004 LVT 5,5 2,0 5,3 42 7,1 3,3 0,23 3,3 108 15,8 710 110 18 30 4 < 2,0 1,1 < 1,0 2,0 < 1,0 920 < 0,1 15 1,3 < 1,0 7,0

16.11.2004 LVT 0,2 1,0 11,3 78 6,6 4,1 0,22 < 1,0 150 21,7 980 160 65 41 10 2,5 < 1,0 < 1,0 < 1,0 < 1,0 820 22 < 1,0 < 1,0 13
3.5.2005 LVT 1,0 0,2 11,3 79 6,9 8,3 0,40 90 120 19,8 3300 970 480 120 9 5,3 < 1,0 < 1,0 < 1,0 6,0 3400 < 0,1 268 5,0 3,0 4,0

18.12.2008 LVT 0,4 0,5 9,2 63 6,7 3,6 0,23 < 1,0 1,5 550 100 61 15 5 < 3,0 < 3,0 580 7 < 3,0
29.1.2009 LVT 0,4 0,5 4,9 34 6,7 5,3 0,38 < 1,0 2,6 910 210 170 22 8 < 3,0 < 3,0 1400 91 < 3,0
12.2.2009 LVT 0,6 1,0 4,2 29 6,5 4,9 0,36 1,7 1,2 720 280 6 21 6 < 3,0 < 3,0 1000 91 < 3,0
26.3.2009 LVT 0,6 1,0 1,8 13 7,0 6,0 0,44 1,4 2,7 770 310 27 30 10 < 3,0 < 3,0 1700 200 < 3,0
22.4.2009 LVT 0,6 1,0 1,9 13 6,5 6,6 0,53 4,7 6,0 710 330 91 32 10 < 3,0 < 3,0 2500 230 < 3,0
27.5.2009 LVT 12,6 0,2 9,8 92 7,0 2,6 0,20 4,4 3,7 430 < 10 23 30 5 < 3,0 < 3,0 1300 11 < 3,0
11.6.2009 LVT 13,8 1,0 10,0 100 7,1 2,5 0,18 2,8 2,7 450 < 10 16 43 7 < 3,0 < 3,0 1200 13 < 3,0
15.7.2009 LVT 18,9 1,0 9,5 100 7,3 3,2 0,21 8,4 13 990 < 10 36 43 7 < 3,0 < 3,0 1400 36 < 3,0
10.8.2009 LVT 20,6 1,0 11,0 120 8,5 3,6 0,30 23 63 3000 < 10 11 110 15 < 3,0 < 3,0 3700 140 < 3,0

3.9.2009 LVT 14,2 1,0 9,7 95 7,3 4,2 0,36 12 13 1600 12 300 74 10 < 3,0 < 3,0 3200 74 < 3,0
13.10.2009 LVT 0,2 1,0 16,0 110 6,8 4,4 5,6 940 320 71 33 3 < 2,0 1,2 < 3,0 < 3,0 630 8 < 3,0 < 3,0

29.4.2010 LVT 0,7 1,0 3,4 23 5,7 6,6 1,4 810 330 120 18 6 2,2 1,0 < 3,0 < 3,0 2000 190 < 3,0 < 3,0
16.6.2010 LVT 14,0 1,0 9,2 90 6,9 2,5 1,6 570 < 10 41 33 3 1,7 < 3,0 < 3,0 740 46 < 3,0 < 3,0 5,1

2.8.2010 LVT 19,0 1,0 8,4 90 6,8 3,0 6,8 640 < 20 < 10 < 5 24 40 7 1,3 0,35 < 3,0 < 3,0 1000 40 < 3,0 < 3,0 22
31.8.2010 LVT 10,5 1,0 10,0 92 7,2 3,5 5,0 650 < 20 < 10 < 5 100 44 5 1,1 0,21 < 3,0 < 3,0 970 36 < 3,0 < 3,0 18
23.9.2010 LVT 8,5 1,0 9,8 83 7,1 3,5 2,6 550 < 20 19 < 5 69 40 4 1,3 0,40 < 3,0 < 3,0 620 22 < 3,0 < 3,0 17

27.10.2010 LVT 0,9 0,5 14,0 95 7,3 3,8 2,4 560 26 57 24 < 2 1,7 0,43 < 3,0 < 3,0 400 7 < 3,0 < 3,0
Satojärvi P11 16.11.2004 LVT 0,2 1,0 4,9 34 6,6 7,2 0,63 2,8 106 17,4 580 < 10 16 18 4 < 2,0 < 1,0 < 1,0 2,0 < 1,0 2300 398 1,5 < 1,0 4,0

18.12.2008 LVT 0,4 0,5 6,3 43 6,9 9,7 0,84 < 2,0 1,7 710 < 10 7 16 3 < 3,0 < 3,0 1300 200 < 3,0
16.6.2010 LVT 13,8 1,0 10,0 100 7,4 3,4 1,2 550 < 10 31 24 3 0,69 < 3,0 < 3,0 530 53 < 3,0 < 3,0 6,5

2.8.2010 LVT 19,1 0,5 10,0 110 7,3 4,3 11 790 < 20 < 10 < 5 40 44 5 0,73 0,36 < 3,0 < 3,0 550 50 < 3,0 < 3,0 19
31.8.2010 LVT 10,2 0,5 11,0 95 7,6 5,0 8,4 640 < 20 < 10 < 5 18 40 5 0,70 0,40 < 3,0 < 3,0 390 25 < 3,0 < 3,0 6,9
23.9.2010 LVT 7,4 0,5 11,0 88 7,5 5,7 4,3 600 < 20 < 10 < 5 72 29 < 2 0,84 0,50 < 3,0 < 3,0 360 36 < 3,0 < 3,0 9,3

27.10.2010 LVT 0,9 0,5 12,0 86 7,3 5,9 4,6 520 < 20 37 15 < 2 1,2 0,80 < 3,0 < 3,0 370 12 < 3,0 < 3,0
Satojärvi P12 29.1.2009 LVT 0,2 0,3 0,2 2 6,7 14 1,41 9,4 12,0 750 < 10 310 10 4 < 3,0 < 3,0 9700 590 < 3,0

12.2.2009 LVT 0,2 0,3 < 0,2 1 6,6 17 1,62 18 10 820 < 10 140 28 2 < 3,0 < 3,0 16000 870 < 3,0
Satojärvi P12 26.3.2009 LVT 0,4 0,5 < 0,2 < 1 7,1 31 2,79 14 33 1200 < 10 280 18 2 < 3,0 < 3,0 36000 1800 3,5

22.4.2009 LVT 0,6 0,5 2,5 17 6,6 27 3,01 270 73 5600 < 10 < 3 610 41 < 3,0 < 3,0 16000 1100 < 3,0
27.5.2009 LVT 12,6 0,2 9,8 92 7,1 3,2 0,24 2,6 1,3 430 < 10 16 19 < 2 < 3,0 < 3,0 670 14 < 3,0
11.6.2009 LVT 15,0 0,2 10,0 99 7,1 3,1 0,25 6,4 3,3 550 < 10 13 37 4 < 3,0 < 3,0 680 20 < 3,0
15.7.2009 LVT 19,0 0,2 6,7 72 7,0 4,9 0,40 8,0 5,8 1100 < 10 6 41 < 2 < 3,0 < 3,0 600 52 < 3,0
10.8.2009 LVT 22,8 0,2 11,0 130 7,0 6,4 0,57 9,2 5,7 1200 < 10 80 79 7 < 3,0 < 3,0 1100 100 < 3,0
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3.9.2009 LVT 13,0 0,2 9,8 93 7,3 5,7 0,51 14 8,6 860 < 10 < 3 62 3 < 3,0 < 3,0 950 64 < 3,0
13.10.2009 LVT 0,3 0,2 13,0 92 6,9 6,0 2,6 680 < 10 14 28 < 2 2,3 1,4 < 3,0 < 3,0 520 60 < 3,0 < 3,0

29.4.2010 LVT 0,2 0,2 2,9 20 6,6 10 53 660 < 10 67 79 25 1,8 1,9 < 3,0 < 3,0 13000 740 < 3,0 < 3,0
Sato-oja 1 30.6.1998 ELY 20,5 0,5 6,9 77 6,6 3,4 0,24 3,0 120 18,0 590 5 18 29 7 3,7 850 1,0 16

17.9.1998 ELY 6,2 0,5 9,7 79 6,7 3,9 0,27 1,7 105 21,0 660 17 38 27 5 730
22.7.2004 LVT 15,5 0,2 8,3 84 7,0 5,8 0,48 5,3 37 16,8 670 < 10 38 31 3 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 480 < 0,1 64 < 1,0 < 1,0 6,0 9,9

3.5.2005 LVT 2,0 0,2 1,8 13 6,5 16 1,43 17 282 21,1 2200 19 400 45 17 < 2,0 < 1,0 < 1,0 < 1,0 7,0 12000 < 0,1 1280 2,0 < 1,0 6,0
Vajusen allas P16 17.12.2009 LVT 0,4 1,0 11,0 78 7,0 3,4 < 1,7 340 66 11 10 4 2,7 0,94 < 3,0 < 3,0 470 41 < 3,0 < 3,0

20.1.2010 LVT 0,2 1,0 10,0 71 7,0 3,6 < 1,0 370 120 8 11 3 < 2,0 0,88 < 3,0 < 3,0 460 31 < 3,0 < 3,0
20.1.2010 LVT 0,4 7,5 10,0 70 6,8 3,4 < 1,0 390 100 10 10 3 < 2,0 0,84 < 3,0 < 3,0 450 32 < 3,0 < 3,0
20.1.2010 LVT 0,4 14,0 10,0 72 6,8 3,6 < 1,1 380 110 9 11 3 < 2,0 0,89 < 3,0 < 3,0 450 37 < 3,0 < 3,0
23.2.2010 LVT 0,2 1,0 10,0 72 6,6 3,8 < 1,0 380 150 < 3 11 5 < 2,0 1,1 < 3,0 < 3,0 530 36 < 3,0 < 3,0
23.2.2010 LVT 0,2 5,0 11,0 73 6,7 3,8 < 1,7 370 150 < 3 12 4 < 2,0 0,88 < 3,0 < 3,0 540 38 < 3,0 < 3,0
23.2.2010 LVT 0,2 10,0 10,0 71 6,6 3,6 < 1,0 360 160 < 3 11 4 2,7 0,89 < 3,0 < 3,0 510 33 < 3,0 < 3,0
23.2.2010 LVT 0,2 14,0 10,0 71 6,7 3,7 < 1,7 360 160 < 3 11 4 < 2,0 1,1 < 3,0 < 3,0 570 44 < 3,0 < 3,0
17.3.2010 LVT 0,2 1,0 8,3 57 6,6 3,7 < 1,7 370 180 < 3 11 < 2 2,2 0,89 < 3,0 < 3,0 570 50 < 3,0 < 3,0
17.3.2010 LVT 0,2 5,0 9,4 65 6,5 3,8 < 1,3 460 180 < 3 4 < 2 < 2,0 0,92 < 3,0 < 3,0 580 45 < 3,0 < 3,0
17.3.2010 LVT 0,2 10,0 8,5 58 6,6 3,7 < 1,3 390 190 < 3 -2 < 2 < 2,0 0,94 < 3,0 < 3,0 600 46 < 3,0 < 3,0
17.3.2010 LVT 0,2 14,0 8,5 58 6,6 3,7 < 1,3 390 180 < 3 -2 < 2 4,2 0,91 < 3,0 < 3,0 550 43 < 3,0 < 3,0
29.4.2010 LVT 1,7 1,0 9,5 68 6,4 3,7 < 1,0 440 150 7 12 4 2,4 1,0 < 3,0 < 3,0 720 54 < 3,0 < 3,0
29.4.2010 LVT 1,7 5,0 10,0 73 6,7 3,7 < 0,8 450 140 3 12 4 2,3 0,99 < 3,0 < 3,0 750 47 < 3,0 < 3,0
29.4.2010 LVT 1,9 10,0 9,2 66 6,7 3,9 < 1,0 430 160 3 12 4 2,3 0,93 < 3,0 < 3,0 750 50 < 3,0 < 3,0
29.4.2010 LVT 1,9 13,5 9,1 66 6,7 3,9 < 1,0 1000 150 5 13 5 2,3 0,93 < 3,0 < 3,0 740 50 < 3,0 < 3,0

1.6.2010 LVT 12,4 1,0 8,8 83 6,8 2,2 2,4 420 < 10 26 16 3 1,0 0,75 < 3,0 < 3,0 900 21 < 3,0 < 3,0
1.6.2010 LVT 12,3 5,0 9,9 92 6,8 2,0 2,4 430 < 10 28 20 2 1,0 0,83 < 3,0 < 3,0 900 23 < 3,0 < 3,0
1.6.2010 LVT 12,3 10,0 9,1 85 6,7 2,1 2,4 410 < 10 21 20 2 0,9 0,84 < 3,0 < 3,0 860 22 < 3,0 < 3,0
1.6.2010 LVT 11,1 15,5 8,5 77 6,7 2,1 2,8 400 < 10 21 18 4 1,0 0,80 < 3,0 < 3,0 1900 31 < 3,0 < 3,0

16.6.2010 LVT 13,4 1,0 8,0 77 7,0 2,3 0,13 2,4 370 < 10 18 15 < 2 1,2 < 3,0 < 3,0 690 26 < 3,0 < 3,0 6,1
16.6.2010 LVT 12,0 5,0 5,1 47 6,9 2,3 0,14 2,4 430 < 10 12 15 < 2 1,0 < 3,0 < 3,0 700 25 < 3,0 < 3,0
16.6.2010 LVT 11,2 10,0 9,7 89 6,8 2,3 0,14 3,8 400 < 10 14 16 < 2 1,2 < 3,0 < 3,0 690 25 < 3,0 < 3,0
16.6.2010 LVT 10,2 12,5 9,1 81 6,9 2,3 0,15 3,0 410 < 10 12 20 2 1,2 < 3,0 < 3,0 710 30 < 3,0 < 3,0
28.7.2010 LVT 16,8 1,0 8,8 91 7,3 3,2 2,2 290 < 20 18 < 5 23 14 < 2 1,9 < 0,1 < 3,0 < 3,0 600 51 < 3,0 < 3,0 7,9
28.7.2010 LVT 16,7 5,0 8,6 89 7,3 3,1 2,4 310 < 20 17 < 5 22 23 < 2 1,9 < 0,1 < 3,0 < 3,0 620 52 < 3,0 < 3,0
28.7.2010 LVT 16,2 10,0 8,2 83 7,2 3,3 2,0 320 21 21 < 5 24 16 3 1,9 < 0,1 < 3,0 < 3,0 710 84 < 3,0 < 3,0
28.7.2010 LVT 16,2 15,0 8,1 83 7,1 3,5 5,0 320 < 20 16 < 5 22 16 5 2,1 < 0,1 < 3,0 < 3,0 800 130 < 3,0 < 3,0
31.8.2010 LVT 11,6 1,0 9,5 88 7,2 3,7 3,0 330 < 20 12 < 5 19 11 2 1,7 0,51 < 3,0 < 3,0 890 49 < 3,0 < 3,0 8,6
31.8.2010 LVT 11,6 5,0 9,4 87 7,3 3,7 2,0 320 < 20 16 < 5 17 11 3 1,7 0,49 < 3,0 < 3,0 890 48 < 3,0 < 3,0
31.8.2010 LVT 11,6 10,0 9,5 87 7,3 3,6 2,8 330 < 20 14 < 5 19 13 2 1,7 0,51 < 3,0 < 3,0 890 54 < 3,0 < 3,0
31.8.2010 LVT 11,5 14,5 9,4 86 7,2 3,6 2,8 310 < 20 14 < 5 14 13 2 1,7 0,50 < 3,0 < 3,0 890 52 < 3,0 < 3,0
23.9.2010 LVT 9,9 1,0 9,7 86 7,2 3,3 2,0 260 < 20 13 < 5 18 12 < 2 1,9 0,52 < 3,0 < 3,0 580 54 < 3,0 < 3,0 7,1
23.9.2010 LVT 9,9 5,0 10,0 88 7,2 3,4 2,0 270 < 20 13 < 5 17 14 2 1,9 0,51 < 3,0 < 3,0 580 53 < 3,0 < 3,0
23.9.2010 LVT 9,9 10,0 9,6 85 7,2 3,4 1,4 260 < 20 13 < 5 15 15 2 1,9 0,52 < 3,0 < 3,0 570 55 < 3,0 < 3,0
23.9.2010 LVT 9,9 14,5 9,9 87 7,2 3,4 2,4 270 < 20 13 < 5 15 13 < 2 1,9 0,52 < 3,0 < 3,0 580 45 < 3,0 < 3,0

27.10.2010 LVT 2,4 0,2 12,0 86 7,2 3,5 1,8 350 38 29 13 6 2,2 0,64 < 3,0 < 3,0 590 20 < 3,0 < 3,0
23.11.2010 LVT 0,4 1,0 12,0 84 7,1 3,3 1,6 320 44 31 12 3 1,9 0,46 < 3,0 9,9 480 18 < 3,0 < 3,0
23.11.2010 LVT 0,4 5,0 12,0 84 7,1 3,2 1,2 310 44 31 16 3 1,9 0,46 < 3,0 < 3,0 450 16 < 3,0 < 3,0
23.11.2010 LVT 0,4 10,0 12,0 85 7,0 3,2 1,2 300 43 31 13 3 1,9 0,45 < 3,0 < 3,0 450 14 < 3,0 < 3,0
23.11.2010 LVT 0,4 14,0 12,0 84 7,0 3,3 < 1,0 310 45 30 12 3 1,9 0,46 < 3,0 < 3,0 500 12 < 3,0 < 3,0
14.12.2010 LVT 0,4 1,0 12,0 83 7,1 3,6 1,2 320 61 27 12 3 2,1 0,44 < 3,0 < 3,0 440 19 < 3,0 < 3,0
14.12.2010 LVT 0,4 5,0 12,0 83 6,9 3,5 < 1,0 320 61 27 11 3 2,0 0,43 < 3,0 < 3,0 430 18 < 3,0 < 3,0
14.12.2010 LVT 0,4 10,0 12,0 81 7,0 3,5 1,2 320 61 26 11 4 2,0 0,43 < 3,0 < 3,0 430 19 < 3,0 < 3,0
14.12.2010 LVT 0,4 14,0 12,0 82 7,0 3,4 1,0 320 62 25 11 3 2,1 0,43 < 3,0 < 3,0 430 18 < 3,0 < 3,0

Viivajoki 1 30.6.1998 LVT 17,8 1,00 7,8 82 6,7 3,2 0,22 2,4 120 18,0 510 20 6 27 7 3,8 1300 1,6 12
17.9.1998 LVT 6,4 1,00 10,2 83 6,7 3,2 0,19 4,1 140 21,0 500 16 9 23 6 1200
22.7.2004 LVT 15,2 0,20 9,7 97 7,2 4,6 0,38 3,5 116 16,2 490 < 10 8 26 6 < 2,0 < 1,0 < 1,0 < 1,0 < 1,0 1100 < 0,1 49 < 1,0 < 1,0 2,0 5,8
29.9.2004 LVT 7,5 0,20 8,2 68 6,2 2,8 0,12 2,6 151 28,1 490 < 10 < 3 20 3 3,2 < 1,0 < 1,0 1,10 < 1,0 1100 38 6,1 < 1,0 < 1,0

16.11.2004 LVT 0,1 0,20 11,0 75 6,9 3,9 0,26 1,0 99 19,1 510 84 21 17 4 2,3 < 1,0 < 1,0 <1 < 1,0 1000 40 1,3 < 1,0 3,0
3.5.2005 LVT 2,0 0,20 11,3 82 7,0 8,3 0,70 5,2 188 17,0 1100 140 170 35 10 < 2,0 < 1,0 < 1,0 1,22 < 5,0 4400 < 0,1 176 2,0 < 1,0 < 1,0
1.6.2005 LVT 6,2 0,20 9,3 75 6,4 1,9 0,08 3,4 118 19,8 420 < 10 7 19 4 < 2,0 < 1,0 < 1,0 < 1,0 < 5,0 1200 < 0,1 19 < 1,0 1,0 < 1,0 2,1

Viivajoki 25.8.2010 LVT 9,5 0,20 10,0 88 6,8 4,4 2,2 120 2,6 520 38 38 < 5 20 37 5 1,3 0,38 < 4 < 3,0 < 3,0 920 30 < 3,0
25.10.2010 LVT 1,3 0,20 20,0 88 7,3 4,1 4,6 93 2,2 550 34 34 < 5 24 27 4 1,6 0,61 < 4 < 3,0 < 3,0 710 25 < 3,0



KOONTITAULUKKO
SEDIMENTTINÄYTTEET

Asiakas: Kevitsa Mining Oy
Lapin Vesututkimus Oy Kaikutie 1
PL 96, 96101 Rovaniemi 99600 SODANKYLÄ
Puh: 016-3310 800

Vajunen, padon yläpuoli

Havaintopiste Selite
Vajunen, padon yläpuoli 7512580 3491577 n. 0,5 km padon yläpuoli

Määritykset pH Haihdutus- Hehkutus- Alumiini Kupari Mangaani Rauta Kromi Arseeni Nikkeli Sinkki Elohopea Kadmium Lyijy Koboltti Vanadiini
jäännös jäännös Al Cu Mn Fe Cr As Ni Zn Hg Cd Pb Co V

Menetelmä SFS 3021 SFS 3008 SFS 3008 ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES
alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta

Havaintopiste Pvm Työ nro g/kg g/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Vajunen 3/3, 1 cm 14.4.2010 2022 6,20 27 18 7470 15 40800 129000 52 9 26 78 0,10 0,5 16 60 36
Vajunen 3/3, 5 cm 14.4.2010 2023 4,72 140 110 19300 29 2120 55200 180 5 68 85 0,10 0,35 13 36 72
Vajunen 4. 1 cm 14.4.2010 2024 5,28 74 49 15700 26 4560 87100 110 9 48 120 0,17 0,58 18 48 65
Vajunen 4. 4 cm 14.4.2010 2025 4,64 76 40 18800 28 1070 38000 180 4 66 68 0,044 <0,3 9 29 69
Vajunen 5. 1 cm 14.4.2010 2026 6,21 46 29 7960 16 34700 146000 58 9 31 82 0,11 0,9 15 56 43
Vajunen 5. 4 cm 14.4.2010 2027 4,66 210 180 21100 35 970 43200 220 4 85 78 0,048 <0,3 9 33 76
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KOONTITAULUKKO
SEDIMENTTINÄYTTEET

Asiakas: Kevitsa Mining Oy
Lapin Vesututkimus Oy Kaikutie 1
PL 96, 96101 Rovaniemi 99600 SODANKYLÄ
Puh: 016-3310 800

Matarakosken allas

Havaintopiste Selite
Matarakosken allas, Matarakoski ylempi 7500540 3489498 n. 800 m padon yläpuoli
Matarakosken allas, Matarakoski alempi 7499907 3489364 n. 200 m padon yläpuoli

Määritykset pH Haihdutus- Hehkutus- Alumiini Kupari Mangaani Rauta Kromi Arseeni Nikkeli Sinkki Elohopea Kadmium Lyijy Koboltti Vanadiini
jäännös jäännös Al Cu Mn Fe Cr As Ni Zn Hg Cd Pb Co V

Menetelmä SFS 3021 SFS 3008 SFS 3008 ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES
alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta

Havaintopiste Pvm Työ nro g/kg g/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Matarakoski ylempi, 1/3, 1 cm 14.4.2010 2028 6,02 68 52 13500 36 74600 132000 120 12 81 90 0,077 1,1 15 80 66
Matarakoski ylempi, 1/3, 4 cm 14.4.2010 2029 5,69 72 54 15400 33 17800 138000 130 15 73 120 0,084 0,81 13 81 79
Matarakoski ylempi, 2/3, 1 cm 14.4.2010 2030 5,76 57 43 14100 36 72800 145000 120 13 77 98 0,081 1,0 16 83 70
Matarakoski ylempi, 2/3, 4 cm 14.4.2010 2031 5,74 93 67 15800 32 18600 134000 130 14 69 120 0,077 0,73 13 81 80
Matarakoski ylempi, 3/3, 1 cm 14.4.2010 2032 6,37 61 44 14200 37 62600 149000 120 12 81 96 0,071 1,0 14 86 70
Matarakoski ylempi, 3/3, 5 cm 14.4.2010 2033 6,13 75 56 17000 35 21300 130000 140 12 77 130 0,083 0,75 13 89 84

Koordinaatit

y p
Matarakoski alempi, 1/3, 1 cm 14.4.2010 2034 6,00 96 73 16200 42 18800 125000 140 13 84 110 0,068 0,67 12 73 78
Matarakoski alempi, 1/3, 5 cm 14.4.2010 2035 4,88 130 100 20900 53 3680 114000 170 16 90 130 0,065 0,50 11 72 99
Matarakoski alempi, 2/3, 1 cm 14.4.2010 2036 6,05 81 67 16100 39 18400 113000 150 14 86 120 0,056 0,35 13 70 79
Matarakoski alempi, 2/3, 4 cm 14.4.2010 2037 4,91 150 120 17400 40 2630 70400 150 9 72 100 0,060 <0,3 10 56 82
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KOONTITAULUKKO
SEDIMENTTINÄYTTEET

Asiakas: Kevitsa Mining Oy
Lapin Vesututkimus Oy Kaikutie 1
PL 96, 96101 Rovaniemi 99600 SODANKYLÄ
Puh: 016-3310 800

Kitinen, Sattasjokisuun yläpuoli

Havaintopiste Selite
Sattasjokisuun yläpuoli 7492531 3485144

Määritykset pH Haihdutus- Hehkutus- Alumiini Kupari Mangaani Rauta Kromi Arseeni Nikkeli Sinkki Elohopea Kadmium Lyijy Koboltti Vanadiini
jäännös jäännös Al Cu Mn Fe Cr As Ni Zn Hg Cd Pb Co V

Menetelmä SFS 3021 SFS 3008 SFS 3008 ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES
alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta

Havaintopiste Pvm Työ nro g/kg g/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Sattasjokisuun yläpuoli, 1/3 14.4.2010 2044 6,49 740 740 4100 5 2190 10300 22 <3 13 27 <0,04 <0,3 <3 7 15
Sattasjokisuun yläpuoli, 2/3 14.4.2010 2045 6,47 740 730 3620 3 800 8660 20 <3 10 23 <0,04 <0,3 <3 5 14
Sattasjokisuun yläpuoli, 3/3 14.4.2010 2046 6,48 750 740 3260 3 1170 9740 22 <3 14 53 <0,04 <0,3 <3 6 13
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KOONTITAULUKKO
SEDIMENTTINÄYTTEET

Asiakas: Kevitsa Mining Oy
Lapin Vesututkimus Oy Kaikutie 1
PL 96, 96101 Rovaniemi 99600 SODANKYLÄ
Puh: 016-3310 800

Kelukosken padon yläpuoli

Havaintopiste Selite
Kelukosken padon yläpuoli 7485971 3482967 n. 600 m padon yläpuoli

Määritykset pH Haihdutus- Hehkutus- Alumiini Kupari Mangaani Rauta Kromi Arseeni Nikkeli Sinkki Elohopea Kadmium Lyijy Koboltti Vanadiini
jäännös jäännös Al Cu Mn Fe Cr As Ni Zn Hg Cd Pb Co V

Menetelmä SFS 3021 SFS 3008 SFS 3008 ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES
alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta alihankinta

Havaintopiste Pvm Työ nro g/kg g/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Padon yläpuoli, 1/3, 1cm 14.4.2010 2038 6,29 100 80 17700 43 20000 112000 120 18 64 100 0,071 0,6 11 58 78
Padon yläpuoli, 1/3, 4cm 14.4.2010 2039 5,73 150 130 17000 43 4070 69600 120 12 53 87 <0,04 <0,3 8 42 68
Padon yläpuoli, 2/3, 1cm 14.4.2010 2040 6,33 80 62 17900 49 25500 130000 130 20 74 110 0,073 0,63 13 66 84
Padon yläpuoli, 2/3, 5cm 14.4.2010 2041 5,37 120 94 18900 47 6660 98400 130 18 65 110 0,071 0,46 10 56 83
Padon yläpuoli, 3/3, 1cm 14.4.2010 2042 5,10 130 110 18300 50 5720 87500 130 16 67 110 0,061 <0,3 9 63 79
Padon yläpuoli, 3/3, 4cm 14.4.2010 2043 5,03 160 130 20200 58 5220 97200 140 17 73 120 0,069 <0,3 11 78 85
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Soil Sample Results APPENDIX 4
1/2

Sampling 
point

East 
coord.

West 
coord. As mg/kg Cd mg/kg Co mg/kg Cr mg/kg Cu mg/kg Fe mg/kg Mn mg/kg Mo mg/kg Ni mg/kg Pb mg/kg S mg/kg Sb mg/kg Zn mg/kg W mg/kg U mg/kg

KK209-07 3496052 7510569 < 3 < 0.3 11,0 110,0 32,0 21000 120 < 1 38,0 5,0 53,0 < 4 24,0
KK211-07 3495892 7510368 7,00 < 0.3 11,0 120,0 75,0 32100 130 1,00 39,0 7,0 170,0 < 4 28,0
KK213-07 3495456 7510547 7,00 < 0.3 14,0 170,0 44,0 24700 180 < 1 58,0 7,0 76,0 < 4 30,0
KK216-07 3495402 7511648 < 3 < 0.3 8,0 85,0 21,0 13000 120 < 1 29,0 4,0 23,0 < 4 19,0
KK220-07 3496732 7513192 5,00 < 0.3 17,0 190,0 46,0 27700 220 2,00 76,0 < 3 24,0 < 4 21,0
KK222-07 3498671 7512466 5,50 < 0.3 71,0 555,0 1235,0 64150 280 < 1 1125,0 1,5 97,0 < 4 29,0
KK223-07 3498825 7512655 5,00 < 0.3 23,0 200,0 93,5 31400 300 < 1 300,0 < 3 26,0 < 4 26,0
KK224-07 3498893 7512508 0,50 < 0.3 98,0 345,0 2910,0 53150 510 < 1 1545,0 4,0 315,0 < 4 36,5
KK225-07 3498948 7512660 5,00 < 0.3 23,0 180,0 99,0 34000 350 < 1 92,0 < 3 42,0 < 4 27,0
KK231-07 3498239 7510644 5,00 < 0.3 23,0 220,0 69,0 30100 270 < 1 100,0 < 3 32,0 < 4 57,0
KK235-07 3498007 7509946 5,00 < 0.3 12,0 150,0 65,0 31200 180 < 1 54,0 < 3 62,0 < 4 19,0
M01 3498450 7512850 < 10 1,11 41,7 473,0 177,0 42900 414 < 2 231,0 < 10 188,0 < 20 23,8
M02 3498675 7512860 < 10 < 1 28,5 223,0 84,2 39250 326 < 2 115,8 < 10 66,1 < 20 30,0
M03 3498850 7512850 < 10 0,08 38,6 378,5 191,4 42050 469 < 2 261,5 < 10 37,4 < 20 28,2
M04 3499050 7512850 < 10 < 1 27,1 860,0 101,3 33050 179 < 2 169,0 < 10 < 20 < 20 13,0
M05 3498500 7512650 < 10 1,04 58,3 214,0 142,0 42400 522 < 2 389,0 < 10 185,0 < 20 31,5
M06 3498750 7512650 < 10 < 1 22,9 169,0 68,9 35500 301 < 2 76,7 < 10 31,0 < 20 27,2
M07 3498950 7512650 < 10 < 1 23,7 141,0 86,8 32350 294 < 2 90,9 < 10 40,6 < 20 22,8
M08 3499150 7512650 < 10 0,04 39,3 169,0 321,9 35300 386 < 2 286,3 < 10 318,3 < 20 27,2
M09 3498450 7512450 < 10 < 1 25,1 366,0 49,7 35000 283 < 2 151,0 < 10 32,6 < 20 23,9
M10 3498660 7512450 < 10 < 1 20,9 195,0 62,2 30350 286 < 2 88,6 < 10 44,2 < 20 22,7
M11 3498850 7512450 < 10 < 1 32,4 280,0 67,1 30300 296 < 2 531,0 < 10 82,0 < 20 20,2
M12 3499050 7512450 < 10 < 1 22,4 161,5 76,8 36550 317 < 2 75,9 < 10 63,5 < 20 28,8
M13 3499250 7512450 < 10 < 1 45,9 772,5 169,0 43250 365 < 2 374,5 < 10 431,3 < 20 16,6
M14 3499450 7512450 < 10 < 1 25,7 174,0 89,7 33000 293 < 2 98,5 < 10 20,0 < 20 20,9
M15 3498550 7512180 < 10 < 1 23,0 274,0 178,0 23300 194 < 2 186,0 < 10 746,0 < 20 22,2
M16 3498750 7512250 < 10 < 1 19,3 183,0 81,2 29800 272 < 2 104,0 < 10 45,5 < 20 24,3
M17 3498950 7512250 < 10 < 1 18,8 177,0 56,0 32800 265 < 2 72,6 < 10 37,2 < 20 23,8
M18 3499130 7512235 < 10 < 1 18,9 152,0 77,9 29200 276 < 2 90,0 < 10 40,1 < 20 20,1
M19 3499365 7512240 < 10 1,74 101,6 636,0 734,0 79500 1173 < 2 1364,5 < 10 592,0 < 20 50,3
M20 3499550 7512250 < 10 < 1 18,8 123,5 112,9 30950 271 < 2 90,3 < 10 < 20 < 20 20,7
M21 3498450 7512050 < 10 < 1 21,9 211,0 63,4 32800 279 < 2 100,8 < 10 48,0 < 20 24,5
M22 3498650 7512050 < 10 < 1 20,0 183,0 55,5 33650 303 < 2 77,1 < 10 7,9 < 20 25,5
M23 3498850 7512015 < 10 < 1 17,0 159,0 48,8 30950 255 < 2 64,0 < 10 33,5 < 20 22,9
M24 3499050 7512050 < 10 < 1 20,0 168,0 52,9 34150 296 < 2 73,2 < 10 32,8 < 20 25,8
M25 3499250 7512050 < 10 < 1 19,2 147,5 61,3 31000 288 < 2 68,2 < 10 32,3 < 20 22,5
M26 3499450 7512050 < 10 < 1 15,0 125,0 33,0 25300 194 < 2 71,3 < 10 69,6 < 20 19,8
M27 3499650 7512050 < 10 < 1 19,7 190,0 62,0 32950 272 < 2 85,8 < 10 3,3 < 20 22,4
M28 3498550 7511850 < 10 < 1 17,2 192,0 50,2 28150 230 < 2 79,6 < 10 36,6 < 20 21,2



Soil Sample Results APPENDIX 4
2/2

Sampling 
point

East 
coord.

West 
coord. As mg/kg Cd mg/kg Co mg/kg Cr mg/kg Cu mg/kg Fe mg/kg Mn mg/kg Mo mg/kg Ni mg/kg Pb mg/kg S mg/kg Sb mg/kg Zn mg/kg W mg/kg U mg/kg

M29 3498750 7511850 < 10 < 1 16,0 161,0 49,7 28200 191 < 2 68,3 < 10 26,9 < 20 22,8
M30 3498950 7511850 < 10 < 1 19,1 188,0 180,0 21100 196 < 2 140,0 < 10 619,0 < 20 13,9
M31 3499150 7511850 < 10 < 1 17,4 160,0 68,4 29700 235 < 2 99,6 < 10 58,5 < 20 23,0
M32 3499350 7511850 < 10 < 1 19,9 232,5 68,2 32950 270 < 2 98,9 < 10 24,0 < 20 22,1
M33 3498450 7511650 < 10 < 1 22,1 243,0 73,7 20950 212 < 2 146,0 < 10 188,0 < 20 30,5
M34 3498650 7511650 < 10 < 1 16,2 212,5 51,0 24450 174 < 2 79,9 < 10 652,0 < 20 21,4
M35 3498850 7511650 < 10 < 1 18,0 200,0 59,6 27200 207 < 2 94,1 < 10 1102,3 < 20 26,0
M36 3499050 7511650 < 10 < 1 14,6 148,0 45,9 24050 190 < 2 66,3 < 10 792,0 < 20 21,2
M38 3499450 7511650 < 10 < 1 19,3 173,5 82,0 32450 255 < 2 83,8 < 10 36,1 < 20 24,9
PVP03-10 3499358 7513970 14,81 0,06 25,2 777,0 43,0 37300 364 0,25 210,0 1,9 < 20 < 0.1 28,3 0,22 0,70
PVP04-10 3498264 7514494 8,39 0,04 35,8 163,0 420,0 78300 339 0,52 82,1 0,5 < 20 < 0.1 34,5 < 0.2 1,03
PVP05-10 3497434 7513953 2,69 0,04 18,4 201,0 32,1 24300 218 0,41 79,7 1,9 25,1 < 0.1 14,4 < 0.2 0,49
PVP06-10 3496995 7512794 2,77 0,06 30,1 276,0 45,4 30500 332 0,51 143,0 1,5 < 20 < 0.1 13,7 < 0.2 0,77
PVP07-10 3497486 7512396 2,69 0,06 32,7 187,0 256,0 26500 272 0,20 208,0 2,2 92,6 < 0.1 18,5 < 0.2 0,44
PVP15-10 3496049 7510184 4,92 0,07 13,4 133,0 199,0 85200 243 1,24 26,7 1,0 2300,0 < 0.1 71,9 < 0.2 0,60
PVP16-10 3497232 7509747 4,50 0,06 22,4 284,0 46,4 26600 146 0,78 132,0 1,5 24,4 < 0.1 21,2 < 0.2 0,77
YPVP1-10 3498535 7514961 3,78 0,07 17,3 31,1 27,2 50600 447 0,62 12,9 2,6 21,3 < 0.1 18,5 0,68 0,83
YPVP2-10 3498360 7515246 4,27 0,06 26,6 62,6 92,0 48000 369 0,46 30,3 2,8 45,8 < 0.1 32,1 0,35 0,73
YPVP3-10 3498206 7515472 3,13 0,06 28,0 29,4 202,0 45100 464 0,38 20,6 2,7 25,9 < 0.1 37,2 0,27 0,65
YPVP4-10 3496141 7514408 3,01 0,06 17,5 166,0 51,0 30400 203 0,75 76,4 2,6 < 20 < 0.1 18,5 < 0.2 0,82
YPVP5-10 3496731 7513541 1,40 0,04 7,2 86,8 17,8 15600 112 0,19 39,1 1,3 < 20 < 0.1 12,7 < 0.2 0,39
YPVP6-10 3496357 7513393 9,87 0,05 16,8 186,0 37,5 26100 188 1,93 69,7 1,9 82,0 < 0.1 18,3 < 0.2 0,70
YPVP8-10 3500003 7508641 3,02 0,07 12,6 131,0 38,9 18100 94 0,54 54,3 2,9 349,0 < 0.1 27,6 < 0.2 0,91
YPVP9-10 3499476 7507485 2,86 0,07 14,8 130,0 37,9 22500 178 0,58 59,8 1,6 30,6 < 0.1 18,9 < 0.2 0,84

Jos samasta pisteestä on tehty kaksi analyysiä eri syvyyksiltä otetuista näytteistä, näistä on laskettu keskiarvo
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Sampling 
point Date O2 mg/l O2% pH EC 

mS/m
Alkal. 
mmol/l SS mg/l Colour 

mg Pt/l
COD Mn 
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Turbidity 

FTU Ntot μg/l NH4-N 
μg/l

NO2,3-N 
μg/l

NO3-N 
μg/l Ptot μg/l PO4-P 
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SO4 
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Chloride 
mg/l As μg/l Cd μg/l Co μg/l Cr μg/l Cu μg/l Fe μg/l Hg μg/l Mn μg/l Ni µg/l Pb μg/l S mg/l Sb μg/l Zn μg/l

Spring 29.9.2004 2,96 23,96 5,95 2,80 0,12 < 1 44,00 10,93 160,00 < 3 < 10 8,23 3,23 2,73 < 1 < 1 < 1 < 1 120 13 < 1 < 1 2,00
1.6.2005 6,70 50,00 5,87 1,90 0,04 1,20 20,00 10,00 320,00 < 3 < 10 22,00 14,00 < 2 < 1 < 1 < 1 < 5 720 < 0.1 < 5 7,50 < 1 < 1
21.5.2008 7,80 55,00 6,04 2,20 < 1 0,20 240,00 < 3 < 10 21,00 < 3 < 3 69 < 3 < 3
3.6.2008 5,40 49,00 6,20 2,50 < 1 0,28 180,00 < 3 < 10 12,00 < 3 < 3 50 4 < 3
18.6.2008 7,50 73,00 6,85 2,30 < 1 0,40 240,00 8,40 < 10 9,90 < 3 < 3 48 11 < 3
30.6.2008 7,20 68,00 6,50 4,70 < 1.3 0,52 130,00 < 3 < 10 3,40 < 3 < 3 23 < 3 < 3
28.7.2008 3,60 30,00 6,35 2,60 2,00 0,57 230,00 5,70 < 10 11,00 < 3 < 3 170 16 < 3
11.8.2008 4,80 45,00 6,01 2,70 < 1.3 0,27 190,00 3,10 < 10 8,50 < 3 < 3 110 9 < 3
8.9.2008 2,60 22,00 6,02 2,70 < 1 0,16 130,00 < 3 15,00 7,50 < 3 < 3 73 11 < 3

23.10.2008 3,00 22,00 6,01 2,70 < 1 0,31 120,00 10,00 < 10 4,60 < 3 < 3 55 < 3 < 3
10.11.2008 3,00 21,00 6,01 2,70 1,00 0,21 320,00 11,00 15,00 7,10 < 2 < 1 71 240 < 3
18.12.2008 1,30 9,20 6,23 2,80 0,16 50,00 13,00 1700,00 35,00 < 10 120,00 15,00 < 3 < 3 420 12 < 3
29.1.2009 0,54 3,70 6,08 3,00 0,19 13,00 1,10 300,00 < 3 < 10 60,00 7,60 < 3 < 3 250 11 < 3
12.2.2009 1,20 8,20 6,19 3,40 0,21 3,80 0,71 290,00 < 3 30,00 17,00 4,70 < 3 < 3 130 18 < 3
18.5.2009 6,30 54,00 6,20 3,00 0,14 < 1 1,00 190,00 20,00 < 10 9,50 3,10 < 3 < 3 39 4 < 3
11.6.2009 7,30 71,00 6,34 2,60 0,15 < 1 0,40 150,00 9,40 < 10 11,00 < 2 < 3 < 3 37 < 3 < 3
15.7.2009 5,40 51,00 6,25 2,80 0,21 < 2 0,72 350,00 < 3 < 10 16,00 < 2 12,00 < 3 110 6 < 3
10.8.2009 3,20 33,00 5,94 3,30 0,26 1,40 0,99 350,00 3,30 < 10 22,00 2,50 < 3 < 3 190 15 < 3
3.9.2009 4,60 43,00 6,29 3,70 0,30 1,80 0,64 280,00 3,10 < 10 27,00 4,00 < 3 < 3 140 41 < 3

26.11.2009 2,00 14,00 6,12 3,30 14,00 53,00 5,90 3,20 1,10 < 3 < 3 62 8 < 3 1,39 < 3
17.12.2009 11,00 78,00 6,22 3,80 0,17 15,00 57,00 4,00 2,50 1,20 < 3 < 3 32 4 < 3 0,92 < 3
20.1.2010 4,70 32,00 6,24 3,70 0,22 < 3 160,00 25,00 2,80 0,92 < 3 < 3 34 10 < 3 1,29 < 3
26.5.2010 4,90 39,00 6,07 2,30 0,29 81,00 11,00 8,90 2,20 1,00 < 3 < 3 66 < 3 < 3
16.6.2010 4,50 40,00 6,15 2,90 0,27 5,00 < 20 < 2 1,70 0,58 < 3 < 3 71 6 < 3
2.8.2010 6,70 70,00 6,42 2,90 0,26 3,70 < 20 2,80 < 0.2 0,58 < 3 < 3 130 7 < 3
31.8.2010 5,70 49,00 6,23 2,70 0,36 < 3 1700,00 < 2 0,68 0,74 < 3 < 3 98 6 < 3
13.9.2010 3,80 33,00 6,24 2,80 0,40 < 3 < 20 < 10 14,00 0,60 1,30 < 4 < 3 4,70 97 17 < 3
16.11.2010 3,40 24,00 5,96 3,20 3,30 5,30 < 20 < 10 3,10 2,40 0,90 < 4 3,30 < 3 130 8 < 3
31.1.2011 2,20 15,00 6,31 4,10 0,17 5,10 30,00 30,00 20,00 2,40 0,65 < 3 < 3 52 4 < 3

PVP01-10 13.9.2010 1,70 13,00 6,79 15,00 1,00 < 3 < 20 < 10 2,80 2,80 0,65 12,00 < 3 < 3 570 650 9,80
16.11.2010 3,00 23,00 6,58 14,00 0,71 < 3 < 20 < 10 7,10 2,70 0,56 12,00 7,50 < 3 1300 520 8,10

PVP02-10 13.9.2010 9,20 78,00 7,44 16,00 2,50 < 3 < 20 11,00 20,00 3,60 0,67 < 4 4,70 < 3 270 20 32,00
16.11.2010 11,00 85,00 7,26 12,00 0,77 25,00 < 20 < 10 16,00 3,50 0,93 < 4 5,60 3,30 160 27 26,00
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PVP03-10 13.9.2010 9,90 81,00 6,05 4,20 1,80 8,70 < 20 < 10 12,00 2,40 0,91 < 4 < 3 < 3 220 90 6,00
16.11.2010 8,50 66,00 5,88 4,00 2,10 7,30 < 20 < 10 11,00 2,40 0,78 < 4 3,50 < 3 67 45 3,40

PVP04-10 15.9.2010 11,00 86,00 6,17 5,10 1,60 6,00 45,00 45,00 31,00 3,00 1,00 < 4 < 3 < 3 120 11 < 3
17.11.2010 10,00 80,00 6,37 4,80 1,30 5,30 33,00 33,00 22,00 3,00 0,92 < 4 < 3 < 3 110 41 < 3

PVP05-10 13.9.2010 2,60 21,00 6,90 13,00 1,40 4,70 < 20 < 10 14,00 4,50 1,30 < 4 < 3 < 3 120 120 4,70
16.11.2010 11,00 85,00 7,04 14,00 0,38 28,00 < 20 < 10 12,00 4,50 1,30 < 4 3,10 < 3 49 130 3,60

PVP06-10 14.9.2010 11,00 89,00 6,69 14,00 1,80 < 3 < 20 < 10 14,00 1,70 1,20 6,00 7,30 7,20 230 94 41,00
17.11.2010 12,00 92,00 6,67 13,00 6,10 1100,00 < 20 < 10 20,00 2,10 1,00 6,20 9,20 5,50 340 97 24,00

PVP07-10 16.9.2010 1,70 14,00 7,39 30,00 0,21 7,30 < 20 < 10 5,90 5,20 1,00 6,40 < 3 < 3 13 1200 7,40
PVP09-10 16.9.2010 5,30 42,00 6,60 7,70 1,20 5,00 49,00 49,00 8,60 2,40 0,97 8,90 < 3 < 3 86 310 13,00

29.11.2010 6,60 51,00 6,43 8,90 0,79 16,00 46,00 46,00 21,00 3,10 1,30 9,50 4,70 3,00 92 150 < 3
PVP10-10 16.9.2010 6,70 55,00 6,69 7,50 1,70 4,70 < 20 < 10 5,20 5,00 3,50 12,00 < 3 8,80 240 160 23,00

29.11.2010 7,20 55,00 6,61 8,40 0,86 16,00 < 20 < 10 9,20 6,80 2,00 11,00 < 3 5,00 110 160 < 3
PVP11-10 16.9.2010 4,20 34,00 7,12 21,00 0,44 < 3 < 20 < 10 < 2 75,00 0,99 18,00 < 3 < 3 34 440 95,00

29.11.2010 9,40 72,00 6,65 14,00 0,53 8,80 < 20 < 10 5,50 55,00 1,20 160,00 < 3 8,40 36 200 < 3
PVP12-10 16.9.2010 4,90 40,00 6,52 10,00 0,29 < 3 < 20 19,00 < 2 15,00 0,75 6,00 < 3 < 3 87 88 18,00

29.11.2010 6,00 46,00 6,45 9,20 1,50 10,00 < 20 18,00 5,50 12,00 0,82 7,00 < 3 3,20 59 72 < 3
PVP13-10 16.9.2010 7,12 11,00 1,70 30,00 < 20 < 10 5,50 2,10 1,40 < 4 < 3 9,60 100 290 19,00
PVP14-10 15.9.2010 4,70 36,00 6,34 6,20 0,46 < 3 < 20 16,00 < 2 11,00 1,30 < 4 < 3 < 3 32 11 27,00
PVP15-10 15.9.2010 8,60 69,00 5,88 4,20 0,83 12,00 < 20 < 10 < 2 7,90 1,30 5,10 < 3 < 3 49 9 9,30

23.11.2010 9,20 70,00 6,03 4,20 0,88 6,70 < 20 < 10 8,60 7,10 1,10 < 4 < 3 3,40 61 4 5,60
PVP16-10 15.9.2010 9,20 73,00 6,57 5,70 0,56 < 3 < 20 20,00 < 2 5,50 0,69 < 4 < 3 < 3 45 8 < 3

23.11.2010 10,00 78,00 6,63 6,10 0,57 6,20 < 20 14,00 4,60 5,30 0,62 < 4 < 3 < 3 55 3 < 3
SP1 12.10.2009 2,40 18,00 6,08 4,40 44,00 11,00 59,00 2,80 2,40 23,00 11,00 15000 54 8,90 1,46 < 3

26.11.2009 4,80 35,00 6,25 4,40 < 3 31,00 14,00 3,60 2,10 < 3 < 3 160 27 < 3 2,26 < 3
17.12.2009 3,00 23,00 6,43 3,70 4,20 9,80 < 10 24,00 3,40 2,10 < 3 < 3 280 14 < 3 0,51 < 3
20.1.2010 8,50 63,00 6,78 3,80 1,80 < 3 29,00 17,00 < 2 2,00 < 3 < 3 150 25 < 3 0,69 < 3
23.2.2010 6,50 48,00 6,40 4,00 4,00 5,70 < 10 18,00 3,10 1,80 < 3 3,40 280 24 < 3 0,29 < 3
17.3.2010 8,80 65,00 6,66 4,90 1,60 8,20 29,00 8,30 < 2 1,30 < 3 < 3 190 48 < 3 2,03 < 3
28.4.2010 8,70 64,00 7,01 4,70 0,95 < 3 < 10 8,90 1,60 0,98 < 3 < 3 64 29 < 3 0,64 < 3
26.5.2010 11,00 81,00 6,46 3,90 0,66 < 3 < 10 6,50 2,70 0,65 < 3 < 3 60 21 < 3 0,93 < 3
16.6.2010 10,00 80,00 6,25 3,00 0,87 < 3 6,50 2,70 1,00 < 3 < 3 73 22 < 3 1,29 < 3
2.8.2010 11,00 90,00 6,05 4,40 1,60 < 3 25,00 24,00 2,80 0,90 < 3 < 3 190 18 < 3 1,44 < 3
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SP2 12.10.2009 5,20 40,00 6,25 2,60 5,70 < 10 2,20 < 2 1,20 < 3 8,60 2000 65 8,70 0,62 < 3
26.11.2009 5,30 39,00 6,41 2,80 < 3 < 10 3,10 < 2 1,10 < 3 < 3 46 29 4,00 1,38 < 3
16.12.2009 7,60 55,00 6,58 2,70 0,50 5,70 17,00 3,40 < 2 1,10 < 3 < 3 88 28 5,50 0,54 < 3
20.1.2010 8,00 59,00 6,67 2,80 0,37 < 3 10,00 26,00 < 2 1,10 < 3 < 3 53 21 4,80 0,76 < 3
23.2.2010 11,00 78,00 6,27 3,10 0,58 6,00 63,00 7,70 < 2 0,90 < 3 < 3 74 20 5,50 0,42 < 3
17.3.2010 10,00 71,00 6,35 3,10 0,92 18,00 31,00 < 2 < 2 1,20 < 3 < 3 85 43 9,40 0,90 < 3
28.4.2010 8,90 63,00 6,52 5,00 0,39 4,70 1000,00 < 2 3,50 3,60 < 3 < 3 49 38 11,00 1,25 < 3
26.5.2010 9,90 71,00 6,20 5,00 0,35 9,10 1100,00 < 2 4,80 3,70 < 3 < 3 42 100 12,00 1,61 < 3
16.6.2010 7,80 61,00 6,14 5,40 0,26 9,10 < 2 6,20 3,60 < 3 < 3 59 17 6,80 2,17 < 3
2.8.2010 7,50 63,00 6,05 6,30 0,41 16,00 1700,00 3,70 8,10 3,10 < 3 < 3 51 21 8,60 3,12 < 3

SP4 12.10.2009 2,10 16,00 6,79 13,00 120,00 35,00 91,00 10,00 1,90 17,00 15,00 27000 190 16,00 3,62 < 3
26.11.2009 3,10 22,00 6,85 14,00 < 3 86,00 10,00 2,60 1,10 < 3 57,00 89 26 3,90 1,37 < 3
16.12.2009 10,00 73,00 6,65 13,00 1,80 35,00 350,00 28,00 3,60 1,10 < 3 5,60 170 110 4,00 1,21 < 3
20.1.2010 7,10 51,00 6,96 13,00 1,10 < 3 53,00 110,00 < 2 1,40 < 3 < 3 91 42 3,30 0,74 < 3
23.2.2010 7,30 51,00 6,71 16,00 1,70 13,00 35,00 8,30 < 2 1,30 < 3 3,90 140 63 3,30 0,36 < 3
17.3.2010 8,10 56,00 6,76 21,00 0,79 8,20 90,00 < 2 < 2 1,30 < 3 < 3 47 25 < 3 0,60 < 3
28.4.2010 5,70 40,00 7,07 24,00 1,20 < 3 220,00 3,20 4,70 1,50 < 3 < 3 250 9 < 3 1,59 < 3
26.5.2010 5,10 38,00 6,81 35,00 0,43 < 3 2400,00 2,50 75,00 1,70 < 3 < 3 36 7 < 3 25,70 < 3
16.6.2010 3,00 24,00 6,70 25,00 0,60 < 3 1200,00 3,40 38,00 1,60 < 3 < 3 66 6 < 3 14,10 < 3
2.8.2010 6,10 55,00 6,53 21,00 6,10 < 3 2400,00 7,40 41,00 3,90 < 3 < 3 550 7 < 3 14,70 < 3

SP5 12.10.2009 0,37 2,90 4,37 16,00 610,00 29,00 400,00 24,00 3,10 21,00 6,50 11000 240 45,00 17,70 < 3
2.11.2009 < 0.2 < 1 4,49 13,00 980,00 42,00 390,00 52,00 2,90 13,00 3,10 10000 230 38,00 12,90 < 3
26.11.2009 < 0.2 1,00 4,97 6,50 430,00 31,00 220,00 17,00 3,20 9,90 16,00 6700 100 28,00 2,81 < 3
16.12.2009 < 0.2 < 1 5,44 5,70 1,30 550,00 27,00 40,00 6,50 1,70 7,30 11,00 2600 110 3,40 1,21 < 3
20.1.2010 0,86 6,40 5,32 5,10 0,85 510,00 19,00 51,00 8,60 2,00 6,90 19,00 2800 95 5,90 0,92 < 3
23.2.2010 < 0.2 < 1 5,25 6,30 2,80 850,00 18,00 43,00 6,70 2,10 10,00 6,90 5500 110 12,00 0,31 < 3
17.3.2010 0,73 5,40 5,28 6,00 1,20 570,00 38,00 18,00 6,20 1,70 9,60 5,70 190 93 8,00 0,44 < 3
28.4.2010 0,50 3,70 5,51 5,50 0,81 540,00 < 10 20,00 2,50 1,70 7,30 10,00 3200 110 3,50 0,96 < 3
26.5.2010 < 0.2 < 1 6,06 7,70 0,72 540,00 11,00 6,20 5,30 1,10 3,60 < 3 2300 130 3,10 1,86 < 3
16.6.2010 0,65 5,10 5,34 3,60 1,00 350,00 28,00 21,00 3,80 1,40 5,60 < 3 1000 67 < 3 0,48 < 3
2.8.2010 < 0.2 < 1 5,80 6,70 1,10 590,00 < 20 25,00 0,82 1,00 9,60 3,30 4800 130 4,60 0,52 < 3



Groundwater Results APPENDIX 5.
4/5

Sampling 
point Date O2 mg/l O2% pH EC 

mS/m
Alkal. 
mmol/l SS mg/l Colour 

mg Pt/l
COD Mn 

mg/l
Turbidity 

FTU Ntot μg/l NH4-N 
μg/l

NO2,3-N 
μg/l

NO3-N 
μg/l Ptot μg/l PO4-P 

μg/l
SO4 
mg/l

Chloride 
mg/l As μg/l Cd μg/l Co μg/l Cr μg/l Cu μg/l Fe μg/l Hg μg/l Mn μg/l Ni µg/l Pb μg/l S mg/l Sb μg/l Zn μg/l

VP1 12.10.2009 12,00 93,00 6,24 2,90 36,00 14,00 110,00 < 2 1,10 4,50 4,70 11000 47 3,90 0,68 < 3
26.11.2009 12,00 85,00 6,43 2,80 3,90 29,00 14,00 2,10 0,96 < 3 < 3 32 8 < 3 1,64 < 3
16.12.2009 14,00 100,00 7,33 2,60 1,60 9,60 15,00 19,00 < 2 0,92 < 3 < 3 140 6 < 3 0,61 < 3
28.4.2010 14,00 100,00 6,94 2,60 2,10 7,40 < 10 16,00 2,20 0,92 < 3 < 3 150 7 < 3 0,68 < 3
26.5.2010 13,00 92,00 6,55 2,20 0,69 < 3 < 10 13,00 1,90 0,85 < 3 < 3 49 3 < 3 0,60 < 3
16.6.2010 13,00 100,00 6,38 2,30 0,93 < 3 13,00 1,70 0,71 < 3 < 3 79 4 < 3 0,67 < 3
2.8.2010 13,00 100,00 6,37 2,30 1,60 < 3 < 20 21,00 1,80 0,60 < 3 < 3 150 4 < 3 1,00 < 3

VP2 12.10.2009 7,87 17,00 130,00 14,00 280,00 < 2 3,40 36,00 11,00 1800 620 22,00 0,91 < 3
26.11.2009 8,01 16,00 3,10 12,00 10,00 2,80 1,90 < 3 < 3 10 310 < 3 1,68 < 3
26.5.2010 10,00 74,00 7,76 21,00 0,29 < 3 11,00 5,50 2,40 0,80 < 3 < 3 < 10 50 < 3 0,81 < 3
16.6.2010 11,00 88,00 7,86 16,00 0,59 < 3 < 20 6,20 2,30 0,81 < 3 < 3 25 210 < 3 0,82 < 3

VP3 12.10.2009 < 0.2 < 1 5,65 6,70 200,00 74,00 3900,00 220,00 3,00 410,00 730,00 290000 220 190,00 0,54 < 3
2.11.2009 < 0.2 < 1 5,45 10,00 120,00 < 10 210,00 < 2 2,20 30,00 16,00 25000 200 26,00 0,75 < 3
26.11.2009 < 0.2 1,00 5,77 13,00 < 3 28,00 320,00 2,70 1,80 35,00 34,00 26000 160 25,00 1,12 < 3
16.12.2009 < 0.2 < 1 5,65 12,00 2,50 69,00 24,00 46,00 < 2 1,00 20,00 37,00 16000 200 15,00 0,40 < 3
20.1.2010 < 0.2 < 1 5,58 11,00 2,70 55,00 28,00 30,00 3,50 1,10 27,00 22,00 18000 170 17,00 0,60 < 3
23.2.2010 < 0.2 < 1 5,78 16,00 6,30 98,00 26,00 51,00 9,40 1,20 36,00 8,30 26000 170 24,00 0,41 < 3
17.3.2010 < 0.2 < 1 5,94 15,00 3,50 21,00 37,00 29,00 2,70 1,00 44,00 5,70 400 200 23,00 0,56 < 3
28.4.2010 < 0.2 < 1 5,81 13,00 5,50 42,00 43,00 31,00 0,42 1,10 34,00 6,80 26000 180 16,00 0,61 < 3
26.5.2010 < 0.2 < 1 6,03 14,00 4,80 4,20 < 10 48,00 0,31 1,50 35,00 3,70 28000 21,00 0,44 < 3
16.6.2010 < 0.2 < 1 5,98 15,00 2,60 3,90 25,00 200,00 < 0.2 0,32 32,00 < 3 37000 360 22,00 12,80 < 3
2.8.2010 < 0.2 < 1 5,66 12,00 2,10 27,00 < 20 130,00 < 0.2 0,25 32,00 5,30 29000 22,00 0,66 < 3

YPVP1-10 13.9.2010 10,00 83,00 6,08 3,30 0,95 < 3 95,00 95,00 10,00 2,70 0,86 < 4 < 3 < 3 74 16 < 3
YPVP2-10 13.9.2010 8,00 65,00 6,30 4,80 4,10 7,30 32,00 32,00 9,20 2,40 0,89 < 4 < 3 < 3 350 36 < 3

16.11.2010 11,00 86,00 6,27 4,20 0,93 < 3 28,00 28,00 5,20 2,40 0,80 6,50 < 3 < 3 63 26 < 3
YPVP4-10 14.9.2010 6,60 56,00 5,73 2,70 4,40 650,00 38,00 38,00 8,60 2,50 1,90 12,00 5,80 11,00 760 460 6,00

17.11.2010 13,00 93,00 6,25 3,50 1,30 38,00 < 20 < 10 8,30 0,66 1,20 25,00 7,00 5,30 2600 1100 4,70
YPVP5-10 14.9.2010 4,50 34,00 6,89 12,00 1,50 66,00 < 20 10,00 6,20 3,00 1,10 < 4 < 3 < 3 230 92 < 3

17.11.2010 9,50 70,00 6,93 9,00 1,50 150,00 < 20 < 10 7,70 1,70 0,94 < 4 3,70 < 3 170 62 < 3
YPVP6-10 14.9.2010 < 0.2 < 1 6,81 7,70 2,60 6,20 < 20 < 10 8,00 1,60 1,00 < 4 < 3 < 3 150 110 < 3

17.11.2010 8,20 62,00 6,73 7,20 2,70 < 3 < 20 < 10 10,00 0,48 0,94 < 4 3,30 3,50 140 230 3,90
YPVP8-10 14.9.2010 < 0.2 < 1 6,61 9,80 3,80 190,00 < 20 20,00 5,50 12,00 1,10 < 4 < 3 3,00 330 84 < 3

23.11.2010 < 0.2 < 1 6,74 12,00 4,70 920,00 25,00 25,00 22,00 12,00 2,30 < 4 < 3 6,50 270 81 < 3
YPVP9-10 14.9.2010 9,00 69,00 6,66 7,80 0,70 12,00 140,00 140,00 < 2 6,30 0,75 < 4 < 3 < 3 40 76 25,00
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GTK_PV1-94 30.8.1994 6,40 4,60 0,28 600,00 0,71 < 0.2 170,00 4,00 0,20 < 0.02 2,29 4,71 6,20 820 35 4,98 0,26 0,12 4,75

23.9.1994 6,50 4,40 0,30 640,00 0,81 < 0.2 0,22 2,90 0,10 < 0.02 1,49 7,01 3,62 190 18 4,86 0,10 0,09 5,39

GTK_PV2-94 30.8.1994 7,20 11,70 1,06 600,00 5,44 < 0.2 50,00 2,50 0,24 0,03 0,83 4,03 10,90 580 128 6,31 0,23 0,29 3,72

23.9.1994 7,40 11,00 0,96 50,00 3,44 < 0.2 0,03 3,00 0,27 0,06 0,76 2,65 14,10 490 97 5,68 0,23 0,10 6,45

GTK_PV3-94 30.8.1994 6,80 11,00 0,58 640,00 19,37 < 0.2 20,00 6,50 0,36 0,04 9,04 5,78 23,50 570 165 24,30 0,16 0,13 4,71

23.9.1994 7,20 14,80 1,32 80,00 4,15 < 0.2 < 0.02 1,40 0,23 < 0.02 9,17 4,01 4,59 990 395 27,40 0,14 0,05 4,28

GTK_PV4-94 30.8.1994 6,30 5,40 0,38 5,00 0,56 < 0.2 < 20 5,00 < 0.05 < 0.02 3,35 0,56 3,14 40 65 21,20 0,05 0,02 5,10

23.9.1994 6,30 5,10 0,36 5,00 0,56 < 0.2 < 0.02 4,90 < 0.05 < 0.02 0,65 1,37 5,94 < 30 13 20,50 0,08 0,03 5,17

GTK_PV5-94 30.8.1994 6,60 6,60 0,46 600,00 5,92 3,50 80,00 3,00 0,56 0,05 1,38 2,58 16,30 460 40 12,70 0,20 0,41 9,25

23.9.1994 7,00 12,30 0,78 480,00 8,96 < 0.2 < 0.02 7,60 38,00 0,03 0,84 2,32 5,37 390 144 6,69 0,19 0,15 7,49
PVP04-04 28.4.2005 6,20 11,00 1,06 80,50 390,00 5,60 310,00 51,87 < 10 52,21 29,60 < 2 < 1 < 1 5,46 46,00 16000 < 0.1 96 134,40 1,92 25,00

1.6.2005 6,42 13,20 1,31 2,60 13,00 4,50 290,00 10,86 < 10 14,24 < 2 < 2 < 1 1,10 13,26 13,00 920 < 0.1 236 413,00 < 1 8,00
13.7.2005 6,54 12,70 1,22 7,00 40,50 3,90 143,75 3,83 < 10 27,80 4,64 4,01 < 1 32,32 1,83 11,00 337 < 0.1 36 32,00 < 1 3,00

PVP11-04 28.4.2005 6,83 20,70 1,96 12,40 117,00 3,00 370,00 31,98 240,00 25,76 8,07 8,39 < 1 < 1 < 1 14,00 4800 < 0.1 45 36,90 < 1 7,00
1.6.2005 7,13 23,40 2,53 7,33 65,00 3,80 180,00 < 3 52,45 24,07 < 2 < 2 < 1 < 1 1,42 15,00 1600 < 0.1 44 42,47 < 1 11,00
13.7.2005 7,01 17,40 1,72 87,00 40,00 3,40 348,75 26,01 175,95 86,11 4,19 3,11 < 1 2,42 6,86 71,00 3562 < 0.1 62 99,00 < 1 < 1
15.8.2007 8,68 4,50 0,36 12,00 220,00 2,10 120,00 4,50 < 10 99,00 53,00 < 2 < 1 < 1 < 4 5,70 8000 < 1 160 2,50 < 4 91,00

PVP14-04 28.4.2005 6,65 10,50 0,79 54,40 82,00 2,60 220,00 29,84 14,76 48,14 16,45 5,53 < 1 < 1 < 1 13,00 6700 < 0.1 22 34,45 1,26 11,00
1.6.2005 6,63 10,80 0,91 12,89 56,00 2,30 199,73 8,87 15,74 32,21 8,07 3,11 < 1 < 1 8,53 9,00 1500 < 0.1 123 31,44 < 1 4,00

PVP26-04 15.8.2007 6,58 11,00 0,45 < 5 3,60 2800,00 1700,00 240,00 270,00 < 1 < 1 5,40 9,80 310 210 18,00 < 4 < 40
PVP31-04 28.4.2005 6,02 10,35 < 0.01 116,00 240,00 9,10 530,00 28,15 < 10 100,00 69,97 < 2 < 1 8,05 22,78 58,00 17000 < 0.1 442 73,58 1,41 22,00

1.6.2005 5,68 24,50 1,36 29,67 648,00 3900,00 87,52 15,74 630,00 500,00 < 2 1,15 < 1 104,82 33,00 21000 < 0.1 2540 146,00 < 1 32,00
13.7.2005 5,70 19,20 1,48 37,00 36,00 65,00 3375,00 16,07 < 10 1100,00 580,00 234,00 3,64 3,55 76,22 34,00 23000 < 0.1 1730 126,00 2,34 9,00

PVP32-04 1.6.2005 6,04 4,70 0,29 15,78 86,00 3,30 270,00 27,08 10,49 47,80 15,85 15,91 < 1 < 1 1,41 17,00 1800 < 0.1 21 15,66 < 1 11,00
13.7.2005 6,48 8,24 0,47 308,00 274,00 790,00 120,00 < 10 630,00 260,00 1,76 4,69 12,74 120,00 < 0.1 142 128,00 3,35 25,00

PVP37-04 28.4.2005 5,25 14,00 < 0.01 736,00 2050,00 87,00 3600,00 310,00 440,00 460,00 360,00 < 2 2,14 < 1 35,65 126,00 98000 < 0.1 395 310,73 9,42 48,00
1.6.2005 4,54 19,00 < 0.01 354,00 50,00 5300,00 1900,00 15,74 370,00 230,00 < 2 < 1 < 1 31,84 7,00 61000 < 0.1 789 99,00 < 1 88,00
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Photos of the EIA -area 
 
Tailings pond RH1 

 
Picture 1. Rich lawn fen at the Loivonen mire.  
 
 

 
Picture 3. Pikku Vaiskonlampi pond. Pond 
environment is a Finnish forest act site (FFAS). 
 
 

 
Picture 5. Small forest patch at the Sippiöaapa. 
(FFAS).  

 
Picture 2. Flark fen between the Kalliokumpu 
mire and the Vaiskonpalo mire. 
 

 
Picture 4.  Stream running out of the Pikku 
Vaiskonlampi pond. Herb and grass spruce mires are 
found along the streamside (FFAS).  
 

 
Picture 6. Sippiöaapa rich birch fen. 
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Picture 7. Wet northern willow swamp along the 
Matara-oja stream. 
 

 
Picture 9. Tall-sedge fen in the south-eastern part of 
the area. Fen has been mowed in the past. Old barns 
can be seen in the background. 
 
Tailings pond RH2  

 
Picture 11. Rich lawn fen in the northern part of the 
area.  
 
 

 
Picture 8. Scree in the Vaiskonpalo forest. 
 
 

 
Picture 10. Herb rich pine fen in the eastern side of 
the Sippiöaapa. 
 
 
 

 
Picture 12. Carex globularis pine mire in the south-
eastern part of the area 
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Picture 13. Flark fen in the northern part of the area.  
Kevitsa is in the background. 
 
 
Tailings pond RH4 

 
Picture 15. Viivajoki stream. Herb and grass spruce 
mires are found along the streamside 
 
 

 
Picture 17. Thin-peated rich spruce mire north of the 
Saiveljärvi lake. Lots of heath spotted orchids 
(Dactylorhiza maculate) were found in the spruce 
mire. 

 
Picture 14. Sphagnum fuscum bogs and tall-sedge fen 
in the eastern side of the area. Power line can be seen 
in the background. 
 
 

 
Picture 16. Viivajoki streamside changes to open 
swamp when approaching the Saivaljärvi lake. 
 
 

 
Picture 18. Oligotrophic low-sedge bogs south of the 
Saiveljärvi lake. 
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Tailings pond RH5 

 
Picture 19. Mesotrophic spring at the rich lawn fen. 
 
 

 
Picture 21. Snowmobile route in the eastern side of 
the Satojärvi lake. 
 
 

 
Picture 23. Rich pine fen west of the Satojärvi lake. 
 
 

 
 
 

 
Picture 20. Tall-sedge fen changes to open swamp, at 
the Satojärven lake shore. Kevitsa in the background. 
 

 
Picture 22. Herb and grass spruce mire along the 
Sato-oja stream. Lots of rotten trees were found in 
the spruce mire.  
 

 
Picture 24. Rubus chamaemorus spruce mire on the 
Satojärvi lakeside.  
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Waste rock area 

 
Picture 25. Iso Vaiskonlampi lake. 
 

 
Picture 27. Equisetum sylvaticum spruce mire west 
of the Iso Vaiskonlampi lake. 
 

 
Picture 29. Scree at the waste rock dump 1.1. 
 
 
 

 
 
 
 

 
Picture 26. Scree on the Iso Vaiskonlampi lakeside. 
 

 
Picture 28. Huutamoaapa flark fen at the Koitelainen 
Natura-area 
 

 
Picture 30. A ditched forest dominated by birch at 
the waste rock dump 1.2. 
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1 INTRODUCTION 
FQM Kevitsa Mining Ltd has been granted a permit to extract 5 million tonnes of ore 
per annum at the Kevitsa site, located approximately 35 kilometres from the Sodankylä 
municipal centre. Construction works relating to launching the operations specified in 
the permit are currently in progress, and the objective is to achieve commercial 
production in 2012. Moreover, the intention is to scale up mining intensity by raising 
the annual production rate to either 7.5 or 10 million tonnes. The objective of the 
proposed scaling up of production at the Kevitsa mine is to make more efficient use of 
the site's multi-mineral deposit. The Kevitsa deposit is a large and low-grade ore body 
consisting of iron, nickel, and copper sulphides with locally high concentrations of 
platinum, palladium, and gold. The EIA procedure of the expansion project is currently 
underway. 

A Natura 2000 site known as Koitelainen (FI1301716, SCI/SPA) is located in the 
immediate vicinity of the mining site. The transport route of the mine borders a Natura 
2000 site of Pomokaira (FI1301712, SCI/SPA). The purpose of this assessment is to 
assess the proposed expansion project with regard to its impacts on the habitat types and 
species of fauna for which the Koitelainen Natura 2000 site was designated as a Natura 
site. This Natura assessment is conducted in accordance with Section 65 of the Finnish 
Nature Conservation Act. Moreover, the impacts of increased traffic on the Pomokaira 
Natura 2000 site are evaluated later in this assessment (Chapter 10) by assessing the 
need a for an actual Natura assessment. 
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Figure 1. Location of the Koitelainen and Pomokaira Natura 2000 sites. (Source: 
Oiva information service of the Finnish environmental administration 2010). 

 

2 DATA, METHODS, AND UNCERTAINTIES 
This assessment is produced as an expert assessment. The work is distributed between 
the experts as follows: 

Ella Kilpeläinen (M.Sc. – biologist) impacts on habitat types and plants 

Juha Parviainen (M.Sc. – biologist) impacts on fauna 

The following material was available for the assessment: 
Pöyry Finland Oy: EIA programme and EIA report of the Kevitsa mine expansion project. 

Map and aerial photograph material of the area. 

Standard Data Forms for the following Natura sites: Koitelainen and Pomokaira. 

Metsähallitus: Numerical inventory data from the Koitelainen Natura site. 
Database of Threatened Species by the environmental administration: data on threatened species 
(plant species) 29 December 2010. 
All previous Natura assessments of the Kevitsa mining project and opinions on these assessments. 

Relating to the Kevitsa mining project, site inventories have been conducted, and these 
inventories have also occurred in the area of the Koitelanen Natura 2000 site. As 
regards vegetation, site visits took place between 12th to 16th July 2010, of which period 
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the inventory on the Natura site took one day (10 hours). The site inventories were 
conducted by Ella Kilpeläinen and Tiina Sauvola, both being plant ecologists with a 
M.Sc. degree. On the Natura site, the area around Lake Satojärvi and the southern parts 
of the Huutamoaapa bog were visited. 

Bird inventories on the Koitelainen Natura site were conducted during summer 2010 in 
the area around Lake Satojärvi as a part of obligatory monitoring for the Kevitsa mining 
project and as a separate inventory for the EIA procedure associated with the mine 
expansion project. Lapin Vesitutkimustoimisto Oy conducted the separate inventory by 
using the line transect method on 18 June 2010. The inventories associated with 
obligatory monitoring were conducted during June–July 2010. 

On Natura assessments, the so-called precautionary principle is generally applied. 
According to the precautionary principle, the evaluation of impacts in unclear cases 
must be based on the most serious potential harm. The precautionary principle is one of 
the guiding principles of international environmental law. In some contexts, the 
precautionary principle is also referred to as precautionary approach. The precautionary 
principle is also applied in this Natura assessment when evaluating the impacts of the 
project on the protected nature values of the Natura site. 

2.1 Uncertainties 
This assessment is prepared by experts, and it is based on the information available. 

As regards the drainage impacts of the expansion project, extensive hydrogeological 
studies were carried out in the area in 2010. Based on the findings of these studies, a 
numerical groundwater model for the area is produced. This model is more reliable than 
the analytical calculations for estimating, for example, drainage impact of the pit and 
other impacts on groundwater. Due to scheduling reasons, the numerical model was not 
available for this Natura assessment, but the results of the hydrogeological studies as 
well as new information on the bedrock quality and permeability were nevertheless 
available. Some generalisations regarding the site's geology and hydrogeological 
characteristics are always inevitable when evaluating impacts on groundwater. Although 
this causes some uncertainty for the assessment, it is safe to state that at the moment the 
amount and quality of hydrogeological information is considerably higher than during 
the previous EIA procedure and Natura assessment of the Kevitsa mine. 

The evaluation of impacts on nature always includes some uncertainty since the various 
factors of nature form a complex network in which a change in one factor results in 
impacts on other parts of nature. Biological processes are complicated, and these 
processes cannot be fully predicted. Moreover, chance plays a significant role in, for 
example, survival of an individual occurrence of species. 

3 DESCRIPTION OF THE PROJECT 
A detailed description of the mining project is given in the EIA report (Pöyry Finland 
Oy 2011). For the purpose of this document, an abstract of the description is presented 
below. A map showing the positioning of the project operations on the Kevitsa area is in 
Annex 1. 
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The project was granted an environmental and water permit on 2 July 2009 (Northern 
Finland Environmental Permit Authority, No PSY-2007-Y-101). The permit covers 
surface mining (5 million tonnes per annum), crushing and grinding, and processing of 
the ore to produce nickel and copper sulphide concentrates. The concentrates will also 
contain smaller amounts of cobalt, platinum, palladium, and gold. The area includes 
designated disposal sites for overburden, waste rock, and tailings, storage space for 
chemicals and fuel, and temporary storage for the products. The works include 
connecting the site to an electricity supply, building access roads, arranging water 
supply, and making provision for wastewater treatment. Construction work has begun 
for all sectors, and it will be completed by the end of 2011. The objective is to 
commence production in 2012. 

The current report relates to the possibility of scaling up the mining intensity by raising 
the annual production rate to either 7.5 or 10 million tonnes and the total capacity over 
the life of the mine (LOM) to either 125 or 208 million tonnes. The increased capacity 
is to be achieved by expanding the open pit and potentially by underground mining. The 
volume of mineral processing and the quantities of chemicals and water used will 
increase proportionally to the increase in the volume of extracted ore. Annual waste 
rock and tailings volumes will also increase from those associated with the production 
rate specified in the existing permit. As the total volume of by-products increases, the 
space required for the disposal sites will likewise increase and – in the case of the most 
intensive alternative – extend beyond the boundaries of the current mining site. The 
areas reserved for water treatment may also need to be extended. The volume of traffic 
will increase as more transport will be needed for materials and products and a larger 
workforce required. The internal and external road networks, systems for water supply 
and wastewater discharging, power lines, and the enrichment plant will be built 
according to the existing permit, and no additional construction will arise from the 
potential scaling up of the mine in these respects. The possible extension of the 
concentration mill will be accommodated on the current mill area. 

Extraction of ore will be started from an open pit. The option of underground mining is 
investigated in the course of the EIA procedure, but at the moment it appears that it is 
not a viable option based on the current mineral resources and the geology of the 
deposit. The LOM is estimated to be approximately 15 to 30 years, depending on the 
annual mining volumes and the overall scale of exploitation. 

In the EIA report, the three main implementation alternatives are reviewed and 
compared. These alternatives differ from each other in terms of the volume of extracted 
ore and the locations of the tailings storage facility (TSF) and waste rock dump (WRD). 

 

• ALT0+: Existing permit. Mining capacity 95 Mt. The TSF and WRD are located as 
specified in the existing permit. 

• ALT1: Recoverable mineral resources: Mining capacity 125 Mt. The TSF and WRD are 
expanded and raised at their current locations inside the current mining site. Annual 
mining rate 7.5–10 Mt. 

• ALT2: Total mineral resources: Mining capacity 208 Mt. The TSF and WRD extensions 
are located partly beyond the current site boundaries. Annual mining rate 7.5–10 Mt. 
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‘Do-nothing’ scenario ALT0+ 

The ‘do-nothing’ scenario refers to abandoning the plans for scaling up production at 
the Kevitsa mine. Mining on the site will in any case go ahead on the basis of the 
existing permits, at an extraction rate of approximately 5 million tonnes per annum. The 
mine will produce two sulphide concentrates containing nickel, copper, cobalt, 
platinum, palladium, and gold. The annual production rate of copper concentrate will be 
approximately 60,000 tonnes and that of nickel concentrate approximately 80,000 
tonnes. The total volume of ore to be extracted will be 95 million tonnes and that of 
waste rock 240 million tonnes, making the total extraction volume 335 million tonnes. 
This alternative will generate 90 million tonnes of tailings. 

ALT1 

The first alternative allowing for scaling up (ALT1) would involve raising the total ore 
extraction volume to 125 million tonnes and the annual extraction rate to either 7.5 or 
10 million tonnes (ALT1.1 and ALT1.2). The ore would be crushed, ground, and 
processed within the current mining site. The concentrates (approximately 90,000–
120,000 tonnes of copper concentrate per annum and approximately 120,000–160,000 
tonnes of nickel concentrate per annum) would be transported by road to a port on the 
Bothnian Bay or to a smelting plant or a rail terminal located between Kemijärvi and 
Rovaniemi. The maximum volume of waste rock produced would be 500 million tonnes 
(at a rate of 55–78 million tonnes per annum) and that of tailings 121 million tonnes (at 
a rate of 7.3–9.7 million tonnes per annum). The waste materials would be deposited 
within the current mining site by expanding and increasing the dump height of the 
disposal areas specified in the existing environmental permit. There would be no need to 
expand the current mining site. 

A considerable portion of the process water required for the mining project can be 
pumped from the water reservoir or recycled from the tailings storage facility (TSF), as 
the water used in mineral processing will not need to be of particularly high quality. 
Any wastewater produced will be treated in sedimentation basins and flocculation tanks 
as well as at the overland flow site before it is discharged into River Kitinen. The 
chemicals would be the same as those specified in the existing permit relating to 
ALT0+, but the volumes would be higher. The volume of traffic would also be higher 
than that associated with ALT0+ due to more frequent deliveries of supplies and 
finished products and a larger labour force. Airborne and waterborne emissions would 
mostly be the same as those associated with ALT0+. Airborne emissions will mostly 
comprise dust resulting from extraction, crushing, and transport as well as the TSF in 
dry and windy weather. The machinery and transport fleet will also produce exhaust 
gases, and the heating plant will generate flue gases. Waterborne emissions will 
principally consist of nitrogen oxides, suspended solids, and heavy metals such as 
copper and nickel. However, the volumes of emissions would be somewhat higher due 
to the increased production intensity. 

ALT2 

The most intensive alternative (ALT2) would involve the same extraction, crushing, 
grinding, and mineral processing techniques as those associated with ALT1, but the 
total ore extraction volume would be raised up to 208 million tonnes. The annual 
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extraction rate would be the same as in ALT1, i.e. either 7.5 or 10 million tonnes 
(ALT2.1 and ALT2.2), and the resulting nickel and copper concentrates would be 
transported to the market using the same route as that associated with ALT1. The 
maximum volume of waste rock produced would be 640 million tonnes (at a rate of 55–
78 million tonnes per annum) and that of tailings 203 million tonnes (at a rate of 7.3–9.7 
million tonnes per annum). Due to the high total volume of waste, the disposal areas 
would have to be expanded beyond the boundaries of the current mining site. 

The arrangements for water supply, wastewater treatment, and wastewater discharging 
would be the same as those associated with ALT0+ and ALT1. Once the operational 
hydrological balance is updated, the water management systems will also be more 
specified for this alternative. The annual volumes of chemicals, fuels, and electricity 
would be the same as those associated with ALT1. The annual volume of traffic and the 
related environmental emissions would also be similar to those associated with ALT1. 
The difference compared to ALT1 would be the longer LOM due to the larger total 
extraction volume, which would increase the volumes over the total length of the 
project. The impacts would also be spread over a larger geographical area due to the 
need to expand the waste disposal sites beyond the boundaries of the current mining 
site. 

Scaling up of production in accordance with ALT2 would increase the volume of 
tailings by up to 65 million cubic metres. Part of this would be stored in the current TSF 
by increasing its height, while part of tailings would be disposed elsewhere or in a 
totally new area. In the EIA procedure, a total of five proposed disposal site alternatives 
are examined: TSF1 Sippiöaapa, TSF2 Kevitsanaapa to the south of the current disposal 
site, TSF3 to the west of the mining site, TSF4 Lake Saiveljärvi, and TSF5 Lake 
Satojärvi. These areas are located widely around the mining site specified in the existing 
permit. TSF5 is located in the Koitelainen Natura 2000 site. 

ALT2 would raise the volume of waste rock to up to 640 million tonnes. The waste rock 
area would then have to be expanded beyond the current site boundaries, keeping the 
dump height slightly lower while increasing the space taken up on the ground. Three 
alternative expansion plans for the waste rock dump were examined in the course of the 
EIA procedure: WRD1.1 to the east of the current disposal site, WRD1.2 to the north of 
the current disposal site, WRD1.3 to the west of the current disposal site, and increasing 
the height of the waste rock dump in its current location. WRD1.1 is partly located in 
the Koitelainen Natura 2000 site. 

4 LINKS TO OTHER PROJECTS AND PLANS 
Mining plays an important economic role in the 2030 Regional Development Plan 
prepared by the Regional Council of Lapland. The priorities specified in the strategy 
include “promoting the development of the mining cluster of Lapland, including 
infrastructure, know-how and education, and research and development; creating better 
legal conditions for mining projects and encouraging a more positive attitude towards 
mining. Provision will be made for future mining projects by means of integrated 
solutions relating to land use and the environment, labour force, and transport.” The 
strategy also states that “collaboration between public authorities and stakeholders will 
be encouraged from the early stages of any investment and business projects of social 
and regional significance where these have implications on Natura 2000 conservation 
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areas. This will hopefully ensure that the parties can agree on flexible solutions that will 
minimise the adverse effects of projects while still allowing projects to go ahead.” 
(Regional Council of Lapland, 2009) 

A mining company called Anglo American Exploration BV has an exploration licence 
and claims over a large area of land (approximately 500 square kilometres in total) in 
Sodankylä, near the Kevitsa site. The company is planning to open a nickel-copper-gold 
mine in Moskuvaara, to the south of Kevitsa. If the company’s licence applications are 
successful, its mineral rights would extend almost to the boundaries of the Kevitsa 
mining site. 

A development project has also been launched with regard to the European route E75 
and the European route E63 in the centre of Sodankylä, which could potentially reduce 
the effects of heavy goods traffic resulting from the Kevitsa mining site in the outskirts 
of the town. Earlier plans relating to the construction of a rail link from Sodankylä to 
the Arctic Ocean have also been recently resurrected. 

5 KOITELAINEN NATURA SITE (FI1301716) 
Koitelainen is protected both as an SCI area under the Habitats Directive and as an SPA 
area under the Birds Directive. The Natura site covers an area of 43,938 hectares, all of 
which is located in the municipality of Sodankylä. 

The SCI (Site of Community Importance) site means that the reasons for which the site 
was designated are the natural habitat types listed in Annex I or the species listed in 
Annex II of the Habitats Directive. These reasons are recorded in Sections 3.1. (habitat 
types) and 3.2.c–3.2.g (species listed in Annex II) in the Standard Data Form for the 
Natura site. 

The SPA (Special Protection Area) site means that the reasons (i.e. nature values) for 
which the site was designated as a part of the Natura network are the bird species listed 
in Annex I of the Birds Directive. These species are listed in Section 3.2.a in the 
Standard Data Form for the Natura site and the regularly occurring birds not listed on 
Annex I, specified in Section 3.2.b, are also considered as reasons for which the site was 
designated. 

In the Standard Data Form, the reasons for which the site was designated as a Natura 
site are as follows: 
Habitat type in the Habitats Directive (* = priority natural habitat 
type) 
 

% of the total Natura site area 
 

7310 Aapa mires* 60 
9010 Western Taïga* 24 
7140 Transition mires and quaking bogs 5 
3160 Natural dystrophic lakes and ponds 1 
9080 Deciduous swamp woods* 1 
4060 Alpine heaths 1 
7110 Active raised bogs* <1 
3260 Small rivers and brooks <1 
7160 Springs and springfens <1 
7230 Alkaline fens <1 
9050 Herb-rich forests <1 
91D0 Bog woodland* <1 
91E0 Alluvial forests* <1 
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Bird species listed in Annex I of the Birds 
Directive 
 

 

Merlin Falco columbarius 
Tengmalm's Owl Aegolius funereus 
Hawk Owl Surnia ulula 
Eagle Owl Bubo bubo 
Golden Plover Pluvialis apricaria 
Crane Grus grus 
Great Grey Owl Strix nebulosa 
Arctic Tern Sterna paradisaea 
Whooper Swan Cygnus cygnus 
Wood Sandpiper Tringa glareola 
Capercaillie Tetrao urogallus 
Black Woodpecker Dryocopus martius 
Three-toed Woodpecker Picoides tridactylus 
Hazel Grouse Bonasa bonasia 
Bluethroat Luscinia svecica 
Hen Harrier Circus cyaneus 
Ruff Philomachus pugnax 
Short-eared Owl Asio flammeus 
Black Grouse Tetrao tetrix 
Smew Mergus albellus 
Pygmy Owl Glaucidium passerinum 
Red-necked phalarope Phalaropus lobatus 
4 threatened species  
  
Regularly occurring migratory birds not listed in 
the Birds Directive 

 

 
Spotted Redshank 

 
Tringa erythropus 

Little Bunting Emberiza pusilla 
Common Kestrel Falco tinnunculus 
  
Species listed in Annex II of the Habitats Directive 
 

 

Wolverine Gulo gulo 
Otter Lutra lutra 
Lapland buttercup Ranunculus lapponicus 
Yellow marsh saxifrage Saxifraga hirculus 

 

The Koitelainen Natura site is an extensive watershed area between the Luiro and 
Kitinen rivers. The bogs are mainly aapa mires. Koitelaiskaira is one of Finland’s most 
representative aapa mire areas. The Koitelainen area has remained in its wilderness state 
and is a very significant nesting area and habitat for threatened species of birds and 
mammals. The range of bird species is diverse. Versatile fens are located mainly in the 
southern section of the area, and they cover about 3% of the total area. In places there 
are very wet, stringless flark fens and birch-rich aapa mires. Streams are flanked by 
willows and spruce mires. There are almost 100 kilometres of small streams in the area. 
Forests occur as patches. All forest types of Northern Finland are represented on the 
fellsides of Koitelainen. The forests are mainly mesic heath forests with natural-state 
spruce stands of over 200 years old. The amount of decaying wood is extensive. The 
site is also on the international important wetland list, i.e. being a so-called Ramsar site, 
as well as being an internationally important bird area (IBA). 

The Koitelainen area belongs to the national development programme for national parks 
and strict nature reserves (Koitelaiskaira strict nature reserve KLO120005). The area 
also includes three sites called the extension of the Koitelainen site. These sites belong 
to the national programme for the protection of old-growth forests (AMO120292). 
Protection of the site will be implemented under the Finnish Nature Conservation Act 
and the Finnish Land Use and Building Act. 
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6 IMPACT MECHANISMS AND IMPACT AREA 
In this section, the mechanisms by which the project may affect the habitat types or 
species in the Natura site are examined separately for each reason for designation. 
Depending on the nature value for which the site was designated as a Natura site, the 
impact mechanism may be direct or indirect. All impact mechanisms are not always 
easy to predict – unexpected impacts may occur, for example, over a very long period of 
time. 

6.1 Impact mechanisms concerning the habitat types and plant species listed in Annex II 
of the Habitats Directive 

The project may affect the habitat types and/or plant species listed in Annex II of the 
Habitats Directive primarily by changing the environmental conditions in such a way 
that the prerequisites for a habitat type or species population to survive at the current 
level are endangered in the long term. These changes may include – depending on the 
habitat type or plant species – changes in the amount or quality of groundwater and 
surface water (e.g., acidity), prevailing (micro)climate, sunlight/shade conditions, or 
nutrient content, or they may be activities that directly erode or destroy, for example, 
habitats. 

In this assessment, the most important impact mechanisms of the project are estimated 
to be the impacts that directly destroy habitat types (ALT2: TSF5 and WRD1.1), 
drainage impacts of the mine, and the impacts on the air quality (nitrogen and sulphur 
emissions and dust). It is expected that the project will not change the amount of traffic 
entering the Natura site. 

6.2 Impact mechanisms concerning the species of fauna listed in Annex II of the Habitats 
Directive 

ALT1 of the project will not directly change the habitats of the protected birds or other 
fauna in the actual Natura site. On ALT2, WRD1.1 and TSF5 are located in the Natura 
site. For other parts, the most important impact mechanisms of the project are estimated 
to be indirect impacts caused by activities related to mine construction and operation. Of 
the above, the most important impacts on fauna are potential impacts caused by noise, 
vibration, and dust emissions. 

6.3 Impact mechanisms concerning the bird species listed in Annex I of the Birds 
Directive 

As regards the protected bird species listed in Annex I of the Birds Directive and 
occurring in the Natura site, the impact mechanisms of the project are similar to those 
specified above for the species listed in Annex II of the Habitats Directive. 

6.4 Impact area 
Impacts of the project are mainly concentrated on the immediate vicinity of the mining 
site but on the proposed scaling up of the mine, some TSF and waster rock area 
alternatives are located on the Koitelainen Natura site as well. Table 1 below shows the 
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shortest distances between the Koitelainen Natura site and different alternatives and 
operations of the project. Operations of different alternatives are shown on the map in 
Annex 1. 

The area of TSF5 is 7.5 square kilometres, and approximately 3.3 square kilometres of 
this area is in the Natura site around Lake Satojärvi. The area reservation for WRD1.1 is 
1.9 square kilometres, and 0.15 square kilometres of this area is in the Natura site in the 
southern section of the Huutamoaapa bog. In addition to these impacts that directly 
destroy habitat types, the impact area includes the areas subjected to the impacts of dust, 
airborne emissions, noise, and drainage. These impact areas are shown on the map in 
Annex 2. The impacts are concentrated on the southwestern area of the Koitelainen 
Natura site. 

 

Table 1. Shortest distances between the operations related to the Kevitsa 
mining project and Koitelainen Natura 2000 site. 

ALTERNATIVE / OPERATION
SHORTEST DISTANCE TO THE 

NATURA SITE (km, approx.)
ALT0, ALT1, and ALT2: operations within the current mining site
Open-pit mine 0,7
Concentration mill 2,2
TSF 1,7
WRD 0,5
ALT2: operations beyond the current mining site
TSF1 2
TSF2 2
TSF4 1,3
TSF5 0
WRD1.1 0
WRD1.2 0,2
WRD1.3 2  

7 IMPACTS  
Since the impacts on priority natural habitat types and species are similar in both 
ALT0+ and ALT1, these alternatives are discussed together in Section 7.1. ALT2 
differs from other alternatives primarily by its area reservations and expansion 
alternatives, of which TSF5 and WRD1.1 would be located on the Koitelainen Natura 
site. The impacts of ALT2 are discussed in Section 7.2. 

7.1 Impacts of ALT0+ and ALT1 

7.1.1 Impacts on natural habitat types of the Habitats Directive 

7.1.1.1 Drainage impacts 
The drainage impacts of the mine were estimated on the basis of the information and 
theoretical calculations available. A more detailed numerical groundwater model is in 
the works, and can be utilised for the environmental permit application in future. Based 
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on the available information and analytical calculations, it is estimated that the drop in 
the water table will extend to a distance of 1,700–1,900 metres from the centre of the 
pit. On the Koitelainen Natura site, this impact area will extend to the northern section 
of Lake Satojärvi and slightly to the Huutamoaapa bog area. In practice, any measurable 
and detectable drop will extend to a distance of a few hundred metres from the mine. 

Soil permeability is also a significant factor in the drainage of the habitat types. Surveys 
conducted in the project site indicate that the subsoil of the site is highly decomposed 
peat and fine-grained mineral material, both of which have a very low water 
permeability. Drainage of the habitat type would require that the underlying soil is a 
material that can conduct water, such as gravel or sand. In the Kevitsa area, the soil is 
primarily silty sand till. 

Based on the calculations, it is estimated that the drainage impact of the mine may cause 
the water level of Lake Satojärvi to drop a few centimetres. Since Lake Satojärvi will be 
kept at the current level with a submerged dam in accordance with the environmental 
permit of the mine, the lake and its shore will not experience significant impacts due to 
drainage. 

Based on the precautionary principle, some drainage impacts may occur in the bog area 
to the north of Lake Satojärvi. These impacts may appear as changes in vegetation, in 
which case the species adapted to more wet conditions would be replaced by hummock 
surface species, such as dwarf shrubs and forest mosses. If the drainage continues, the 
growth of the trees may increase. These impacts are expected to be minor. 

The drainage impacts are balanced by surface runoff. The Natura site is located on a 
different catchment area than the pit. On the catchment area of Lake Satojärvi, the 
waters flow towards Lake Satojärvi, and on the Huutamoaapa bog the waters flow to the 
north. Any decrease in the amount of water would be mainly compensated by surface 
water since the peat layer and fine-grained till will prevent water infiltration into the soil 
and the bog will retain a lot of water by nature due to the high water retention capacity 
of peat. 

The potential drainage impacts on the Natura site are expected to remain minimal and 
be limited only to a small area. The drainage impacts are not expected to have 
substantial adverse effects on the habitat types. 

7.1.1.2 Dust emissions 
Dusting in mining activities is caused by excavation, loading, hauling, and dumping of 
ore, waste rock, and soil, as well as from the TSFs caused by wind. Dust emissions will 
also come from the mineral processing plant, primarily from the crushing plant. Process 
dust emissions can be controlled with appropriate dust removal technology, and this is 
taken into account when assessing the generation and dispersion of dust. 

Occasional dust emissions can occur especially in springtime when the snow is melting 
and the influence of vegetation in reducing the dispersion of dust is at its lowest. The 
dispersion of dust generated by the mining site activities is occasional, and it is 
primarily dependent on weather conditions. High winds and dry air increase dispersion, 
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while rainfall decreases it. Since the dominant wind direction in the Kevitsa area is from 
the southeast-south, dust dispersion into the Natura site is likely. 

Empirical data from monitoring of mines and nearby areas indicate that the greatest 
proportion of mineral dust particles are large – > 30 μm – and hence they will fall in the 
immediate vicinity of the source. Occasionally, dust particles greater than 30 μm can 
travel several hundred meters from the source if the conditions are favourable 
(humidity, wind). Particles smaller than 10 μm (respirable particles, PM10) can travel a 
few kilometres from the source if the conditions are favourable. The threshold level 
specified for respirable particles (PM10) is 40 μg/m3/annual average, and the guideline 
value for the 2nd highest 24-hour value is 70 μg/m3. 

Based on the results of dust dispersion models, respirable particles (PM10) can travel 
several kilometres from the mining and disposal sites, but in these cases the 
concentrations are low and clearly under the guideline and threshold values specified for 
air quality. On the Natura site, the highest 24-hour values will be approximately 30–
40 μg/m3 for the ‘do-nothing’ scenario and ALT1. According to the air quality threshold 
values (Finnish Government Decree on air quality, Vna711/2001), the 24-hour threshold 
value of 50 μg/m3 is not to be exceeded more than 35 times a calendar year. Since the 
24-hour values are relatively low, the annual average value (40 μg/m3) will not be 
exceeded in the vicinity of the mining site. 

The topography (hills) and vegetation of the area as well as weather conditions are the 
most important factors in the dispersion of dust. The results from air quality modelling 
indicate that the dispersion of dust into the Natura site is not significant. The dust 
impacts are not expected to have substantial adverse effects on the habitat types. 

7.1.1.3 Airborne emissions 
Actual activities at the Kevitsa mine or concentration mill will not produce flue gas 
emissions. A heating plant will be constructed on the site. The plant is planned to use 
solid fuel (peat, woodchips), and heavy fuel oil is to be used as an emergency / peak 
load fuel. The heating plant will produce fuel gas emissions, such as nitrogen oxides, 
sulphur dioxide, and carbon monoxide. Exhaust gases will be produced by the 
machinery and vehicles used for excavation, haulage, and other transportation purposes. 

The dispersion of flue gas emissions (particle emissions, sulphur dioxide, and nitrogen 
dioxide) has been modelled to determine the height of the heating plant flue gas stack 
(Pöyry Finland Oy 2011b). The assessment was carried out as a maximum emission 
level assessment. In order to protect vegetation and ecosystems, air quality threshold 
values have been specified. The threshold values for sulphur dioxide and nitrogen 
dioxide are 20 μg/m3/annual average and 30 μg/m3/annual average, respectively. On the 
Kevitsa mining site, the concentrations of sulphur and nitrogen dioxide resulting from 
the heating plant emissions are well below the threshold values specified for protecting 
ecosystems, and hence they will not cause significant acidification of soil or waterways. 
The highest sulphur dioxide concentrations were in the immediate vicinity of the 
heating plant. As a whole, the nitrogen dioxide and particle emissions from the heating 
plant are estimated to be minor. 
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Emissions from road traffic fall primarily outside the mining area. When compared to 
the heating plant, sulphur dioxide emissions from machinery are insignificant. As 
regards nitrogen dioxide, the total emissions from machinery are clearly higher than 
those of the heating plant. Considering that the nitrogen dioxide emission from the 
heating plant amounts to < 3% of the acceptable daily guideline (70 μg/m3), machinery 
emissions are not expected to have substantial adverse effects on the Natura site. 

Based on the above, the airborne emissions are not expected to have substantial 
adverse effects on the natural habitat types in the Natura site, and the 
concentrations are not expected to exceed the threshold values specified for nature sites. 

7.1.1.4 Construction impacts 
Since construction associated with ALT0+ and ALT1 is concentrated inside the mining 
site, these projects will not cause direct or indirect impacts on the natural habitat types 
in the Natura site. 

7.1.1.5 Impacts on each habitat type 
Occurrences of natural habitat types of the Habitats Directive in the Koitelainen Natura 
site are shown on the maps in Annexes 3 and 4, and the representativity category of 
each habitat type is shown on the maps in Annexes 5 and 6. Table 2 shows the areas of 
the habitat types delineated in the Natura site and the share of each habitat type of the 
total Natura site area. The information is based on the habitat type inventory conducted 
by Metsähallitus (Metsähallitus, 2010) and – for the areas to the south of Lake Satojärvi 
not invented by Metsähallitus – the inventories conducted by Pöyry Finland Oy during 
summer 2010. Moreover, the habitat type designation for the aapa mire compartments 
on the eastern shore of Lake Satojärvi were changed to transition mires and quaking 
bogs. 

Table 2. The areas of the protected natural habitat types of the Habitats Directive in the 
Koitelainen Natura site and the share of each habitat type of the total Natura site area. 
Priority natural habitat types are indicated in bold. Compartment data: Metsähallitus 2010. 

Habitat type in the Habitats Directive

Area (ha) 
(compart-

ments)

% of the Natura 
site area 

(compartments)

% in the 
Standard 

Data Form
3160 Natural dystrophic lakes and ponds 325,9 0,67 1
3260 Small rivers and brooks 41,2 0,08 <1
4060 Alpine heaths 0 0 1
7110 Active raised bogs 24,6 0,05 <1
7140 Transition mires and quaking bogs 77,2 0,16 5
7160 Springs and springfens 10,9 0,02 <1
7230 Alkaline fens 7 127 15 <1
7310 Aapa mires 31 275 64 60
9010 Western Taïga 15 901 33 24
9050 Fennoscandian herb-rich forests 6,1 0,01 <1
9080 Deciduous swamp woods 70,5 0,14 1
91D0 Bog woodland 10 989 22 <1
91E0 Alluvial forests 14 0,03 <1  

Inland water habitat types 



  9M209124 
 
  17 
 
 

 
Copyright © Pöyry Finland Oy 

Natural dystrophic lakes and ponds (3160) include natural lakes and ponds with brown 
tinted water due to peat and humic acids. Most of these bodies of water are found in 
bogs or in heaths with natural evolution toward bogs. Due to the nutrient-poor water, 
aquatic growth is sparse (Airaksinen and Karttunen 2001). Adverse effects on the 
habitat type are impacts on water level and quality. 

The nearest site belonging to this habitat type is Lake Satojärvi, approximately 0.9 
kilometres from the pit. The representativity of the habitat type is good. The area of 
Lake Satojärvi is approximately 103 hectares, which amounts one third of the total area 
classified as this habitat type in the Natura site. This habitat type also occurs 
approximately 4 kilometres from the pit in the Natura site. 

The most adverse effects on the natural dystrophic lakes and ponds habitat type will be 
caused by the potential drainage impact of the pit that may cause the water level of Lake 
Satojärvi to drop. At its current state, Lake Satojärvi is a eutrophic lake. Decrease in the 
water level of the lake may cause paludification and accelerate terrestrialisation. If the 
mitigating measures are not implemented, the project is expected to have minor 
adverse effects on the habitat type. 

The water level of Lake Satojärvi will be controlled in accordance with the terms and 
conditions of the permit by constructing, if necessary, a submerged dam where the lake 
narrows into a river. This will ensure that the area of the lake remains roughly at the 
current level. The dam will increase the time water spends in the lake, and this may 
accelerate the ongoing paludification of the lake. Provided that the mitigating measures 
are implemented, the project is expected to have minor adverse effects on the 
habitat type. 

Small rivers and brooks (Water courses of plain to montane levels with the Ranunculion 
fluitantis and Callitricho-Batrachium vegetation, 3260) contain bodies of water with 
submerged or floating vegetation or aquatic mosses. This habitat type includes natural, 
small flowing rivers and small bodies of water, such as brooks and spring-fed brooks. 
This habitat type of small rivers and brooks can also contain, for example, short lengths 
of rivers and relatively small rapids with unbroken moss vegetation (Airaksinen and 
Karttunen 2001). Adverse effects on the habitat type are, for example, impacts on water 
quality and naturalness of the channel. 

The nearest compartment of this habitat type is the brook flowing into Lake Satojärvi on 
the north side of the lake, approximately 0.7 kilometres from the pit. The 
representativity of this compartment of 0.25 hectares is good. Potential adverse effects 
on the habitat type may be caused by the drainage impacts of the mine that may 
decrease the amount of water flowing in the brook. This can, in turn, result in changes 
in the plant species composition. 

The brook located approximately 2.3 kilometres from the pit and flowing from Lake 
Satojärvi may be affected by the Lake Satojärvi water level control. The flow rate of the 
brook may decrease, which may result in changes in the plant species composition. The 
impacts are expected to be minimal and be limited only to a small area, approximately 
0.9% of the total area classified as small rivers and brooks in the Natura site. 
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Based on the above, the project as a whole is not expected to have substantial 
adverse effects on the habitat type. 

Fell area 

Alpine heaths (Alpine and Boreal heaths 4060) are treeless heaths dominated by dwarf 
shrubs, mosses, and lichens. The species of the field and ground layers in mountain 
birch forests are in many cases almost identical to vegetation on alpine heaths. The 
separating factor is the tree stand: on alpine heaths, only single trees are found and the 
crown cover is usually below 1%. (Airaksinen and Karttunen 2001). 

There are no classified occurrences of alpine heaths in the Natura site. Consequently, 
the project is not expected to have substantial adverse effects on the habitat type. 

Bog habitat types 

Active raised bogs (7110, priority natural habitat type) are ombrotrophic, nutrient-poor 
bogs. They are mainly sustained by rainwater, and their water level is generally higher 
than the surrounding water table. An active raised bog is usually a mire complex 
consisting of several different mire types. For the most part, vegetation comprises a 
mosaic of alternating pine mire hummocks of Bryales-mosses and open wet fen patches 
or ponds. (Airaksinen and Karttunen 2001). Adverse effects on the habitat type are 
associated with hydrological changes. 

The nearest active raised bog habitat type is located 15.5 kilometres from the pit. Due to 
the long distance, the project is not expected to have substantial adverse effects on 
the habitat type. 

Transition mires and quaking bogs (7140) can be divided into three main categories: 
minerotrophic fens that are not part of a larger mire complex; open and scrub swamps, 
and quaking bogs. Minerotrophic fens are occupied by sedge or low-sedge vegetation 
on lawn and flark surfaces. Open and scrub swamps are usually very wet and often 
located by bodies of water. Quaking bogs are wet, floating and shaky bogs on which 
paludification takes place along the surface on shores. These bogs are usually small and 
found on shores of stagnant bodies of water (Airaksinen and Karttunen 2001). Adverse 
effects on the habitat type are impacts on the mire/bog hydrology, such as impacts on 
water quality and level. 

The nearest compartments of this habitat type are located by Lake Satojärvi, 
approximately 1 kilometre from the pit. The representativity of the habitat type is good. 
Potential impacts of the project on the habitat type are caused by the potential drainage 
impact of the mine. A decrease of a few centimetres in the water level of Lake Satojärvi 
may result in changes in the shore plant species composition and abundance ratio. The 
changes are likely to be minor but not substantial. The adverse effects can be mitigated 
by keeping the water level of Lake Satojärvi at the current level. Approximately 61% of 
the total area classified as transition mires and quaking bogs in the Natura site occurs 
within the impact area of the project. This habitat type also occurs approximately 3.5 
kilometres from the pit. 

Provided that the mitigating measures are implemented, the project is not expected to 
have substantial adverse effects on the habitat type. 
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Springs and springfens (Fennoscandian mineral-rich springs and springfens, 7160) 
include open spring complexes, quagmires, seepage areas, and springfens. Vegetation is 
distinctively influenced by constant flow of groundwater. Vegetation of spring-fed 
brooks is also included in this habitat type (Airaksinen and Karttunen 2001). Adverse 
effects on the habitat type are associated with changes in hydrology, structure, and 
microclimate – changes in land use taking place at locations farther away from the 
habitat may also affect the habitat. 

On the compartment data by Metsähallitus, no occurrences of the springs and springfens 
habitat type are delineated in the Lake Satojärvi area. Three small springs were 
identified in the Lake Satojärvi area during the site surveys conducted with regard to the 
EIA procedure. The nearest spring is located approximately 1.2 kilometres from the pit. 
The areas of the springs range between 1 to 3 square metres, and the effects of the 
springs are evident in the immediate vicinity of the springs. The representativity of the 
springs was assessed good. The total area of the springs is approximately 0.0035 
hectares, which amounts approximately 0.03% of the total area classified as springs and 
springfens in the Natura site. This habitat type also occurs approximately 4.7 kilometres 
from the pit. 

The drainage impacts of the mine may cause changes in the plant species composition 
of the northernmost spring in the Lake Satojärvi area. Since the other springs are located 
farther away, they are not expected to be affected. Based on the above, the project is 
not expected to have substantial adverse effects on the habitat type. 

Alkaline fens (7230) are minerotrophic, base- and lime-rich, flat or sloping mires with 
the water table at, or slightly above or below, the groundwater level. Alkaline fens are 
exceptionally endowed with spectacular, specialised, and strictly restricted species. 
Alkaline fens are open mires or wooded mire complexes with pine or spruce mires 
(Airaksinen and Karttunen 2001). Adverse effects on the habitat type are associated 
with changes in hydrology, structure, and microclimate – changes in land use taking 
place at locations farther away from the habitat may also affect the habitat. 

The nearest compartments of this habitat type are located on the bog area to the north of 
Lake Satojärvi, approximately 0.8 kilometres form the pit. The representativity of these 
alkaline fens was assessed excellent and good. Alkaline fens also occur, for example, on 
the Huutamoaapa bog, approximately 2.7 kilometres from the pit. 

The potential drainage impacts of the mine may cause minor changes in the alkaline fen 
compartments to the north of Lake Satojärvi. It is expected that the impacts are not 
significant. Approximately 0.3% of the total area classified as alkaline fens in the 
Natura site may be affected. 

Based on the above, the project is not expected to have substantial adverse effects 
on the habitat type. 

Aapa mires (7310, priority natural habitat type) are mire complexes in the middle and 
northern boreal zones, characterised by minerotrophic fen vegetation in the central parts 
of the complexes. In the northern boreal zone, vegetation mainly comprises a mosaic of 
oligo-mesotrophic flark fens and strings. Aapa mires are usually vast mires whose main 
water source is snowmelt. The catchment area of the mire basin is usually considerably 



  9M209124 
 
  20 
 
 

 
Copyright © Pöyry Finland Oy 

larger than the actual mire basin. Any pine and spruce mires in the margins of aapa 
mires are included in the mire complex if they are clearly an integrated part of the mire 
complex (Airaksinen and Karttunen 2001). Adverse effects on the habitat type are 
associated with changes in hydrology, such as drainage of the mire. As regards aapa 
mires, changes in the amount of water in the catchment area of the mire basin may have 
extensive effects, resulting in drainage, more barren habitat, and changes in vegetation. 
Species favouring flark surfaces can be replaced by lawn species, and species on lawn 
surfaces can be replaced by hummock surface species. Drainage will also accelerate the 
growth of trees, turning naturally open mires into tree-covered mires. 

The nearest compartments of this habitat type are located around Lake Satojärvi, 
approximately 0.7 kilometres from the pit. On this area, the representativity of the 
habitat type is good.  The potential drainage impacts of the project may cause minor 
changes in the mires to the north of Lake Satojärvi. This impact area has approximately 
50 hectares of areas belonging to this habitat type. This amounts approximately 0.1% of 
the total area classified as aapa mires in the Natura site. 

Based on the above, the project is not expected to have substantial adverse effects 
on the habitat type. 

 

Forest habitat types 

Western Taïga (9010, priority natural habitat type) includes natural old forests, burned 
natural forest areas, and young forest stages naturally developing after fire. The main 
characteristic of natural or natural-like old forests is the naturalness of current tree 
stand. This appears as random geographical distribution of trees, layered structure with 
variable or continuous height, high amounts of dead standing wood and decaying wood, 
and great variation in the length composition of living trees (Airaksinen and Karttunen 
2001). Adverse effects on the habitat type are associated with changes in the habitat 
structure and impacts on species. Natural forests are sensitive to air pollution. Airborne 
emissions may reduce or harm epiphytic species of trees. In addition, the most sensitive 
lichen species may disappear. Air pollution may also damage needles of corniferous 
trees and cause needle loss. 

The nearest compartments of this habitat type are located around Lake Satojärvi, 
approximately 1.4 kilometres from the pit. The representativity of these compartments 
is excellent. Large occurrences of this habitat type also occur on the Satovaara hill near 
the project site. Potential impacts of the project on the Western Taïga habitat type could 
be caused by airborne emissions from the activities at the mine.  The airborne emissions 
impact area has approximately 18 hectares of areas belonging to this habitat type. This 
amounts approximately 0.03% of the total area classified as Western Taïga in the Natura 
site. 

Based on the above, the project is not expected to have substantial adverse effects 
on the habitat type. 

Herb-rich forests (Fennoscandian herb-rich forests with Picea abies, 9050) occur in 
areas of brown forest earth with mull, often in low-lying areas, ravines, and slopes with 
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fine sediment and good water regime. Herb-rich forests are characterised by distinct 
layers of vegetation. Several vegetation types for this habitat type have been described, 
the main groups being dry, mesic, and moist grass-herb forests. This habitat type also 
includes thin-peated rich spruce mires (Airaksinen and Karttunen 2001). Adverse 
effects on the habitat type are associated with changes in the habitat structure and 
hydrology, as well as with impacts on species. 

The nearest classified occurrences of herb-rich forests are located over 20 kilometres 
from the project site. Due to the long distance, the project is not expected to have 
substantial adverse effects on the habitat type. 

Deciduous swamp woods (Fennoscandian deciduous swamp woods, 9080, priority 
natural habitat type) are under permanent influence of surface water and usually flooded 
annually. They are moist or wet, wooded wetlands with some peat formation. A mosaic 
of patches with different water levels is typical for this habitat type and also a 
characteristic feature of complex types (Airaksinen and Karttunen 2001). Adverse 
effects on the habitat type are associated with changes in hydrology and habitat 
structure – changes taking place at locations farther away from the habitat may also 
affect the habitat. 

The nearest compartments of this habitat type are located to the north of Lake Satojärvi, 
approximately 0.8 kilometres from the pit. The representativity of the habitat type is 
excellent. The potential drainage impacts of the project may cause minor changes in the 
habitat type. This impact area has approximately 1 hectare of compartments of this 
habitat type. This amounts approximately 1.4% of the total area classified as deciduous 
swamp woods in the Natura site. 

Based on the above, the project is not expected to have substantial adverse effects 
on the habitat type. 

Bog woodland (91D0, priority natural habitat type) includes coniferous and broad-
leaved forests on a humid to wet peaty substrate. This habitat type contains several 
wooded pine and spruce mire types, as well as complex types they form with fen 
vegetation. The species of bog woodland varies considerably by mire type. Bog 
woodlands do not include more nutrient-rich types, such as alkaline fens or wooded 
swamp-/springfen-like mires (Airaksinen and Karttunen 2001). Adverse effects on the 
habitat type are associated with changes in the bog hydrology and naturalness of tree 
stand. 

The nearest compartments of this habitat type are located around Lake Satojärvi, 
approximately 0.7 kilometres from the pit. The potential drainage impacts of the project 
may cause minor changes in the mires to the north of Lake Satojärvi. This impact area 
has approximately 32 hectares of areas belonging to this habitat type. This amounts 
approximately 0.06% of the total area classified as bog woodland in the Natura site. On 
this area, the representativity of the habitat type was assessed excellent or good. 

Based on the above, the project is not expected to have substantial adverse effects 
on the habitat type. 
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Alluvial forests (Alluvial forests with Alnus glutinosa and Fraxinus excelsior, 91E0, 
priority natural habitat type) can, in the boreal zone, be considered to include all natural 
or near-natural forests periodically inundated by the annual rise of water. The impact of 
flood or groundwater is short-term and does not induce paludification. Typical alluvial 
forests include flooded forests of speckled and common alders and willows flanking the 
rivers in clay soils. Typical vegetation feature is intensive spring aspect (Airaksinen and 
Karttunen 2001). 

The nearest classified occurrences of alluvial forests are located by River Ala-Liesijoki, 
6.4 kilometres from the project site. Adverse effects on the habitat type are associated 
with drainage and impacts on bodies of water, such as control of water level. The 
project will not affect River Ala-Liesjoki. Consequently, the project is not expected to 
have substantial adverse effects on the habitat type. 

Table 3. Impacts of the project (ALT0+ and ALT1) on the protected natural habitat types of the 
Habitats Directive (Sources: Airaksinen and Karttunen, 2001; Finnish environmental administration 
2010: Finnish report to the EC on implementation of the Habitats Directive 2001–2006) 

Natura habitat type % of the total Natura 
site area Description, location in the impact area, impacts 

 
3160 
Natural dystrophic 
lakes and ponds 
 

 
1% of the Natura site 
area 
 
 

 
Humus-rich and dystrophic natural lakes and ponds with brown tinted water 
due to humic matter. 
 
Nearest occurrence approximately 0.9 km from the pit; Lake Satojärvi (103 
ha); good representativity.  
 
Provided that the mitigating measures are implemented, the project is 
not expected to have substantial adverse effects on the habitat type. 

 
3260 
Small rivers and 
brooks 
 
“Water courses of plain 
to montane levels with 
the Ranunculus fluitans 
and Callitricho-
Batrachium vegetation” 

 
< 1% of the Natura 
site area 
 
 
 

 
Natural, small flowing rivers and small bodies of water with submerged or 
floating vegetation. 
 
Nearest occurrence approximately 0.7 km from the pit; brook flowing into Lake 
Satojärvi; good representativity.  
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
4060 
Alpine heaths 
 
“Alpine and Boreal 
heaths” 

 
1% of the Natura site 
area 
 

 
Treeless heaths dominated by dwarf shrubs, mosses, and lichens.  
 
No classified occurrences in the Natura site.  
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
7110 
Active raised bogs 
 

 
priority natural 
habitat type 
 
< 1% of the Natura 
site area 
 

 
Ombrotrophic, nutrient-poor bogs which are mainly sustained by rainwater. For 
the most part, vegetation comprises of a mosaic of alternating pine mire 
hummocks of rusty peat mosses and open wet fen patches. 
 
Nearest classified occurrence is approximately 15.5 km from the project site. 
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
7140 
Transition mires and 
quaking bogs 

 
5% of the Natura site 
area 
 

 
Minerotrophic fens that are not part of a larger mire complex, open and scrub 
swamps, and quaking bogs on which paludification takes place along the 
surface. 
 
Nearest occurrence approximately 1 km from the pit; by Lake Satojärvi; good 
representativity.  
 
Provided that the mitigating measures are implemented, the project is 
not expected to have substantial adverse effects on the habitat type. 
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7160 
Springs and 
springfens 
 
“Fennoscandian 
mineral-rich springs and 
springfens” 
 
 

 
< 1% of the Natura 
site area 
 
 
 

 
Open spring complexes, quagmires, seepage areas, and springfens, all of 
which are distinctively influenced by constant flow of groundwater. 
 
Nearest occurrence approximately 1.2 km from the pit; to the north of Lake 
Satojärvi; good representativity. 
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
7230 
Alkaline fens 
 

 
< 1% of the Natura 
site area 

 
Alkaline fens are open mires or wooded mire complexes with pine or spruce 
mires. Distinctive features of vegetation include, in particular, Bryopsida 
mosses. 
 
Nearest occurrence approximately 0.8 km from the pit; to the north of Lake 
Satojärvi; excellent and good representativity. 
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
7310 
Aapa mires 
 
 
 

 
priority natural 
habitat type 
 
60% of the Natura site 
area 
 
 

 
Mire complexes in the middle and northern boreal zones, characterised by 
minerotrophic fen vegetation in the central parts of the complexes. Most of its 
water comes from melting snow, and the water dwells on the mire in 
springtime. 
 
Nearest occurrence approximately 0.7 km from the pit; around Lake Satojärvi; 
good representativity. 
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
9010 
Western Taïga 

  
priority natural 
habitat type 
 
24% of the Natura site 
area 

 
Natural old forests, burned natural forest areas, and young, broad-leaved 
forest stages naturally developing after fire. 
 
Nearest occurrence approximately 1.4 km from the pit; around Lake Satojärvi; 
excellent representativity. 
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
9050 
Fennoscandian herb-
rich forests 

 
< 1% of the Natura 
site area 
 

 
Dry, mesic, and moist grass-herb forests as well as thin-peated rich spruce 
mires occurring in areas of brown forest earth with mull. 
 
Nearest classified occurrences over 20 kilometres from the project site. 
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
9080 
Deciduous swamp 
woods 
 
“Fennoscandian 
deciduous swamp 
woods” 
 

 
priority natural 
habitat type 
 
1% of the Natura site 
area 

 
Moist or wet wooded wetlands. Are under permanent influence of surface 
water and are usually flooded annually.  
 
Nearest occurrence approximately 0.8 km from the pit; to the north of Lake 
Satojärvi; excellent representativity. 
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

 
91D0 
Bog woodland 

 
priority natural 
habitat type 
 
< 1% of the Natura 
site area 

 
Coniferous and broad-leaved forests on a humid peaty substrate. Several 
wooded pine and spruce mire types, as well as complex types they form with 
fen vegetation. 
 
Nearest occurrence approximately 0.7 km from the pit; around Lake Satojärvi; 
good and excellent representativity.  
 
The project is not expected to have substantial adverse effects on the 
habitat type. 
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91E0 
Alluvial forests 
 
“Alluvial forests with 
Alnus glutinosa and 
Fraxinus excelsior” 

 
priority natural 
habitat type 
 
< 1% of the Natura 
site area 

 
Forests of speckled and common alders and willows periodically inundated by 
the annual rise of water. The impact of flood and groundwater on the area is 
short-term and does not induce paludification.  
 
Nearest occurrence approximately 6.4 km from the pit. 
 
The project is not expected to have substantial adverse effects on the 
habitat type. 

7.1.2 Impacts on the plant species listed in Annex II of the Habitats Directive 
Occurrences of plant species listed in Annex II of the Habitats Directive in the 
Koitelainen Natura site are shown on the map in Annex 7. The occurrences are based on 
data retrieved on 29 December 2010 from the Database of Threatened Species by the 
Finnish environmental administration. 

Yellow marsh saxifrage Saxifraga hirculus 

Yellow marsh saxifrage is a perennial forb that occurs in fens, especially in birch fens 
and fen meadows, as well as in spring complexes. It also thrives around and in springs, 
and in boggy depressions with rusty water. Yellow marsh saxifrage is a calcicole plant 
(Hämet-Ahti et.al. 1998). 

Yellow marsh saxifrage is a circumpolar species, distributed across the boreal forest 
area on the northern hemisphere. In the Nordic countries, the strongest populations are 
found in Iceland, Finland, and Sweden. Of the European population, approximately 
15% of the species and 18% of the nominate race is in Finland. The distribution of 
yellow marsh saxifrage in Finland is heavily biased to the Northern Finland: there is 
only one locality left on the south side of the former Oulu province. The main 
concentrations of this species favouring calcareous soil are the in the herb-rich forests 
and fens in Northern Finland, southwestern Lapland, northern Kuusamo, and Kittilä. In 
the more barren areas and in Northern Lapland the localities are sparser. As regards the 
more southern habitats, yellow marsh saxifrage is completely disappeared (Ilmonen 
et.al. 2001; Kulmala 2005). 

Currently, there are over 700 known yellow marsh saxifrage localities in Finland. 
Approximately 64% of these localities are situated in different Natura sites. The most 
important protected areas for the species are in Central Lapland. Yellow marsh saxifrage 
habitats have been destroyed due to clearance or drainage of fens and other habitats for 
farming or forestry. Some of the current localities for the species are undergoing 
changes. The conservation status of yellow marsh saxifrage is assessed to be 
unfavourable (Ulvinen 1997; Ilmonen et.al. 2001; Kulmala 2005). 

Yellow marsh saxifrage is listed in both Annex II and Annex IV of the Habitats 
Directive. The species is assessed as nationally vulnerable species (VU; Rassi et.al. 
2010). All nationally threatened species are protected under Section 46 of the Nature 
Conservation Act. Yellow marsh saxifrage is also protected (Nature Conservation Act, 
Section 42), and Finland has been allocated special international responsibility for the 
conservation of yellow marsh saxifrage. 

There are several localities for yellow marsh saxifrage in the Koitelainen Natura site 
(Annex 7). The nearest known locality for yellow marsh saxifrage is approximately 4.8 
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kilometres from the pit. It is estimated that the airborne emissions and drainage impacts 
will not extend to the localities for yellow marsh saxifrage. Consequently, the project is 
not expected to have adverse effects on the known localities for yellow marsh 
saxifrage in the Koitelainen Natura site. 

Lapland buttercup Ranunculus lapponicus 

Lapland buttercup is a low, perennial member of the Ranunculaceae. Its habitats include 
herb and grass spruce mires, wet herb-rich forests, areas near coppice woods, and 
intermittent streams. As regards distribution, Lapland buttercup is a circumpolar, 
boreal-subarctic-arctic species. In the EU area, Lapland buttercup is found only in 
Sweden and Finland. It is estimated that the population in Finland amounts 
approximately 25% of the European population. The distribution of the localities for 
Lapland buttercup in Northern Finland is rather scattered, but the species is relatively 
rare. The principal population centres for the species are in the southern Lapland area 
(Peräpohjola), and in the Kittilä, Sompio, and Inari regions in Lapland. Rare 
occurrences of Lapland buttercup are also found in the Koillismaa region, North 
Ostrobothnia, Kainuu, North Karelia, and Pohjois-Savo (Hämet-Ahti et.al. 1998; 
Ilmonen et.al. 2001). 

The main reason for the decline of Lapland buttercup is probably drainage of its habitats 
due to ditching for forestry. The most severe decline has been experienced in the 
southern parts of its distribution area. It is likely that the conservation status of Lapland 
buttercup is assessed to be almost favourable (Ilmonen ym. 2001). 

Lapland buttercup is listed in both Annex II and Annex IV of the Habitats Directive. It 
is not classified as a nationally threatened species. Lapland buttercup is assessed as 
Least Concern (LC; Rassi et.al. 2001). Moreover, Lapland buttercup is protected 
(Nature Conservation Act, Section 42), and Finland has been allocated special 
international responsibility for the conservation of the species. 

There are several localities for Lapland buttercup in the Koitelainen Natura site (Annex 
7). The nearest known locality is approximately 6.5 kilometres from the pit. It is 
estimated that the airborne emissions and drainage impacts will not extend to the 
localities for Lapland buttercup. Consequently, the project is not expected to have 
adverse effects on the known localities for Lapland buttercup in the Koitelainen 
Natura site. 

7.1.3 Impacts on the bird species listed in Annex I of the Birds Directive 

7.1.3.1 Impacts on natural habitats 
The project alternative in question will cause only minor impacts on the natural habitats 
of fauna in the Natura site. These impacts are associated with potential drainage impacts 
on Lake Satojärvi. 

It is estimated that the drainage impact of the mine may cause the water level of Lake 
Satojärvi to drop a few centimetres. Since Lake Satojärvi will be kept at the current 
level with a submerged dam in accordance with the environmental permit of the mine, 
the lake and its shore will not experience significant impacts due to drainage. 



  9M209124 
 
  26 
 
 

 
Copyright © Pöyry Finland Oy 

Based on the precautionary principle, some drainage impacts may occur on the bog area 
to the north of Lake Satojärvi. The area is located approximately 1 kilometre from the 
pit area. These impacts may appear as changes in vegetation, in which case the species 
adapted to more wet conditions would be replaced by hummock surface species, such as 
dwarf shrubs and forest mosses. If the drainage continues, the growth of the trees may 
increase. However, these impacts are expected to be minor. Changes in the habitats may 
also affect birdlife in the area. 

Based on the bird inventories and other available information, Lake Satojärvi is the 
primary bird lake located in the nearby areas of Kevitsa. Especially during moulting, it 
is also a significant habitat on the Koitelaisenkaira Natura site scale. As regards the 
protected bird species, the importance of Lake Satojärvi as a habitat is emphasised for 
the Arctic Tern, Whooper Swan, Ruff, Wood Sandpiper, Spotted Redshank, Smew, and 
Red-necked phalarope, which all are species found nesting at the lake or on its 
immediate shore area. 

The drainage impacts on Lake Satojärvi are estimated to remain minor at the most, and 
hence it can be assessed that in this case the impacts will not have substantial adverse 
effects on the most sensitive species specified above. It is possible that at least some of 
the species (for example, the Whooper Swan, Ruff, and Smew) will move away from 
Lake Satojärvi to nest in another area either within the Natura site or outside the site. As 
regards gathering during moulting, the drainage impacts are not expected to have 
substantial adverse effects on the habitat. Even if minor drainage impacts did occur that 
would then result in a gradual increase in the amount of hummock surface species, it is 
assessed that this would not – on the Natura site scale – have such adverse effects on the 
protected species of fauna that the Koitelaisenkaira Natura site as a whole would also in 
future be unable to sustain sufficient areas of habitats for the number of pairs of the bird 
species specified in the Standard Data Form. Consequently, the impacts on the 
natural habitats are not expected to have substantial adverse effects on the 
protected bird species. 

7.1.3.2 Noise pollution 
Birdlife of Lake Satojärvi and the Huutamoaapa bog will experience the major noise 
impacts of the project. Although the noise impact area is vast, the overall impact of 
noise will remain minor on the Natura site scale. 

Based on the noise contour maps from noise modelling carried out as a part of the EIA 
procedure, the predicted noise impact area of the mine with the average noise level of 
LAeq (45 dB) may extend to the Natura site at the maximum noise emission situation, 
particularly during the early stages of the operation when excavation takes place close 
to the ground level. As the mining proceeds deeper, the noise impact will be 
significantly reduced. Of all noise sources of the open pit mine, drilling rigs account for 
the highest sound levels. The models are very conservative to ensure that the worst 
possible conditions are taken into account. Crushing operations at the mineral 
processing plant take place in an underground crushing plant (primary crushing) with 
openings for dumping ore at the north and south ends of the plant. This solution 
significantly reduces the noise impacts caused by crushing activities. The noise sources 
mentioned above (drilling rigs and crushing plant) have been modelled by taking source 
directivity and possible impulsive noise into account. The noise impacts can be reduced 
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to a certain extent with the noise barrier to be located to the southeast of the site (under 
construction). 

The highest instantaneous sound pressure levels may be caused by open pit blasting, in 
which case the sound propagation may be nonlinear due to potentially ultrasonic 
pressure waves. These explosions will also generate impulsive noise. Based on 
empirical data form measurements, it can be estimated that the instantaneous maximum 
noise level in the daytime is approximately 75–80 dB(A) at the Natura site boundary, 
but the equivalent noise level for entire daytime is only 35–40 dB(A) (Figure 2). 

 
Figure 2. Noise impact resulting from the activities at the Kevitsa mine as regards ALT0+. 
The depth of the open pit is assumed to be –10 m. Only the areas with values > 45 dB are 
indicated on the contour map. For example to the north of the waste rock dump there are 
large areas in which the predicted noise level exceeds 40 dB. The Natura site boundaries 
are indicated in blue. 

Even a small increase in the open pit depth has a significant effect on the reduction in 
noise level (Figure 3). Consequently, the noise impact of excavation is at its highest 
level during the early stages of the operation, and its effect is notably reduced as the pit 
deepens. As regards blasting, the adverse effects on, for example, birdlife are also 
caused by vibration and pressure waves. Moreover, explosions generate low-level 
infrasounds whose impacts are difficult to evaluate. The combined impacts of noise and 
vibration related to the explosions will probably cause occasional and detectable 
adverse effects on birdlife in the impact area. The major impacts are experienced 
especially by the non-resident birds that will not become accustomed to the noise in a 
way the species living in or near the impact area year-round will. 
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Figure 3. Noise impact resulting from the activities at the Kevitsa mine as regards ALT0+. The 
depth of the open pit is assumed to be –20 m that will significantly reduce the noise. 

The noise levels caused by construction works during the expansion stage are notably 
lower than those resulting from the current construction of the mining site. As regards 
the construction work in accordance with ALT0+, the noise modelling and plans for the 
noise barrier have been produced. The barrier will reduce the noise impact in the 
direction of Lake Satojärvi. Based on the noise model, it can be stated that the Natura 
site to the east of the mining site and Lake Satojärvi can at times experience noise 
impact exceeding 45 dB. The planned and constructed noise barrier will reduce the 
noise impact slightly, but it cannot completely eliminate it. 

At Lake Satojärvi, the species most sensitive to noise are the Ruff and Whooper Swan. 
These species may move away form Lake Satojärvi and nest in another location, partly 
due to the noise impacts of the project. The noise impacts are not expected to have 
continuous and clearly detectable adverse effects on other bird species. The impulsive 
noise related to the explosions may increase the disturbance to birds especially during 
migratory and moulting periods when a high number of birds gather on Lake Satojärvi. 
These birds only visit the area and are not accustomed to the occasional impulsive noise 
like the resident birds. 

Terrain forms reduce the noise impact in the direction of the Huutamoaapa bog. For this 
reason it is expected that, for example, an endangered species of diurnal birds of prey 
occurring in the area will not experience substantial adverse effects. It is possible, 
however, that the increased disturbance will reduce the suitability of the area for the 
sensitive species to the extent that it may move its territory farther away. Since the total 
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area of the Koitelainen Natura site is so large, it is expected that it will be able to sustain 
habitats for the number of nesting pairs of the species for which the site was designated. 

It is expected that the impact of the vibration experience, caused by the pressure wave 
and clearly detectable near the open pit, will be more significant than the actual 
vibration impact. Since this impact is only short-term and occasional, it is considered to 
be minor compared to the noise impact. It is also expected that due to the dampening 
effect of the terrain, the areas most important for birdlife – such as Lake Satojärvi and 
the Huutamoaapa bog – will not be heavily affected by the pressure wave impact. 

Although blasting associated with mining will cause occasional noise and vibration 
impacts mainly on the Lake Satojärvi birdlife, it is expected that the noise and 
vibration during the construction and operational stages of the project will not 
have substantial adverse effects on the protected bird species in the Natura site on 
the Natura site scale. 

7.1.3.3 Impacts of dust and airborne emissions 
Dust and airborne emissions are discussed in Sections 7.1.1.2 and 7.1.1.3, respectively. 
The dust emissions or concentrations related to the airborne emissions are not expected 
to exceed the threshold values specified for nature sites. Consequently, these impacts 
are not expected to have substantial adverse effects on any of the protected species 
of fauna in the Natura site. 

7.1.4 Impacts on the species of fauna listed in Annex II of the Habitats Directive 
Wolverine and otter occupy vast territories and can travel up to tens of kilometres in a 
day. There are no known breeding sites of these species in the areas of the 
Koitelaisenkaira Natura site that would be permanently changed due to the project (the 
Lake Satojärvi area, southern section of the Huutamoaapa bog) or that are affected by 
noise or vibration impacts (see Section 7.1.3.2). It is also expected that the indirect 
impacts of the project will not have adverse effects on the species. Increased human 
activity near the Natura site may affect the routes the species use. However, this is not 
expected to have substantial adverse effect on the overall occurrence of the species 
in the Koitelaisenkaira Natura site. 

7.1.5 Overall impacts on the protected species of fauna 
Overall, the project implemented in accordance with ALT0+ or ALT1 is not 
expected to have substantial adverse effects on the protected species of fauna. The 
project will not directly change the physical habitats of fauna in the Natura site. The 
impacts of noise, vibration, and possible occasional dust emissions caused by activities 
related to mine construction and operation on birds and other terrestrial species of fauna 
in the Natura site are expected to remain at such a low level that they will not have 
substantial adverse effects on the potential habitats of the species on the Natura site 
scale in the foreseeable future. 

A summary of impacts of the project alternatives on the protected species of fauna in 
the Natura site is shown on Table 4. 
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Table 4. Impacts of the project on the protected bird species listed in Annex I of the 
Birds Directive and on the species of fauna listed in Annex II of the Habitats Directive – 
ALT0+ and ALT1. 

Designation 

No. of 
pairs in 

the Natura 
site Impacts of ALT0+ and ALT1 Significance of the impacts 

Bird species listed in Annex I of 
the Birds Directive 

      

Merlin Falco columbarius 

1–5 
nesting 
pairs 

Tengmalm's 
Owl Aegolius funereus 

6–10 
resident 
pairs 

Hawk Owl Surnia ulula 

6–10 
resident 
pairs 

Eagle Owl Bubo bubo 

1-5 
resident 
pairs 

The project will not have practical 
adverse effects on the 
occurrence of the species in the 
extensive Natura site.  

The project is not expected to 
have substantial adverse effects 

on the species. 

Golden Plover Pluvialis apricaria 

51-100 
nesting 
pairs   

The physical nesting habitat of 
the species in the protected area 
will not be significantly changed 
due to the project. Potential 
minor drainage impact on the 
area around Lake Satojärvi will 
not reduce the suitability of the 
area for the species. Disturbance 
will also remain at a low level 
and will not have adverse effects 
on the nesting potential of the 
species in the Natura site.  

The project is not expected to 
have substantial adverse effects 

on the species. 

Crane  Grus grus 
15 nesting 
pairs 

The physical nesting habitat of 
the species in the protected area 
– for example, on the 
Huutamoaapa bog – will not be 
significantly changed due to the 
project. Potential minor drainage 
impact on the area around Lake 
Satojärvi will not reduce the 
suitability of the area for the 
species. Disturbance will also 
remain at a low level and will not 
have adverse effects on the 
survival potential of the species 
in the Natura site.  

The project is not expected to 
have substantial adverse effects 

on the species. 

Great Grey 
Owl Strix nebulosa 

6–10 
resident 
pairs 

The project will not have 
substantial adverse effects on 
the nesting habitats or food 
species in the Natura site. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Arctic Tern Sterna paradisaea 

11–50 
nesting 
pairs 

The physical nesting habitat of 
the species in the protected area 
will not be significantly changed 
due to the project. Potential 
minor drainage impact on the 
area around Lake Satojärvi will 
not reduce the suitability of the 
area for the species. Disturbance 
will remain at a low level and will 
not have adverse effects on the 
nesting potential of the species in 
the Natura site. However, it is 
possible that the population will 
move to another lake/pond in the 
Natura site as a result of the 
project.  

The project is not expected to 
have substantial adverse effects 

on the species. 



  9M209124 
 
  31 
 
 

 
Copyright © Pöyry Finland Oy 

Whooper 
Swan Cygnus cygnus 

11–50 
nesting 
pairs 

Disturbance may dislodge the 
species from its nesting habitat 
at Lake Satojärvi. Compensatory 
habitats are found both within 
and outside the Natura site. 
Noise generated by explosions 
may affect the quality of Lake 
Satojärvi as a gathering site 
during, for example, migratory 
and moulting periods. However, 
the impact is only minor on the 
Natura site scale. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Wood 
Sandpiper Tringa glareola 

2,400 
nesting 
pairs 

The physical nesting habitat of 
the species in the Natura site will 
not be significantly changed due 
to the project. Potential minor 
drainage impact on the area 
around Lake Satojärvi will not 
significantly reduce the suitability 
of the area for the species. 
Disturbance will also remain at a 
low level and will not have 
adverse effects on the survival 
potential of the species in the 
Natura site.  

The project is not expected to 
have substantial adverse effects 

on the species. 

Golden Eagle Aquila chrysaetos 

1–5 
resident 
pairs 

It appears that a nesting territory 
of the species located near the 
Natura site is currently being 
relocated to another area. The 
Natura site will be able to sustain 
the number of pairs of the 
species for which the site was 
designated. 

The project is not expected to 
have substantial adverse effects 

on the species. 

White-tailed 
Eagle Haliaeetus albicilla 

1–5 
nesting 
pairs 

Lake Satojärvi is a part of the 
feeding area of the species, and 
it will also retain this status if the 
project is implemented. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Capercaillie Tetrao urogallus 

251–500 
resident 
pairs   

The project will not have 
substantial adverse effects on 
the habitats of the species in the 
Natura site. The project may 
cause occasional disturbance to 
the species mainly in the habitats 
located in the southwestern parts 
of the Satovaara hill. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Peregrine 
Falcon Falco peregrinus 

1–5 
nesting 
pairs 

The project will increase the 
disturbance in the habitats on the 
Huutamoaapa bog. Relocation of 
the territory is possible. Lake 
Satojärvi will also remain a part 
of the feeding area of the species 
in future. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Black 
Woodpecker Dryocopus martius 

6–10 
resident 
pairs 

Three-toed 
Woodpecker Picoides tridactylus 

11–50 
resident 
pairs 

Hazel Grouse Bonasa bonasia 

11–50 
resident 
pairs 

The project will not have 
substantial adverse effects on 
the habitats of the species in the 
Natura site. The project may 
cause occasional disturbance to 
the species mainly in the habitats 
located in the southwestern parts 
of the Satovaara hill. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Bluethroat Luscinia svecica 

11–50 
nesting 
pairs 

The species will not experience 
substantial adverse effects on 
the Natura site scale. The 
potential gradual change in the 
Lake Satojärvi waterside 
vegetation may even increase 
the habitat area of the species. 

The project is not expected to 
have substantial adverse effects 

on the species. 
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Hen Harrier Circus cyaneus 
31 nesting 
pairs 

The project will not have 
substantial adverse effects on 
the habitats of the species in the 
Natura site. The project may 
cause occasional disturbance to 
the species mainly in the 
southern section of the 
Huutamoaapa bog. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Ruff 
Philomachus 
pugnax 

700 
nesting 
pairs 

Disturbance may limit the 
occurrence of the species at 
Lake Satojärvi. Compensatory 
habitats are found both within 
and outside the Natura site.   

The project is not expected to 
have substantial adverse effects 

on the species. 

Short-eared 
Owl Asio flammeus 

6–10 
nesting 
pairs 

The project will not have 
substantial adverse effects on 
the habitats of the species in the 
Natura site.  

The project is not expected to 
have substantial adverse effects 

on the species. 

Osprey Pandion haliaetus 

1–5 
nesting 
pairs 

Lake Satojärvi is a part of the 
feeding area of the species, and 
it will also retain this status if the 
project is implemented. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Black Grouse Tetrao tetrix 

251–500 
resident 
pairs 

The project will not have 
substantial adverse effects on 
the habitats of the species in the 
Natura site.  

The project is not expected to 
have substantial adverse effects 

on the species. 

Smew Mergus albellus 

1–5 
nesting 
pairs 

Disturbance may dislodge the 
species from its nesting habitat 
at Lake Satojärvi. Compensatory 
habitats are found both within 
and outside the Natura site. 
Noise generated by explosions 
may affect the quality of Lake 
Satojärvi as a gathering site 
during, for example, migratory 
and moulting periods. However, 
the impact is only minor on the 
Natura site scale. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Pygmy Owl 
Glaucidium 
passerinum 

6–10 
resident 
pairs 

The project will not have 
substantial adverse effects on 
the habitats of the species in the 
Natura site.  

The project is not expected to 
have substantial adverse effects 

on the species. 

Red-necked 
phalarope Phalaropus lobatus 

1,200 
nesting 
pairs 

The project will not have 
substantial adverse effects on 
the habitats of the species in the 
Natura site. As regards the 
Huutamoaapa bog, the impacts 
will also remain below substantial 
level. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Regularly occurring migratory birds 

Little Bunting Emberiza pusilla 

180 
nesting 
pairs 

Spotted 
Redshank Tringa erythropus 

6–10 
nesting 
pairs 

Common 
Kestrel  Falco tinnunculus 

1–5 
nesting 
pairs 

The staging areas of the species 
in the Natura site will not be 
changed. Also, the nesting 
habitats of the species will not 
experience substantial impacts. 

The project is not expected to 
have substantial adverse effects 

on the species. 

Species of fauna listed in Annex II of the Habitats Directive 

Wolverine Gulo gulo 

1–5 
resident 
individuals 

Otter Lutra lutra 

6–10 
resident 
individuals 

The project will not have 
substantial adverse effects on 
the vast habitats of the species. 
The increased disturbance near 
the Natura site may affect the 
routes of the species, but this will 
not have more extensive effect 
on the occurrence of the species 
in the Natura site. 

The project is not expected to 
have substantial adverse effects 

on the species. 
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7.1.6 Impacts on the Natura site as a whole 
The point of departure for assessing the impacts on the whole Natura site has been that 
the Natura site will preserve its existing characteristics and that the ecological 
functionality and the species composition of the site will also remain at the current level 
in the long term. It is expected that the project will not affect the habitat types or 
vegetation in the Natura site in such a way that the number or composition of the 
protected species would experience adverse effects. 

It is expected that the project will not cause decrease in the number of any protected 
species of fauna or change the species composition in the site in such a way that it can 
be considered to have substantial adverse effect on the habitats in the site or on the 
characteristics of the Natura site. 

Moreover, the designation-specific assessment did not reveal such non-substantial 
changes that together would have substantial adverse effects on the characteristics, 
habitat composition, or ecological functionality of the site. 

In conclusion, the project will not have adverse effects on the protected habitat 
types, on the protected species of flora or fauna, or on the Natura site as a whole if 
the project is implemented as specified. 

7.2 Impacts of ALT2 
The impacts on the protected habitat types and the protected species of flora and fauna 
are discussed below. The area of TSF2 associated with ALT2 is 7.5 square kilometres, 
and approximately 3.3 square kilometres of this area is in the Natura site around Lake 
Satojärvi. The area of WRD1.1 is 1.9 square kilometres, and 0.15 square kilometres of 
this area is in the Natura site in the southern section of the Huutamoaapa bog. In 
addition to these impacts that directly destroy habitats of fauna, the impact area includes 
the areas subjected to the impacts of dust, airborne emissions, and noise, as well as 
possible hydrological changes. These impact areas are shown on the maps in Annex 2. 
The impacts are concentrated on the southwestern area of the Koitelainen Natura site. 

7.2.1 Impacts on natural habitat types of the Habitats Directive 

7.2.1.1 Drainage impacts 
The drainage impacts of the mine are similar to those specified above in Section 7.1.1.1 
for ALT0+ and ALT1. 

The potential drainage impacts on the Natura site are expected to remain minimal and 
be limited only to a small area. The drainage impacts are not expected to have 
substantial adverse effects on the habitat types. 

7.2.1.2 Dust emissions 
Based on the results of dust dispersion models, respirable particles (PM10) can travel 
several kilometres from the mining and disposal sites, but in these cases the 
concentrations are low and clearly under the guideline and threshold values specified for 
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air quality. On the Natura site, the highest 24-hour values are < 50 μg/m3 except for the 
Lake Satojärvi TSF (TSF5), where concentrations of > 50 μg/m3 can travel a few 
hundred meters from the TSF in the direction of the Natura site. According to the air 
quality threshold values (Finnish Government Decree on air quality, Vna711/2001), the 
24-hour threshold value of 50 μg/m3 is not to be exceeded more than 35 times a 
calendar year. Since the 24-hour values are relatively low, the annual average value 
(40 μg/m3) will not be exceeded in the vicinity of the mining site. 

The topography (hills) and vegetation of the area as well as weather conditions are the 
most important factors in the dispersion of dust. The results from air quality modelling 
indicate that the dispersion of dust into the Natura site is not significant. The dust 
impacts are not expected to have substantial adverse effects on the habitat types. 

7.2.1.3 Airborne emissions 
The impacts of airborne emissions are similar to those specified above in Section 7.1.1.3 
for ALT0+ and ALT1. 

The airborne emissions are not expected to have substantial adverse effects on the 
Natura site, and the concentrations are not expected to exceed the threshold values 
specified for nature sites. Consequently, these impacts are not expected to have 
substantial adverse effects on the habitat types. 

7.2.1.4 Construction impacts 
TSF5 and the area reservation for WRD1.1 are partly located in the Koitelainen Natura 
site – approximately 3.3 square kilometres of the TSF area and 0.15 square kilometres 
of the waste rock dump are inside the Natura site. As regards the waste rock dump, it 
must be noted this is only a reservation and the expansion of the waste rock area would 
not necessarily extend into the Natura site. 

Impoundments are constructed on the TSF area, which is mainly utilised for tailings 
storage. A sufficient amount of water will be stored in the area. On the other hand, the 
waste rock area will be gradually covered by the dumped waste rock. Over time, the 
waste rock dump will rise to a height of tens of meters. Insulated drains will be 
constructed around the area, and the leachate and surface runoff waters collected by 
these drains are discharged into the water reservoir. The original vegetation, habitat 
types, and natural habitats on these construction areas (TSF5 and WRD1.1) will 
disappear. Moreover, changes in vegetation can take place in the immediate vicinity of 
these areas. As regards other TSF alternatives, the impacts of construction will not 
cause adverse effects on the natural habitat types in the Natura site. 

7.2.1.5 Impacts on each habitat type 
The impacts on the protected habitat types within the impact zone of TSF5 and WRD1.1 
are discussed below. ALT2 is not expected to have substantial adverse effects on other 
habitat types. 

Natural dystrophic lakes and ponds 
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Lake Satojärvi is a site belonging to this habitat type, located in the area of TSF5. The 
area of the lake is approximately 103 hectares, and the representativity is good. The TSF 
will cover the whole area of Lake Satojärvi: one third of the total area classified as 
natural dystrophic lakes and ponds in the Natura site will disappear. The pond formed in 
the TSF area cannot be classified as a site representing the habitat type in question. 
There are no occurrences of the habitat type in question near WRD1.1. 

The project is expected to have substantial adverse effects on the habitat type if 
TSF5 is implemented as specified. 

Small rivers and brooks 

There are two small brooks located in the area of RH5. One flows into Lake Satojärvi 
on the north, the other is Brook Sato-oja on the south of the lake. The total area of this 
habitat type is approximately 0.37 hectares, and the representativity is good. The brooks 
will be covered by the TSF. This amounts approximately 0.9% of the total area 
classified as small rivers and brooks in the Natura site. 

There are no occurrences of the habitat type in question in the area of WRD1.1. The 
nearest occurrence is approximately 2.5 kilometres from the waste rock dump. 

Due to the small area, the project is not expected to have substantial adverse effects 
on the habitat type if TSF5 and WRD1.1 are implemented as specified. 

Transition mires and quaking bogs 

There are approximately 47.2 hectares classified as transition mires and quaking bogs in 
the area of TSF5. The representativity of these compartments is good. These 
compartments will be covered by the TSF: 61% of the total area classified as transition 
mires and quaking bogs in the Natura site will disappear. 

There are no occurrences of the habitat type in question in the area of WRD1.1. The 
nearest occurrence is approximately 2.5 kilometres from the waste rock dump. 

The project is expected to have substantial adverse effects on the habitat type if 
TSF5 is implemented as specified. 

Springs and springfens 

On the compartment data by Metsähallitus, no occurrences of this habitat type are 
delineated in the Lake Satojärvi area. Three small springs were identified in the Lake 
Satojärvi area during the site surveys conducted with regard to the EIA procedure. The 
areas of the springs range between 1 to 3 square metres, and the effects of the springs 
are evident in the immediate vicinity of the springs. The representativity of the springs 
was assessed good. The springs will be covered by TSF5. The total area of the springs is 
0.0035 hectares, which amounts approximately 0.03% of the total area classified as 
springs and springfens in the Natura site. 

There are no occurrences of the habitat type in question in the area of WRD1.1. The 
nearest occurrence is approximately 4 kilometres from the waste rock dump. 
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Due to the small area, the project is not expected to have substantial adverse effects 
on the habitat type if TSF5 and WRD1.1 are implemented as specified. 

Alkaline fens 

There are approximately 18.4 hectares of compartments of this habitat type in the area 
of TSF5. The representativity of the habitat type varies between excellent and good. 
0.3% of the total area classified as alkaline fens in the Natura site will be covered by the 
TSF. 

There are no occurrences of the habitat type in question in the area of WRD1.1. The 
nearest occurrence is approximately 0.8 kilometres from the waste rock dump. 

Due to the small area, the project is not expected to have substantial adverse effects 
on the habitat type if TSF5 and WRD1.1 are implemented as specified. 

Aapa mires 

There are approximately 116 hectares classified as aapa mires in the area of TSF5. The 
representativity of the habitat type is good. 0.4% of the total area classified as aapa 
mires in the Natura site will be covered by the TSF. 

There are approximately 10 hectares classified as aapa mires in the area of WRD1.1. 
This amounts approximately 0.03% of the total area classified as this habitat type in the 
Natura site. 

Due to the small area, the project is not expected to have substantial adverse effects 
on the habitat type if TSF5 and WRD1.1 are implemented as specified. 

Western Taïga 

There are approximately 53 hectares of compartments of Western Taïga in the area of 
TSF5. The representativity of one compartment is good, the others are assessed 
excellent. Approximately 0.3% of the total area classified as Western Taïga in the 
Natura site will disappear due to the TSF. 

There are no occurrences of the habitat type in question in the area of WRD1.1. The 
nearest occurrence is approximately 0.7 kilometres from the waste rock dump. 

Due to the small area, the project is not expected to have substantial adverse effects 
on the habitat type if TSF5 and WRD1.1 are implemented as specified. 

Deciduous swamp woods 

There is one compartment of deciduous swamp woods in the area of TSF5. The area of 
this compartment is approximately 1 hectare, and it is located to the north of Lake 
Satojärvi. The representativity of the habitat type is excellent. Approximately 1.4% of 
the total area classified as deciduous swamp woods in the Natura site will disappear due 
to the TSF. 
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There are no occurrences of the habitat type in question in the area of WRD1.1. The 
nearest occurrence is approximately 6 kilometres from the waste rock dump. 

Due to the small area, the project is not expected to have substantial adverse effects 
on the habitat type if TSF5 and WRD1.1 are implemented as specified. 

Bog woodland 

There are approximately 66 hectares classified as bog woodland in the area of TSF5. 
The representativity of one compartment is significant, the others are assessed excellent 
or good. Approximately 0.6% of the total area classified as bog woodland in the Natura 
site will be covered by the TSF. 

There are no occurrences of the habitat type in question in the area of WRD1.1. The 
nearest occurrence is approximately 0.3 kilometres from the waste rock dump. 

Due to the small area, the project is not expected to have substantial adverse effects 
on the habitat type if TSF5 and WRD1.1 are implemented as specified. 

Table 5. Impacts of project alternative ALT2 on the protected natural habitat types of the 
Habitats Directive if TSF5 and WRD1.1 are implemented (Sources: Airaksinen and 
Karttunen, 2001; Finnish environmental administration 2010: Finnish report to the EC on 
implementation of the Habitats Directive 2001–2006) 

Natura habitat type Location in the impact area, impacts 

 
3160 
Natural dystrophic 
lakes and ponds 

 
Lake Satojärvi (103 ha) will be covered by TSF5, 32% of the habitat type will disappear 
from the Natura site.  
 
The project is expected to have substantial adverse effects on the habitat type. 

 
3260 
Small rivers and 
brooks 

 
0.37 ha will be covered by TSF5, 0.9% of the habitat type will disappear from the 
Natura site. 
 
The project is not expected to have substantial adverse effects on the habitat 
type. 

 
7140 
Transition mires and 
quaking bogs 

 
47.2 ha will be covered by TSF5, 61% of the habitat type will disappear from the Natura 
site. 
 
The project is expected to have substantial adverse effects on the habitat type. 
 

 
7160 
Springs and 
springfens 
 
 
 

 
0.0035 ha will be covered by TSF5, 0.03% of the habitat type will disappear from the 
Natura site. 
 
The project is not expected to have substantial adverse effects on the habitat 
type. 
 

 
7230 
Alkaline fens 
 

 
18.4 ha will be covered by TSF5, 0.3% of the habitat type will disappear from the 
Natura site. 
 
The project is not expected to have substantial adverse effects on the habitat 
type. 
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7310 
Aapa mires 
priority natural habitat 
type 
 
 

 
116 ha will be covered by TSF5, 0.4% of the habitat type will disappear from the Natura 
site. 
10 ha will be covered by WRD1.1, 0.03% of the habitat type will disappear from the 
Natura site. 
 
The project is not expected to have substantial adverse effects on the habitat 
type. 
 

 
9010 
Western Taïga  priority 
natural habitat type 
 

 
53 ha will be covered by TSF5, 0.3% of the habitat type will disappear from the Natura 
site. 
 
The project is not expected to have substantial adverse effects on the habitat 
type. 
 

 
9080 
Deciduous swamp 
woods  
priority natural habitat 
type 
 
 

 
1 ha will be covered by TSF5, 1.4% of the habitat type will disappear from the Natura 
site. 
 
The project is not expected to have substantial adverse effects on the habitat 
type. 

 
91D0 
Bog woodland 
priority natural habitat 
type 
 

 
66 ha will be covered by TSF5, 0.6% of the habitat type will disappear from the Natura 
site.  
 
The project is not expected to have substantial adverse effects on the habitat 
type. 
 

7.2.2 Impacts on the plant species listed in Annex II of the Habitats Directive 
There are several localities for yellow marsh saxifrage in the Koitelainen Natura site 
(Annex 7). The nearest known locality for yellow marsh saxifrage is approximately 2.9 
km from TSF5 and approximately 4.8 km from the pit. It is estimated that the airborne 
emissions and drainage impacts will not extend to the localities for yellow marsh 
saxifrage. Consequently, the project is not expected to have adverse effects on the 
known localities for yellow marsh saxifrage in the Koitelainen Natura site. 

There are several localities for Lapland buttercup in the Koitelainen Natura site 
(Annex 7). The nearest known locality for Lapland buttercup is approximately 3.8 km 
from WRD1.2 and approximately 6.5 km from the pit. It is estimated that the airborne 
emissions and drainage impacts will not extend to the localities for Lapland buttercup. 
Consequently, the project is not expected to have adverse effects on the known 
localities for Lapland buttercup in the Koitelainen Natura site. 

7.2.3 Impacts on the bird species listed in Annex I of the Birds Directive 

7.2.3.1 Impacts on natural habitats 
As a result of the project, the current habitats at Lake Satojärvi will disappear 
completely for the parts to be covered by the TSF (TSF5). The facility will extend into 
the Natura site: approximately 500 metres to the east of Lake Satojärvi and 
approximately 750 metres to the northeast of the lake. The indirect impacts on the 
habitats are estimated to extend notably farther outside the actual TSF area due to the 
so-called edge effect. In practice, the habitats of, for example, wetland birds will also be 
notably changed in the area outside the actual TSF. It is estimated that this affected area 
will extend to a distance of 200 to 400 metres from the TSF as regards the Natura site.  
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Over time, the birds will probably become accustomed to the structures surrounding the 
facility and the habitats may recover to some extent. The most sensitive wetland bird 
species will probably move farther from the affected area. Of the protected bird species 
in the Natura site, such species include, for example, the Ruff. 

As regards the protected species in the Natura site, the species found nesting at Lake 
Satojärvi, on its immediate shore area, and on the habitats to be covered by the TSF 
around the lake include at least the Whooper Swan, Smew, Wood Sandpiper, and 
Golden Plover. Moreover, a colony of Arctic Terns is still nesting at Lake Satojärvi. If 
the project is implemented, it will prevent these species from nesting in the area. 
However, it is assessed that this will not – on the Natura site scale – have such adverse 
effects on these species that the Koitelaisenkaira Natura site as a whole would also be 
unable to sustain sufficient areas of habitats for the number of pairs of the species 
specified in the Standard Data Form in future. Although the impacts on individual 
species are not considered to be highly adverse for the aforementioned reason, the 
impacts on birdlife are clearly detectable and, depending on the species, minor to 
moderate (Table 6). 

In addition to the bird species nesting at the lake, the total loss of Lake Satojärvi will 
have a significant impact on the species which use the lake for staging and foraging. 
The importance of Lake Satojärvi as a habitat is especially emphasised during migratory 
and moulting periods. There are no compensatory bodies of water of similar size and 
biotope composition near the site to compensate the loss of Lake Satojärvi. Lake 
Satojärvi amounts approximately one third (104 ha) of the total area of natural 
dystrophic lakes and ponds in the Koitelaisenkaira Natura site. There are no bodies of 
water of similar area in the Natura site. Lake Saiveljärvi outside the Natura site is 
roughly the same size as Lake Satojärvi, but the biotope composition of Lake 
Saiveljärvi is notably more barren. In terms of birdlife, the current importance of Lake 
Saiveljärvi is notably lower than that of Lake Satojärvi, although a significant number 
of birds, mostly waterfowl, gather occasionally at Lake Saiveljärvi, usually during 
migratory periods. There are also two lakes, Iso Moskujärvi and Pieni Moskujärvi, 
located approximately 10 kilometres to the southwest of Lake Satojärvi, but according 
to the local bird enthusiasts, these lakes are also not as significant areas in terms of 
birdlife. The total loss of Lake Satojärvi would probably increase the importance of 
Lake Saiveljärvi and also the importance of the two Moskujärvi lakes during moulting 
and migratory periods. 

In a number of cases, TSFs of mines have become diverse and even regionally 
significant habitats for birds both during the operational period of the mine and after the 
decommissioning of activities. For example, a diverse range of waterfowl, waders, and 
birds of prey are found at the decommissioned pond of the former Otanmäki mine 
(Vuolijoki, Kajaani) and at the TSFs of the Kemi mine (Elijärvi). 

It is estimated that the decline of bird habitats caused by the total loss of Lake Satojärvi 
will – to a certain extent – be compensated by the new habitats at the TSF of the mine. 
Of the protected bird species, the Golden Plover, Wood Sandpiper, and Red-necked 
phalarope will be the primary species experiencing the most beneficial effects of the 
situation. The TSF and the prey species occurring at the pool will provide a new feeding 
area for the White-tailed Eagle, Peregrine Falcon, and Osprey. At times, the area may 
even be better than current Lake Satojärvi as regards feeding. The conversion process of 
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the former Lake Satojärvi area into a TSF is a relatively long process that will be 
reflected on birdlife in the area for several years before the state of the area is stabilised. 

The impacts of WRD1.1 on birdlife on the Huutamoaapa bog are similar but more 
severe than those of ALT1. Wetland birds, such as the Crane, Ruff, Wood Sandpiper, 
and Golden Plover, occurring in the southern and central parts of the Huutamoaapa bog 
will experience the most significant impacts of positioning of the waste rock dump in 
the Natura site. The edge effect will extend to a distance of several hundreds of metres 
from the edge of the actual waste rock dump. The Peregrine Falcon territory located on 
the Huutamoaapa bog area will also experience notable impacts of the presence of the 
waste rock dump. If the project alternative is implemented, the territory will most likely 
move farther away from the affected area. Over time, the birds will become accustomed 
to the presence of the waste rock dump, but the nearest sections of the Natura site will 
become an unsuitable habitat for the most sensitive species due to increased human 
activity. 

It is assessed that the implementation of TSF5 and WRD1.1 will not – on the 
Natura site scale – have such adverse effects on the individual protected species 
that the Koitelaisenkaira Natura site as a whole would also be unable to sustain 
sufficient areas of habitats for the number of pairs of the species specified in the 
Standard Data Form in future. Although the impacts on individual species are not 
considered to be highly adverse for the aforementioned reason, the impacts on 
birdlife are clearly detectable and, depending on the species, minor to moderate. 

7.2.3.2 Noise pollution 
As regards ALT2, the average noise level will increase due to higher production 
intensity and higher number of machines. The major noise impact will remain on the 
mining site, and since the depth of the pit increases constantly, the noise caused by 
excavation and loading activities will decrease over time (Figure 4). Noise from the 
waste rock dump would carry further north than the model suggests, as the waste rock 
dump would probably be larger than that used in the calculations. Since the noise 
impact will in any case decrease rapidly with distance, the most disturbing noise levels 
will be limited within or in the immediate vicinity of the mining site. It is estimated that 
no disturbing levels of noise will be experienced in the direction of Lake Satojärvi. 
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Figure 4. Noise impact resulting from the activities at the Kevitsa mine as regards ALT2. The 
depth of the open pit is assumed to be –20 m, which will significantly reduce the noise despite 
the increased sound levels caused by increased production. 

The results from modelling indicate that the different TSF locations have hardly any 
effect on the noise impact resulting from the activities. There will be minor traffic on 
the TSF dams / service roads, but its impact is in practice negligible compared to the 
noise resulting from other production activities (in the pit and plant area). As regards the 
waste rock dump, all of the calculations were based on the plans associated with 
ALT0+. Activity around the waste rock dump will not be a notable source of noise as 
such, and the waste rock dump can in fact be considered to constitute a noise barrier that 
prevents industrial noise from spreading towards the north. 

The impact mechanisms concerning the noise and vibration impacts of the mine are 
similar to those specified above for ALT0+ and ALT1. Based on the results of noise 
modelling, these impacts are not expected to have substantial adverse effects on the 
Natura site. 

Although blasting associated with mining will cause occasional noise and vibration 
impacts in the outskirts of the Natura site, it is expected that the noise and 
vibration during the construction and operational stages of the project will not 
have substantial adverse effects on the protected bird species in the Natura site on 
the Natura site scale. 

7.2.3.3 Impacts of dust and airborne emissions 
The impact mechanisms concerning the dust impacts of the mine are similar to those 
specified above for ALT0+ and ALT1. The results from air quality modelling indicate 
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that the dispersion of dust into the Natura site is not significant. The dust impacts of any 
of the project alternatives are not expected to have substantial adverse effects. 

The dust emissions or concentrations related to the airborne emissions are not expected 
to exceed the threshold values specified for nature sites. Consequently, these impacts 
are not expected to have substantial adverse effects on any of the protected species 
of fauna in the Natura site. 

7.2.4 Impacts on the species of fauna listed in Annex II of the Habitats Directive 
Wolverine and otter occupy vast territories and can travel up to tens of kilometres in a 
day. There are no known breeding sites of these species in the areas of the 
Koitelaisenkaira Natura site that would be permanently changed due to the project (the 
Lake Satojärvi area, southern section of the Huutamoaapa bog) or that are affected by 
noise or vibration impacts (see Section 7.2.3.2). It is also expected that the indirect 
impacts of the project will not have adverse effects on the species. Increased human 
activity near the Natura site – and in the case of WRD1.1 and TSF5, also in the 
southwestern area of the Natura site – may affect the routes the species use. However, 
this is not expected to have substantial adverse effect on the overall occurrence of 
the species in the Koitelaisenkaira Natura site. 

7.2.5 Overall impacts on the protected species of fauna 
Project alternative ALT2 and its site alternatives TSF5 and WRD1.1 to be implemented 
as a part of the project would cause significant changes in the habitats of the protected 
species of fauna both within the Natura site and in the immediate vicinity of the site. As 
stated above, the significance of the impacts on the protected individual bird species are 
considered to be minor or moderate at the most (Table 6). The reason for this conclusion 
is that the total area of the Koitelaisenkaira Natura site is large and the Natura site as a 
whole will also in future be able to perform its task, i.e., sustain sufficient areas of 
ecologically functional habitats for the number of pairs of the species specified in the 
Standard Data Form. 

Since a number of species will be affected and the habitat composition of the 
Natura site will be considerably changed, especially due to the total loss of Lake 
Satojärvi, the overall impact of the ALT2 actions on the overall coherence and 
ecological integrity of the Natura site is considered to be highly adverse. Lake 
Satojärvi amounts to approximately one third of the total area of natural dystrophic 
lakes and ponds in the Natura site, and it is by far the largest lake in the Natura site. 
Partly due to the reason mentioned above, and also due to its biotope composition 
favourable for birds, Lake Satojärvi is the primary bird lake of the lakes located within 
as well as in the nearby areas of the Koitelaisenkaira Natura site. Although there are 
lakes of similar size outside the Natura site (Lake Saiveljärvi, Lake Iso Moskujärvi, and 
Lake Pieni Moskujärvi), and these bodies of water could possibly compensate the total 
loss of Lake Satojärvi in future, the biotope composition of these lakes is not fully 
identical with the prevailing habitat composition of Lake Satojärvi. The significance of 
Lake Satojärvi is also emphasised by its location as an integral part of the vast 
Koitelaisenkaira wilderness area. 
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Although TSF5 would probably become an important staging, foraging, and even 
nesting habitat in particular for waders and waterfowl, the new habitat complex would 
not fully comply with the criteria that were used when Lake Satojärvi was included in 
the Natura programme. 

On the Natura site scale, WRD1.1. will change only a small area in the southern section 
of the Huutamoaapa bog. It is expected that its impacts on individual species are not 
highly adverse. However, if this deposition of waste rock in the area of the Natura site is 
implemented with TSF5, it will affect the ecological complexity of the Natura site as a 
whole. The possibility that the specified activities could in the foreseeable future have 
adverse effects on the overall coherence and ecological complexity of the Natura site 
cannot be completely ruled out. Consequently, and based on the precautionary principle, 
the overall impact of these expansion alternatives on the protected species of fauna is 
considered to be highly adverse. 

A summary of impacts of ALT2 on the protected bird species listed in Annex I of the 
Birds Directive and on the species of fauna listed in Annex II of the Habitats Directive 
is shown on Table 6. 

Table 6. Impacts of the project on the protected bird species listed in Annex I of the Birds 
Directive and on the species of fauna listed in Annex II of the Habitats Directive – ALT2. 

Designation 

No. of 
pairs in 

the 
Natura 

site Impacts of ALT2 
Significance of the 

impacts 
Bird species listed in Annex 
I of the Birds Directive 

      

Merlin 
Falco 
columbarius 

1–5 
nesting 
pairs 

Tengmalm's 
Owl 

Aegolius 
funereus 

6–10 
resident 
pairs 

Hawk Owl Surnia ulula 

6–10 
resident 
pairs 

Eagle Owl Bubo bubo 

1–5 
resident 
pairs 

TSF5 will change the habitats in the western parts 
of the Satovaara hill. The project will not have 
practical adverse effects on the occurrence of the 
species in the extensive Natura site. As regards 
the entire Natura site, the impacts will remain 
minor. 

 The project is not 
expected to have 

substantial adverse 
effects on the species. 

Golden Plover 
Pluvialis 
apricaria 

51–100 
nesting 
pairs   

The habitats of the species in the Lake Satojärvi 
area and in the southern section of the 
Huutamoaapa bog will disappear. Disturbance will 
also occur on the outskirts of the affected areas. 
As regards the entire Natura site, the impacts will 
remain minor. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Crane  Grus grus 
15 nesting 
pairs 

The physical nesting habitat of the species will be 
significantly changed on, for example, the 
Huutamoaapa bog. The TSF is a potential habitat 
in future. As regards the entire Natura site, the 
impacts will remain minor. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 
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Great Grey 
Owl 

Strix 
nebulosa 

6–10 
resident 
pairs 

The project will not have substantial adverse 
effects on the nesting habitats or food species in 
the Natura site. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Arctic Tern 
Sterna 
paradisaea 

11–50 
nesting 
pairs 

The total loss of Lake Satojärvi will force the 
colony to move to new areas. The most likely new 
habitat is Lake Saiveljärvi outside the Natura site. 
On the Natura site scale, the adverse effects are 
moderate. 

The project is expected 
to have moderate but not 

substantial adverse 
effects on the species. 

Whooper 
Swan 

Cygnus 
cygnus 

11–50 
nesting 
pairs 

The total loss of Lake Satojärvi will affect the 
species during nesting (foraging area) and 
migratory periods (staging area). On the Natura 
site scale, the impact is moderate at the most 
since sustaining the number of pairs of the species 
for which the site was designated will also be 
possible in future.  

The project is expected 
to have moderate but not 

substantial adverse 
effects on the species. 

Wood 
Sandpiper 

Tringa 
glareola 

2,400 
nesting 
pairs 

The total loss of Lake Satojärvi will reduce the 
habitats of the species. The TSF is a potential 
habitat in future. The species also occurs in the 
southern section of the Huutamoaapa bog. On the 
Natura site scale, the impacts will remain minor. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Golden Eagle 
Aquila 
chrysaetos 

1–5 
resident 
pairs 

It appears that a nesting territory of the species 
located near the Natura site is currently being 
relocated to another area. The Natura site will be 
able to sustain the number of pairs of the species 
for which the site was designated. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 

White-tailed 
Eagle 

Haliaeetus 
albicilla 

1–5 
nesting 
pairs 

The total loss of Lake Satojärvi will change the 
feeding areas of the species. The TSF is a 
potential feeding area in future. On the Natura site 
scale, the impacts are moderate at the most. 

The project is expected 
to have moderate but not 

substantial adverse 
effects on the species. 

Capercaillie 
Tetrao 
urogallus 

251–500 
resident 
pairs   

The project will not have substantial adverse 
effects on the habitats of the species in the Natura 
site. The project may cause occasional 
disturbance to the species mainly in the habitats 
located in the southwestern parts of the Satovaara 
hill. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Peregrine 
Falcon 

Falco 
peregrinus 

1–5 
nesting 
pairs 

WRD1.1 will notably increase disturbance in the 
habitats on the Huutamoaapa bog. Relocation of 
the territory is highly likely. The total loss of Lake 
Satojärvi will change the feeding areas of the 
species. The TSF is a potential feeding area in 
future. On the Natura site scale, the impacts are 
moderate at the most. 

The project is expected 
to have moderate but not 

substantial adverse 
effects on the species. 

Black 
Woodpecker 

Dryocopus 
martius 

6–10 
resident 
pairs 

Three-toed 
Woodpecker 

Picoides 
tridactylus 

11–50 
resident 
pairs 

Hazel Grouse 
Bonasa 
bonasia 

11–50 
resident 
pairs 

The project will not have substantial adverse 
effects on the habitats of the species in the Natura 
site. The project may cause occasional 
disturbance to the species mainly in the habitats 
located in the southwestern parts of the Satovaara 
hill. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Bluethroat 
Luscinia 
svecica 

11–50 
nesting 
pairs 

The species will not experience substantial 
adverse effects on the Natura site scale.  

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Hen Harrier 
Circus 
cyaneus 

31 nesting 
pairs 

The project will not have substantial adverse 
effects on the habitats of the species in the Natura 
site. The affected areas will become an unsuitable 
habitat for the species. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 
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Ruff 
Philomachus 
pugnax 

700 
nesting 
pairs 

The habitats at and surrounding Lake Satojärvi will 
disappear. Disturbance will extend to a larger area. 
Impacts will also be experienced during migratory 
periods. Although compensatory habitats are 
found both within and outside the Natura site, the 
impacts are moderate. The TSF is a potential 
feeding area during migratory periods in future. 

The project is expected 
to have moderate but not 

substantial adverse 
effects on the species. 

Short-eared 
Owl 

Asio 
flammeus 

6–10 
nesting 
pairs 

The habitats of the species will be reduced, but on 
the Natura site scale this will not have substantial 
adverse effect. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Osprey 
Pandion 
haliaetus 

1–5 
nesting 
pairs 

The total loss of Lake Satojärvi will change the 
feeding areas of the species. The TSF is a 
potential feeding area in future. On the Natura site 
scale, the impacts are moderate. 

The project is expected 
to have moderate but not 

substantial adverse 
effects on the species. 

Black Grouse Tetrao tetrix 

251–500 
resident 
pairs 

The project will not have substantial adverse 
effects on the habitats of the species in the Natura 
site.  

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Smew 
Mergus 
albellus 

1–5 
nesting 
pairs 

Lake Satojärvi is a primary habitat for the species 
during, for example, moulting and migratory 
periods. Compensatory habitats are found both 
within and outside the Natura site, but they do not 
fully correspond to the Lake Satojärvi conditions. 
On the Natura site scale, the impact is moderate. 

The project is expected 
to have moderate but not 

substantial adverse 
effects on the species. 

Pygmy Owl 
Glaucidium 
passerinum 

6–10 
resident 
pairs 

The project will not have substantial adverse 
effects on the habitats of the species in the Natura 
site.  

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Red-necked 
phalarope 

Phalaropus 
lobatus 

1,200 
nesting 
pairs 

The total loss of Lake Satojärvi will affect mainly 
on staging and foraging areas during migratory 
periods. The project will not have substantial 
adverse effects on the habitats of the species in 
the Natura site. As regards the Huutamoaapa bog, 
the impacts will also remain below substantial 
level. The impacts are minor to moderate. 

The project is expected 
to have no higher than 

moderate, but not 
substantial adverse 

effects on the species. 

Regularly occurring migratory birds 

Little Bunting 
Emberiza 
pusilla 

180 
nesting 
pairs 

Spotted 
Redshank 

Tringa 
erythropus 

6–10 
nesting 
pairs 

Common 
Kestrel 

 Falco 
tinnunculus 

1–5 
nesting 
pairs 

The staging areas of the species in the entire 
Natura site will not be changed. The total loss of 
Lake Satojärvi will mainly reduce the staging and 
foraging areas of the Spotted Redshank during 
migratory periods. However, compensatory 
habitats can still be found in the Natura site. The 
TSF is potential habitat for the Spotted Redshank 
in future. Also, the nesting habitats of the species 
will not experience substantial impacts.  

The project is not 
expected to have 

substantial adverse 
effects on the species. 

Species of fauna listed in Annex II of the Habitats Directive 

Wolverine Gulo gulo 

1–5 
resident 
individuals 

Otter Lutra lutra 

6–10 
resident 
individuals 

The project will not have substantial adverse 
effects on the vast habitats of the species. The 
changes taking place at Lake Satojärvi and in the 
southern section of the Huutamoaapa bog and the 
increased disturbance near the Natura site may 
affect the routes of the species, but this will not 
have more extensive effect on the occurrence of 
the species in the Natura site. 

The project is not 
expected to have 

substantial adverse 
effects on the species. 

7.2.6 Impacts on the Natura site as a whole 
The project is expected to have substantial adverse effects on the transition mires 
and quaking bogs as well as natural dystrophic lakes and ponds. The project is not 
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expected to have substantial adverse effects on other protected habitat types or plant 
species in the Natura site. 

The impacts on the protected individual species of fauna are considered to be minor or 
moderate at the most. The reason for this conclusion is that the total area of the 
Koitelainen Natura site is large and the Natura site as a whole will also in future be able 
to perform its task, i.e., sustain sufficient areas of ecologically functional habitats for the 
number of pairs of the species specified in the Standard Data Form. 

Since a number of species will be affected and the habitat composition of the Natura site 
will be considerably changed, especially due to the total loss of Lake Satojärvi, the 
overall impact of the ALT2 (TSF5) actions on the overall coherence and ecological 
integrity of the Natura site is considered to be highly adverse. The substantial 
changes revealed by the designation-specific assessment may together have substantial 
adverse effects on the characteristics, habitat composition, or ecological functionality of 
the site in the foreseeable future. 

The possibility that the specified activities could in the foreseeable future have adverse 
effects on the overall coherence and ecological complexity of the Natura site cannot be 
completely ruled out. Consequently, and based on the precautionary principle, the 
overall impact of the project alternative on the protected habitat types and species in the 
Natura site is considered to be highly adverse. 

8 MITIGATING MEASURES 
Dust emissions can be reduced by spraying the TSF area with water or, for example, 
lime milk. The purpose is to ensure that the tailings slurry to be pumped in the area is 
spread evenly throughout the area in order to keep the exposed tailings surface as wet as 
possible. Planting vegetation in the boundary areas of the TSF can be used to prevent 
dust emissions from these areas. 

If TSF5 situated on Lake Satojärvi in the Koitelainen Natura site is implemented, 
compensatory measures must be taken. The priority natural habitat types found in the 
area of TSF5 are aapa mires, bog woodland, deciduous swamp woods, and Western 
Taïga. A similar compensatory area near the project site is Lake Saiveljärvi and its 
surrounding areas. Of the priority natural habitat types, aapa mires and bog woodland 
may be found in the said area. Of other habitat types that occur around Lake Satojärvi 
and will be covered by TSF5, occurrences of natural dystrophic lakes and ponds as well 
as small rivers and brooks may be found in the area surrounding Lake Saiveljärvi. In 
addition, transition mires and quaking bogs as well as alkaline fens are habitat types that 
may occur more sparsely around Lake Saiveljärvi than around Lake Satojärvi. 

As regards the species of fauna, the most important compensatory measure is associated 
with compensating the habitats that will disappear with Lake Satojärvi. As stated in the 
above sections, Lake Saiveljärvi, Lake Iso Moskujärvi, and Lake Pieni Moskujärvi are 
in principle potential compensatory sites. However, the prevailing habitat composition 
of these lakes does not fully correspond to that of Lake Satojärvi. 

Potential impacts in the Huutamoaapa direction can be efficiently reduced if the waste 
rock dump is not extended into the Natura site or the immediate vicinity of the site. This 
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issue can be taken into account when the waste rock area is designed in detail in future, 
provided that this expansion direction is chosen. 

9 MONITORING 
A monitoring plan was accepted for the Kevitsa mine in connection with granting the 
environmental permit. If the proposed scaling up of production is implemented, 
monitoring must be expanded to some degree. The proposal for monitoring the project's 
environmental impact is described in the EIA report associated with the proposed 
scaling up of the Kevitsa mine. 

The impacts of the project on vegetation and especially on the Natura 2000 network 
sites can be monitored, for example, by setting up sample areas (vegetation monitoring 
plots) and points for measuring groundwater level (monitoring wells) on and in the 
immediate vicinity of the sites. 

Emissions control includes annual measurements of airborne emissions (particles, SO2, 
NOX) by each emission source, as well as measurement of noise emissions. Sound 
power levels of new activities causing noise will be measured always when the 
activities are implemented. The noise contour map prepared for the mine will be 
updated accordingly. 

As regards the species of fauna, it is estimated that no separate monitoring is necessary 
for the Natura site in addition to the current environmental monitoring scheme. An 
exception to the above is ALT2. If TSF5 and WRD1.1 are implemented, their impact on 
birdlife in the Natura site should be monitored separately. 
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10 POMOKAIRA NATURA SITE NEEDS ASSESSMENT 

10.1 Pomokaira Natura site (FI1301712) 
Pomokaira is protected both as an SCI area under the Habitats Directive and as an SPA 
area under the Birds Directive. The Natura site covers an area of 92,358 hectares, 
located in the municipalities of Sodankylä and Kittilä. 

In the Standard Data Form, the reasons for which the site was designated as a Natura 
site are as follows: 

Habitat type in the Habitats Directive (* = priority natural habitat 
type) 
 

% of the total Natura site area 
 

7310 Aapa mires* 35 
9010 Western Taïga* 30 
91D0 Bog woodland* 15 
91E0 Alluvial forests* 10 
8220 Siliceous rocky slopes with chasmophytic vegetation 2 
4080 Sub-Arctic Salix sp. scrub 2 
3260 Small rivers and brooks 2 
4060 Alpine heaths 1 
7230 Alkaline fens <1 
9050 Herb-rich forests <1 
3160 Natural dystrophic lakes and ponds <1 
3210 Fennoscandian natural rivers <1 
  
 
Bird species listed in Annex I of the Birds 
Directive 
 

 

Merlin Falco columbarius 
Tengmalm's Owl Aegolius funereus 
Hawk Owl Surnia ulula 
Eagle Owl Bubo bubo 
Golden Plover Pluvialis apricaria 
Crane Grus grus 
Great Grey Owl Strix nebulosa 
Arctic Tern Sterna paradisaea 
Whooper Swan Cygnus cygnus 
Wood Sandpiper Tringa glareola 
Capercaillie Tetrao urogallus 
Black Woodpecker Dryocopus martius 
Three-toed Woodpecker Picoides tridactylus 
Hazel Grouse Bonasa bonasia 
Bluethroat Luscinia svecica 
Hen Harrier Circus cyaneus 
Ruff Philomachus pugnax 
Short-eared Owl Asio flammeus 
Black Grouse Tetrao tetrix 
Smew Mergus albellus 
Pygmy Owl Glaucidium passerinum 
Red-necked phalarope Phalaropus lobatus 
3 threatened species  
  
Regularly occurring migratory birds not listed in 
the Birds Directive 

 

 
Jack Snipe 

 
Lymnocryptes minimus 

Spotted Redshank Tringa erythropus 
Little Bunting Emberiza pusilla 
Common Kestrel Falco tinnunculus 
  
Species listed in Annex II of the Habitats Directive 
 

 

Wolverine Gulo gulo 
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Otter Lutra lutra 
Xestia borealis Xestia borealis 
Lapland buttercup Ranunculus lapponicus 
Arctagrostis latifolia Arctagrostis latifolia 
Yellow marsh saxifrage Saxifraga hirculus 

 

The Pomokaira site, including the Tenniöaapa and Kaita-aapa mires, is one of the most 
important aapa mire complexes in southern Lapland (Peräpohjola). The rivers divide the 
site into a number of large sections. Since the mires are relatively level, the flarks are 
large and strings long and continuous. At Tenniöaapa, on the southwestern side of River 
Ylä-Postojoki, is an extensive, soft flark bog area with strings that stretch almost 
unbroken through the area. 

Since the Pomoaapa-Iso Postoaapa mire area includes mires of the southern Lapland 
and Forest Lapland (Metsä-Lappi) areas, it is a transitional zone of mire complexes. The 
main part of the Postoaapa area is southern Lapland aapa mire, with long strings 
dividing large flarks. This mire also has distinct Forest Lapland characteristics with net-
like string and flark formations. Pomoaapa is primarily characterised with aapa mire 
features common for Forest Lapland. Typical characteristics include the strings broken 
by frost, the relatively small size of flarks, and the distinct gradient of the mire in some 
places. The forests of the region are almost entirely natural state spruce stands that are 
over 200 years old. The area also has ultra-alkalic rock. The site has special importance 
as a nesting area for northern wetland birds. 

The site consists of the areas of Pomokaira-Tenniöaapa and Ilmakkiaapa that are 
included in the Finnish mire conservation programme (SSO120564, SSO120569). 
Conservation is implemented by designating the areas as mire reserves (SSA120157, 
SSA120158). The Natura site also includes the Pomokaira area that belongs to the 
national programme for the protection of old-growth forests (AMO120286), and the 
state-owned Mätäsaapa area that is not included in any of the conservation programmes. 
Protection is also implemented under the Finnish Nature Conservation Act for other 
areas of the site. The site is used by the Finnish Defence Forces (FDF) as a shooting and 
training area as well as for military construction. There are structures and equipment 
associated with the FDF activities in the site. Protection of the site will not restrict the 
FDF activities or any further development of these activities. 
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Figure 5. Location of the mine access road in relation to the Pomokaira 
Natura 2000 site. (The Natura site and mire reserve boundaries are indicated 
with a green line and a brown dotted line, respectively) 1:30 000. 

10.2 Needs assessment 
The Pomokaira Natura 2000 site is relatively far – approximately 8 kilometres – from 
the mining site. The transport route of the mine borders the Natura site (Figure 5). The 
nearest point is at the junction of the European route E75 and the mine access road, 
from where the distance to the site is approximately 150 metres. The mine access road 
was built in 2010. The new road forms a linear structure beside the Ilmakkiaapa mire 
reserve that extends to the southeast section of the Natura site. The length of the 
structure is approximately 2 kilometres. 

The impact of traffic on the Pomokaira Natura 2000 site has been examined and the 
need for an actual Natura assessment specified in the Nature Conservation Act has been 
assessed by examining any potential impact mechanisms that would affect the 
objectives for which the Natura 2000 site was designated. Based on the work described 
above, a further assessment was made to establish the potential importance and 
likelihood of the adverse effects that will result from the project, or could from a 
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combination of the project with other projects, and which will affect the objectives for 
which the Natura site was designated. 

As regards the natural values for which the Pomokaira Natura 2000 site was designated, 
the following values were examined: the habitat types listed in Annex I of the Habitats 
Directive, the species listed in Annex II of the Habitats Directive, the bird species listed 
in Annex I of the Birds Directive, and the migratory birds referred to in Article 4.2. of 
the Birds Directive. On the needs analysis, only these habitat types and species specified 
in the Standard Data Forms for the Natura site were assessed. The Finnish 
environmental administration's guidelines for performing Natura assessments are taken 
into account on the needs analysis. The guidelines provide instructions for assessing the 
effects in terms of, for example, deterioration, significance, and likelihood to ensure that 
the quality requirements set for the quality assessment are met 
(http://www.ymparisto.fi/download.asp?contentid=8189&lan=fi). The needs analysis is based 
on the available information, and it is produced as an expert assessment. The 
information on the Natura site and the reasons for its designation is based on the 
Standard Data Form for the site. No site visits were made regarding the needs analysis. 

The Pomokaira Natura site is large, and the length of the transport route section that 
borders the Natura site is short. Consequently, assessing the impacts of the project on 
the entire Natura site is not reasonable. The Natura site is not located right beside the 
new access road. The nearest point is at a distance of approximately 0.7 kilometres. The 
road itself is not expected to have substantial adverse effect on the protected habitat 
types and species in the Pomokaira Natura site. It is expected that road transport will 
only affect the species of fauna in the Natura site. These adverse effects can include 
traffic noise disturbance to the birds and other species of fauna, as well as an increase in 
the number of animals killed in traffic. The new mine access road is located in an area 
with forests and mires. A power line runs through the area. 

The traffic to the mine or its noise or dust impacts are not expected to have substantial 
adverse effects on the protected birds and other species of fauna in Pomokaira. Based 
on the above, it is concluded that a Natura assessment in accordance with Section 
65 of the Finnish Nature Conservation Act is not required. 
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43§   OPINION ABOUT THE LAND USE PLAN OF THE KEVITSA MINING AREA 

AND ABOUT THE NEED FOR PLANNING 
 
  Kh 43§ / 01.02.2011, Appendix 3 
 
  Land use planner Jani Hiltunen, 0400-596621 
 

Fqm Kevitsa Mining Oy calls Sodankylä Municipality on the opinion of 
the planning situation in the Kevitsa mining area and the possible need 
for future planning. The municipality has been asked to give the opinion 
in regards to the waste rock and tailings pond area that are related to the 
environmental impact assessment (EIA) process in the mine expansion 
project. 
 
The alternative areas in the EIA-procedure are shown on the map as 
appendix. A borrow pit (EO) in Lokka-Koitelainen-Kevitsa -master plan 
and the Koitelainen-area which has been reserved as a conservation area 
are also shown on the map (/sl). 
 
In the land use plan the “/sl” signs for a reserved conservation area 
Koitelainen in the EO area. It is forbidden to practice forestry or any 
other activity that may harm the conservation area unless there is a 
permission based on special legislation. The “/sl” area in the master plan 
has been added to Natura 2000 after the master plan has been made. 
Adding the “/sl” area to the nature conservation network strengthens the 
order in the master plan that forbids to practice any activity that may 
harm the conservation area. Option RH5 in EIA is located in this area.  
 
The options SK 1.2 and SK 1.1 are partly located outside the EO area. 
The part of the SK 1.2 that locates outside the EO area is marked with 
MT that signs for agricultural and forestry area in the master plan. The 
part of the SK 1.1 that locates outside the EO area is marked with SL 
that signs for conservation area (Natura 2000). The other optional waste 
rock and tailings pond areas are located inside the EO area.
 
LAND USE PLANNER SUGGESTS: 
Municipal executive board notices about the Kevitsa land use plan and 
the need for planning: 
 
- Waste rock and tailings pond area option RH5 in the EIA is not in 
accordance with the Lokka-Koitelainen-Kevitsa master plan and it can 
not be executed. Master plan must be changed to execute the option 
RH5. 
 
- The other options in the EIA are not against the master plan.  
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MUNICIPAL MANAGER SUGGESTS: 
Municipal executive board accepts the proposal of the lad use planner. 
 
 
DECISION: 
Municipal executive board accepted the proposal of the municipal 
manager with the condition that the RH4 area should`n be used as 
tailings pond area because of the possible negative environmental 
impacts. 
 
For information: Fqm Kevitsa Mining Oy, Hiltunen 
 
 
    

Certified as genuine  
In Sodankylä 04.02.2011 

 

 
 
Raili Aho 
Recording secretary 

     
 
 

 
 
 
 
 
 

 



Appendix 10 
The following tables include the national land use guidelines (general and special 
guidelines) and the assessment, how the Kevitsa mine expansion and the different 
project options meet the guidelines.  

 
A well-functioning regional structure 
 
General guidelines 
                      
Guidelines Performance in the project 
Land use should support a balanced development of 
the regional structure and strengthen the 
competitiveness of business and industry also 
accounting the international aspects, by taking, as 
well as possible, advantage of existing structures and 
promoting an improvement in the quality of the living 
environment and a sustainable utilisation of the 
natural resources. The development of the regional 
structure and the land use should primarily be based 
on the individual strengths and location factors of the 
areas. 
 

Mine expansion project supports the guideline. 

Land use is to promote the interaction between the 
urban and rural areas as well as the development of a 
network of villages. In particularly sparsely 
populated rural areas and in stagnating areas, 
attention should be paid to the utilisation of the 
existing structures, to the diversification of business 
and industry, and to the basis for other activities. In 
land use planning, businesses and industry in areas of 
dispersed settlement, as well as individual activities, 
are to be taken into account, and also the need for 
new permanent residents in the countryside. 

Mine expansion project mainly supports the 
guideline. The alternative ALT2 (tailings deposition 
alternative TSF1 and waste rock deposition 
alternative SK1.2 and SK1.3) causes harm to reindeer 
herding. 

  
A more coherent urban structure and the quality of the living environment 
 
General guidelines 
 
Guidelines Performance in the project 
Land use promotes the ecological, economical, social 
and cultural sustainability of communities and living 
environments. 
  
Existing urban structures should be exploited and the  
urban regions and built areas should be improved. 
When developing the urban structures, the quality of 
the living environment should be improved. 
 

The mine expansion will bring more jobs and new 
residents to the area. There is room for new 
construction in Petkula village and Sodankylä center. 
New residents can enrich the local culture and revive 
the community. 
 
Tailings pond alternative TSF5 (ALT2) doesn’t 
improve the ecological sustainability. The expansion 
project as whole does not change the deterioration of 
Kevitsa hill accessability caused by the current mine 
construction. Tailings pond alternative TSF4 (ALT2) 
submerges more cultural relics than the other options. 

Urban structures are to be developed so as to make 
services and workplaces available to different groups 
of the population, and especially, as far as possible, in 
the vicinity of residential areas, so that the need for 
cars is at a minimum. Traffic safety, public transport, 

A shuttle bus can be arranged from Sodankylä center 
to the mine. It is possible to live in the nearest 
Petkula village.  



APPENDIX 10 
 

2 (7) 
 

 
Copyright © Pöyry Finland Oy 

and walking and cycling facilities should be 
improved. 

 

Land use should promote favourable conditions for 
businesses and industry by reserving a sufficient 
number of building sites and making use of the 
existing urban structure. For business activities and 
industry that might result in increased traffic, the aim 
is to locate them within an existing urban structure or 
otherwise close to good public transport links. 

 

The mine site is located at the mineralization zone. It 
is not possible to change the location of the mine 
through urban design. Workers are able to live in the 
nearest Petkula village. 

In land use, particular attention should be paid to 
prevention of inconveniences and risks to human 
health and to mitigation of existing disadvantages. 
 

Purpose of EIA is to find out the negative impacts 
and the risks of the mine expansion project, so that it 
is possible to choose the project option that has least 
negative impact on people and environment. There is 
no year-round population near the mine. 

 

In land use planning, existing environmental 
inconveniences, or such to be expected, as well as 
exceptional natural conditions are to be identified, 
and their effects prevented. Land use should establish 
preconditions for adapting to climate change. 
 
 

Purpose of EIA is to find out the negative impacts 
and the risks of the mine expansion project as well as 
exceptional natural conditions are to be identified, 
and their effects prevented. 

 
Special guidelines 

 
Guidelines Performance in the project 
In land use planning attention must be paid to the 
need for adequate supply of plots for workplace 
purposes. 

Petkula master plan includes new residential 
construction. A local detailed plan can be made if 
needed. There is also room for new residential 
construction in Sodankylä center. 

In land use planning, new major areas with dwellings, 
workplaces or services should not be located 
separately from existing urban structures. Major retail 
trade units should be located to support the urban 
structure. Exceptions can be made in cases where it is 
possible to show, on the basis of studies of needs and 
impacts that the use of the area is in line with 
sustainable development. 
 
 
 

The mine site is located at the mineralization zone. It 
is not possible to change the location of the mine 
through urban design. 

In land use planning, rural settlements and tourism 
and other recreational activities should be directed at 
supporting the rural centres and the networks of 
villages and the utilisation of the existing 
infrastructure. 

Petkula master plan includes new residential 
construction. A local detailed plan can be made if 
needed.  
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Land use planning should promote the exploitation of 
the existing building stock and establish a sound basis 
for a good urban image. In the development of the 
urban structure, green areas should be utilised so they 
can form larger integral units. 

Mine expansion exploits the existing infrastructure. 
There are available apartments in Sodankylä because 
of the declining population. There is also a possibility 
for new residential construction. 

 

Land use should take into account flood risk areas, as 
reported by the authorities, and the aim should be to 
prevent the risk of flooding. In land use planning, 
new construction should not be located in areas that 
are prone to flooding. An exception can only be made 
if need and impact studies indicate that the risks of 
flooding can be controlled and that the construction 
work is in line with sustainable development. Land 
use planning must indicate, if necessary, alternative 
land use solutions for what are especially important 
activities in terms of the viability of the community, 
but which pose considerable risks to the environment 
or people. 

 

There is no flood risk at the Kevitsa area. 

Sufficient distances should be left between functions 
and activities that can cause undesirable health 
effects or accident risks, on the one hand, and impact-
sensitive activities, on the other. Industries that are at 
risk of major catastrophes and the transport routes for 
dangerous substances, as well as chemical rail-yards, 
should be placed sufficiently far away from 
residential areas, areas for communal functions and 
sensitive natural areas. 
 

Purpose of EIA is to find out the negative impacts 
and the risks of the mine expansion project, so that it 
is possible to choose the project option that has least 
negative impact on people and environment. There is 
no year-round population near the mine. 
 
Water bodies may get contaminated in case of 
tailings dam failure. Dam safety is important aspect 
in the engineering of the facilities and the aim is to 
prevent the accidents.  

In land use planning, the suitability of the ground and 
bedrock for the intended uses should be taken into 
account. The need for remediation of contaminated 
land areas must be investigated prior to plan 
implementation. 
 

The mine site and the expansion are located at the 
mineralization zone where the metal contents in soil 
and groundwater are naturally on higher level.  
Mine site soil will be examined and at the end of the 
mine life cycle. If contaminated soil is found, 
appropriate remediation actions will be undertaken.  

 

The inconveniences of noise, vibration and impurities 
in the air should be prevented by proper land use, and 
already existing inconveniences should be mitigated. 
New residential areas or other noise-sensitive 
functions should not be placed in areas exposed to 
noise without sufficient noise abatement measures. 
 

Purpose of EIA is to find out the negative impacts 
and the risks of the mine expansion project, so that it 
is possible to choose the project option that has least 
negative impact on people and environment. There is 
no year-round population near the mine. 

 

 

Land use should promote energy savings and the 
potential for using renewable energy sources and 
district-heating plants. 

Energy consumption has been estimated during the 
EIA and a heating plant will be build at the mine 
area. Mine expansion increases the energy 
consumption. 
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In land use planning, a sufficient supply of water with 
good quality should be ensured, and the fact 
established that the regional water supply for 
population centres may be safeguarded. Moreover, 
the prevention of inconveniences resulting from 
wastewater is to be taken into account in land use 
planning. 
 

Mine site is not located at the groundwater area or in 
the vicinity of water intake plant. Mining activity 
does not have an effect on water supply in nearby 
villages. Wastewaters are treated. 

 

The cultural and natural heritage, recreation and natural resources 
 
General guidelines 
 

Guidelines Performance in the project 
Land use should contribute to the preservation of 
Finland’s cultural heritage and the built heritage 
and its regionally varying character. 

There are no nationally, provincially or regionally 
significant buildings on the project area. Historical sites on 
the area have been investigated. Historical sites possibly 
destructed by the project alternative ALT2 and respective 
tailings storage facilities TSF1 and TSF4 are classified to 
belong to classes II or III. 

 

Land use should promote the preservation of the 
diversity of valuable and sensitive natural areas. 
The preservation of ecological corridors between 
protection areas is to be promoted, and, where 
necessary, these areas and other valuable natural 
areas are also to be promoted. 
 

The alternatives SK1.1 (ALT2) and TSF5 (ALT2) are 
partly located on the Natura-area. TSF5 covers the entire 
Satojärvi lake. 
 
 
 
 

Land use should promote the recreational use of 
natural areas and improve the prerequisites for 
diversified use by promoting nature tourism and 
cultural tourism. Ecologically sustainable use 
of the network of protection areas and of 
valuable landscape areas is to be promoted in 
recreation activities, as these areas serve as base 
areas for tourism and for tourism in adjacent 
areas, without prejudicing the aims of nature 
conservation. Land use should promote the 
preservation of quiet areas reserved for this 
purpose. 
 

All tailings storage facility options force to move the 
adjacent snowmobile route. The route can be used after the 
relocation. Recreational activities in the mining area are 
prohibited. 
 
Especially the tailings pond alternativess TSF1 and TSF3 
(ALT2) and the planned waste rock areas have a negative 
impact on moose hunting.  
 

Land use should promote the sustainable use of 
natural resources so as to secure their availability 
for future generations as well. In land use and its 
planning, the location of natural resources and 
the possibilities of utilising them are to be taken 
into account. 
 

The mine site is located at the mineralization zone. 
Expansion makes it possible to utilise the natural resources 
better. 
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Land use should promote the achievement and 
maintenance of a good state of water bodies. 
 

Wastewater is treated on appropriate way.  
Effluents are monitored according to the requirements 
given in the environmental permit 

 
Special guidelines 

 
Guidelines Performance in the project 
Land use should safeguard the preservation of the 
nationally important cultural environment and natural 
heritage. The national inventories made by the 
authorities should be taken into account as starting 
points in land use planning. In regional land use 
planning, nationally important cultural environments 
and landscape areas are to be indicated. Land use in 
these areas should be adapted to their historical 
context. 
 

There is no nationally important cultural heritage at 
the area. The alternatives SK1.1 (ALT2) and TSF5 
(ALT2) are partly located on the Natura-area. 

In land use planning, especially ecologically or 
recreationally important significant and cohesive 
natural areas should be taken into account. Land use 
should be directed so as not to split up such areas 
unnecessarily. 
 

Alternatives SK1.1 (ALT2) and TSF5 (ALT2) are 
partly located on the Natura-area. 

In regional land use planning, usable bedrock 
resources, their consumption and the consumption 
need over the long term should be taken into account, 
and there is a need for harmonisation between 
exploitation and protection of these resources. The 
areas for excavation should be identified through an 
assessment of the natural and landscape values of the 
areas and also of their suitability as sources for water 
and rock material. 
 

Alternatives SK1.1 (ALT2) and TSF5 (ALT2) are 
partly located on the Natura-area. Otherwise the mine 
site and its expansion are classified as a mining area 
in a regional land use planning 

Land use planning should take into account the need 
for protecting groundwater and surface waters and 
the need for their use. Industries and activities 
causing a risk of pollution or changes in the 
groundwater should be located sufficiently far away 
from groundwater areas which are important and 
suitable with regard to water supply. 
 

Mine site is not located at the groundwater area. 
Mining activity does not have negative impact on 
nearby groundwater areas and utilised groundwater 
resources. 

Good quality and cohesive agricultural fields should 
not, without particular reason, be used for building, 
nor should good quality and cohesive forest areas be 
fragmented by other types of land use. 
 
 

Mine expansion is justified for economic and 
communal reasons. 
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Well-functioning communication networks and energy supply 
 

General guidelines 
 

Guidelines Performance in the project 
Transport systems are to be planned and developed as 
entities encompassing different modes of transport 
and serving settlements and businesses and industry. 
The transport system and land use should be 
harmonised in such a way that the need for private 
cars is reduced and environmentally beneficial modes 
of transport are improved. Particular attention should 
also be paid to improving traffic safety. 
 

Commuter traffic can be reduced with an arranged 
shuttle bus from Sodankylä center to mine site.  

Also in the largest expansion option the traffic safety 
remains at the average level. 

 
Special guidelines 

 
Guidelines Performance in the project 
Land use should safeguard the continuity of existing 
nationally important rail lines, roads and waterways 
and the possibilities of developing them. Land use 
should also safeguard the possibilities of developing 
nationally important harbours and airports and border 
crossing points. 
 

Mine expansion project does not prevent developing 
the Arctic Ocean route. 

 
 
Areas of outstanding interest as natural and cultural sites 

 
General guidelines 

 
Guidelines Performance in the project 
Land use should promote the preservation of coastal 
regions, and the Lapland fell area and Vuoksi 
waterways as particularly significant natural and 
cultural areas. At the same time, the prerequisites for 
housing and for business and industry should be 
maintained. The particular features of these areas 
should be recognised, and land use should be adapted 
in a balanced way so as to safeguard the preservation 
of the exceptional natural and cultural values and 
natural carrying capacity. At the same time, the 
preservation of characteristic villages and cultural 
milieus adapted to the natural conditions is to be 
safeguarded so that they remain unbroken entities. 
 

Mine expansion project meets mainly the guideline. 
Alternatives SK1.1 (ALT2) and TSF5 (ALT2) are 
partly located on the Natura-area which is against this 
guideline.  

In the Sami home region in Lapland, land use should 
take account of the right of the Sami people, as an 
indigenous nation, to maintain and develop their own 
culture in order to safeguard their traditional 
livelihoods. In the reindeer herding area, the land use 
prerequisites for reindeer husbandry are to be 
safeguarded. 

In terms of project alternative ALT2: Waste rock area 
options SK1.2 and SK1.3 have negative impact on 
reindeer herding. Regarding the tailings storage 
facility options TSF1 and TSF3 the negative impacts 
are significant.  
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National land use guidelines apply the mine expansion project only partly. 

In terms of realization of national land use guidelines the following disbenefits and risks 
are essential: e.g. trade and industry, nature, scenery and cultural heritage, recreational 
use and impacts on residential and expansion areas.  

Expansion project mainly supports the national land use guidelines. The alternatives 
TSF1, TSF5, SK1.1 and SK1.2 (ALT2) are most significantly against the guidelines 
because of the natural values and reindeer herding. 
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