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APPLICATION 

Kevitsa Mining Oy submitted an application on 19 December 2011 for the 
environmental and water management permit for the expansion of 
operations at the Kevitsa Mine. The intention is to double the production of 
the mine. 

OPERATIONS AND LOCATION 

The Kevitsa Mine is located in the Municipality of Sodankylä 35 kilometres 
north of the centre of the village of Sodankylä. 

The purpose of the project is to increase the extraction of ore at the Kevitsa 
Mine to 10 million tons. Stockpiling areas for tailings, marginal ore and waste 
rock will be expanded. The concentration plant will be expanded and more 
froth flotation cells will be constructed. 

The expansion of operations require the increase in the quantity of water 
taken from the River Kitinen, the diversion of the headwater fork of the 
Mataraoja Stream, and the pumping of groundwater from the expanding 
open pit.   

Operations are located in the current mining area (concession) (Kevitsa 758-
412-35-1), which is owned in its entirety by Kevitsa Mining Oy.  

JUSTIFICATIONS FOR THE PERMIT APPLICATION 

Justification for applying for the environmental permit 

According to section 23, subsection 2 of the Environmental Protection Act 
the emissions produced by the operations of the permit recipient and the 
increase in impacts or the alteration of any other essential activities require 
a permit. 

According to section 1, subsection 1 of the Environmental Protection 
Decree, the following project-related functions requires an environmental 
permit: 

7a) mining activities 
7b) ore concentration plant 
13e) waste areas for mining waste 
3b) power plant with fuel power less in excess of 5 MW 
4f) plant preparing blasting agents or the intermediate products for such 
5a) liquid fuel distribution station with a fuel container capacity of at least 10 
m3, or storage facility for other flammable liquids or hazardous chemicals 
that may store at least 100 m3 of such chemicals. 
13a) waste water treatment facility catering to a population equivalent (AVL) 
of 100 persons. 
 

Justification for applying for the water management permit 

Construction as intended by chapter 2 of the Water Act, and water 
conducting for other purposes than for domestic water supply as intended 
by chapter 9, and measures that lead to the temporary groundwater 
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discharge from the groundwater deposit in excess of 250 m3/day, require a 
permit. 

JURISDICTION OF THE PERMIT AUTHORITY 

If a number of operations within the operational area subject to 
environmental permit requirement have a technical and operational 
connection that means the environmental impacts or waste management of 
such should be inspected together, in accordance with section 35, 
subsection 4 of the Environmental Protection Act, permits shall be sought 
for all the operations in question, either using separate permit applications 
or a joint permit application.  

If operations require a permit as intended by section 35, subsection 4 of the 
Environmental Protection Act, the permit matter for different operations shall 
be resolved by the Regional State Administrative Agency, if even one of the 
operations are subject to a permit that belongs to its jurisdiction. In 
accordance with section 5, subsection 1, item 5 of the Environmental 
Protection Decree, the Regional State Administrative Agency shall resolve 
the environmental permit issue for the mining activities. 
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PERMITS, AGREEMENTS, PLANNING SITUATION AND ENVIRONMENTAL IMPACT 
ASSESSMENT RELATING TO OPERATIONS 

In accordance with the application the following permits and agreements are 
associated with the operations of the Kevitsa Mine: 

 

Permits, agreements Authority Date Diary No

Notif ication on test mining at Kevitsa claim area PSY 12.4.2006 PSY-2006-Y-49

Building permit for pow er line according Electricity market law  

(386/1995) 18
EMV 7.5.2007

190/411/2007

Permit to construct Vajusuvanto bridge
PSY 12.12.2007

PSY-2007-Y-9                

Nro 105/07/1

Permit to construct Mataraoja bridge
PSY 17.1.2008

PSY-2007-Y-133             

Nro 6/08/1

Authorisation to begin construction w ork on Vajusuvanto bridge
PSY 12.2.2008

PSY-2008-Y-3                   

Nro 10/08/1

Stipulation for Kevitsa Mining Concession TEM 10.6.2008 3/653/2006

Mining license TEM 28.9.2009 KaivNro 7140

Environmental permit for emissions and for discharging to w ater and 

a permit to begin construction and operation nothw ithstanding the 

right to appeal

PSY 2.7.2009

PSY-2007-Y-101           

Nro 46/09/1

Agreement: Compensation of negative effects due to Kevitsa mine 

operation and co-operation in the reindeer herding issues

Oraniemi reindeer 

herding 

cooperative

25.11.2009

Permit to amend condition No 18 of the environmental permit relating to 

the use of w aste rock in the construction of the access road
AVI 4.2.2010

PSAVI/60/04.08/2010 Nro 

5/10/1

Permit to amend condition in the environmental permit and a permit to 

begin construction and operation nothw ithstanding the right to appeal AVI 17.9.2010

PSAVI/201/04.08/2010 

Nro 79/10/1

Permit to amend the environmental permit regarding the w ater 

reservoir
AVI 11.2.2011

PSAVI/226/04.08/2010 

Nro 6/11/1 

Decision on the appeal related to the Environmental and w ater permit
VaHO 29.3.2011

Nro 11/0069/1

Permit to amend the environmental permit for the tailings storage 

facilities A and B
AVI 11.5.2011

PSAVI/232/04.08/2010 

Nro 30/11/1

Agreement on compensation to the Kemijoki w ater system of the loss 

of hydropow er due to w ater discharge (environmental permit 

condition 67) and production loss during construction of the 

Vajusuvanto bridge and new  connecting road to the Vajukoski 

hydropow er plant.

Kemijoki Oy 27.5.2011

Approval of Kevitsa mine w aste management plan and energy 

eff iciency plan
AVI 20.6.2011

PSAVI/200/04.08/2010 

Nro 51/11/1

Approval on the master plan of the open pit mine Tukes 11.8.2011 7631/35/2011

Agreement on f low  data from the Vajukoski hydropow er plant. Kemijoki Oy 16.9.2011

Environmental permit for the Kevitsa mine solid fuel boiler and change 

on oil boiler fuel, Sodankylä 
AVI 30.9.2011

PSAVI/28/04.08/2011

Permit to store and handle hazardous chemicals, internal emergency 

plan
Tukes 4.10.2011

6076/36/2011

Environmental permit of the Kevitsa Mine's fuel distribution station AVI 28.5.2012 PSAVI/129/04.08/2011

Decision on the appeal related to tailings storage facility A VaHO 28.8.2012 No. 12/0248/1

Decision on the appeal related to the heating plant VaHO 28.9.2012 No. 12/0281/1

Decision on the business operator's appeal on the environmental- and 

w ater management permit no. 46/09/1
KHO 4.9.2012

file 2322

Discharge of treated excess w ater to the Vajukoski reservoir and 

operation startup permit
AVI 24.6.2013

PSAVI/21/04.08/2013 no. 

60/2013/1

Decision on the appeal regarding the alteration of the environmental- 

and w ater management permit 
VaHO 11.12.2013

No. 13/0364/1

Decision on the business operator's appeal regarding the Vaasa 

administrative court decision no. 12/0248/1
KHO 18.12.2013

file 4005

Authority abbreviations used in the table

AVI    Northern Finland Regional State Administrative Agency

EMV  Energy Market Authority

PSY  Northern Finland Environmental Permit Authority (currently AVI)

TEM  Ministry of Employment and the Economy

Tukes Finnish Safety and Chemicals Agency

VaHO The Administrative Court of Vaasa
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Furthermore, on 27 May 2014 the Regional State Administrative Agency for 
Northern Finland issued decision nos. 52/2014/1 and 53/2014/1 concerning 
the approval of the monitoring report on the conducting of surplus water of 
the Kevitsa Mine and the conducting of treated surplus water of the Kevitsa 
Mine into the Vajukoski basin (in 2014). 

Environmental Impact Assessment 

The assessment procedure as intended by the Act for Environmental Impact 
Assessment Procedures has been performed for the expansion of the mine. 
The Lapland ELY Centre issued its statement on 28 July 2011 concerning 
the assessment report and the adequacy of such. In connection with the EIA 
project the Lapland ELY Centre and Metsähallitus have issued their 
statements on the Natura Assessment for the project. 

Area planning situation 

The Northern Lapland Regional Plan shows the Kevitsa area as a mining 
area with the marking EK. The planning regulations for the mining area 
confirms that the mining operations shall be planned in such a way, that no 
significant emissions or hydrological impacts or any other detrimental 
impacts are focused on the values that were the original reasons for the 
Koitelainen area being included in the Natura 2000 network. A power line 
travels on the southern side of the Kevitsa area and a snowmobile route 
along the western edge. The eastern part of the area is bordered by the 
Koitelainen Natura area (SL 4310). A rural development zone (mk 8025) has 
been marked on the plan which mainly incorporates the villages of Kersilö, 
Moskuvaara and Petkula closest to Kevitsa.  

The area has a currently valid Lokka-Koitelainen-Kevitsa Disposition Plan 
ratified by the Lapland Regional Environment Centre on 7 September 2001. 
According to the Municipality of Sodankylä the mining project with the scope 
depicted in the EIA Report corresponds to the disposition plan. In the 
disposition plan the majority of the mining area (EO) is marked as an earth 
extraction area, which is intended for mining operations and extraction of 
soils. In the master plan the majority of areas surrounding the EO area have 
been marked as areas for agriculture and forestry. According to the plan, 
other use of the area shall be implemented in such a way, that no 
unreasonable harm is caused to the reindeer economy in particular. 

No local detailed plans are currently valid for the mining area or its 
neighbouring areas. The current buildings in the mining area have been 
constructed using planning requirement solutions.  

ACTIVITIES OF THE PLANT 

General description of activities 

An environmental and water management permit was issued for the 
operations at Kevitsa on 2 July 2009. According to the permit, a total of five 
million tons of ore and 16 million tons of waste rock can be excavated per 
year. The permit covers the excavation of ore and waste rock from an open 
pit, crushing and grinding, concentration producing nickel and copper 
concentrates and the placement areas for the by-products of operations, 
such as tailings and waste rock.  
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A crushing plant, grinding plant and concentration plant have been 
constructed for the Kevitsa Mine, including other support operations such as 
office, servicing and maintenance facilities, waste rock and tailings 
stockpiling areas, a heating plant, fuel distribution station, power line and 
electrical substation, water intake station, treatment facilities for water 
contaminated in production and sanitary waste water.  

Production at the Kevitsa Mine was initiated in summer 2012. 

Ore is excavated from an open pit. According to the most recent excavation 
optimisation, underground mining would not be feasible on the basis of 
current knowledge. Following the expansion the intention is to annually 
excavate a maximum of 10 million tons, raising the total extraction of ore to 
166 million tons. In addition to the extraction of ore, waste rock will be 
extracted to a maximum of 63 t/a and a total of 465 Mt. 
 
The extracted ore is loaded into mine trucks and hauled from the open pit to 
the concentration plant. The final products produced are two mineral 
sulphide concentrates with the principle commercial metals being nickel and 
copper. Other commercial metals are cobalt, platinum and gold. 
 
The coverage of the mining area (concession) is currently 14 km2, of which 
approximately 10 km2 will be taken into use. The majority of operations are 
located in accordance with the earlier granted environmental and water 
management permit, and there is no need to alter or expand these as 
operations expand. These operations are the access road, power line, plant 
area and raw water intake. As the overall production of the mine increases, 
an extra area is required within the mining area (concession) for waste rock. 
The waste rock area is expanded and the dams of the tailings stockpiling 
areas in such a way that all tailings produced (160 Mt) will fit in the existing 
ponds. The water storage basin and treatment of surplus water require more 
space. The open pit is expanded and overburden is removed from an 
expansive area. The concentration plant building is also being expanded. 

Due to the formation of the ore and other geological and excavation 
technique factors the majority of waste rock will be generated during the 
initial years of mining operations. Three times more waste rock will be 
generated than ore. The earlier ratio of waste rock to ore was estimated to 
be 4:1. 

Upon the cessation of production activities the rehabilitation of the area will 
be commenced, such as the possible demolition of buildings and structures, 
closure of the operational areas and landscaping of the area. In areas 
intended for mining waste the rehabilitation and landscaping work is initiated 
in stages already during the operational stage, once the ultimate filling levels 
have been achieved in these areas. Post-monitoring will continue for a 
number of years following the decommissioning of mining activities. 

Expansion of operations 

The planned total excavation of ore for the operational stage of the mine is 
estimated at 631 Mt (465 Mt of waste rock and 166 Mt of ore). The 
operational period for the mine with the existing ore quantity is around 20 
years.  

Copper and nickel concentrate is produced at the Kevitsa Mine, which is 
sold as is on the global markets. Following the expansion approximately 10 
Mt of ore is extracted each year, copper concentrate at an annual level of 
120,000 tons and nickel concentrate at 160,000 tons would be produced 
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each year. The copper content of copper concentrate is approximately 28% 
and the nickel content of nickel concentrate is approximately 12%. In 
addition the nickel concentrate has platinum group metals and cobalt, and 
the copper concentrate has gold as by-products. The concentration plant 
operates non-stop. Its annual capacity utilisation rate is estimated on 
average to exceed 90%, which translates to 320 operating days and 
operating time approximately 8000 h/a. The necessary large-scale servicing 
and maintenance work is performed when plant production is interrupted. 

Concentrates are hauled by road to a harbour in the Bothnian Bay or 
smelting plant, or to the rail terminal in the area between Kemijärvi and 
Rovaniemi, from which transportation to the markets continues by rail. 

Blasting related to the excavation of ore and waste rock occurs no more than 
three times a day during the period 6 a.m. – 10 p.m. Ore and waste rock is 
loaded and transported outside the area in three shifts seven days a week. 

With the expansion in mining operations the concentration plant area will not 
be significantly expanded.  Nevertheless, the secondary crushing plant, 
grinding mills and raising of the capacity of the flotation cells requires extra 
construction.  

The access road, electrical power line, plant area, raw water intake and 
water treatment structures are in use and these do not require alteration or 
expansion. New or expanded placement sites are required for the extra 
water storage basin, tailings and waste rock. 

The semi-manufactured product of the blasting agent shall be prepared in 
the matrix plant to be constructed in connection with the production facility 
of the mine in the northern part of the waste rock area for the mine. The 
ammonium nitrate solution required for the making of emulsion matrix and 
the sensitising agent for the end product are produced in the area.  

Ore resources 

The Kevitsa layered intrusion is located in the Matarakoski formation that 
belongs to the Central Lapland greenschist formation, and mainly comprises 
finely grained, phyllites and black schist stratified in water. The Kevitsa 
intrusion has an age of 2057 million years and was formed by the mafic 
magma penetrating the surrounding sediments and volcanites (e.g. tuffites). 
The magmatic stratification produced during crystallisation is in line (45°–
50°) with the base contact in the lower sections of the stratigraphic 
sequence. The incline becomes more gently sloping in the upper sections of 
the intrusion and is almost horizontal in the upper section of the gabbros. 
The intrusion covers an area of approximately 16 km2 and according to 
current estimates it has a depth of at least 1000 metres. The contacts of the 
intrusion with the waste rock have remained as unchanged in the northern 
and southern edges of the intrusion. The most common rock types of the 
intrusion are ultramafic (over 90% ferromagnesium minerals) olivine 
pyroxenite, metamorphic olivine pyroxenite, websterite, dunite and gabbros. 
The Satovaara fault zone is located to the east of the intrusion. 

Olivine pyroxenite is an ultramafic (<45% SiO2) rock type holding the 
principle minerals of: olivine ((iron and magnesium silicate combination, i.e. 
FeSiO2-MgSiO2), olivine pyroxenite contains <40% olivine), clinopyroxene 
(contains numerous silicate minerals, e.g. calcium magnesium iron silicate) 
and orhtopyroxene (ferromagnesium silicate combination series, i.e. (Mg, 
Fe)Si2O6-(Fe, Mg)Si2O6).  

In the altered olivine pyroxenite the original magmatic minerals (pyroxenites 
and olivine) are replaced by secondary minerals such as amphiboles 
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(double-chain silicates), serpentinites (common formula 
(Mg,Fe)3Si2O5(OH)4), talc (Mg3Si4O10(OH)2), chlorite (magnesium iron 
aluminium hydroxide silicate) and carbonate (e.g. calcite CaCO3). However, 
olivine websterite is pyroxenite comprising orthopyroxene and 
clinopyroxene. Dunite differs from the abovementioned due to its high olivine 
concentration (at least 90%). Gabbro is an alkaline deep rock type with the 
principle minerals of high calcium plagioclase and clinopyroxene.  

The ore deposit contained in the intrusion covers an area of approximately 
13.3 hectares and the relatively low concentrated Ni-Cu-PGE ore where the 
metals are mainly bound in the sulphide mineral disseminated deposit 
occurring in the olivine pyroxenite. In addition to nickel and copper, the ore 
includes cobalt, platinum, palladium and gold. The incline of the orebody 
fluctuates by following the gently sloping magmatic stratification in its 
southern section, whereas in the central section it is fragmented by the fault 
lying in the north-northwest direction. The ore mineralisation continues to at 
least a depth of 750 metres. 

The most common sulphide minerals of the ore deposit are fine and medium 
coarse pyrrhotite (FeS), chalcopyrite (CuFeS2) and pentlandite ((Fe,Ni)9S8). 
In the surface sections of the deposit pentlandite is partly replaced by 
millerite (nickel sulphide, NiS) and heazlewoodite (nickel sulphide, Ni3S2). 
Platinum and palladium usually occur in sulphosalts, such as tellurides and 
arsenides. According to the newest mineralogical and metallurgical tests, 
the most common mineral containing platinum and palladium is melonite 
(nickel telluride, NiTe2). Other palladium-platinum telluride-bismutide 
minerals are merenskyite, moncheite, michenerite and sperrylite. Over half 
of these minerals occur as inclusions in amphibole, serpentine and chlorite. 
The average uranium content of the deposit is 0.3 g/t and no significant 
quantities of the daughter elements of uranium are found in the ore or waste 
rock. 

The surface section of the bedrock is weathered in places and the 
serpentinite in the south-western side of the pit is very weathered in places. 
The intrusion rock of Kevitsa is nevertheless mostly intact.  

The calculated mineral resources (measured and indicated) for Kevitsa are 
240 Mt. Furthermore, the possible mineral resources have been estimated 
to be 35 Mt, with the overall mineral resources totalling approximately 275 
Mt. The ore and mineral resources are shown in the table below. 

 Quantity (Mt) Ni% 
(tot) 

Ni% 
(sulph) 

Cu % Co 
(ppm) 

Au 
(ppm) 

Pt 
(ppm) 

Pd 
(ppm) 

Ore resources         
Measured 84,7 0.28 0.25 0.39 140 0.12 0.22 0.17 
Indicated  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 

Mineral reserves          
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 
Total 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 
Total mineral 
reserves 274,8 0,30 0,30 0,41 150 0,11 0,20 0,15 

 

Excavation 

Excavations commenced on the ore outcrop at the Kevitsansarvi section in 
2012. The initial pit will be depleted at the end of 2014. Subsequently, 
excavations will continue in an even deeper and wider area in accordance 
with the excavation plan. The annually extracted quantities are shown in the 
table below. 
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 Year Ore (Mt) Waste rock (Mt) Total (Mt) 

2012 3,3 4,3 7,6 
2013 5,8 16,0 21,8 

 

In the final stage of operations the open pit will have a length of 1250 metres 
(north-south), a width of 1000 metres (east-west) and a depth of 515 metres. 
The area coverage of the pit after the decommissioning of operations is 
approximately 100 hectares. 

In the excavation, the rock is drilled according to the excavation plan using 
drilling rigs. The rock matter produced from drilling (chippings) mainly 
comprises rather large chips that remain at the opening of the hole. Finer 
dust is collected with the drill dust collectors. The charges used are mainly 
emulsion explosives that are prepared in the mining area and pumped into 
the drill holes. The emulsion becomes sensitised as blasting agent in the 
drill hole. The advantage of using emulsion explosives from the 
environmental perspective is lower nitrogen residue quantities in the 
drainage water. Blasting will occur daily to a maximum of three times during 
the period from 6 a.m. to 10 p.m. As operations expand, the number of fields 
to be blasted will probably increase while the number of blasting instances 
will remain the same. 

The embankment height for excavations is usually 12 metres. In order to 
dilute the waste rock and minimise ore losses, small ore lenses will be 
excavated, but with six-metre embankments. When drilling the ore field, the 
diameter of the drill hole is 155 mm and the distance between the drill holes 
is approximately 4.5 – 5 metres. The larger 203 mm drill hole size with a six-
metre interval is used for waste rock fields. Sub-drilling is 1.5 – 2 metres. 
The drilling rigs have GPS control, which ensures the drilling of holes in 
precisely the planned drilling points.  

A 3D model is made of the blast field for the planning of production, which 
is based on the samples taken from drilling, RC and excavation holes. 
Planning takes into account e.g. production quantities, smallest excavating 
unit (equipment), embankment height and the frequency of the data 
available, i.e. drilling frequency. The drilling frequency for RC holes is 
approximately 25 x 25 metres and these halve the diamond drilling sampling 
networks made for preliminary planning.  The concentrations of different 
elements are specified from the drilling and RC samples using a chemical 
analysis method. The analysis of excavation holes is conducted using an X-
ray fluorescence instrument (XRF). The model comprises 6 × 6-metre × 
6/12-metre (width × length × depth) parts, i.e. blocks. The depth of the block 
or field for blasting can be 6 or 12 metres. Therefore, very accurate 
information on the location of the actual ore and waste rock within the blast 
field exists.  

Ore classifications are based on nickel and copper concentrations. In 
addition, the concentrations of platinum, lead, gold and cobalt are taken into 
account, as well as how weathered the material is.  Ore is divided into 
primary and secondary categories and within the categories into High Grade 
(HG) and Low Grade (LG) sub-categories.  Furthermore a division is made 
on how weathered the ore is (HG-W and LG-W). The waste rock is divided 
into usable waste (USW), unusable waste, (UNS) and captured waste (CW).  
The concentration limits for usable waste rock are based on nickel and 
sulphur concentration limits (nickel concentration less than 500 mg/kg and 
a sulphur content less than 0.3%). The sulphur content of the captured 
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waste rock is over 0.8%. Using this model the rocks can be sorted and 
specified on the basis of something other than total concentration. The rock 
categories USW and UNW are “non-acid forming” and CW is potentially acid 
forming. 

Efforts will be made to blast and excavate waste rock and ore on the fields 
intended for these. In some cases where the ore is surrounded by waste 
rock, blasting will be conducted as mixed blast fields. In this case the blasting 
will be planned in such a way that the ore and waste rock move in different 
direction when blasting and following the blasting the ore and waste rock 
aggregate are in separate piles. Excavation levels are divided into blast 
fields on the basis of the advance information pertaining to the ore 
demarcation and material categories.  

During drilling the boundaries of the ore and material category fields are 
checked using concentration determination conducted on chippings. 
Analysis from the drill holes are conducted using a mobile XRF device. The 
concentrations of nickel, copper, sulphur, iron, magnesium and chrome were 
analysed from the samples.  

Every waste rock load leaving the pit is entered into the data system with 
information pertaining to the blasting field and open pit from which the load 
originated and to what part of the waste rock area the load is stockpiled. 
Operating in this manner allows subsequent information on the composition 
of the piles and the locations of different waste rock types in the stockpiling 
area. Prior to stockpiling, a plan is made where stockpiling areas for various 
types of waste rock are specified.   
The system used enables the recording vehicle specific data about loading 
and unloading, and hauled quantities. 

Three drilling rigs are currently required for excavations, as well as one blast 
hole drilling rig. The need for equipment grows as production expands. The 
blasted ore is loaded with electrically operated diggers onto mine trucks and 
taken for crushing or to the ore storage area. Wheel loaders can also be 
used to assist loading. Waste rock is taken to the waste rock area with mine 
trucks. The machinery used at different excavation quantities is shown in the 
table below. 

  Quantity 

Vehicle/machinery Power source Excavation 5 Mt/a Excavation 10 Mt/a 

Caterpillar 793F mining truck diesel 6 6 

Caterpillar 793F mining truck diesel/electric 2 8-10 

Caterpillar D11 bulldozer diesel 1 3 

Caterpillar 854K wheel dozer diesel 1 1 

Caterpillar CatM16 road grader diesel 1 2 

Komatsu WA 1200 wheel loader diesel 1 2 

Komatsu PC1250 excavator diesel 1 2 

Komatsu PC5500E excavator electrical 1 2-3 

Drilling rig diesel/electric 3-4 8-11 

Service vehicles diesel 1-2 3 

Sprinkler tank vehicle diesel 1 2 

All-terrain vehicle diesel 8-10 15-20 

Storage of marginal ore 

Some of the waste rock from the Kevitsa orebody contains slightly higher 
concentrations of precious metals than others. Waste rock of this kind can 
have an economic value once global market prices increase. Nevertheless, 
the plans to construct a separate marginal ore storage area according to the 
currently valid environmental permit have been relinquished. 
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In the application, marginal ore is classed as waste rock as it has no 
commercial value at current global market prices for metals. According to 
the application, marginal ore shall be placed in the waste rock stockpiling 
area, close to the southern edge of the first stage of the waste rock area in 
order for it to be later used if necessary. It shall be separable from the area 
and taken to the crushing plant. Marginal ore is placed in such a way that if 
it is not utilised, then it can be covered and contained inside the waste rock 
area. If necessary in addition to the first area, stockpiling can be continued 
on the eastern side of the slope leading to the second waste rock area. 

Crushing and grinding 

The current primary crusher, screening appliance and conveyor belts are 
mainly adequate for expanded production. The supplement submitted on 5 
May 2014 states that the following alterations have been conducted in 
association with the expansion:  

- The secondary crusher has been changed into a tertiary crusher, 
- The piece mill has been installed with grating,   
- Block conveyors have been changed,  
- The piece mill has been installed with an auxiliary motor, and   
- The autogenous piece mill circuit has been changed to become a semi-

autogenous ball mill.  

The excavated ore is loaded onto mining trucks and hauled from the open 
pit to the ore storage area or taken directly to the primary crusher where the 
ore is crushed with gyratory crushers in such a way that it produces 80% 
piece size less than 150 mm. The crusher is located in a 30-metre deep rock 
shaft in order to mitigate noise dispersion. The crusher is fitted with a 
breaking hammer to break up oversized boulders. The ore storage area can 
currently store 0.5 Mt of ore. As production increases the storage 
requirement increases to approximately 1.0 Mt. This corresponds to 
approximately a month’s production and requires the expansion of the 
storage area. Ore will have to occasionally be stored for evening out the 
quality of the feed and to ensure a sufficient quantity of ore for the 
requirements of the process under all conditions. If necessary, various types 
of ore can be stored separately in the storage area, the size of which is 
approximately 410 x 230 metres, for the purpose of the requirements of the 
concentration plant. The base structures of the area to be expanded will be 
implemented in the same way as in the existing storage area. 
After crushing, the ore is screened with a double level vibrating screen. The 
surplus and underflow of the screen is combined and transported to the 
sheltered ore storage facility with a capacity of 8 000 m3 and fed on to the 
grinding plant. The crushers are fitted with a dry dust collection system. The 
conveyors above ground are contained.  

The medium-sized material obtained from the screening is fed into the piece 
silo for ore. In the piece silo the ore is screened using a new pre-screening 
of the secondary crusher feed. The surplus is crushed in the new secondary 
cone crusher and directed to the feed conveyor of the stockpile. At this stage 
it is combined with the coarse and fine material of the primary screener. The 
underflow is mixed with the boulders of the grinding circuit that has earlier 
functioned as a secondary crusher. The product of the tertiary crusher is 
returned to the input conveyor of the intermediate storage facility via the 
secondary conveyor.  

The crushed ore is taken from the intermediate storage facility using two twin 
lamellar feeders. The ore from both twin lamellar feeders is fed into the other 
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semi-autogenous mill. The steel grinding balls are fed via the grinding feed 
conveyors. Earlier the semi-autogenous mills were autogenous. 

The product of each primary mill is screened and some of the slurry 
underflow is pumped into the secondary mill circuit using two transfer 
pumps. The remainder is pumped into the hydrocyclones. The surplus of the 
mills that contain broken grinding balls and boulders is fed into the ore piece 
silo for crushing. The grinding balls are separated with the magnets in the 
circuit conveyor prior to tertiary crushing.  

A new secondary grinding circuit operates in a closed circuit together with 
two hydrocyclones. A second motor has been installed to the grinding mill 
(installed power increased by 14 MW). The mill is a ball mill and steel balls 
are added via the section feeder and side conveyors into the ore feed 
conveyor. The loading and power intake of the mill is adjusted using flow 
rate and the number of steel balls added. 

The ore pulp obtained from the grinding is pumped into hydrocyclones, 
where the coarse material is returned back into the mills. Ore is ground in 
such a way that over 80% of the product has particle size finer than 75 µm. 
The particle size of the ground ore is measured using automatic measuring 
equipment.  Some of the underflow of the cyclones can be conducted into 
flash flotation containing three flotation cells. Using froth flotation chemicals 
the separated concentrate is fed on to either the nickel or copper cleansing 
cycle. The overflow of the hydrocyclone groups is conducted into the froth 
flotation feeding tank, from which it is pumped into the froth flotation circuit. 

An improvement in energy efficiency has been achieved with alterations in 
the crushing and frothing circuits. This is due to the fact that the material of 
critical size (50–80 mm) is handled in the grinding circuit instead of primary 
grinding. According to estimates a saving of approximately 24,000 MWh a 
year should be achieved. 

Using these alterations the crushing and grinding circuit capacity is 10 Mt a 
year. 

Froth flotation 

The concentration process is based on the selective froth flotation of copper 
and nickel concentrated sulphide minerals. The ore slurry is pumped into the 
froth flotation cells where the process uses air bubbles formed from a 
reaction between various chemicals and the pulp to enable minerals to rise 
to the top of the pulp as froth, from which it is conducted into the next process 
stage. During the first stage of selective froth flotation, the chalcopyrite 
(CuFeS2) is frothed from the pulp as copper concentrate (prefrothing and 
rough flotation using six flotation cells).  The concentrate obtained is cleaned 
during the repeating stage (10 flotation cells).  The pre-frothing of copper 
occurs at pH 11 and repeating froth flotation at pH 12. Gold mainly remains 
in the copper concentrate. 

Following copper flotation the ore slurry is fed into the nickel flotation where 
the nickel mineral (pentlandite) is frothed. Preliminary froth flotation will be 
performed with a pH of 9–10 and repeat froth flotation with a pH of 10–11. 
The primary stage of frothing (pre-frothing and rough frothing) uses 14 
flotation cells. Repeat frothing uses 15 flotation cells. Between the repeat 
frothing stages the concentrate is clarified in the cyclones and ground in the 
ball mill in such a way that over 80% of the concentrate has a particle size 
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under 20 µm. Platinum group metals and cobalt mainly remain in the nickel 
concentrate.  

Following nickel frothing the remaining sulphide minerals are frothed from 
the slurry (mainly pyrrhotite, FeS). In this final frothing stage are the pre-
frothing stage (three flotation cells) and the repeat frothing stage (three 
flotation cells). The concentrate has acid forming potential and is pumped 
into a different tailings pond (tailings pond B) than the other frothing waste. 
The intention of the last froth flotation is to improve the environmental 
compatibility of the tailings fraction (A). The separate placement of tailings 
B facilitates the possible further use of such.  

Due to the increase in production 23 extra flotation cells are required (6 for 
the copper circuit, 14 for the nickel flotation circuit and 3 for the last sulphide 
concentrate flotation circuit). At the same time the concentration plant 
building is also expanded. The repeat frothing equipment is sufficient for 
double production following the renewal of the pumps.  

The supplement submitted on 5 May 2014 states that the concentration 
process has been altered during the operational stage in such a way that 
the recycling flows within the process are reduced. The waste from the 
repeat frothing for copper is fed into the nickel circuit. Earlier the waste was 
recycled back into the first end of the copper flotation circuit. The concentrate 
of the rough flotation of nickel is fed into the nickel repeat flotation. Earlier 
the concentrate was recycled back into the first end of the nickel flotation 
circuit. The waste of the nickel repeat flotation cells no. 1 is fed into the nickel 
rough flotation cells. Earlier it was recycled back into the start of the nickel 
flotation circuit. These measures improve the quality of the concentrate 
produced. The quantity of gangue minerals in the concentrate decreases. A 
thickener has earlier been used in the froth flotation of nickel and has now 
been left in reserve, and will be used for the nickel concentrate when the 
nickel concentrations of the concentrate are high.  

According to the supplement submitted on 5 May 2014, a large mechanical 
cell and flotation has been planned for adding flotation columns. The cells 
are used for the pre-frothing of talc and when the talc concentration is 
normal, which provides excess frothing capacity. Using the frothing columns 
extra capacity can be achieved and the separation of hydrophilic gangue 
minerals. These measures can improve the quality of the concentrate 
produced. Using these alterations the capacity of the frothing circuit is 
increased to correspond to the increased production. 

Thickening and screening 

The thickening capacity of the concentrate is sufficient for double production. 
The thickening and screening process does not require expansion with the 
increase in production. In respect to the nickel concentrate, new extra 
capacity is required for the screening of the concentrate (new nickel 
concentrate container and filter). The storage capacity of concentrate and 
the pumping and discharge arrangements will be expanded as production 
increases. 

Initially water is removed from the copper and nickel concentrate using the 
thickener. In the thickening process, the concentrate pulp is clarified in such 
a way, that the excess water may be conducted back into the process. By 
adding flocculant the clarification process is more effective. The thickener 
underflow is pumped into the pressure filter feeding tanks and on to the 
pressure filter. The moisture content for concentrate following the pressure 
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filtration is less than 10%. The filtered concentrates are transported to the 
concentrate storage by conveyor belt and stockpiled into product specific 
heaps. The storage buildings are designed for approximately one week of 
production. Products are transported from the area using road trains. The 
bases of the storage halls have been built as sealed. Rain, territorial waters 
and other water is prevented from accessing the stockpiles.  Similarly, the 
floor water that possibly accumulates in the product storage facility and the 
loading area rainwater is recovered and returned to the process. 

A simplified process chart for the concentration plant is shown in the figure 
below. 

 

 

Auxiliary functions associated with mining operations 

Fresh water intake 

The raw water required for the mine operation is extracted from the Kitinen 
River, from the impounded basin of the Vajukoski power plant. Water is 
pumped to the fresh water container (diameter 400 mm) located in the plant 
area (1200 m3), from which it is pumped into the process. The domestic 
water required in operations will be treated from the fresh water in the plant 
area.  

The average intake quantity is estimated at 215 m3 per hour. Normally the 
water intake is a maximum of a few percent of the low flow of the Kitinen 
River.  Occasionally during various exceptional circumstances there may be 
a requirement for raw water intake significantly greater than in normal 
operations. The designed flow for the raw water intake is 520 m3/h. 

According to the supplement submitted on 4 April 2014, the total intake 
quantity of raw water in 2013 was 1,764,000 m3. Due to the alterations 
conducted on the process, in the future it is expected for the intake quantity 
of raw water to fall to approximately 1,350,000 m3 a year despite the 
increase in production.  For instance, in order to reduce the need for raw 
water, the seal water of the pumps has used the process water instead of 
raw water. 
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Energy production 

The mine uses a lot of electrical energy and fuel during the operational 
stage. The need for electrical power for the mine is approximately 65 MW. 
The 110 kV power line coming to the mine is connected directly to the 
Vajukoski substation. The transformer substation that is located within the 
plant area has internal power lines constructed for the pits, conveyors, 
crushing plant, concentration plant and pumping stations.  

In order to supply heating for the plant and office buildings a solid fuel 
heating plant with a fuel power of 8.9 MW has been built in the area. The 
heating plant is equipped with a washer system that recovers heat from the 
flue gases. The heating plant also has 3.2 and 9.9 MW oil boilers. The rated 
power for the heating centre totals 19.9 MW. 

The solid fuel boiler can utilise piece peat, chips, sawdust, bark and field 
biomass as fuel. Wood fuel to at least 80% of the solid fuel quantity is used. 
The remainder has a maximum of 20% peat. Oil boilers are used for peak 
and reserve energy production. An external operator handles the operation 
of the heating plant according to a separate agreement. 

Biofuels and peat are taken to the plant using trucks and stored in the fuel 
storage that has a capacity of 800 m3.  Fuel oil is brought to the plant with 
container vehicles and stored in the plant area in two 50 m3 containers.  The 
heating requirement does not increase significantly as production increases. 
The plant uses approximately 800 tons of fuel oil a year and peat (piece 
peat) to approximately 2600 tons. 

According to the Vahti data system of Finland’s Environmental 
Administration, in 2013 the solid fuel boiler has operated for almost the entire 
year.  3154 tons of forest chips have been used. The oil boiler has operated 
for 1027 hours. The heating plant has produced 11,600 MWh of energy. 
According to the supplement dated 4 April 2014, operation of the boiler was 
interrupted 11 May – 29 September 2013. Thirty tons of ash from the heating 
boiler was delivered in 2013 to the Hettula Oy stockpile in Kittilä. Landfill 
studies have been conducted on the ash. 

The ash (fly ash and bottom ash) formed by the solid fuel used in the heating 
plant shall be placed in the waste rock stockpiling area or utilised whenever 
possible in the mining area. A notification of the utilisation of ash shall be 
made according to the Government Decree Concerning the Recovery of 
Certain Wastes in Earth Construction (‘MARA Decree’ 591/2006). 
Altogether, approximately 100 tons of ash per year is formed.  

Preparation and use of blasting agents (matrix plant) 

As the excavation quantities increase a matrix plant will be constructed for 
the preparation of emulsion matrix. In the supplement dated 19 April 2013 
the applicant supplemented the data pertaining to the matrix plant.  

The preparation of emulsion matrix occurs in the production plant to be 
constructed in connection with the mine. The production facility will be 
located in the northern part of the waste rock area within the mining area 
(concession) and in the fenced area.  

The production plant requires water and waste water structures, road 
connection and industrial electricity connection. The raw water required for 
the production plant is taken from the bore well. The sanitation water of the 
plant is recovered via oil separation wells into a sealed container, which also 
receives the waste water and ablution produced in the process. The quantity 
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of this ablution is very small in practice, because the ammonium nitrate 
concentrated ablution is recycled back into the production process. 

The matrix is prepared from mixing together the ammonium nitrate solution 
with the oil mix using an approximate ratio of 94%/6%. With intense mixing, 
this ammonium nitrate solution and oil mix can be made into a continuous 
phase, oil-in-water emulsion. The product is sensitised to become a blasting 
agent only once charged in the drill hole. 

The ammonium nitrate solution used in the making of emulsion matrix and 
the sensitising agent for the end product are also produced in the area. An 
external operator is responsible for the preparation, and shall also hold the 
necessary permits for these activities granted by the Finnish Safety and 
Chemicals Agency (TUKES). 

The raw materials required in production are ammonium nitrate, water, oil 
mixture, emulsifiers, and additives for adjusting chemical properties. If 
necessary, oil can be recycled oil. Ammonium nitrate is brought to the site 
in crystallised form in large sacks and diluted in the aqueous solution that 
has an ammonium nitrate concentration fluctuating between 60–90%. The 
oil mixture is brought to the area using tankers. The mineral oil from the 
storage containers is mixed with the emulsifiers. The prepared mixture is 
used for making the matrix. The sensitizer is prepared in the mining area by 
mixing the raw materials. The prepared sensitizer is stored at the production 
facility.  

Storage and charging  

Emulsion matrix is pumped from the storage container of the matrix plant 
into the charging vehicle. The emulsion is then pumped from the vehicle into 
the drill holes of the blast field. During this pumping operation, a gassing 
solution is added to the matrix, which causes small gas bubbles. In this case 
the matrix density changes from 1.4 kg/l to 1.15 kg/l. The product becomes 
sensitized as a blasting agent after 15 – 60 minutes from being set in the 
drill hole. When charging, water to 1–2% of the pumped product quantity is 
added, which remains as a water film between the inner surface of the 
charging pipe and the matrix. 

Approximately 370 g of blasting agent is required per ton of mineral material. 
When excavating 20 Mt of rock per year, 7400 tons of blasting agents is 
required (ammonium nitrate solution 6880 tons, oil 445 tons and gassing 
solution 75 tons). When excavating 60 Mt of rock per year, the use of 
blasting agents increases to 22,200 tons (ammonium nitrate solution 20,650 
tons, oil 1,330 tons and gassing solution 220 tons). 

Raw materials, chemicals and associated storage facilities 

Chemicals are used at Kevitsa mine for water treatment and concentration, 
fuels and lubricants, and blasting agents. The industrial handling and 
storage of hazardous chemicals practiced at the mine are on a large scale 
and the mining company is obliged to compile an operating principles 
document. In relation to the expansion of operations a report has been 
compiled on the level of operations in light of the Chemicals Act (operating 
principles document or safety report). The use of chemicals increases due 
to the increase in production. 

Almost 3000 tons of chemicals are used each year in the various functions 
of the mine. The quantities of chemicals used in 2012 and 2013 are 
described in the supplement submitted on 4 April 2014 and in the table 
below. 
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Chemical Permit application 
(2007), estimate 

Consumed in 
2012  

Consumed in 
2013  

 g/t g/t g/t 
Sodium diisobutyldithiophosphinate  15 8 5 
Methyl isobutyl carbinol  50 35 6 
Brennfroth 500 frothing agent  9 9 
Calcium hydroxide (Ca(OH)2) 1 500 786 320 
Sodium methyl xanthate 250 168 86 
Sodium isopropyl xanthate   16 
Carboxymethyl cellulose  400 26 21 
Sodium sulphite (NaSO3) 200 31 15 
Nasfroth   26 
Potassium amyl xanthate 50 43 18 
Flocculant (Fennopol N200) 30 0,3 0,6 
Sulphuric acid (H2SO4) 1 000 1 6 

 

The following table shows the annual consumption of chemicals and an 
estimate as to the increases in such as a result of increasing production. 

Chemical Permit application 
(2007), estimate 

Consumed in 
2013  

Permit 
application, 

estimate 
 tons tons tons 
Production 5 Mt 6.3 Mt 10 Mt 
Sodium diisobutyldithiophosphinate 75 34 100 
Methyl isobutyl carbinol 250 36 not used 
Brennfroth 500 frothing agent/Flotanol  55 80 
Calcium hydroxide (Ca(OH)2) 7 500 2 023 5 000 
Sodium methyl xanthate 1 250 545 750 
Sodium isopropyl xanthate  103 750 
Carboxymethyl cellulose 2 000 134 600 
Sodium sulphite (NaSO3) 1 000 94 not used 
Nasfroth  164 650 
Potassium amyl xanthate 250 116 500 
Flocculant (Fennopol N200) 150 4 100 
Sulphuric acid (H2SO4) 5 000 39 5 000 

 

Xanthates and Sodium-di-isobutyylidithiophosphinate are used as collector 
chemicals in the frothing process.  The collector chemicals bind on the 
surface of the frothed minerals and the bubbles stick to these, which 
facilitates frothing. MIBC and Nasfroth are used as frothing agents in the 
concentration process and Flotanol/Brennfroth as the frothing agents in the 
secondary froth flotation stage. The purpose of the frothing agent is to 
reduce the surface tension of the water and assist in the bubbles binding 
with collector chemicals. 

Carboxymethyl cellulose is used in the frothing process to prevent the 
frothing of iron sulphides (e.g. magnetic pyrite) and silicates (e.g. talcum). 
Sodium sulphite detaches the adsorbed copper ions from the surface of the 
magnetic pyrite.  

Slaked lime (Ca(OH)2) is used for controlling the pH in the frothing process, 
and more generally for the neutralising of slurry. Sulphuric acid (H2SO4) is 
also used for adjusting acidity if necessary. Flocculants are used for the 
thickening of concentrates. 

In addition to the chemicals used in the concentration process, sodium 
hydroxide is used for neutralising the condensate of the heating plant, liquid 
gas, servicing lubricants, light fuel oil, coolant liquids, hydraulic, gearbox, 
engine and lubrication oils, solvents, detergents, small quantities of 
aerosols, paints and glues, and for water treatment ferric sulphate, sodium 
hypochlorite for chlorination of the water used, and sulphuric acid for 
controlling pH. 
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The Safety and Chemicals Agency (TUKES) has granted the applicant a 
permit on 4 October 2011 for the industrial handling and storage of 
chemicals and has approved the general plan submitted for the terrestrial 
pit. The properties of the chemicals are described in the application and in 
the appended material safety data sheets. 

In addition, other chemicals are used at, for instance, the mine's repair shop, 
in the treatment of waste water and for various purposes in the heating plant. 
The quantities of these chemicals are distinctly smaller than the quantities 
used in the actual process. 

The chemicals are stored separately from the production facility and kept in 
the transportation packaging intended for such. The solutions used are 
prepared (dissolution, transferring liquid from transportation packaging) 
separate from other operations. The sizes of storage containers used for 
solutions to be used is specified in such a way that a sufficient buffering 
capacity has been taken into consideration for the requirements of the 
process. 

The sizes of mixing tanks and storage containers and the handling methods 
have been influenced by the availability of chemicals, packaging size and 
packaging type. When chemicals are stored in storage facilities, the 
hazardous properties of these have been taken into account. Chemicals are 
stored in containers and large sacks. Acids and alkalines as well as other 
chemicals that react with one another are kept apart from one another. 
Flammable liquids are stored in a separate storage building and separate 
from ignition sources. Guttering or edging shall be constructed around the 
storage facilities in order to prevent the dispersion of chemicals during 
potential leakage.  These gutters join into a collection well. The capacity of 
the guttering and well shall be greater than the volume of the largest 
container. The facilities used for the storage and handling of chemicals have 
been planned with adequate spacing between one another.  

The concentration plant chemicals are stored in the chemical storage facility 
in connection with the concentration plant building. The chemicals to be 
stored are in either soluble or powder form and are delivered to the mine by 
trucks and packed into barrels, chemical containers or large sacks.  In 
preparation for usage the chemicals are moved in their transportation 
packaging using storage facility forklift trucks to the reagent facility of the 
concentration plant.   

In the reagents facility the preparation of the solution required either occurs 
by pumping the liquid chemicals into mixing containers, from which the 
prepared solution is pumped into storage containers intended for the 
chemicals. The solution to be used is pumped from the storage containers 
into the dosage containers located in the froth flotation cells, from which 
dosage is conducted to the various sites of the process using a dosage 
pump. 

The waste water treatment and repair shop facilities also have chemical 
storage facilities. The slaked lime (CaOH2) used in the treatment of waste 
water is stored in two 180 m3 silos. 

Fuel 

The mine utilises machinery fitted with diesel engines for drilling, loading and 
transportation. The annual consumption varies according to the total 
extracted amount. The fuel consumption light fuel oil used in machinery will 
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be approximately 19,000 tons per annum. When waste rock extraction is at 
its peak, approximately 31,500 tons of fuel is consumed per year. The 
majority of fuel is consumed in the mining truck haulage of ore and waste 
rock. 

The area currently has a fuel distribution station that has a total capacity of 
100 m3 in two containers (50 m³ and 40+10 m³). The containers mainly hold 
light fuel oil. Diesel oil is stored in 10 m3 containers. 

When the ore extraction increases to 10 million tons, if necessary another 
distribution station will be constructed close to the existing station that has a 
total capacity of 100 m3 in two containers (50 m³ and 40+10 m³). The size of 
the distribution area is 21×43 metres and it is divided into a fuel distribution 
station for heavy goods vehicles and lighter vehicles.  The structural 
durability of the heavy goods vehicle distribution station has been 
dimensioned according to the SFS-EN 1992-1-1 standard.  

The combined total capacity of above-ground storage facilities introduced to 
the area is 200 m³. The containers are heat insulated FRC-model double 
skin tanks and of a structure in accordance with the EN 12285-2 standard. 
An external operator is responsible for the fuel distribution station. 

The heating plant can use heavy fuel oil in the heating boilers. The heating 
plant has two 50 m3 tanks for storing fuel oil.  

The construction and placement of fuel storage facilities adheres to 
legislation and instructions provided by TUKES. The liquid fuel storage 
facility is constructed in accordance with the SFS 3350 standard “Bulk plant 
for storage of flammable and combustible liquids”.  Fuels are stored in the 
appropriately marked containers and fitted with similar emergency basins as 
with the chemical containers. Sealed surfaces shall be constructed for the 
fuel loading and unloading sites as well as drainage to prevent leaks into the 
soil. 

Traffic and traffic arrangements 

Mining trucks are utilised for the mine’s internal haulage requirements. In 
addition, when necessary, other earth construction machinery, servicing 
vehicles, and vehicles for employee transportation shall be available.  

The chemicals required for the refining of ore are brought via road using 
trucks and container vehicles from the harbours in the Gulf of Bothnia in 
Oulu, Kemi or Tornio. Similarly concentrates are transported by road to the 
harbours on the coastline, smelting plants or to rail terminals between 
Rovaniemi and Kemijärvi. External enterprises handle transportation. In 
addition, e.g. waste management and maintenance transport will also be 
directed at the mine. The number of heavy goods vehicles is estimated at 
around 180 vehicles a week, or around 25 vehicles a day. Compared to this 
the number of car journeys would be double (return trip), i.e. approximately 
50 car journeys per day, and including possible bus transportation for mine 
workers and miscellaneous trips around 60 car journeys per day. The 
majority of heavy good vehicle traffic is for concentrate haulage. The 
applicant has proposed that no time limitations be imposed on mine haulage. 
The round-the-clock haulage would not significantly increase detrimental 
noise caused by traffic. The risk of accident caused by transportation was 
reduced e.g. in respect to light traffic. 

Heavy goods vehicle traffic is caused during the expansion construction 
stage due to the transportation of construction materials and machinery 
brought to the mine. Some transportation will be extra wide or high loads.  
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Passenger traffic is mainly commuting traffic. The potential expansion of 
production would somewhat increase the need for manpower compared to 
the current situation. During the construction stage the need for manpower 
is temporarily slightly higher, which will also have an impact on traffic 
numbers. 

Environmental Management System  

An environmental management system in accordance with the ISO 14001 
standard will be compiled for the Kevitsa Mine, using which a reliable 
environmental management system can be determined for the mine in the 
future. 

For the time being the environmental quality system will not be certified in 
the register of the Finnish Standards Association SFS. However, the system 
shall be made to comply with all the criteria of the standard and shall be 
audited by an external body. An environmental risk survey for the company’s 
processes shall be incorporated into the environmental management 
system, which will be made twice a year internally. The company’s 
environmental policy and the items specified in accordance with the ISO 
14001 standard are also added to the system. Quality and occupational 
safety items that are associated with the OHSAS 18001 system are 
excluded from the environmental management system. The environmental 
management system is expected to reach completion in spring 2012. 
Following this date it will be regularly updated and further developed within 
the company subsequent to commencement of production and processes. 

 Sustainable development policy  

FQM Kevitsa Mining Oy is Finnish mining company located in the 
Municipality of Sodankylä, which is a wholly-owned subsidiary of First 
Quantum Minerals Ltd producing nickel and copper concentrate. FQM 
Kevitsa Mining Oy is committed to sustainable development by 
implementing economically viable investments, using high technology, and 
by acting in compliance with eco-friendly practices and principles of social 
responsibility.  

Best available technology (BAT) and energy efficiency 

The applicant has assessed the implementation of best available technology 
at the Kevitsa Mine. Furthermore, the management of mining waste for the 
Kevitsa Mine has been compared to the appropriate BREF document and 
other best environmental practices.  

Efforts have been made to consider the impacts on the environment in a 
comprehensive manner. By developing the excavation technique and 
planning, the quantity of waste rock has been reduced and the quality of ore 
improved. According to plans the ratio of ore and waste rock is 1:3. Waste 
rock is utilised in construction of the mine, such as for dams. The stockpiling 
technique for waste rock prevents the potential acid formation of the waste 
rock. Using concentration the sulphides and associated metals are 
separated from the ore. With extra frothing the sulphide part of the tailings 
can be separated.  

By developing the modern ore concentration process a reduction in chemical 
consumption has been achieved while also achieving high output at the 
concentration plant. The chemicals used in the process are as harmless as 
possible. Some substances cannot be replaced, such as sulphuric acid or 
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copper sulphate. Production is being continuously improved. Excavations 
use emulsion based low-soluble blasting agents. 

The quantity of emissions into the environment has been minimised using 
structural solutions and operational principles such as placement of 
operations and technical solutions.  Examples of these are the placement of 
the crushing plant and the containing of conveyor belts and storage facilities. 
The water management system is centralised. Using sealed waste rock and 
tailings areas, emissions to the soil and bedrock can be prevented. 

Various risks, accident precautions and prevention are taken into 
consideration in the implementation of the mine. A rescue plan has been 
published. The mine and dam structures are designed and built according 
to regulations currently in force. Special consideration has been focused on 
the water management of the tailings stockpiling area (e.g. construction of 
footing drains and the decanting structures for pond A) and efforts are made 
to keep water quantities in the stockpiling area low under all circumstances. 
A damage risk assessment has been issued for the dams.  

 The best available technology has been commissioned during the 
construction stage. The concentration technique employed is well known 
and used.  

The mine undertakes to keep the quantity of regular and industrial waste as 
small as possible by using consumer durables and recycling appropriate 
materials.  

BAT best reference document 

In the operations of the Kevitsa Mine the following BAT best reference 
documents (BREF) have been used wherever applicable:  

Reference Document on Best Available Techniques for Energy Efficiency 
(February 2009). 

Reference Document on the General Principles of Monitoring (July 2003) 

Reference Document on Best Available Techniques on Emissions from 
Storage (July 2006) 

Reference Document on Economics and Cross-Media Effects (July 2006) 

Cross measures for the mitigation of emissions (Economics and Cross-
Media Effects)  

Wherever appropriate operations have also taken into account the following 
report issued by the Finnish Environmental Administration on best practices:  

SY 51/2008 best available technology (BAT) and industrial energy efficiency 
(2008). 

In addition operations consider the guidelines of the Best Environmental 
Practices (BEP) for Mining Operations. 

Energy efficiency  

In accordance with BAT objectives the production methods of the Kevitsa 
Mine have been optimised in relation to energy consumption and the 
concept of energy efficiency is one of the most important principles directing 
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activities. Maintaining expertise, directing and maintaining the process take 
energy efficiency into account and practices in accordance with the BAT 
document are employed. Recruitment shall ensure adequate professional 
competence that is maintained with necessary extra training. Maintenance 
monitors the impacts of damages and faults on energy efficiency and the 
improvement of appliances takes energy efficiency into consideration.  

An energy efficiency study has been conducted at the Kevitsa Mine, which 
was subsequently approved by the Northern Finland Regional State 
Administrative Agencies on 20 June 2011 (Dnro PSAVI/200/04.08/2010). 
The study assessed the loading of the mine and energy consumption. An 
estimate of energy consumption has been made for the estimated 20-year 
period of the mine. 

The expansion of operations adheres to the principles associated with 
energy efficiency used in the study. Energy efficiency is used as an 
important selection criterion for the planning and acquisition of electrical 
motors, pumps, transformers and other appliances. 

An improvement in energy efficiency has been achieved with alterations in 
the crushing and frothing circuits. This is due to the fact that the material of 
critical size (50–80 mm) is handled in the grinding circuit instead of primary 
grinding. According to estimates an energy saving of approximately 24,000 
MWh a year should be achieved. 

The applicant shall invest into researching ways of improving energy 
efficiency of vehicles used for the haulage of ore and waste rock. In the 
future it is possible that alongside or instead of the more conventional 
combustion engines are diesel or electrically powered mine trucks utilising 
the so-called trolley-assist line. In this case the mine trucks are assisted on 
specified driving sections using an overhead electricity line (such as can be 
seen with trams and electric trains). The intention is to install the power lines 
in the open pit and on the ascent slopes of the waste rock stockpiling area 
that have the largest inclines and highest fuel consumption.  

An estimate of the cross impacts of the measures for the mitigation of emissions 

The emissions mitigating measures have no significant cross impacts. The 
available water treatment method does not cause any significant harm to 
any third party. Slight sulphate loading on the receiving waterway may occur 
due to the sulphuric acid (pH control) used in the treatment of surplus water. 

Environmental monitoring 

The service, emissions and impact monitoring during the construction stage 
will be implemented at the Kevitsa Mine in accordance with the BAT 
document. In addition, prior to construction there has been broad monitoring 
of the area in order to clarify the baseline situation. 

Storage emissions 

The applicant has stated that storage will be conducted in accordance with 
the principles of best available technique. 
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EMISSIONS AND MITIGATION OF SUCH 

Emissions into the waterways  

Water management 

Process water circuit 

The concentration process uses approximately 2.3 m3 of water per ton of ore 
to be concentrated.  The hourly water requirement is 2850 m3. At the 
planned 10 Mt/a capacity the water requirement in the process would be 
approximately 22.7 Mm3 a year.  

Most water is used in the grinding of ore, where the water used does not 
need to be of good quality. Following the commencement of operations 
mainly recycled water from the tailings ponds or water storage basin is used 
in grinding. The water cycle chart shows the average situation. Flow rates 
can change greatly in different situations during a year. There are 
fluctuations with e.g. raw water intake and the discharge of surplus water.  

Grinding operating at full capacity requires 1858 m3/h of water. No water is 
discharged from the grinding stage. Cycle water to approximately 440 m3/h 
is added to flash frothing. In the actual frothing process 106 m3/h of cycle 
water is used. The frothing process also uses a small quantity of raw water 
for the preparation of reagents, 25 m3/h. The thickening process for the 
concentrate removes water which is then recycled back into the process. 
Cycle water is used for rinsing the frothing cell guttering and occasionally 
when needed partly cycle water to 168 m3/h and raw water to 10.4 m3/h. In 
lesser amounts raw water is also used in e.g. process analysers to 
approximately 7 m3/h. Mainly cycle water to 166 m3/h is used as the seal 
water for pumps. Raw water is also used as domestic water for the mine. 

The total quantity of cycle water including the entire concentration process 
is 2570 m3/h. Under normal circumstances a maximum of 215 m3/h of raw 
water is taken. The recycling level for process water is over 90%. The flow 
rates shown depict a normal situation. Occasionally the flow rates can 
momentarily fall below or rise above those described, for instance in a 
situation where frothing cells are washed with raw water.  

Water for the process is obtained with the ore in relation to excavation 
quantities (moisture approximately 1.5%) and from the tailings pons and 
cycle water of the water storage basin. Under normal circumstances raw 
water is taken from the waterway during different stages of the process up 
to a maximum of 1.72 Mm3 a year (approximately 215 3/h using an annual 
operating period of 8000 hours). However, due to the alterations performed 
at the concentration plant the intake quantity of water during a conventional 
operational situation would be lower in the future, at approximately 1.35 
Mm3/a (approximately 170 m3/h). Water is removed from the water cycle with 
for instance the copper and nickel concentrates and bound to the pore water 
of tailings. The surplus water is discharged into the Vajunen basin. A 
simplified water balance for the entire mining area is shown in the figure 
below. The figure shows the water cycles according to this permit application 
(10 Mt/a), and for the sake of comparison the water cycles according to the 
currently valid permit (5 Mt/a).  
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Water cycle for the tailings ponds 
 

The low-sulphur tailings to be pumped into tailings pond A contain 30% solid 
matter. The solid content of the tailings to be pumped into tailings pond B 
high-sulphur is around the same level. 

In stockpiling the solids contained in the tailings deposits in the tailings pond 
and the free water is separated from the tailings. Not all of the water 
contained in the tailings will be released at the same time, as some of the 
water will be released after a longer period, as the tailings deposited on top 
of the tailings will compress the earlier deposited tailings. Some of the water 
contained in the tailings is bound to the tailings as pore water.  

Tailings area A has two seepage background pumping stations, the water 
recovered by which is pumped back into the basin. According to the 
supplement submitted on 4 April 2014, the total water pumped into tailings 
pond A in 2013 was 765,000 m3. In addition to being pumped back into the 
basin, water is also pumped from three footing well pumping facilities.  
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The water held by tailings pumped from tailings area B water  and the 
precipitation in the area is also pumped from the into area A. According to 
the supplementation dated 4 April 2014 no water has been pumped from the 
tailings pond B pumping stations into pond A in 2013, because the water 
level of pond B has not risen to the level required for pumping. 

The water contained in the tailings introduced to area A and the water 
detaching from the tailings, the rainwater received by the stockpiling area 
and other water to be pumped into the pond will be pumped into a pressure 
line, the water of which is conducted by automation to either the process 
water tank for the concentration plant for use in the process or into the water 
storage basin. If the process water tank and water storage basin are both 
full, the pumping in tailings area A stops. 

According to the supplement submitted on 4 April 2014, the total water 
pumped in 2013 from tailings pond A into the process and the water storage 
basin was 16,121,000 m3. 

Tailings pond A has the possibility for storing excess water. According to the 
applicant’s own objective, the maximum amount of water stored in the ponds 
is 1,500,000 m3. Nevertheless, in reality the storage capacity available 
depends on the quantity of slurry discharged into the tailings area and the 
dam raising stage. The current extra storage capacity is approximately 4.0 
Mm3. 

In the beginning of March 2014 the basin held approximately 3.6 Mm3 of 
surplus water. During 2013 (25 June – 31 December 2013) as much as 
possible surplus water has been conducted into the Vajunen basin 
according to environmental permit no. 60/2013/1 a total of approximately 2.4 
Mm3. The intention of the applicant is to remove the surplus water from the 
mining area in such a way that the overall water balance evens out and there 
is no need to store surplus water in the mining area. 

Storm water in the concentration plant area 
 

The storm water and runoff of the plant area is collected in the storm water 
basin located north-west of the concentration plant area, where the solids 
deposit on the bottom of the pond. Any water potentially containing oil travel 
via the oil separation wells. The condensate water from the heating plant is 
also conducted into the storm water basin. From the basin, the water is 
pumped into the water storage basin. 

According to the supplement submitted on 4 April 2014, the total water 
pumped into basin in 2013 was 374,000 m3.  

Water of the intermediate storage facilities for ore 
 

The storm water of the intermediate ore storage area is collected in a 
collection basin fitted with HDPE lining, from which the water is conducted 
into tailings pond A. According to the supplement dated 4 April 2014 no 
water was pumped during 2013. 
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Waste rock areas 
 

The clean water of the insulated drains of the areas is discharged into the 
environment. The water from the surface water and seepage collection 
drains are conducted to the pumping station and on to the water storage 
basin. 

According to the supplement submitted on 4 April 2014, the total water 
pumped into the water storage basin by the end of October 2013 was 
662,000 m3. 

Open pit 
 

The open pit drainage water is pumped into the water storage basin. 
Sedimentation basins for the evening out of pit water quantity and the 
settling of solids have not yet been made, but preparations for the 
construction of these have been made, if the need arises. The quality of 
water depends on the quality of blasting chemicals used in excavations, the 
characteristics of the bedrock and the quantity of water formed. Preparations 
are made for the chemical treatment of water before discharging into the 
water storage basin, if the nickel content regularly exceeds 5 mg/l 
concentration. 

According to the supplement submitted on 4 April 2014, the total water 
pumped from the open pit into the water storage basin in 2013 was 173,000 
m3. 

Moraine stockpiling areas 
 

Moraine (till) stockpiling areas are located on the eastern side of the 
concentration plant and to the west of the waste rock area. The water from 
the area to the east of the concentration plant is recovered in the perimeter 
drains and discharged into the water storage basin. The water from the area 
to the west of the waste rock area is recovered in perimeter drains and 
conducted into the catch drain of the overland runoff area and on to the 
Mataraoja Stream. If necessary the water is then conducted into the mine’s 
water circuit. 

Water storage basin 
 

With respect to the water cycle of the mine the most important unit is the 
water storage basin located on the northern side of the concentration plant. 
The capacity of the basin is a maximum of approximately 860,000 m3. 

The water for the water storage basin is pumped to the concentration plant 
or for water treatment and on to the receiving waterway. Water is pumped 
for water treatment purposes whenever possible. The water capacities of 
the water storage basin and tailings area A shall be inspected weekly and 
discharge or water storage is decided on the basis of capacities. This 
ensures a sufficient process water quantity. 

The temporary water storage basins for the waste rock area 
 

A proposal has been made for the construction of a temporary two-part water 
storage basin. The area could be used for the storage of water for 
approximately six years. The total capacity of the basins is 1,000,000 m3 
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(basin A 550,000 m3 and basin B 450,000 m3). The intention is to use the 
basins when necessary, as these do not contain water continuously. 

The basins will be commissioned if the discharge conditions for surplus 
water and the water balance trend require. These basins operate as buffer 
storage facilities for the water storage basin. For this purpose two-way 
pumping arrangements need to be built between the water storage basin 
and auxiliary storage basin.  According to the applicant, when considering 
the storage capacity of the tailings area, the area has sufficient storage 
capacity and there is no need to construct temporary water storage basins. 

Water balance 

The applicant has compiled the water balance calculations in the EIA 
procedure and supplemented the calculations in the permit application and 
its supplement. The water balance calculations shown have been made on 
the monthly level for the final stage of operations to the current situation and 
for the final stage of operations. 

The applicant is currently using a dynamic water balance model (GoldSim). 
The model shall be developed in such a way that in addition to graphic 
presentations, calculation tables would also be available. The mine uses the 
model for instance when estimating the sufficiency of the water storage 
basins for the recent water quantities, to establish whether water can be 
pumped into the impounded basin without excessively decreasing the 
quantity of process water, and what the development of the water capacity 
of water storage basins looks like in the long term. 

Water balance calculations 
 

By altering the baseline data of the water balance model the current situation 
and future of the mine can be modelled. On the basis of the model it has 
been verified that the estimates presented in the application concerning the 
water balance during the final stages of operations are around the same 
magnitude.  

The water balance model is utilised when assessing when the parallel line 
reserved for water treatment should be constructed. The line should be 
constructed if surplus water pumping cannot be interrupted for the duration 
of the removal of the sediment accumulated in the sedimentation basin (2–
3 months). In addition, the model is used to assess the sufficiency assurance 
of the water storage basins in different water balance situations. 

Water management control is implemented using process automation. The 
pumping stations have flow rate measurement and the water level of the 
basins is monitored using continuously operating measurements or manual 
measurements performed on a regular basis. Control of water management 
can be affected on the basis of the water balance model findings, if the 
findings require an alteration in the control manner. 

Water balance development 
 

In the application submitted to the Regional State Administrative Agency on 
28 February 2014 and that concerns the conducting of the treated surplus 
water of the Kevitsa Mine into the Vajukoski basin in 2014 and the permit to 
commence operations shows the water balance for the mine for 2012 and 
2013. The water balance of the initial stages of mining operations depicts 
the water balance realised in 2013 (ore concentration 6.3 Mt). The quantity 
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of raw water taken during the year was 1.764 Mm3. The quantity of surplus 
water conducted from the mining area into the Vajunen basin was 1,751,000 
m3. In addition the 653 000 m3 of clean thaw water and groundwater 
accumulating on the overland runoff area needs to be pumped into Vajunen. 
Despite a year of little rain the quantity of water accumulating in the mining 
area for storage in 2013 was approximately 760,000 m3. 

As a result of the alterations made to the process, in the future the raw water 
intake quantities will decrease despite the increasing production quantities. 
The pit drainage water increases in the future as the pit gets deeper and the 
quantity of local water increases as the operational areas expand (including 
the waste rock stockpiling area). The need for conducting surplus water 
therefore also increases in the future. During the final stages of operations 
the surplus water quantities would be estimated at approximately 4.5 – 5.0 
Mm3 depending on how rainy the year is. 

If the mine surplus water can be discharged in accordance with the permit 
conditions applied for (996 m3/h) this would ensure the net water balance of 
the mining area would remain balanced even during wet years.  The 
situation has been inspected in the long-term modelling where the climate 
data has used the data from the 10 rainiest years. Despite the abundant 
precipitation, the water quantity stored in the mining area remains evenly at 
the stipulated 1.5 Mm3 goal value.  

Treatment and conducting of process water 

All water generated in the Kevitsa Mine area with potentially weakened 
quality will be conducted into the water storage basin and following the metal 
precipitation, it is conducted to the overland runoff area, from which the 
excess water is discharged into Vajunen. The sanitation water for the mine 
is conducted following treatment either to the water storage basin or direct 
to the overland runoff area. 

Recycling water 

Efforts are made to return up to 90% of the water from the water storage 
basin back into the process. The requirement for raw water decreases and 
the recycling level of water increases.  

Removal of metals 

Waste water is treated in a waste water treatment facility prior to conducting 
onto the overland runoff area into the receiving waterway. In the cleansing 
process the pH of the water is raised using calcium hydroxide for the 
precipitation of metals such as nickel. The limestone required is stored in 
separate 180 m3 silos. All are dissolved in water and the calcium hydroxide 
formed is conducted into the 10 m3 chemical treatment tank. The surplus 
water is conducted into two 20 m3 flocculant containers. In the containers, 
water is mixed with the calcium hydroxide in order to ensure sufficient 
mixing. From the containers the water is conducted into the clarification 
basin with a capacity of 11,000 m3, where the metals precipitate and settle 
in the substrate of the basin. Every now and then the sediment is removed 
and delivered for appropriate further treatment or placed in accordance with 
the currently valid environmental permit into tailings pond A. 

From the clarification basin, the excess water is conducted via the 
neutralising container to the overland runoff area, where the water is further 
cleansed prior to discharging into the receiving waterway. The neutralising 
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tank has pH measurement and, if necessary, the pH of the water is 
calculated using sulphuric acid, in order to ensure the pH of the discharged 
waste water would meet the requirements of the environmental permit. The 
quality of the released water is monitored in the pipe leaving the neutralising 
tank before the waste water treatment plant water is conducted to the pipe. 

The quantity of water to be treated is estimated to increase in excess of 600 
m3 an hour during the final stages of operations. The capacity of the existing 
water treatment system is increased if necessary. In order to ensure the 
treatment of water the applicant has made preparations to construct a similar 
basin to the north of the existing basin. In addition a land reservation has 
been made in the northern side of the area for other potential water 
treatment facilities in the future.  

According to the supplement submitted on 4 April 2014, the total quantity of 
water pumped into the water treatment process in 2013 was 1,751,000 m3. 

Reducing nitrogen emissions 

The nitrogen emissions formed from blasting agents is reduced by using 
emulsion explosives that have poorer water solubility than more 
conventional explosives. Furthermore, at least during the summertime the 
reduction of nitrogen occurs at the overland runoff area, via which the 
surplus water is discharged into the receiving waterway.   

Overland runoff area  
 

The overland runoff area is a passive treatment method for mine water. On 
the surface runoff area, the water flows in the surface layer of peat. The 
removal of harmful substances occurs as a result of physical, chemical and 
biological processes. 

The area coverage of the overland runoff area for the Kevitsa Mine is 
approximately 15 hectares and its hydraulic load is estimated to be around 
420 m3/ha a day. As the operations of the mine expand it is possible to 
expand the overland runoff area by approximately 20 hectares. The 
hydraulic load of the expanded area would be approximately 180 m3/ha a 
day and later as the surplus water quantity increases, the load would 
increase to an approximate level of 275 m3/ha a day. The thickness of the 
peat in the existing overland runoff area fluctuates between 0.1 metres to 
1.8 metres. The areas with the thinnest peat cover are located close to the 
lower section of the area. The operating life of the overland runoff area is 
estimated to exceed ten years. 

Estimates show that the area has reasonable nickel retaining properties. 
The area retains less copper, but advance estimates show that copper 
concentration will lessen in the area. On some years solids and nitrogen can 
wash from the overland runoff area. The risk of nitrogen washing has been 
estimated to be greater than for solids. The risk of nickel and copper washing 
is estimated to be distinctly smaller than the risk of nitrogen washing. The 
risk of sulphate washing from the sulphate retained in the area is estimated 
to be minor. The applicant has estimated that no large changes will occur in 
the pH in the area or redox potential, as the sulphate concentration of the 
water received by the area is so low. 

It is possible to enhance the retaining of nickel by keeping the pH of the 
water discharged to the overland runoff area as high as possible. In this 
case, when the waste water mixes with the acidic water of the peat layers, 
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the pH will not drop sufficiently for nickel to be released from the water 
leaving the area. At the same time the sulphate loading caused by the 
treatment of waste water, which is partly caused by the neutralisation of the 
alkaline water with sulphuric acid following precipitation. 

In respect to all harmful substances the applicant has estimated that despite 
washing, the waterway impacts will not essentially change from normal 
waste water loading. Taking into consideration the size of the receiving 
waterway and the flow rates, the potential washing plays a very minor role 
compared to the overall loading of the river (incl. natural background values). 

The western part of the overland runoff area has a pumping station to which 
the water accumulates. From the pumping station the water is pumped into 
the Vajukoski impounded basin using a 400 mm diameter plastic pipe. It is 
possible to store approximately 150,000 m3 of water for a short period in the 
western part of the area. This area is outside the actual overland runoff area 
and it is used for short-term regulation when water cannot be conducted into 
the impounded basin. 

The total quantity of water pumped to the overland runoff area in 2013 was 
1,751,000 m3. However, the pumping stations on the area have pumped 
2 404 000 m3 of surplus water into Vajunen. The difference between the 
water quantities is the clean thaw water and groundwater accumulating on 
the overland runoff area.  

Conducting of treated water 
 

The excess, treated water of the mine is conducted after treatment into the 
Vajukoski impounded basin along a transfer drain (PEH 400 PN10). At 
maximum capacity the pumping station can discharge approximately 1 000 
m3 an hour into the drain. It is the understanding of the applicant that the 
capacity of the existing transfer drain is currently sufficient. 

The transfer sewer is installed to the same well as the fresh water intake 
pipe. The sewage discharge pipe is submersed and weighted to the bottom 
of the impounded basin of Vajukoski, and the end of the pipe taken slightly 
upstream from the power plant intake point of the main channel.  

Quality of treated water for discharge into the waterway 

The water of the water storage basin holds solids, elevated concentrations 
of metals, sulphate, phosphor and nitrogen compounds. The surface water 
loading of the Kevitsa Mine is calculated from the water released to the 
overland runoff area. The average composition of surplus water describes 
the water released to the overland runoff area. In the assessment of 
waterway impacts no impacts that would mitigate the load focused on the 
overland runoff area have been recognised. 

The elevated metal concentrations of pit water and other runoff depend on 
the quality of soil and bedrock in the area. For instance, the nickel content 
of the pit water can be a number of milligrams a litre. The metals of the 
process waste water become enriched in the concentration process. The 
waste water also has minimal quantities of frothing chemicals such as 
xanthates, MIBCs, Aerophine, CMCs and sodium sulphate. In respect to the 
environment the most significant are the xanthates. The precipitation and 
runoff accumulated from the area dilute all the concentrations of harmful 
substances and the concentrations fall after water treatment. 
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On the basis of the emissions data gathered and the alterations associated 
with the expansion of activities the company has issued an estimate of the 
quality of the treated waste water. This estimate is shown in the table below. 
All metal concentrations are shown in the table as total concentrations. The 
figures marked with an asterisk are threshold values according to the current 
environmental permit.  

Variable  Unit Estimated 
concentration 

Solid matter*  mg/l  ≤ 10  

Ni* mg/l  ≤ 0,5 

Cu*  mg/l  ≤ 0,3 

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  0,01 

K  mg/l  40  

Mg  mg/l  200 

Mn  mg/l  6,7  

Mo mg/l 0,04 

Na  mg/l  80  

 

In the making of the tentative waterway loading estimate, the estimate uses 
the maximum concentrations as according to the current environmental 
permit, and for those harmful substances for which a permit restriction has 
been set (solid 10 mg/l, nickel 0.5 mg/l and copper 0.3 mg/l). Concentrations 
particularly for metals will be distinctly lower. This is due to the treatment of 
surplus water in the metal precipitation facility. However, at this stage of 
operations it is better to stick with the cautious estimate prior to obtaining 
practical experience about the effectiveness of surplus water treatment 
during the operation of the mine. In respect to other metals the estimate has 
used the available experimental concentration process water and the known 
groundwater quality data for the area (drainage water). The concentration 
estimates are also partly cautious in this respect and the concentrations 
used in the estimation of loading are therefore higher than those specified 
in the aforementioned study. For instance, it is possible for the pit drainage 
water to hold tens of milligrams per litre. 

The nitrogen concentration estimate (total nitrogen 14 mg/l) is based on the 
quantity of blasting agents used and the water quality data available from 
other mines. According to estimates one percent of the nitrogen contained 
in the blasting agent will end up in the waste water discharged. Emulsion 
explosives will be used at Kevitsa that are less soluble in water than 
traditional explosives. Similar explosives are used at the Kemi Mine where 
the total nitrogen content of the pit water is approximately 25 mg/l. 
Underground mining uses more blasting agents than in open pit mining, 
which means that the nitrogen concentrations of the pit water in Kevitsa are 
probably lower.  

In respect to sulphate the concentration estimate (2000 mg/l) is based on 
the findings from the experimental concentration and comparison data 
obtained from other mines. Preparations have also been made for sulphate 
in such a way that the pH of the water will have to be adjusted following the 
precipitation of metals using sulphuric acid, which in turn increases the 
sulphate content of the water. Compared to other concentration estimates 
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the sulphate concentration has probably been estimated more 
conservatively than for others, therefore the true sulphate concentration of 
the surplus water will be clearly lower than the estimate shown here. 

In addition to accumulating in the background value, phosphor is also 
accumulated in the sanitation water. The sanitation waste water also 
includes nitrogen, but due to the low quantity of sanitation waste water the 
impact of such is very small. According to advance estimates, the quality of 
treated sanitation waste water for the more important harmful substances is: 
BOD7 value 25 mg/l, total phosphor content less than 2 mg/l, total nitrogen 
content less than 60 mg/l. The cleansing power of the sewage treatment 
plant is estimated as follows: BOD7 reduction 95%, total phosphor 85%, total 
nitrogen over 50%. The average phosphor concentration for the mine waste 
water is estimated at 0.2 mg/l, which is a very cautious estimate. When 
taking into consideration the dilution of the sanitation water the phosphor 
concentration caused by these is no more than a few micrograms per litre. 
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The following table shows the quality data obtained from emissions 
monitoring data of waste water first treated and then conducted to the 
overland runoff area in 2012 and 2013. 

Parameter  Unit 2012 2013 

  Mean  Mean  min. max. 
pH [-] 8.2 7.9 6.8 9.3 

Electroconductivity mS/m 100 158 98 200 

Calcined residue of 
solids 

mg/l 9.3 1.7 < 2 8.5 

TOC mg/l 5.7 10 6 15 

Cl mg/l 65 223 86 360 

F mg/l - - - - 

SO4 mg/l 344 377 140 660 

Total N µg/l 1 892 2 894 1 700 4 100 

NO3-N µg/l 1 203 1 936 1 100 2 500 

NO2-N µg/l 40 139 12 330 

NH4-N µg/l 54 680 330 930 

Total P µg/l 96 87 50 130 

Ni µg/l 79 104 7 350 

Cu µg/l 6.7 3.8 < 1 11 

Al µg/l 41 39 15 59 

Sb µg/l 0.5 < 0.5 < 0.5 < 0.5 

As µg/l 1 4 < 1 4 

Ba µg/l 55 58 40 74 

Cd µg/l 0.1 < 0.1 < 0.1 < 0.1 

K µg/l 697 26 262 14 000 42 000 

Ca µg/l 4 026 104 929 72 000 140 000 

Co µg/l 6.2 8 2 18 

Cr µg/l 1 1.0 < 1 1.4 

Pb µg/l 0.5 < 0.5 < 0.5 < 0.5 

Mg µg/l 24 000 35 880 18 000 45 000 

Mn µg/l 160 252 14 700 

Mo µg/l 1.2 2 1 2 

Na µg/l 1 972 122 190 58 000 210 000 

Fe µg/l 250 309 12 1 600 

S µg/l 140 17 612 100 140 000 

Se µg/l 3.8 2.5 < 1 4.4 

Zn µg/l 5 39 23 66 

V µg/l 1 < 1 < 1 < 1 
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The following table shows the quality data obtained from treated waste water 
conducted from the overland runoff area into the Vajunen basin to the overland 
runoff area in 2012 and 2013.  

Parameter  Unit 2012 2013 

  Mean  Mean  min. max. 
pH [-] 7.4 7.5 6.9 7.7 

Electroconductivity mS/m 38 92 28 180 

Calcined residue of 
solids 

mg/l 5.7 1.4 < 2 4.5 

TOC mg/l - 7 4 13 

Cl mg/l 2.5 108 12 300 

F mg/l - - - - 

SO4 mg/l 79 210 59 400 

Total N µg/l 2 076 1 520 860 2 100 

NO3-N µg/l 1 536 991 98 1 800 

NO2-N µg/l 12 10 < 2 45 

NH4-N µg/l 132 213 6 780 

Total P µg/l 14 45 14 110 

Ni µg/l 21 25 14 45 

Cu µg/l 2.9 2.1 < 1 8.7 

Al µg/l 9.6 12.4 < 10 30 

Sb µg/l 0.5 0.27 < 0.5 1.1 

As µg/l 1 1 1 2 

Ba µg/l 10 34 11 56 

Cd µg/l 0.1 <0.1 < 0.1 < 0.1 

K µg/l 4 885 13 415 3 200 36 000 

Ca µg/l 26 147 57 763 17 000 110 000 

Co µg/l 0.6 1.04 < 0.5 3 

Cr µg/l 1.8 0.6 < 1 1.5 

Pb µg/l 0.5 < 0.5 < 0.5 < 0.5 

Mg µg/l 28 688 34 862 17 000 46 000 

Mn µg/l 494 267 55 650 

Mo µg/l 1 0.7 < 1 1.3 

Na µg/l 5 624 55 995 4 500 170 000 

Fe µg/l 688 336 100 1 600 

S µg/l 25 87 000 34 000 150 000 

Se µg/l 1 0.9 < 1 2 

Zn µg/l 5 < 5 < 5 < 5 

U µg/l -    

V µg/l 1 <1  < 1 < 1 

 

Extensive chemical element analysis 

Extensive chemical element analysis has been conducted on the mine water 
in autumn 2013 on all the significant water fractions of the mine. The 
following table shows the concentrations of pit drainage water, water 
returned from the tailings pond, and from the treated waste water conducted 
into the Vajukoski basin. 

Chemical 
element  Unit Open pit water Return water RH 

Water 
discharged into 

the waterway 
Chloride (Cl) mg/l 40 320 190 
Fluoride  (F) mg/l <0.1 0.44 0.1 
Aluminium (Al) μg/l <10 21 <5 
Antimony  (Sb) μg/l <0.50 0.26 <0.1 
Arsenic  (As) μg/l 2.8 2.6 0.51 
Barium (Ba) μg/l 19 78 36 
Beryllium (Be) μg/l <0.20 <0.05 <0.05 
Boron  (B) μg/l <20 <5 <5 
Bromine  (Br) μg/l 350 1100 630 
Cerium (Ce) μg/l <0.050 <0.05 <0.050 
Dysprosium (Dy) μg/l <0.0050 <0.0050 <0.0050 
Mercury (Hg) μg/l <0.10 <0.05 <0.05 
Erbium (Er) μg/l <0.0050 <0.0050 <0.0050 
Europium (Eu) μg/l <0.050 <0.050 <0.050 
Phosphor (P) μg/l <100 130 72 
Gadolinium (Gd) μg/l <0.0050 <0.005 <0.0050 
Gallium (Ga) μg/l 4.3 6.1 2.5 
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Chemical 
element  Unit Open pit water Return water RH 

Water 
discharged into 

the waterway 
Germanium (Ge) μg/l <0.10 <0.1 <0.10 
Hafnium (Hf) μg/l <0.0050 <0.005 <0.0050 
Holmium (Ho) μg/l <0.0050 <0.005 <0.0050 
Silver (Ag) μg/l <0.50 <0.05 <0.05 
Iridium (Ir) μg/l <0.050 <0.05 <0.05 
Iodine  (I) μg/l  23 11 
Cadmium  (Cd) μg/l <0.10 <0.0< <0.01 
Potassium  (K) μg/l 9 300 34 000 20 000 
Calcium  (Ca) μg/l 33 000 110 000 88 000 
Cobalt (Co) μg/l 3.4 0.88 0.41 
Chrome (Cr) μg/l <1.0 0.99 0.21 
Gold  (Au) μg/l 0.082 <0.05 <0.05 
Copper (Cu) μg/l 1.5 0.84 1.1 
Lanthanum  (La) μg/l <0.050 <0.05 <0.05 
Lithium  (Li) μg/l 2.5 2.5 1.5 
Lutetium (Lu) μg/l <0.0050 <0.005 <0.005 
Lead (Pb) μg/l <0.50 <0.05 <0.05 
Magnesium (Mg) μg/l 67 000 28 000 35 000 
Manganese (Mn) μg/l 86 24 57 
Molybdenu
m (Mo) μg/l 2.5 1.9 0.69 
Neodymium  (Nd) μg/l <0.050 <0.05 <0.05 
Sodium (Na) μg/l 14 000 180 000 100 000 
Nickel (Ni) μg/l 61 26 18 
Niobium (Nb) μg/l <0.050 <0.05 <0.05 
Osmium (Os) μg/l <0.050 <0.05 <0.05 
Palladium  (Pd) μg/l 0.07 0.18 0.11 
Silicon  (Si) μg/l 8 600 13 000 10 000 
Platinum (Pt) μg/l <0.050 <0.05 <0.05 
Praseodymi
um (Pr) μg/l <0.0050 <0.005 <0.005 
Iron (Fe) μg/l 32 120 110 
Rhenium (Re) μg/l 0.025 0.021 0.02 
Sulphur (S) μg/l 67 000 150 000 110 000 
Rubidium (Rb) μg/l 53 53 29 
Ruthenium (Ru) μg/l <0.0050 <0.005 <0.005 
Scandium (Sc) μg/l 1.5 1.8 1.3 
Samarium (Sm) μg/l <0.0050 <0.005 <0.005 
Selenium  (Se) μg/l 5.1 0.72 0.65 
Zinc (Zn) μg/l <5.0 <0.5 <0.5 
Strontium (Sr) μg/l 58 230 140 
Thallium (Tl) μg/l <1.0 <0.05 <0.05 
Tantalum  (Ta) μg/l <0.0050 0.014 0.0056 
Tellurium  (Te) μg/l <0.050 <0.05 <0.05 
Terbium (Tb) μg/l <0.0050 <0.005 <0.005 
Tin  (Sn) μg/l <1.0 <0.1 <0.1 
Titanium  (Ti) μg/l 1.5 2.4 1.1 
Thorium  (Th) μg/l <0.0050 <0.005 <0.005 
Thulium (Tm) μg/l <0.0050 <0.005 <0.005 
Uranium  (U) μg/l <0.50 <0.01 0.062 
Vanadium  (V) μg/l <1.0 0.18 <0.05 
Bismuth  (Bi) μg/l <0.0050 <0.005 <0.005 
Tungsten  (W) μg/l 1.9 1.2 0.11 
Ytterbium (Yb) μg/l <0.0050 <0.005 <0.005 
Yttrium (Y) μg/l 0.0096 0.02 0.017 
Zirconium (Zr) μg/l <0.0050 0.0053 0.0069 

Concentration chemical residues 

A large amount of concentration chemicals is adhered to the concentrate 
and some travels as sludge formed from tailings and water in the tailings 
pond. The general principle in the concentration process is that the 
chemicals follow the concentrate, and very small chemical quantities end up 
in the tailings basin. An estimated 85% of the organic chemicals are adhered 
to the product, and less than 15% remains in the tailings pond. Some of the 
organic chemicals remaining in the tailings pond liquid slakes into other 
compounds in time.  
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According to the pilot tests of the Kevitsa Mine, the xanthate concentration 
of the waste water from the concentration process has been approximately 
1.6 – 2.7 mg/l. Concentrations dilute as the process waste water mixes with 
other water fractions. Following the commencement of operations the 
quantity of concentration chemicals in the waste water has been monitored 
by monitoring the concentrations of the most important chemical breakdown 
products (potassium, calcium, sodium) in the treated water to be pumped 
into the Kitinen River. The sodium concentrations that depict the use of 
xanthate increased in the second half of 2013 to the level of 200 mg/l. The 
average concentration for 2012 was approximately 50 mg/l. 

The technical implementation of ore crushing at the Kevitsa Mine 
significantly reduces the noise it causes. 

Loading  

The loading on the waterway caused by the operations of the mine varies 
depending on each discharge situation. In respect to waterway impacts the 
rise in concentrations in the receiving waterway is important. The rise in 
concentration depends on the emissions caused by the treated waste water 
and the flow rate in the receiving waterway. 

The following table shows an estimate of the loading focused on the 
waterway during various stages of operations. The assessment uses the 
maximum concentrations as according to the current environmental permit, 
and for those harmful substances for which a permit restriction has been set 
(solids 10 mg/l, nickel 0.5 mg/l and copper 0.3 mg/l). The loading figures for 
2013 are taken from the Vahti system of Finland’s Environmental 
Administration. 

Variable Quantity 2013 First half of 
year 

Second half of 
year 

Surplus water m3/v 2 400 318 886 000 3 515 000 
Solid matter kg/a 7 800 8 860 35 150 

Ni kg/a 157 443 1 758 

Cu kg/a 6 266 1 055 

Total P kg/a 199 177 703 

Total N kg/a 5 200 12 404 49 210 

NO3-N kg/a 2 700 9 303 36 908 

NH4-N kg/a 1 454 1 772 7 030 

SO4 kg/a 666 287 1 772 000 7 030 000 
Al kg/a  354 1 406 

Ca kg/a 189 530 354 400 1 406 000 
Co kg/a  27 105 

Cr kg/a  9 35 

K kg/a 49 870 35 440 140 600 

Mg kg/a  177 200 703 000 

Mn kg/a 430 5 936 23 551 

Mo kg/a  35 141 

Na kg/a 234 745 70 880 281 200 

 

The following table shows the actual nickel and copper loading on the 
overland runoff area in 2012, 2013 and the first quarter of 2014. 

Annual metal loading for the overland 
runoff area (point KevP-10) 

Nickel 
kg 

Copper 
kg 

2012 8.8 0.7 
2013 156.7 6.1 
1-3/2014 23.3 0.6 
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Handling of domestic waste water 

30 m3/day of domestic waste water is generated by operations. 
Approximately 4 m³/h of domestic water is used. Waste water is conducted 
using drainage to the sewage treatment plant. The sewage treatment facility 
is a dosage operating chemical sedimentation facility. The facility comprises 
two containers. In the pre-treatment stage the waste water is aerated. 
Following this, it is pumped via the screen to the processing unit, to which 
chemicals are dosed and the water is aerated. Following the aeration stage 
the water is clarified. The slurry is recycled in the pre-treatment unit, from 
which the excess slurry is mechanically removed using a sewage suction 
vehicle and transported to the appropriate facility fur further treatment. The 
treated waste water is discharged with other treated water fractions and 
further conducted to the overland runoff area and into the River Kitinen. The 
capacity of the treatment facility is 50 m3/day, and the tank also has a 20 m3 
buffer storage tank. The treatment facility can handle a maximum of 70 m³ 
a day (approximately 2.9 m3/h). The dimensions of the currently operating 
treatment facility are sufficient for expanded operations. 

According to the supplement submitted on 4 April 2014, the total quantity of 
domestic water treated at the treatment facility in 2013 was 3,688 m3. 186 
m3 of excess slurry has been delivered from the treatment facility for further 
treatment. With the operation of the sewage treatment facility there have 
been problems such as with the removal of phosphor. The applicant has 
conducted measures for the improvement of the facility’s operation during 
2013 and the measures continue in 2014. 

Airborne emissions 

The airborne emissions of the mine comprise dust, gaseous emissions from 
blasting, exhaust emissions from traffic and flue gases from energy 
production.  

Extra space or more areas are required for operations airborne emissions 
(dusting) such as for the storage tailings and waste rock. According to the 
expansion plan the area coverage of the tailings areas remains the same, 
but extra space is achieved by raising the stockpiling height to the level of 
+270 (pond A). The dust dispersion into the environment is increased with a 
higher stockpiling area. Pond A is a more significant dust emissions source 
than pond B, as pond B is always kept covered by water or at least saturated 
in water for the prevention of dusting and the oxidation of the tailings. The 
waste rock area will increase approximately 40% compared to the area of 
the currently valid permit (2.4 km2) to 4 km2. The height of the waste rock 
area is planned to be five metres lower than the stockpiling height according 
to the current permit.  

Dust emissions 

Dust formation is caused by the open pit excavation of ore and waste rock 
(drilling/blasting), loading and haulage of ore and waste rock, as well as the 
dust formed by the stockpiling of waste rock. At the concentration plant dust 
is mainly formed by the crushing of ore.  

The annual total dust emissions are approximately 140 tons. Approximately 
60 tons of dust per year is generated from the excavation, haulage and 
processing of ore. Approximately 30 tons of dust per year is generated from 
the processing and storage of ore. The dusting of the tailings pond is 
estimated to be a maximum of 50 tons a year. Dust emissions are estimated 
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as area emissions on the basis of area by utilising the available 
measurement data from other mining projects and literature. 

The dust quality corresponds to the quality of extracted ore and waste rock. 
The following table shows an estimate of the chemical element 
concentrations of the dust emissions generated at the mine and the 
maximum quantities of elements dispersing with the dust, and calculated 
with both the production quantities according to the current permit (5 Mt/a) 
and with the production quantities according to the planned expansion (10 
Mt/a). 

 

 

Chemical 
element 

Concentration 
in the ore 

mg/kg 

Concentration in 
tailings A 

mg/kg 

Concentration in 
the waste rock 

mg/kg 

Emissions with ore 
excavation at 5 Mt/a 

kg/a 

Emissions with ore 
excavation at 10 

Mt/a 
kg/a 

nickel 3 100 1 300 1 100 < 200 < 300 

copper 4 200 450 950 < 200 < 310 

cobalt 140 150 70 < 20 < 20 

chrome 490 350 500 < 50 < 70 

sulphur 16 000 5 800 4 700 < 900 < 1 400 

zinc 30 30 20 < 5 < 5 

 

Blasting gases 

In blasting, the blasting agent mainly turns into vapour, carbon dioxide and 
nitrogen. Blasting generates 700 – 1,000 litres of gas per kilogram of blasting 
agent. The high pressure of the gas in the drill holes provides the blasting 
agents the majority of its “extraction force”. A few percent of the blasting gas 
is harmful gas, such as carbon monoxide (CO) and nitrogen oxides (NO and 
NO2). 

When detonated, the emulsion blasting agents used at the Taivaljärvi Mine 
form less harmful gases than more conventional blasting agents. According 
to measurements, shelled pumped emulsion blasting agent forms carbon 
monoxide approximately 10 dm3/kg and nitrogen oxide to a maximum of 2 
dm3/kg. The NOx quantity of pumped emulsion blasting gases is half that of 
the corresponding quantity for shelled emulsion. The nitrogen oxide 
emissions generated from blasting is a maximum of a few tons a year. 
According to estimates, when 13,000 tons of blasting agents a year are 
used, depending on which blasting agent used the emissions vary as 
follows: nitrogen 2,800–3,350 tons, nitrogen oxide 4–11 tons, nitrogen oxide 
0.1–0.9 tons, carbon monoxide quantity 0.03–0.07 tons and carbon dioxide 
quantity 4–11 tons.  

Excavation blasting releases gases into the air, that when accessing the 
atmosphere are diluted quickly, and therefore do not usually cause any other 
harm apart from a brief bad smell in the immediate vicinity of the pit. Being 
heavier than air, carbon monoxide accumulates in the depressions of the 
blasting site. However, in open pit excavations the blasting gases are 
effectively ventilated, and blasting gases are not known to have caused any 
health risks or occupational health and safety risks at mines in Finland.  
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Exhaust and flue gas emissions 

At the mine exhaust gases are generated by the work machinery used for 
the extraction of ore, as well as from other vehicles used for the haulage of 
ore and waste rock and the internal traffic in the area. In addition the traffic 
to and from the mine produce exhaust emissions. The majority of road traffic 
emissions are caused by heavy traffic. The most significant emissions 
components for road traffic are nitrogen oxides.  

The heavy work machinery commissioned after 2012 (e.g. mine machinery) 
principally use the so-called engines with EPA Tier 3 and the EU’s stage III 
emissions requirements. The nominal emissions for the aforementioned 
decrees are: HC 0.19 g/kWh, CO 3.5 g/kWh, NOx 2.0 g/kWh and particles 
0.025 g/kWh. The work machinery commissioned after 2014 have the 
cleaner, so-called stage 4 engines where nitrogen oxide emissions are 
further reduced. 

Emissions could be possibly further reduced if the so-called trolley-assist 
system is commissioned, which will be tested at the Kevitsa Mine in the 
future once the pit deepens. In this case the mine trucks are assisted on 
specified driving sections using an overhead electricity line. The intention is 
to mainly locate the trolley power lines on the largest inclines (fuel 
consumption at its highest) i.e. mainly on the inclines of the open pit and 
waste rock stockpiling area. According to preliminary estimates, the savings 
achieved in fuel consumption and the reductions in exhaust emissions using 
the trolley-assist system would be around 30–50%.  

The estimate of the exhaust fumes from work machinery is approximate and 
by accuracy is distinctly poorer than the emissions assessment for road 
traffic. The consumption of fuel oil with work machinery is 10 Mt with ore 
excavations being at an annual level of approximately 19,000 t/a and a 
maximum of approximately 31,500 t/a. The carbon monoxide emissions are 
annually an average of 880 tons and a maximum of 1470 tons. Hydrocarbon 
emissions are on average 48 tons and a maximum of 81 tons. Work 
machinery on average generates 500 tons of nitrogen oxides a year, with 
the maximum being 840 tons. Particle emissions are on average 6 tons and 
a maximum of 11 tons a year.  

The flue gas of the heating plant includes for instance nitrogen oxides, 
sulphur dioxides, carbon dioxides and carbon monoxide. According to the 
currently valid permit the particle content of the heating plant when burning 
heavy fuel oil may not exceed 100 mg/m3(n), sulphur dioxide content no 
more than 850 mg SO2/m3(n) and nitrogen oxide content is a maximum of 
800 mg NO2/m3(n) converted to dry flue gas 3% oxygen content. The particle 
content of the flue gases of the solid fuel boiler may not exceed 50 mg/m3(n), 
sulphur dioxide content no more than 260 mg SO2/m3(n) and nitrogen oxide 
content a maximum of 260 mg SO2/m3(n)  400 mg NO2/m3(n) converted to 
dry flue gas 6% oxygen content when using biofuels and peat. The heavy oil 
boilers can operate as auxiliary or peak load facilities. Oil sulphur 
concentration may not exceed 1.00 percentage by weight.  

In respect to the entirety the particle emissions generated by the heating 
facility are minimal. Sulphur dioxide emissions quantities are mainly affected 
by fuel selections. The annual emissions of the heating plant are estimated 
as particles 4 t, nitrogen oxides 33 t and sulphur dioxide 24 t. The emissions 
count for the heating plant has been conducted according to the guidelines 
of the PINO decree, which means the calculation assumes the heating plant 
is constantly at full power. In reality the heating plant operates at low power, 
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which means the emissions are distinctly smaller in practice. The actual 
emissions level can be counted once the measurements conducted at the 
operating and emissions inspection are made available.  

According to the Vahti system of Finland’s Environmental Administration, 
the airborne emissions from the heating plant of the mine for 2013 were 
carbon dioxide 24,615 t, particles 0.34 t, nitrogen oxides 207 t, sulphur 
dioxide 0.2 t. 

The need for heating is not estimated to increase despite the increase in 
production. In the future it is possible to expand the heating plant using 2.9 
MW oil boiler modules. In this case, momentarily the heating power would 
be greater, such as during the winter months, as would the flue gas 
emissions, but on the annual level the overall emissions would once more 
be significantly lower than that of the PINO decree calculation guidelines in 
a situation whereby the heating plant is assumed to be continuously on full 
power.  

Mitigation of emissions 

Commuting traffic lifts dust from the work site and mine roads. The dust 
caused by the haulage of ore and waste rock can be prevented by limiting 
the driving speeds and if necessary by sprinkling the roads with water or 
appropriate chemical. Drilling rigs must be fitted with a dust removal system. 

Crushing causes a significant quantity of mineral dust that can disperse into 
the environment without protective measures. The primary crusher is 
located below the ground surface. This reduced dust emissions. The 
conveyor belts and intermediate storage facility for crushed ore are 
contained. Furthermore, in connection with the crushing plants 
(primary/secondary) there will be a dust separator for reducing dust 
emissions. The solid matter separated from the exhaust air is recovered. 
Due to the aforementioned measure the dust emissions from the crushing 
plant are relatively low. 

The ore for grinding in the concentration plant is aqueous slurry, which 
means it does not form dust emissions.  During windy weather dust can be 
blown from the dry surface of the tailings ponds. The intention is to keep the 
high-sulphur tailings of tailings pond B wet at all times in order to avoid dust 
formation. 

The solid fuel boiler is based on staged gas incineration, where the fuel is 
gassed using a fire grate and gas is burned above the fire grate. The 
combustion gas from the boiler is directed via an electro-filter and flue gas 
scrubber through the flue gas chimney. The heavy oil boiler units do not 
have flue gas scrubbing devices. The formation of energy production SO2 
emissions can be reduced mainly with the selection of low-sulphur fuels. 

The emissions of haulage vehicles and work machinery is reduced by using 
engines that are as eco-friendly as possible. All work machinery acquired for 
Kevitsa represent the newest appropriate technology. With the proper 
monitoring and regular servicing of haulage vehicles and work machinery 
the exhaust fumes can be kept as low as possible. In the future, the possible 
commissioning of a trolley-assist system would further significantly reduce 
exhaust gas emissions. 
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Noise and vibration 

Dust formation is caused by the various work stages associated with 
excavation of rock, such as rock drilling, blasting, loading, haulage, and the 
stockpiling of waste rock. The crushing, grinding, process appliances of the 
concentration plant, pumping stations, work machinery and other traffic 
cause noise. Noise is also caused by construction work associated with the 
expansion of production. In the initial stages noise from the open pit 
disperses to a wider area than when operations progress and the pit 
deepens.  
The noise levels caused by the mine in the production stages are in excess 
of 70 dB(A) in the mining area, but decrease quickly when moving outside 
the production areas. The mine operates round the clock, so the equivalent 
noise emissions and levels remain about the same regardless of the time of 
day.  

Industrial noise is primarily the noise created by plants, but this often 
incorporates the noise produced by all the operations in the industrial area, 
for instance forklift trucks and machine loaders. Industrial noise normally has 
a narrow band with a certain frequency range and impulse-like noise such 
as the noise produced from excavation blasting. 

Road traffic noise is affected by the speed of vehicles, traffic numbers, 
proportion of heavy goods vehicles and the road properties. Noise is 
generally an even broadband humming by nature, but at times the noise 
made by individual machines may be distinguished. The doubling of traffic 
numbers raises the noise level to 3 dB. The raising of the speed from 50 
km/h to 80 km/h similarly raises the noise level 4 – 5 dB.  

In the environmental impact assessment process the dispersion of noise in 
the mining area and road surroundings has been depicted using noise 
modelling. 

In the mining area the momentary greatest sound pressure level could be 
caused by open pit blasting. The progress of which can be non-linear by 
nature due to the possible supersonic nature of the pressure wave. Noise 
can also be of an impulse nature. The momentary noise caused by 
excavation blasting “evens out” as the equivalent noise drops. Even a small 
addition in open pit depth will significantly affect the drop in sound level. 
Therefore the noise impacts caused by excavations are greatest during the 
initial stages of operations and its significance decreases as the pit deepens. 
As production expands the noise level will increase, however the most 
significant noise source, i.e. excavation (and associated auxiliary functions), 
moves deeper into the mine and therefore reduces the increase.  

The disturbance caused by excavation blasting for housing is estimated to 
be minor. The closest houses are in Petkula at a distance of over 7 km and 
the cabins by the Saiveljärvi Lake at approximately 4.5 km from the pit. The 
vibration estimates used vibration measurements acquired from other mines 
as assistance. 

Mitigation of emissions 

The technical implementation of the crushing of ore at the Kevitsa Mine 
significantly reduces the noise caused by crushing. 

Noise emissions can be reduced by correctly dimensioning the noise barrier 
structures and by correct placement of these structures. The dispersion of 
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noise into the Koitelainen Natura area and in the direction of Lake Satojärvi 
is restricted using a noise barrier. It is possible to continue the noise barrier 
in the northern and southern directions.  

With the plans according to the environmental permit application, the 
stockpiling height of the tailings ponds will be raised by approximately 20 
metres above the height permitted by the currently valid permit. The tailings 
stockpiling area prevents the dispersion of noise southwards from the mining 
area in the same way as a noise barrier. The noise dispersing northwards 
from excavations and the concentration plant is reduced by the waste rock 
stockpiling area located to the north of the mining area.  

Detrimental impacts from vibration can be reduced with careful and correctly 
dimensioned charging and by limiting the size of the blasting field. 

Emissions to the soil and groundwater 

Seepage from the stockpiling areas can cause emissions to the soil and 
groundwater. The environmental compatibility of waste rock and low-sulphur 
tailings (stockpiling area A) is mainly good and the poor quality seepage 
quantity has been estimated to be small. On the basis of characterisation 
tests it has been estimated that the seepage of the waste rock area can hold 
tens of micrograms of nickel per litre or even more. The concentrations of 
other metals, such as copper, cobalt and zinc are probably lower than for 
nickel. Seepage can also contain elevated sulphate concentrations but it is 
not expected for significant quantities of seepage to be produced, which is 
due to the mutual relationship between PAF/NAF rock fractions. The 
seepage forming in tailings area A could have slightly higher metal 
concentrations than the seepage of the waste rock stockpiling area. The 
water is estimated to have the same quantity of metals as in the natural 
groundwater of the mining area (e.g. pit area and groundwater of 
surrounding black schist areas). 

The sulphur-rich tailings are stored in tailings pond B that has a sealed 
bottom constructed. No poor quality groundwater will travel from here into 
the groundwater.  

The seepage from the waste rock area is recovered in the water storage 
basin. The water seeping through the dams of the tailings ponds is 
conducted back into tailings pond A or into the process.  

The waste rock stockpiling area and tailings pond A are constructed mainly 
in a bog area, which means that the metals leaching in the seepage are 
mainly retained in the underlying peat. In the peat and underlying finely 
grained till the travel of groundwater and harmful substances is very slow. 
The metal concentrations of the groundwater in the mining area are naturally 
elevated and groundwater is not utilised as domestic water.  

The waste rock stockpiling area expands significantly compared to the 
current situation according to the valid environmental permit, while at the 
same time the stockpiling area within the seepage impact region also 
expands. The groundwater forming in the stockpiling area and its vicinity 
(incl. seepage) flows during the operational stage and even following the 
closure of the mine mainly towards the open pit. The seepage quantities 
formed are distinctly less than in the tailings stockpiling area, which is due 
to the quality of the material for stockpiling (blast rock/tailings) and slight 
pressure height. Following the expansion of the stockpiling area 
approximately 100,000 m3 of seepage a year can be formed. 
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The expansion of operations does not affect the quality of seepage 
generated in the tailings stockpiling area. The area reserved for stockpiling 
will not be expanded. The dam seepage quantities and water quantity 
seeping through the bottom will slightly rise as the pressure height 
increases. The flow direction of groundwater in the region is still mainly 
towards the plant area and open pit. The seepage impact area does not 
expand. According to estimates the water seeping through the bottom and 
dams of tailings pond A totals approximately 1000 m3 a day (365,000 m3 a 
year). The raising of the stockpiling area slightly increases the seepage 
quantities, but the water quantity is estimated to remain below 500 000 m3 
on the annual level. 

According to the annual report concerning 2013 in the supplement issued 
on 4 April 2014, the average concentrations of the seepage of tailings pond 
A are as follows: pH 7.1 (range 6.7–7.7) sulphate approximately 213 mg/l 
(range 86–380 mg/l). Nickel concentration fluctuated between the values 
0.11 – 0.55 mg/l. The concentrations are around the same level as 2011 and 
2012.  

The copper concentration has fluctuated between the values 0.009 – 0.37 
mg/l. At the end of 2012 and the beginning of 2013 the elevated copper 
concentrations in the inspection samples can be due to the impact of 
process water. In 2013 the total nitrogen concentration has been distinctly 
smaller than in 2012. Concentration has been an average of 3.3 mg/l (range 
1.1 – 5.9 mg/l). 

According to the monitoring of the seepage of tailings pond B, the nickel 
concentration was between 0.022 and 0.29 mg/l, copper concentration 
varied between 0.001 and 0.041 mg/l. The concentrations have been around 
the same level as late 2012. The water has been slightly alkaline, i.e. the pH 
has fluctuated between 6.9 and 8.5. The sulphur content has been an 
average of 228 mg/l (varying between the values 88 – 300 mg/l).  Nitrogen 
concentration has fluctuated between 0.8 and 8.7 mg/l.  

Mitigation of emissions 

The detrimental impacts caused by the seepage is prevented using the 
selected tailings stockpiling technique, bottom structure for the stockpiling 
area, footing drains, seepage collection drains and pumping, and water 
treatment when necessary. The bottom of tailings pond B has been 
constructed as sealed; therefore no poor quality seepage accesses the 
groundwater. During the rehabilitation stage the detrimental impacts are 
reduced using the appropriate cover structures and if necessary the wetland 
treatment of water. 

In respect to the stockpiling of waste rock the seepage impacts will be 
reduced with the existing or constructed peat layer of the entire stockpiling 
area. This peat layer compacts under the weight of the stockpile and due to 
the low permeability it effectively reduces seepage impacts. In addition, the 
adsorption capacity of the peat is excellent for numerous harmful 
substances. The formation of poor quality seepage is prevented using 
stockpiling techniques. The seepage of the stockpiling area is recovered in 
ditches and further conducted into the water treatment process. In respect 
to the groundwater flows the entire waste rock stockpiling area is within the 
catchment area of the mining area (concession) and no flow of groundwater 
occurs from the stockpiling area to outside the mining area (concession). 
The flow is mainly directed towards the open pit. During the rehabilitation 
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stage the detrimental impacts can be reduced using the appropriate cover 
structures and if necessary the wetland treatment of water. 

In respect to the groundwater impacts, it must be noted that the quality of 
the soil in the mining area is naturally such that the groundwater formation 
and flow conditions are very poor, which effectively facilitates the limitation 
of harmful impacts focused on the groundwater.   

The impacts of the groundwater drawdown on the Satojärvi Lake can be 
prevented if necessary using a base dam, the regulations pertaining to which 
are also provided in the currently valid environmental permit. In respect to 
the groundwater drawdown, it should be noted that this is a temporary 
phenomenon. When mining operations reach completion the open pit will 
gradually fill with groundwater and the groundwater levels in the area will 
gradually return to normal.  

Mining waste 

The mining waste generated in operations are waste rock, tailings (low 
sulphur and high sulphur fraction) and overburden. Each fraction is placed 
in its own waste area. The areas have been planned on the basis of 
environmental compatibility for each fraction.  Classification principles and 
environmental compatibility estimate are based on the waste management 
plan for mining waste, which is shown in the application together with the 
management plan for mining waste and mineral material. 

Further information about the characteristics of waste rock and tailings has 
been provided with the supplements of 5 November 2012 and 5 May 2014. 

Overburden and peat 

Quantity and quality 

Approximately 4.9 Mm3 of overburden is removed from the pit area. 
Approximately 411,000 m3 of till removed has been utilised in the dam 
structures of the tailings and water storage basin structures. Approximately 
800,000 m3 of mainly topsoil and some till have been used in the noise 
barrier. 

The till in the mining area has been found to have elevated concentrations 
of copper, chrome and nickel. This is normal due to the proximity of the ore 
deposit and the impact of the bedrock. Nickel concentration exceeds the 
higher guideline value of Government Decree 214/2007, which is applied for 
the land usage of industrial areas. The concentration of cobalt exceeds the 
threshold value of Government Decree 214/2007. Nevertheless, the 
concentration measured remains within the limits of natural fluctuations in 
concentration in Finland. Furthermore, the till samples had an average of 
294 mg/kg (0.029 %) of manganese and 0.7 mg/kg of uranium. The 
molybdenum concentration remains less than the limit of identification of 1 
mg/kg.  

The solubility potential of the metals in the till is small (0–3%), and the same 
goes for nickel which in the aqua regia test exceeded the higher guidelines 
value of the Government Decree. Nickel is bound to the till silicates and only 
one fifth of the nickel is in sulphide form. The sulphur content of till is on 
average less than 0.02% and are mainly non-acid forming. The technical 
usability of till is usually excellent. 
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Overburden is stockpiled in different areas: till on the sides of tailings pond 
A (to be placed on top of the extra peat or bentonite lining) anf the waste 
rock stockpiling area and its edges. The till containing less than 150 mg/kg 
of nickel is mainly stored in the storage area to the west of the waste rock 
stockpiling area. This can be used in the construction of the mining area.  Till 
with a nickel content in excess of 150 mg/kg is stored to the south of the 
open pit or utilised in dam construction on the upstream sealing structures 
or other similar structures.  

All peat to be removed from the area will be utilised in the base structures of 
the stockpiling areas. 

Waste rock 

Quantity and quality 

The waste rock for ultimate placement excavated during the operational 
period of the mine totals 465 Mt when the ore excavated is 166 Mt in 
accordance with the application. The principle minerals of the waste rock to 
be excavated from the Kevitsa Mine and the estimated percentages of 
excavations throughout the entire mining operations stage is shown in the 
table below. 

Waste rocks (rock type) Waste rocks (main minerals) 
Approximate percentage of 

extracted waste rock 

olivine pyroxenite klinopyroxene, orthopyroxene and olivine 56 % 

altered olivine pyroxenite 
klinopyroxene, orthopyroxene and olivine 
(±amphibole, serpentine, talc, chlorite and 

carbonate) 
27 % 

olivine websterite klinopyroxene, orthopyroxene and olivine 11 % 

gabbro 
plagioclase, clinopyroxene, olivine, 

orthopyroxene 
3 % 

dunite olivine, klinopyroxene (±plagioclase) 3 % 

 

The average total sulphur concentrations of the mineralised rocks (ore and 
waste rock) of the Kevitsa Mine and the acid soluble chemical element 
concentrations have been specified from several hundred rock samples 
using aqua regia (AR) and ICP-ES techniques. The average sulphur 
concentrations of the mineralised rock samples in the Kevitsa Mine remain 
under 1% for all rock types. In some cases the sulphur content can rise over 
one percent. The sulphur content is around the same in all rock types. The 
most sulphur can be found in dunite and the least in gabbro.  

According to laboratory studies the waste rock is good at neutralising acidity, 
with the exception of samples containing pyrrhotite. Theoretically the 
neutralising potential of waste rock is smaller than the potential seen in 
laboratory studies. The applicant has verified that the findings indicated that 
the verified neutralising ability is based on the weathering of silicates.  

According to the statement issued by the Geological Survey of Finland 
waste rock containing in excess of 0.8% sulphur can weather and cause the 
leaching of harmful substances. With the sulphur content being between 0.3 
and 0.8% the risk is smaller and when below 0.3% the weathering is unlikely 
and leaching very slow. Waste rock containing less than 0.3% sulphur can 
be both neutralising or less neutralising, but it is not expected for harmful 
substances to leach and weathering is unlikely. Rocks such as these do not 
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form acid. With the sulphur content being 0.3–0.8% the leaching of harmful 
substances is possible even if the rock would have neutralising ability. 
Waste rock such as this is partly potentially acid forming. Waste rock 
containing in excess of 0.8% sulphur is potentially acid forming and 
weathering and the leaching of harmful substances is possible.  

The table below shows an estimate of the placing of waste rock into 
classifications used at the mine and based on the environmental permit. 

Waste rock class Waste rock 
quantity 

Proportion of waste 
rock 

- utilisable rock, S <0.3% 170 Mt 37% 
- normal waste rock, S 0.3-
0.8% 

215 Mt 46% 

- waste rock to be contained, S 
>0.8% 

80 Mt 17% 

Total waste rock quantity 465 Mt 100% 

 

According to the supplement of 5 May 2014 samples have been taken from 
the waste rock fractions during 2013, from which e.g. the total 
concentrations of chemical elements, sulphur content and acid formation 
potential have been specified. The average concentrations of chrome, 
copper and nickel in the waste rock intended for containing exceed the 
higher guideline values of the PIMA decree and the lower guideline value for 
cobalt concentration. The average sulphur concentration of the waste rock 
to be contained was 1.05% and the neutralising and acid-forming potential 
ratio (NPR) is 2.0. This waste rock is classed as being potentially acid 
forming. 

The average concentrations of chrome, copper and nickel in the normal 
waste rock exceed the higher guideline values of the PIMA decree and the 
threshold value for cobalt concentration. The average sulphur concentration 
of normal waste rock is 0.22% and the neutralising and acid forming 
potential ratio (NPR) is 14.5. This waste rock is classed as being non-acid 
forming. 

The average concentrations of chrome, copper and nickel in the utilisable 
rock exceed the higher guideline values of the PIMA decree and the 
threshold value for cobalt concentration. Nickel concentration has remained 
below the threshold value of the currently valid environmental permit. The 
average sulphur concentration of normal waste rock is 0.2 % and the 
neutralising and acid forming potential ratio (NPR) is 5.9. This waste rock is 
classed as being non-acid forming. 

The characteristics of waste rock are further tested in order to determine the 
risk of weathering. The applicant has estimated that the metal 
concentrations and sulphate concentration of the seepage in the waste rock 
area will increase from current concentration levels in the next few years. 
The supplement of 4 April 2014 shows for instance the analysis findings of 
samples taken from the surface water and seepage inspection points in the 
waste rock area in 2013. According to these findings the average sulphate 
concentration was 330 mg/l (minimum 22 and maximum 640 mg/l), nitrogen 
content 5.7 mg/l (minimum 1.0 and maximum 10 mg/l), nickel content 1.2 
mg/l (minimum 0.07 and maximum 2.7 mg/l) and copper content 0.06 mg/l 
(minimum 0.01 and maximum 0.13 mg/l). In 2012 the average sulphate 
content was 243 mg/l, nitrogen content 3.9 mg/l, nickel content 0.3 mg/l and 
copper content 0.03 mg/l. In 2013 the pH fluctuated between 6.8 and 7.7.  
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Waste area for mining waste intended for waste rock 

Waste rock is stockpiled to its own area of 400 hectares to the north of the 
open pit and water storage basin. Due to the greater overall excavation 
amounts and the increase in waste rock, an area larger than the existing 
stockpiling area for waste rock is required. The area is expanded mainly 
westwards, northwards and eastwards. The ultimate coverage of the 
expanded stockpiling area is around 4 km2. 465 Mt of waste rock is placed 
in the stockpiling area and the area has a capacity of 252 Mm3. The height 
level upon completion of stockpiling will be +290 metres. The height from 
ground level is a maximum of approximately 70 m. The embankment height 
of the stockpiling area is approximately 10 metres and the gradient of each 
embankment is approximately 37º. In the lower section of the stockpiling 
area the minimum width of the embankments is approximately 20 metres. 
The overall gradient of the stockpiling area slope is approximately 17º. 

Area classification 

The waste rock stockpiling area was classed as an ‘other mining waste area’ 
in the waste management plan for mining waste dated 29 November 2012. 
According to the specifications of the annex to the Mining Waste Decree 
waste rock is not classed as permanent waste. The waste rock does not 
conform to all the requirements set in the Decree. The soluble 
concentrations of harmful substances have been estimated in the waste 
management plan to be so low that the danger caused by such, both in the 
short and long term is insignificant. The total concentrations for the harmful 
substances of waste rock partly correspond to the background 
concentrations for the soil in the environment and only a small proportion of 
waste rock is potentially acid forming. Potentially acid forming waste rock 
will be separated from its surroundings by encapsulating it within the non-
acid forming waste rock.  

Base structure 

The bearing base of the stockpiling area is formed of a till layer and its 
underlying bedrock, which have adequate bearing capacity for the loading 
of the waste rock area.  The flow direction of groundwater in the region is 
southwest towards the Mataraoja Brook. 

The surface section of till is partly loose. The loose till will be compressed 
and become stronger and will therefore not cause any harm for stockpiling. 
The peat in the area has sufficient shear strength to carry the loads piled on 
top as the peat compresses sufficiently slowly and the pore water pressure 
will be released. The majority of the bog regions in the western and northern 
parts of the waste rock area have a peat thickness less than 1.0–2.0 metres, 
and in this area the slow pre-consolidation of the peat in the blast rock layer 
is possible without the displacement of peat. The eastern section of the 
waste rock area has thicker peat layers. In these areas stockpiling can cause 
sliding surface collapse which is when the blast rock penetrates beneath the 
peat and the peat does not form a uniform base seal. A separate plan will 
be made for the construction of the area. 

A uniform peat seal will be made beneath the peat seal in order to reduce 
the absorption of waste rock seepage into the soil. Construction adheres to 
the following principles in the western section of the waste rock area:  

- In areas where the thickness of the natural peat is greater than 750 mm 
(200 mm margin) no peat seal is constructed 

- In areas where the thickness of the natural peat layer is less than 750 
mm, a 1000 mm thick peat seal is made from peat brought in from 
elsewhere that conforms with quality criteria. 
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In respect to the later stages of the waste rock stockpiling area, the 
implementation method for construction will be specified in the future. 
Regardless of the method of implementation the base of the stockpiling area 
will have a peat seal that conforms to the quality criteria of the environmental 
permit. 

The stockpiling area will be entirely surrounded by an insulated drain, the 
recovered water of which is conducted into the water storage basin and on 
to the concentration plant process. 

Waste rock stockpiling principles 

When making the filling plan the optimal travel distance and direction have 
been taken into account. In this way the environmental emissions caused by 
the haulage of waste rock (dust and exhaust gases), and at the same time 
stockpiling, will be realised as favourably as possible in a technical-
economic sense. The slope structure to be made for the waste rock area 
also facilitates the use of electrically assisted pit vehicles. 

Stockpiling has been split into four stages, the first of which is divided into 
two sub-stages. The fifth and final filling stage is the filling of the slope. Along 
with the introduction of the fourth stage, the temporary water storage basin 
area will be filled with waste rock. According to plans this would probably 
occur during 2018. The backfilling plan will become further specified during 
the operational stage and will be updated when necessary. The waste rock 
stockpiling stages and the area coverage of such are shown in the table 
below. 

Stage area (ha) total area 

Stage 1a 71 71 
Stage 1b 39 110 
Stage 2 141 251 
Stage 3 43 294 
Stage 4 103 397 

The management of various waste rock fractions is planned during 
extraction in such a way, that the characteristics of all extracted rock is 
known and stockpiling can be performed in a controlled manner in order to 
prevent oxidation of sulphide. On the edges and surface of the stockpiling 
area a layer of non-acid forming waste rock with a thickness of at least 10 
metres is placed, which means that the potentially acid forming waste rock 
will be contained. Waste rock that has sulphur content in excess of 0.8% is 
contained within the waste rock area with waste rock that has a sulphur 
concentration of 0.3–0.8% and placed in a specific area.  

Every load leaving the pit is entered into the data system with information 
pertaining to the blasting field and open pit from which the load originated 
and to what part of the waste rock area the load is stockpiled. This facilitates 
the investigation into the location of waste rock types in the stockpiling area. 

According to a table delivered to the Lapland ELY Centre on 29 January 
2014 concerning collateral (bonds), 932 000 m2 of the waste rock area was 
in use. According to the supplement of 4 April 2014, a total of 11.6 Mt of 
waste rock was stockpiled in 2013. Of this quantity the waste rock requiring 
encapsulation totalled 0.83 Mt.  

Tailings 

Quantity and quality 
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Approximately 160 Mt of tailings are produced each year.. Tailings pond A 
is used for the placement of low-sulphur tailings and tailings pond B is 
intended for the placement of high-sulphur tailings. Two different types of 
tailings are produced in mining operations. During the first years of operation 
the quantity of tailings formed is shown in the table below. 

Year Tailings A (Mt) Tailings B (Mt) Total (Mt) 

2012 2.9 0.05 2.95 

2013 6.0 0.98 6.98 

 
Tailings A 

The low-sulphur tailings mainly comprise silicate minerals, calcium-
magnesium concentrated silicate, calcium-magnesium-iron concentrated 
silicate and magnesium-iron concentrated silicate. Furthermore, it has a 
varying quantity of serpentine, chlorite, talcum, plagioclase and magnetite.  
Approximately 1.5% of iron sulphide occurred in the experimental 
concentration sample, whereas the quantity of other metals was below 
0.1%. According to the statement issued by the Geological Survey of 
Finland, low-sulphur tailings are non-acid forming. According to the 
statement tailings can be produced in the future to be as neutral as possible 
or slightly acidic water containing little or moderate quantities of nickel and 
other harmful substances.  

In the low-sulphur tailings the possible leaching of harmful substances has 
been estimated to be significantly slower than with the high-sulphur tailings. 
According to the supplement of 5 May 2014, on the basis of samples taken 
from the tailings, the sulphur content of tailings A had fluctuated between 
the values of 0.51 and 0.84%. On the basis of the ABA and NAG test, tailings 
are non-acid-forming. In the half-year aggregate sample the average 
concentrations of chrome, copper and nickel exceed the higher guideline 
values of the PIMA decree and the threshold value for arsenic and cobalt 
concentration. The concentrations have been around the same level as 
those of the experimental concentration and the samples taken in 
September 2012. The total concentrations of the acid solubility of chemical 
elements in tailings A and the PIMA threshold and guideline values are 
shown in the following table. 

Element Tailings A 
01-06/2013 

Tailings A 
07-12/2013 

PIMA decree 

threshold 
value 

lower guide-
line value 

upper guide-
line value 

Sb  mg/kg <0.3 <0.3 2 10 50 

As     mg/kg 7 8 5 50 100 

Cd mg/kg <0.07 <0.07 1 10 20 

Co mg/kg 57.8 57.8 20 100 250 

Cr mg/kg 638 591 100 200 300 

Cu mg/kg 445 405 100 150 200 

Pb mg/kg 2.3 2.3 60 200 750 

Ni mg/kg 956 1000 50 100 150 

Zn mg/kg 24 33 200 250 400 

V mg/kg 46.2 42.3 100 150 250 

Mg mg/kg 60100 60200 - - - 

Fe mg/kg 56000 55500 - - - 

 

The nickel content of tailings A is estimated in the future to fluctuate between 
600–700 mg/kg and copper concentration between 400–600 mg/l. The 
cobalt concentration is estimated to be less than 100 mg/l.  
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With its response delivered on 12 November 2013, the applicant has stated 
that the origin of the chrome on the tailings has been investigated using 
mineralogical analyses and on the basis of the chemical composition of the 
minerals. According to these the chrome concentrations originate entirely 
from pyroxenes that belong to silicate minerals, the majority of which 
comprise clinopyroxenes and a smaller proportion of orthopyroxene.   

In the supplement of 4 April 2013, it has been proposed that in accordance 
with the 2013 monitoring programme and the associated samples taken the 
sulphur content of tailings A was 0.65% and the neutralising and acid 
forming potential ratio (NPR) is 3.6. Tailings are non-acid forming. In the 
half-year aggregate sample the average concentrations of chrome, copper 
and nickel exceed the higher guideline values of the PIMA decree and the 
threshold value for arsenic and cobalt concentration. The concentrations 
have been around the same level as those of the experimental concentration 
and the samples taken in September 2012. 

According to the monitoring findings of 2013 the chrome content of the 
tailings was 615 mg/kg, copper content 425 mg/kg, nickel content 978 
mg/kg, arsenic content 8 mg/kg and cobalt content 57.8 mg/kg. 

On the basis of the production monitoring findings of 2013 the average nickel 
content of tailings has been 0.09% and the content of sulphide nickel is 
0.06%. The average sulphur content has been 0.65%.  

In its application supplement submitted on 9 June 2014 the permit applicant 
has further specified its possibilities for affecting the sulphur content of low-
sulphur tailings A. According to the supplement, the improvement of the 
recovery of pyrite and pyrrhotite requires significant pH control.  On the basis 
of tests conducted at Kevitsa the required oxygen quantity for achieving the 
optimal pH level is 0.522 kg/ton of ore. At the planned 10 Mt/a production 
the oxygen consumption would be approximately 5,220 t/a of sulphuric acid. 
The use of other acids is not possible in practice due to technical-economic 
reasons. The increase in the use of sulphuric acid would increase the 
sulphate concentration of mine water to a maximum of 250 mg/l. On the 
basis of the study the applicant has proposed raising the current objective 
level for the sulphur concentration of tailings from 0.5% to the level of 0.8% 
sulphur. In this way the tailings formed would still be non-acid forming and 
the sulphate emissions of the mine would not rise. 

The assessment in line with Annex 3 of the Waste Decree is conducted on 
the basis of the risk phrases (R-phrases) indicating hazardousness of 
substances listed in Annex 1 of the Ministry of Social Affairs and Health 
Decree 509/2005. The majority of nickel in the tailings is bound with sulphide 
minerals and the remainder with silicate minerals. The iron-nickel sulphide 
pentlandite (Fe,Ni)9S8 in the tailings is structurally different from the nickel 
sulphide (Ni3S2) listed in Annex 1 of the Ministry of Social Affairs and Health 
Decree.  

Tailings A should be classed as conventional waste, as classification on the 
basis of nickel sulphide as hazardous waste cannot be done when taking 
into account the differences in chemical composition. Current decrees and 
hazard classification method cannot be applied in their current form for the 
nickel-sulphide compounds of tailings. 

The seepage water forming in tailings pond A is recovered in drains and 
pumped back to the pond. The supplement of 4 April 2014 states that 
according to the monitoring of 2013, the nickel content of the seepage of the 
basin has fluctuated between 0.11 and 0.55 mg/l and the copper content 
has varied between 0.009 and 0.039 mg/l. The nickel content of the water 
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conducted from tailings pond A into the water storage basin fluctuated 
between 0.009 and 0.044 mg/l, copper content between 0.001 and 0.003 
mg/l and chrome content between 0.001 and 0.0012 mg/l.  

The net acid generation (NAG test) associated with the weathering of 
sulphides has been examined using half-year aggregate samples. In the first 
half of 2013 the copper content was 0.01 mg/l, nickel content 0.01 mg/l, iron 
content 0.2 mg/l, magnesium content 2.88 mg/l and chrome content 0.19 
mg/l. In the second half of the year the solubility was around the same level 
as during the first half of the year, but the magnesium content was 4.49 mg/l 
and was greater and the chrome content 0.15 mg/l was smaller during the 
second half of the year. Seepage samples do not directly depict the quality 
of seepage in the tailings pond. In addition to tailings there are a number of 
other factors that affect concentrations, such as the quality of till and blast 
rock used in dam construction, and the surrounding soil. The NAG test 
appears to be suitable for depicting the solubility characteristics of tailings. 
According to the NAG test tailings A are non-acid-forming. 

Low-sulphur tailings are classed as regular waste. The concentrations of 
harmful substances in the tailings when examining the total concentrations 
of acid soluble substances for chrome, copper and nickel, exceed the higher 
guideline value stipulated in Government Decree 214/2007 and the sulphur 
content exceeded 0.1%. In this case, when the low-sulphur tailings become 
oxidised it may become slightly acid-forming and harmful substances may 
leach into the seepage. The findings of the leaching tests conducted on the 
tailings in 2012 showed similar results. 

Tailings B 

In earlier plans the high-sulphur tailings B (i.e. sulphide concentrate) is 
estimated to have an overall sulphur concentration of approximately 12%. 
Sulphide minerals mainly comprise pyrrhotite (60–75%) and smaller 
quantities of nickel sulphide (pentlandite, 2%), with the quantity of other 
metal sulphides remaining below 0.5%. The high-sulphur tailings sample 
had the same silicate minerals as the low-sulphur tailings, estimated at 1–
8%. Contrary to the low-sulphur tailings, nickel was more bound to sulphide 
minerals. Of the sulphide minerals, nickel is released in oxidising conditions 
quicker than compared to silicate weathering. The acid soluble overall 
concentrations of chemical elements in the high-sulphur tailings exceeded 
the higher guideline value of Government Decree 214/2007 in respect to 
nickel, copper, chrome and cobalt. Furthermore, the potential harmful 
substances in the leaching tests exceeded the guideline values for the 
placement of permanent and conventional waste. The nickel content of the 
water sample taken from the experimental concentration was 0.4 mg/l, 
whereas the figures for chrome, copper and cobalt remained below the limit 
of identification. 

In the water samples of the experimental concentration the highest 
concentrations were of sulphur, sodium and calcium. The pH of the water 
sample was approximately 8.6. According to the current concentration 
process plan, tailings with a maximum of 30% sulphur content will be used 
for the placement in the tailings pond.   

The high-sulphur tailings mainly comprise pyrrhotite (60–70%) and smaller 
quantities of nickel sulphide (pentlandite 2%), with the quantity of other metal 
sulphides remaining below 0.5%. The tailings contain the same silicate 
minerals as the low-sulphur tailings, the proportion of which is estimated at 
1–8%. Some of the nickel is bound with sulphide minerals. Of the sulphide 
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minerals, nickel is released in oxidising conditions quicker than compared to 
silicate weathering, and thereby leaching is also comparably quicker. 

The experimental tailings sample does not contain carbonates that have 
neutralising capabilities understood to be based on the decay of silicates. 
According to the statement issued by the Geological Survey of Finland, the 
tailings are estimated to produce very acidic and metallic water and shall 
therefore be classed as hazardous waste if left for ultimate placement at a 
landfill site. In addition, in its statement GTK stated that the leaching tests 
do not provide a reliable picture of the leaching of metals in rock where the 
metals are bound to sulphides or silicates. The leaching of metals occurs as 
a result of the oxidation of iron sulphides in the long term. The chemical 
elements bound to the silicates, such as nickel, can leach as sulphide 
oxidation occurs in the weathering reactions of the rock. Chrome mainly 
occurs as chromite (oxide mineral) and the leaching of such is minimal.  The 
findings of the leaching tests mostly depict the concentrations of leached 
chemical elements from the broken surface of the minerals in the tailings 
sample, but fail to indicate the leaching achieved by sulphide oxidation over 
a longer period. 

On the basis of samples taken from tailings B in 2013, the sulphur content 
had fluctuated between the values of 7.3 and 15%. In 2012 the sulphur 
content was higher. On the basis of the ABA and NAG tests, tailings are 
acid-forming waste. In the half-year aggregate sample the average 
concentrations of cobalt, chrome, copper and nickel exceeded the higher 
guideline values of the PIMA decree and the threshold value for arsenic 
concentration. The concentrations are slightly higher than the samples taken 
in September 2012. In 2013 no water has been pumped into pond A. The 
total concentrations of the acid solubility of chemical elements in tailings B 
and the PIMA threshold and guideline values are shown in the following 
table. 

 

During 2013 the nickel content of seepage in pond B has varied between 
0.022 and 0.29 mg/l and copper concentration between 0.001 and 0.041 
mg/l. The pH of water has been between 6.9 and 8.5. The concentrations 
were slightly higher than the samples taken in September 2012 with the 
experimental concentration. 

The nickel content of tailings B will fluctuate between 6,000-10,000 mg/kg 
and copper concentration between 3,000-4,000 mg/kg. The cobalt 

Element Tailings B 

01-06/2013 
Tailings B 

07-12/2013 
PIMA-decree 

threshold 
value 

lower 
guide-line 
value 

upper guide-line value 

Sb mg/kg <0.3 <0.3 2 10 50 
As mg/kg 37 47 5 50 100 
Cd mg/kg 0.33 0.35 1 10 20 
Co mg/kg 450 469 20 100 250 
Cr mg/kg 502 474 100 200 300 
Cu mg/kg 3770 3610 100 150 200 
Pb mg/kg 5.4 5.2 60 200 750 
Ni mg/kg 10200 10900 50 100 150 
Zn mg/kg 75 83 200 250 400 
V mg/kg 36.2 34.7 100 150 250 
Mg mg/kg 40600 41200 - - - 
Fe mg/kg 

200000 210000 - - - 
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concentration varies between the values 400–500 mg/l. The sulphur content 
will vary between 18–20%.  

In tailings B the majority of minerals were silicates (68 weight %). The 
highest concentrations were of pyroxene (37 weight %). The concentrations 
of sulphide minerals were 26 weight %. The majority of sulphide minerals 
were pyrrhotite (19 weight %) and pyrite (3.2 weight %). The concentrations 
of carbonate minerals and oxide minerals were 2.8 weight %. 

In the supplement of 4 April 2014, according to the annual inspection for 
2013 the sulphur content of tailings B has been an average of 11% and the 
concentration has fluctuated between 7.3% and 15%. The calculated 
neutralising and acid formation potential ratio (NPR) for the aggregate 
sample was 0.07. Titrated specification of neutralising potential (score of 
0.18) provides a more reliable picture than a calculated specification. On the 
basis of the findings the tailings are classed as acid-forming waste. 

According to the findings of around 1000 samples taken for the purposes of 
production in 2013 the weighted average concentrations for tailings B were 
as follows: copper 0.41%, total nickel 1.08% and sulphur 12.43%. 

In the half-year aggregate sample taken from tailings B in 2013, the average 
concentrations of cobalt, chrome, copper and nickel exceeded the higher 
guideline values of the PIMA decree and the threshold value for arsenic 
concentration. The concentrations have been slightly higher than the 
samples taken in September 2012 with the experimental concentration. The 
concentrations of magnesium in the 2013 aggregate samples are slightly 
higher than and iron content lower than the samples taken in September 
2012. 

Tailings pond B has not conducted pumping of water into pond A. The 
sample has been taken from the water in the pond. According to the 
monitoring findings of 2013, the nickel content has fluctuated between 0.22 
and 0.29 mg. The net acid generation (NAG test) associated with the 
weathering of sulphides, when compared to the test solution concentrations 
in tailings pond B, it has been verified that the concentrations of copper, 
nickel, iron and magnesium were greater in the test solution. 

The high-sulphur tailings are classed as hazardous waste due to the high 
concentration of sulphur and it is acid-forming. Therefore the leaching of 
harmful substances is also likely. Leaching is avoided by keeping the tailings 
submerged under water.  

Waste area for mining waste intended for low-sulphur tailings 

Area classification 

Tailings pond A is classed as a waste area holding the risk of disaster. A 
damage risk assessment has been issued for the dams of pond A. According 
to the report, when the pond is full or nearly full, the quantity of tailings in the 
pond is so large that if a dam failure was to occur the release of the 
enormous mass of tailings into the environment would cause a significant 
incident. The most dangerous dam failure is in a situation where all upstream 
raising of the dams has been performed and these collapse at the same 
time, and the pond is full or nearly full.  

Base structures of the area 

The tailings stockpiling area is located on the western slope of Kevitsa and 
the eastern slope of Iso-Hanhilehto, as well as on the bog region in-between 
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named Kevitsanaapa. The required storage capacity is achieved by raising 
the tailings area. The area coverage of the tailings area will not increase.  

The area is almost entirely covered with peat, with the exception of the 
adjacent slopes of Kevitsa and Iso-Hanhilehto. The peat layer is at its 
thickest in the southern and central parts of the area and in places is over 
three metres in thickness. The peat layer thins in the border regions of the 
eastern and western parts of the pond.  

The subsoil lying beneath the topsoil and peat layer is silty sandy till, sandy 
till or sandy silt. The till is rocky in places and also contains rather large 
boulders. The upper section of the till stratification has a loose or moderately 
compact layer with a thickness of 0.1 – 2.5 metres. Beneath this, at a depth 
of 0.2 - 5.3 metres below the ground surface is moderately compact basal 
till. According to fragmentation the till is silty sandy till throughout. 
Fragmented rock lies beneath the till. The permeability of till fluctuates 
between 1.3*10-6– 
4.8*10-10m/s. The largest permeability can be found in the loose surface till. 
The permeability of the basal till is 1*10-8–1*10-9 m/s. 

The construction of the base structure for the pond area is performed in 
stages. Overburden and the peat layer is left at the bottom of pond A in areas 
where there is peat (65% of the area). The peat layer that becomes 
compacted beneath the waste fill will act as a compacted layer for the basin 
in addition to the basal moraine. The peat will also retain the harmful 
substances leached into the seepage water from the tailings. 

In accordance with the decision issued by the Regional State Administrative 
Agency (no. 30/11/1) in areas where there is mineral soil or the peat layer 
thickness is less than 0.5 metres, the sealing qualities of the bottom will need 
to be improved using a bentonite lining or peat. The overburden layers shall 
be removed from the mineral soil areas to be covered with the bentonite 
lining. Natural peat layers shall not be removed from beneath the bentonite 
lining. The bentonite lining structure shall be implemented in stages. 

Construction of pond A and the raising of dams 

As the total production of the mine increases approximately 160 million tons 
of tailings will be produced in operations. The capacity of tailings pond A will 

be approximately 98 Mm3 and pond B approximately 2.4 Mm3. According to 

a table delivered to the Lapland ELY Centre on 29 January 2014 concerning 
collateral (security), 1,921,000 m2 of the tailings area A was in use. 

A dam is constructed to the southern and northern edges of the pond. The 
eastern and western sides are bordered by higher terrain forms without the 
need for artificial dam structures. The height of the dam crest is +234.50 
metres, which means the pond has a stockpiling capacity of 13.2 Mm3.  

Once the first stage reaches capacity, the dam is raised using the 
downstream method to a level of +238 metres. In order to reduce the amount 
of seepage water from the dam and to drain the tailings, footing drainage 
trenches will be installed to the foot of the upstream slope. These footing 
drains are used to drain tailings from next to the dam, which means the 
tailings will become compacted. 

The following 11 raisings will be conducted using the upstream method at 
three-metre elevations up to the level of +270 metres. Raising will be 
performed using a small gradient (1:4–1:6), as when the stockpiling height 
increases so do the safety risks. In the raising, the dam material used for the 
earth constructed zone dams is blast rock and till. The zone dam comprises 
till seal, filter structure and blast rock support embankment.  
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The supplement of 12 November 2013 shows the calculation report for the 
stability inspection of pond A. According to dam safety guidelines, the overall 
safety factor in the long-term scenario shall be F ≥ 1.50 and in the short-term 
scenario F ≥ 1.30. The smaller overall safety factor scores for the upstream 
slopes varied between 1.63 and 1.81. The smaller overall safety factor 
scores for the downstream slopes varied between 2.29 and 3.36. According 
to the calculation report, the safety factor for the main dam was adequate in 
various calculated scenarios. 

The return pump is renewed or raised to a higher level in connection with 
the dam raising. During the first raising of the pond, the pressure pipe and 
insulated pipe of the pumping stations will be continued to the crest of the 
new dam (level +238.00 metres). Following this, raising is performed 
upstream. No raising measures need to be conducted with the pumping 
stations at a later date, and the operation of the footing drains can be 
maintained. The drainage forks of the footing drains will be raised in a similar 
way during the first raising stage. After this these require no measures and 
the footing drains can be rinsed in a planned manner. An exception to this 
is the drainage forks at pond B. These will have to be raised to the level of 
+247.00 metres. After pond B is raised above this level, these forks will have 
to be turned behind the sealing structure of pond B and raised to the crest 
of the raised dam in such a way that the seal is not penetrated. 

The capacity of the pond A area will be approximately 100 Mm3 of tailings. 
As the operational stage progresses it is possible to raise the tailings pond 
to an approximate level of +300 metres using a more gently sloping gradient 
(1:6) and to approximately level +270 metres with a steeper gradient (1:5).  

During the final stages of the filling of pond A, the stockpiling area coverage 
will be reduced to become relatively small, particularly with the more gently 
sloping slopes and the sedimentation pond will remain small. The applicant 
shall plan the filling method for the final stages at a later date. 

Waste area for mining waste intended for high-sulphur tailings 

Area classification 

High-sulphur tailings pond A is classed as a waste area holding the risk of 
disaster. 

Base structures of the area 

As the total production of the mine increases, approximately three million 
tons of sulphur-rich tailings will be produced during the operational period, 
which means that pond B must have a capacity of approximately 2.4 Mm3. 
According to a table delivered to the Lapland ELY Centre on 29 January 
2014 concerning collateral (bonds), 73,000 m2 of the tailings area B was in 
use. 

Pond B has been planned for construction in two stages, the first stage of 
which was completed in autumn 2011. The dam crest level is +241 metres. 
A bentonite lining has been installed to the bottom of the pond and the 
internal dam slopes, and bitumen geomembrane has been installed on top 
of the bentonite lining. On the bottom of the pond beneath the double 
insulation is a layer of finely grained till of at least 1.6 metres in thickness.  

By raising pond B the required pond capacity of 2.4 Mm3 is achieved. The 
raising in this case is approximately four metres and the dam crest 
approximately +251.00 metres. With this raising the pond expands to the 
eastern slope of Kevitsa. On the northern side the raising is performed 
downstream by widening the dam embankment. In the pond A side of the 
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area (western and southern side) the dam raising will have to be done on 
the pond A side using the upstream method. In order to avoid the detrimental 
depression, cracking and tearing of the seal (till, bentonite lining and bitumen 
geomembrane structure) for the raised section the raising to be made on top 
of the tailings is performed by preloading. In the preloading a blast rock 
embankment will be constructed in advance to the site of the future raised 
section, the weight of which is greater than the future raising structure. The 
depression of the embankment (compressing of underlying tailings) is 
monitored. When depression is completed the surplus blast rock is removed 
and filter and sealing structures are constructed. 

During the raising stages for pond B the till seal in the slope should be 
excavated to become visible. This shall be continued upwards along the 
slope gradient (1:2.5). The bitumen geomembrane and bentonite lining are 
turned from the horizontal anchoring strip in the top section of the slope prior 
to adding the till structures. Following the adding of till structures, the 
bentonite lining is turned on the slope against the till and continues to the 
anchoring at the new crest. The bitumen geomembrane is turned on top of 
the bentonite lining and continued by welding upwards. The return pumping 
station of pond B and its embankment are raised during the dam raising 
stages. Prior to the raising of the pumping station embankment the sealing 
structure of the dam shall be made, including the geomembrane linings. The 
embankment of the pumping station shall be entirely within the pond, inside 
the sealing structure. 

If the operating time of the mine is over 20 years and pond B fills, an 
extension section shall be constructed to the southern side of the pond. 

The raising of the stockpiling area is not estimated to cause an increase in 
seepage quantities (dams and pond base). From raising stage no. 3 
onwards the raising will be conducted as zone dams (blast rock/till), which 
means that the seepage penetrating each raised dam are absorbed between 
the raised embankments into the tailings and ultimately into the footing 
drains.  

The quantities of seepage are estimated to increase in the central section of 
the pond where the pressure height of the water increases as the stockpiling 
thickness increases. Percolation is prevented by the fact that the area has 
the thickest natural peat cover. 

Utilising mining waste 

The need for mineral material has been at its greatest during the 
construction stage. Some waste rock is required for the raising of the dams. 
To date approximately 915,000 structural theoretical cubic metres have 
been used in the dams for the basins. The raising of the dams for pond A 
requires rock in such a way that the first raising requires 790,000 structural 
theoretical cubic metres and the second raising 800,000 structural 
theoretical cubic metres. 

Approximately 411,000 m3 of till has been utilised in the dam structures 
during the construction stage. Approximately 800,000 m3 of mainly topsoil 
and some till have been used in the noise barrier. 

Approximately 1.9 million m3 of till has been estimated as having been 
utilised in the dam raising.  

The utilisation of waste rock material outside of the mining area requires for 
the material to be crushed and hauled to the site of utilisation. The haulage 
costs for crushed waste rock in projects such as this are approximately 0.2–
0.35 € per structural theoretical cubic metre per kilometre. The costs of the 
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bearing layer of road structures in the area are approximately EUR 11–14 
per structural theoretical cubic metre, which includes the extraction of 
material, crushing, haulage a few kilometres and the work itself. This means 
that the use of waste rock in earth and road structures is economically 
feasible within a maximum radius of approximately 50 – 70 kilometres from 
the Kevitsa Mine. This only concerns larger contracts. In practice, the 
utilisation opportunities in an economic area such as Sodankylä are 
probably very limited. 

In addition to feasibility the utilisation of utilisable waste rock shall be agreed 
well in advance with the road/earth construction operators working in the 
area. The quantities of was rock produced and the formation times should 
be known in advance in order to make preparations for using the material. 
Furthermore, if waste rock were to be used outside of the mining area in 
earth and road structures, care must be taken for ensuring appropriate 
quality assurance and monitoring of such material. 

In respect to the high-sulphur tailings, preliminary reports have been made 
on the possible commercial utilisation of the concentrate. Preliminarily the 
sales of concentrate for the production of sulphuric acid have been 
investigated. The problem here is the excessively low sulphur content for 
this type of utilisation, being at an average of 12–20%. For example, some 
of the pyrite concentrate of the Pyhäsalmi Mine contains sulphur in excess 
of 51% and a commercial market for this product currently exists.  

For the time being no buyer has been found for the high-sulphur tailings 
produced at Kevitsa. Another alternative for the partial utilisation of 
concentrate in energy production (sulphur as fuel), alongside which the 
metals contained in the tailings (e.g. nickel) can be utilised. Similarly, for the 
time being no market has been found for this product. 

Following preliminary investigations the alternatives in respect to tailings are 
ultimate storage in the existing basins and closure according to the closure 
plan or investment into an extra process (e.g. froth flotation circuit), using 
which the sulphur content of the final product can be raised, to for instance 
the level of 30%. The maximum content that can be achieved using 
pyrrhotite is 37%. However, the concentration of the concentrate cannot be 
entirely raised to this level or even to the level of 30% sulphur. In order to 
achieve 30% sulphur content the concentration should be arranged in such 
a way that two fractions are produced: e.g. 10% of total mass to 30% 
concentrate and the remaining 90% of the total mass to the waste fraction, 
the sulphur content of which is 18%. In this case in respect to the sulphur 
balance the total mass of sulphur in the stockpiling area would fall by only 
around 15% and the sulphur content of tailings to be stored would fall by a 
few percent (from 20% to 18%). The advantage achieved in respect to the 
ultimate placement of tailings and the environment would be marginal. 
Furthermore, preparations would also have to be made for the drying of the 
commercial concentrate (thickening and filtering) in such a way that the final 
product would be temporarily stored in the concentrate storage facility. 
There is currently no demand on the markets for 30% sulphur concentrate. 

On the basis of investigations a sellable sulphur concentrate must have a 
sulphur concentration over 50%. Concentrate with low concentrations of 
sulphur only have a market in some limited form in energy production, but 
not in Finland. 

Collateral for assuring waste management 

The assessment of the collateral for assuring waste management for Kevitsa 
has been made for the landscaping and covering structures described in 
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permit regulation no. 62 of permit decision 46/091 by estimating the actual 
construction costs in accordance with Annex 5 of Government Decree 
717/2009. The applicant has proposed as the unit price for the waste rock 
stockpiling area 2.9 €/m2, tailings pond A 1.7 €/m2 and tailings pond B 11.2 
€/m2. Rates are exclusive of value added tax. 

The unit prices correspond to the general cost level for earth construction 
work and the collateral sums are estimated to be adequate for covering the 
costs entailed with the necessary measures for the restoration of the soil, 
decommissioning of waste areas and arrangement of rehabilitation. This 
includes the possible monitoring and treatment of impurities during 
rehabilitation.  

Prevention of disaster at the waste areas 

The mining company must be aware of the risks of disaster posed by its 
waste areas and to take care of the planning of the waste areas, manage 
the foundations, decommissioning and rehabilitation in such a way that any 
disaster is prevented. In waste areas posing the risk of major accident, an 
operating principles document shall be made, and a safety management 
system and internal rescue plan shall be taken into practice. The mine has 
made and submitted its internal rescue plan and operating principles 
document to the Finnish Safety and Chemicals Agency (TUKES). 

Operating principles document 

The manual covers the objectives for health, safety and environmental 
issues associated with mining operations and related documentation, 
guidance of functions, plans in case of emergency situations, and the 
monitoring and assessment of performance. In addition to the conventional 
monitoring of operations, safety and environmental audits are regularly 
conducted at the mine, which examine whether or not a safety level is 
achieved at the mine that is in line with the safety and environmental policies, 
if the company operates according to its objectives and guidelines, and if the 
principle of continual improvement implemented at the mine. 

The assessment of the risk of disaster is part of the safety system using 
which the risks of accidents are systematically identified in regular or 
irregular operations and the probability of the risk of disaster and likelihood 
and seriousness of such are assessed. The identified risk scenarios are 
taken into account in the familiarisation and training plan, special training for 
personnel, emergency drills, and in training organised for the safety 
management group. The plans of action employed for dangerous situations 
are described in the internal action plan.  

Internal rescue plan 

In the assessment of the risks of disaster it has been verified that the most 
hazardous parts of the production facility are e.g. the open pit and dam 
areas. Accident situations can include the falling of a vehicle over the pit 
edge, people falling into the open pit and the collapse of the edge of the 
open pit, as well as the failure of the tailings pond dam. An actual disaster 
would be e.g. the collapse of the tailings pond dam. 

The rescue plan has handled the risk of accident of the dams in the mining 
area and the extraction areas, and associated preventative measures. It also 
covers the operating times for the open pit and blasting, excavation 
methods, personal protection, and rescue equipment and supplies.  

The company shall regularly organise drills for the safety arrangements in 
cooperation with the long-term sub-contractors operating in the area. The 
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rescue plan is inspected and updated when necessary at least once every 
three years. 

Other waste, waste treatment and utilisation 

Hydroxide slurry 

The deposited slurry on the bottom of the precipitation basin from the surplus 
water to be removed from the mining area is removed occasionally. The 
slurry formed from the sedimentation of metals shall be placed in the waste 
rock stockpiling area or tailings pond A.  

In the supplement submitted on 5 May 2014 the applicant has assessed the 
characteristics of the hydroxide slurry and stated that the slurry shall be 
classed as conventional organic waste. It shall be placed in a landfill for 
conventional waste or in accordance with the environmental permit to the 
waste rock area or tailings pond. The nickel content of the slurry was 2300 
mg/kg, copper content 140 mg/kg, chrome content 48 mg/kg, cobalt content 
190 mg/kg, and calcium content 340 g/kg. The content of dry matter for the 
slurry was 25%. 

Leaching tests have been conducted on the slurry, according to which the 
leaching of metals is low. The majority of soluble materials fell short of the 
solubility threshold values issued for the Government Decree for the 
Disposal of Permanent Waste at a Landfill. The solubility of nickel and 
sulphate slightly exceeded the threshold values, but were lower than the 
threshold values issued for hazardous waste. The pH of the sample was 
8.5–8.7 in the beginning and at the end of the leaching test. It is possible 
that in the longer term the nickel content of the slurry can increase above 
levels measured. The nickel and sulphate concentrations would have to 
increase tenfold before the threshold values for hazardous waste are 
reached. 

Heating plant ash 

Airborne and bottom ash of solid biofuels is formed at the heating plant. Ash 
will be placed in the waste rock stockpiling area or utilised in the 
environmental construction of the mining area. 

The supplement of 5 May 2014 shows the specifications of total content and 
solubility conducted on the ash, as well as a report on the landfill 
compatibility. The concentrations of harmful substances examined from the 
bottom ash sample fell below the threshold values for hazardous waste. Ash 
shall be classed as conventional waste and is suitable for placement as is 
to the landfill for conventional waste. According to the Waste Decree, bottom 
ash is classed into category 10 01 01 (bottom ash, cinder and boiler dust 
used in power plants and other incineration facilities). 

The concentrations of harmful substances examined from the fly ash sample 
fell below the threshold values for hazardous waste, with the exception of 
zinc, if the zinc occurs in the ash as zinc chloride. In the fly ash sample the 
leached concentration of cadmium, chloride, sulphate TDS and DOC 
exceeded the landfill values for hazardous waste in the flow-through and 
shake tests. The solubility of selenium and fluoride exceeded the 
conventional waste landfill threshold values in both tests, and the 
concentrations of chrome, molybdenum and antimony exceeded the landfill 
threshold values for hazardous waste. The solubility of nickel exceeded the 
threshold value stipulated for permanent waste in the shake test. The 
solubility of zinc exceeds the threshold values for conventional waste 
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landfills in the flow-through test, and in the shaking test it exceeded the 
threshold value issued for hazardous waste. 

Due to its high soluble concentrations, untreated fly ash is not appropriate 
for landfills receiving permanent, conventional or hazardous waste. The fly 
ash accumulated during 2013 is stored in containers and has not been 
delivered elsewhere. Further samples will be taken from fly ash in spring 
2014 in order to determine its landfill compatibility.  

According to the Waste Decree, fly ash is classed into category 10 01 03 (fly 
ash generated from the burning of peat and untreated wood). 

Tailings of the tailings separation wells 

The tailings recovered from the tailings separation well has been delivered 
for treatment of hazardous waste. According to the analysis conducted on 2 
October 2013, the tailings of the tailings separation well in the washing hall 
for mine machinery was, in accordance with the PIMA Decree, contaminated 
by oil hydrocarbons, but not classed as hazardous waste. In its response, 
the applicant has proposed a potential placement site as a receiving area 
for oily soils and composting.  

Waste other than process waste 

The majority of waste generated by operations includes by-products of 
mining operations such as waste rock and tailings. In addition, the 
concentration plant, office and maintenance produce regular industrial 
waste. These are mixed waste, paper, cardboard, wooden waste, metals 
and hazardous waste. Hazardous waste is mainly the oil and filter waste 
associated with the servicing of work machinery. The tailings produced from 
the emptying of the tailings separation wells are established as being 
contaminated. In addition, small quantities of glues, paints, laboratory waste, 
fluorescent lighting and batteries will also be generated. Waste eligible for 
recycling are collected separately and other fractions are delivered to a 
waste handling facility holding a licence to receive such waste. 

The hazardous chemicals classed as hazardous waste are delivered to a 
treatment facility holding a licence to receive such waste. Completely 
depleted chemical packaging is delivered for recycling or into mixed waste, 
if the packaging material facilitates such. For safety reasons, blasting agent 
packaging is usually burned at the open pit. 

Slurry is produced from the domestic sewage treatment plant. It is delivered 
to a sewage treatment facility holding a licence to receive such waste. The 
waste formed during operations has been classed according to the following 
table. The waste classification has been conducted in accordance with the 
list of common and hazardous waste of the Ministry of the Environment 
Decree 179/2012. 

Waste fraction Waste category 

Waste rock (all waste rock 
categories) 

01 01 01 

Overburden 01 01 01 
Tailings with low sulphur content 
(A) 

01 03 06 

Tailings with high sulphur content 
(B) 

01 03 04* 

Slurry from metal precipitation  19 08 14 
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Regular municipal waste  20 01/20 03 01 
Domestic sewage slurry  19 08 05 
Heating plant ash 
Tailings of the tailings separation 
wells 

10 01 01/10 01 03 
13 05 01 

*hazardous waste  

 

DESCRIPTION OF THE WATER MANAGEMENT PROJECT 

Conducting water  

The permitted raw water intake quantity according to the environmental 
permit of 2009 is 520 m3/h. The expansion of production can temporarily 
require an even larger water quantity from the Kitinen River than the 
aforementioned. The quantity of water to be taken is shown as a maximum 
of 850 m3 an hour (approximately 236 l/s). 

Water intake is conducted using a 630-mm plastic tube installed to the upper 
basin of the Vajukoski Power Plant. Water is pumped via the pumping station 
on the shore of the Vajukoski basin to the mining area. The structures 
associated with water intake and the conducting of water have been realised 
in accordance with the environmental and water management permit 
granted in 2009. 

 

Diverting the headwater fork of the Mataraoja Stream  

As production increases, the total life of mine excavation of waste rock 
increases from earlier periods, which means that the waste rock stockpiling 
area expands into the northern section of the mining area (concession). The 
area is expanded in such a way that the Mataraoja watercourse that runs 
through the area is diverted away from the future waste rock area. The 
section of stream to be diverted is entirely located within land areas owned 
by FQM Kevitsa Mining Oy.  

The catchment area for the Mataraoja Stream has already been reduced as 
a result of mining operations by around 14% (7.6 km2) compared to its 
natural state. Calculated at mean discharge (MQ) the drawdown compared 
to the current situation is estimated to be approximately 83 l/s and 
correspondingly the mean low water discharge (MNQ) 9.7 l/s and the mean 
high water discharge (MHQ) 1125 l/s. In a mean discharge situation the total 
flow remaining in the Mataraoja Stream is 0.52 m3/s and in the low discharge 
situation it is around 0.06 m3/s. The annual fluctuations in discharge are 
large in the Mataraoja Stream. 

The catchment area for the Mataraoja Stream is further reduced as mining 
operations expand. In this case approximately 20% (11.1 km2) of the 
stream’s natural catchment area is lost. Calculated at mean discharge (MQ) 
the discharge drawdown compared to the current situation is 122 l/s and 
correspondingly the mean low water discharge (MNQ) 14.2 l/s and the mean 
high water discharge (MHQ) 1645 l/s. In a mean discharge situation the total 
flow remaining in the Mataraoja Stream is 0.48 m3/s and in the low discharge 
situation it is around 0.056 m3/s.  
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Pumping drainage water from the open pit 

The dewatering of open pits also causes the drawdown of the groundwater 
level in the areas close to the pits. The quantity of dewatering water depends 
on the hydrogeological characteristics of the soil and the bedrock in the area. 
In the Kevitsa area the poor groundwater formation and flow conditions 
reduce the groundwater drawdown caused by operations. The quantity of pit 
drainage water  and the development of groundwater drawdown during the 
various stages of operations have been inspected using hydrological studies 
and the groundwater model made on the basis of this. It is estimated that 
approximately 0.4 Mm3 of drainage water needs to be pumped from the 
initial pit a year and from the final pit 1.9 Mm3. 

A legally valid permit has been granted for the pumping of drainage water. 

A groundwater model has been made for assessing the groundwater 
impacts, which is based on the hydrogeological studies conducted in the 
area. A detailed catchment area model has also been made from the data. 
Catchment area data and the map material for waterways were used in the 
calculation of surface runoff. The quantity of water percolating the soil was 
calculated using soil type data from the map material and interpreted laser 
scanning data. In addition the current level of the groundwater has been 
modelled.  

According to modelling the groundwater level will be higher than the current 
situation in the tailings area and waste rock area. The water level in the 
surroundings of the open pit falls. 

Hydrological studies have not verified large permeability in the rock zones 
and leaks into the existing pit are minimal. The impact of the initial pit on the 
groundwater drawdown is minor. The impact radius is approximately 200–
300 metres for a drawdown of over one metre. No impacts are expected to 
occur in the Satojärvi Lake. The impact radius of the final stage of the pit is 
approximately 1.7 kilometres from the edge of the pit. In the east the impact 
extends further than in the initial stage. In the south the impact of the tailings 
area on the groundwater level remains higher. The water quantity flowing in 
the rock from the tailings area in the direction of the pit is approximately 800 
m3 a day during the final stages of production.  

The impact of the various stages of the pit on the water balance of the 
Satojärvi Lake is estimated to be minor. No direct connections such as 
weakness zones or fractures have been verified from the pit area to the 
Satojärvi Lake. During the final stages of the pit the watershed moves 200–
250 metres towards Lake Satojärvi. The catchment area of the lake is 
reduced by approximately 10%. This is estimated to reduce the incoming 
discharge. The impact is estimated to be around a few centimetres from the 
annual average water level.  

CONDITION OF THE ENVIRONMENT IN THE IMPACT REGION OF THE PROJECT 

The baseline condition of the location for the Kevitsa Mine and its 
surroundings have been extensively examined in the baseline study 
conducted for the mining project and the environmental impact assessment 
(EIA) and in connection with the environmental permit process of 2009. The 
description of the baseline condition of the area will not be repeated herein 
unless alterations have been made. 
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The fragmentation and shear characteristics of the bedrock 

On the basis of studies conducted, the applicant has examined the 
fragmentation and shear characteristics of the bedrock, permeability, 
possible weakness zones in the mining area and particularly close to the 
tailings ponds. 

Direct hydrogeological and indirect soil related observations of soil and 
bedrock have been made from a number of studies of different scales and 
the interpretations made of these. The sample data has been verified with 
drilling and the data from various parts of the mining area has been 
supplemented. The rock structures and possible weakness zones have 
been interpreted in the Kevitsa area using various geophysical 
measurements. The interpretations indicate possible rock structures and 
uncertainties are associated with these. The continuation of local fractures 
or fragmented zones have yet to be verified in the Kevitsa studies. 

The modelling made on the basis of open pit surveying and drill core studies 
has improved knowledge about the rock quality and the weakness zones 
observed. Using the 3D seismic reflection data it has been possible to model 
the depth of the fragmented or weathered rock surface.  

The contact of the Kevitsa intrusion travels around the mining area. The 
fractured or weathered rock has been observed as extending deeper into 
the contact area of the rock intrusion on the northern and eastern edges, to 
the east of the concentration plant continuing partly beneath the water 
storage basin, and penetrating the fragmented zone of the open pit. On the 
southern side the contact intrusion does not have a clear location. The 
contact intrusion is approximately 300 metres from the wall planned for the 
north-east. 

The fractured and weathered rock on the eastern side of the concentration 
plant in places extends down to a depth of 100 metres. The fragmented zone 
of the open pit is partly very fragmented on the surface of the rock. Deeper 
in the rock it has been seen with drill hole penetrations to be mainly narrow 
and non-homogenous. Some longer fractured sections have been found. In 
the geophysical measurements a number of likely and potential rock fracture 
or shear zones have been verified on the edges of the basin area.  

Hydrological studies have not verified large permeability in the rock zones 
and leaks into the existing pit are minimal. It is possible that there will be 
more water leakages in the open pit in its north-east sector and also in the 
south-west-south sector close to the seep fractured or weathered rock.  

The peat layer is thin, a few metres in thickness at most, as is the till in a 
number of sites. The thickness of overburden varies in the base of the 
tailings pond and is rather thin in the northern side of the basin. The till layer 
is thick on the southern edge of the basin area at around 15–20 metres, as 
is the case to the north of pond B. The waste rock stockpiling area in the 
north lies partly on top of the intrusion contact. There is a thick soil layer 
lying beneath the bog in the area. The flow of water runs from the southern 
section of the waste rock area into the pit. 

The permeability of the till and especially the basal till is very low. The 
permeability of the till, fractured surface rock and verified shear of the pit 
have been approximately 1*10-6 m/s. There is thin till cover in a number of 
sites and in these the rock shears and fragmentation can form discharge 
connections for the travel of substances from the basin or waste areas. Sites 
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such as these were not observed in the inspection with direct observations. 
No hydraulic connections eastwards in the direction of Lake Satojärvi have 
been observed. The studies and open pit modelling work have not identified 
very permeable weakness zones or shears in the pit area that could have 
direct hydraulic connections to the Satojärvi Lake. Further studies on the 
basis of this study can be focused on the probable shear sites and if 
necessary the hydraulic characteristics of these can be investigated. 

The study supports the findings of the earlier conducted groundwater 
modelling. 

Ecological and chemical condition of surface water 

The general objective for water protection and water management is the 
good condition of waterways by 2015. A waterway condition classed as 
excellent or good shall not be compromised. The condition of water is 
assessed using ecological and chemical classification. Classification takes 
into account the natural characteristics of the water area. 

According to the compatibility classification based on the water quality data 
taken in 2000–2003 by Finland’s Environmental Administration, the water 
quality of waterways in the area is mainly good. On the basis of assessments 
focused on late summer, Lake Saiveljärvi and River Viivajoki have a 
satisfactory quality classification. In the ecological and chemical 
classification by Finland’s Environmental Administration the River Kitinen 
has been termed as an intensely altered water formation where the physical-
chemical quality of the water, as its overall ecological and chemical state is 
good in relation to the best achievable condition.  In the main the ecological 
and chemical classification for the waste rock of the inspection area is 
missing due to the lack of data.  On the basis of the expert assessment the 
condition of the Kelujoki River has been assessed as good and the Ala-
Liesijoki River as excellent.  

The monitoring data for the surface water in the area has been 
supplemented in many parts during 2008 – 2010 and the following section 
examines the ecological condition of smaller surface water formations in the 
area (Satojärvi Lake, Saiveljärvi Lake, Mataraoja Stream, Allemaoja Stream 
and Viivajoki River) using the national guidelines issued by Finland’s 
Environmental Administration. The data used the findings of the physical-
chemical quality factors of the water, chlorophyll-a, diatom and 
phytoplankton baseline studies. The findings of electrofishing and 
experimental net fishing have been used as classification data. 

The ecological condition of the Mataraoja Stream has been classed as good 
overall. In the central and upper sections of the Mataraoja Stream, according 
to biological and physical-chemical water quality data, the condition is 
excellent. On the other hand some of the headwater of the Mataraoja Stream 
is occasionally weakened by the observed elevated nutrient concentrations 
and the low pH values. In support of the classification of water quality, efforts 
have been made to use only the findings of baseline monitoring, but the 
findings for the upper section of the streams are still affected by the loading 
generated by road construction or experimental pit operations already 
conducted in the area.  

The condition of Lake Satojärvi is affected by hydrological-morphological 
factors, as the level of the lake water has earlier been dropped for drainage 
purposes. In Lake Satojärvi the water quality and chlorophyll and 
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phytoplankton findings indicate a good condition. Lake Saiveljärvi belongs 
to the class of good ecological condition. In Lake Saiveljärvi the water quality 
has fluctuated greatly every year. The findings have been affected by, for 
instance the timing of sampling. Occasionally on the basis of its high nutrient 
levels and phytoplankton masses the classification of the Saiveljärvi Lake 
has been dropped by expert assessment to the level of satisfactory. The 
River Kemijoki Water Management Plan mentions the classification 
threshold values to be overly slight for certain factors in respect to the 
waterways in northern Finland. The rather high proportion of the harmful 
classed blue-green algae and eutrophic conditions suggested by the aquatic 
invertebrate studies support the drop in class. The ecological condition of 
River Viivajoki, downstream from Lake Satojärvi and Lake Saiveljärvi, has 
been estimated to be good.  

The ecological state of the Allemajoki River has been classed as excellent. 
The data for the Allemaoja Stream is limited, being based on only a few 
water quality observations. The quantity of classification data also varied in 
other inspections of water formations. However, data does exist for 
numerous biological variables. Over recent years water quality and 
biological data has also been collected from the Kitinen River.  

The chemical condition of the surface water is good if the measured 
concentrations of polluting substances in the water are below the EU 
stipulated for the nationally enforced environmental quality standards 
(Government Decree). If the annual average concentrations exceed the 
environmental quality standard, the condition is not good. Of the surface 
water formations classed by Finland’s Environmental Administration, the 
chemical condition of the Kitinen River, Ala-Liesijoki River and Kelujoki River 
has been expert assessed as being good.  

Primarily nickel and slightly less also cadmium, lead and mercury have been 
measured from the samples taken from unclassified small bodies of water 
in the area. In respect to cadmium, however, the inaccuracy of the limit of 
identification prevented to comparison to environmental quality standards. 
In addition, the specified values are total concentrations, whereas the 
environmental quality standards use soluble concentrations that better 
depict the bio-availability of the substances. The chemical condition of all 
surface water formations inspected was assessed as good, as the annual 
averages for total concentrations do not exceed the environmental quality 
standards, despite some individual elevated concentrations.  

Flora 

A number of threatened or near-threatened vascular plants, 
Aphyllophorales, moss species occurrences can be found in the Kevitsa 
mining area (concession) and its neighbouring regions. No threatened 
species of lichen or mosses are known in the current mining area 
(concession). Close to the mining area, yet outside of the mining area 
(concession) are occurrences alpine catchfly, Amylocystis lapponica, 
Phlebia centrifuga, and Fomitopsis rosea. The open bogs also have 
occurrences of flecked early marsh orchid, common twayblade, livid sedge, 
and one occurrence of Hudson Bay sedge.  In addition the nature surveys 
have observed occurrences of slender green feather-moss in the fen-like 
pine swamp located on the northern side of the Satojärvi Lake. In the 
supplementary nature studies conducted in autumn 2011, numerous new 
occurrences of slender green feather-moss have been found close to the 
earlier known occurrences (obligatory monitoring flora plots). An occurrence 
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of capitate sedge was already known to exist within the mining area 
(concession), which as a consequence of the mine construction work has 
now disappeared. Notification about the disappearance of the species has 
been given to the Lapland ELY Centre on 14 November 2011.  

Slender green feather-moss, Hudson Bay sedge and flecked early marsh 
orchid have been classed as vulnerable (VU) in the national classification of 
threatened species. The Nature Conservation Act does not specify any 
protection demands for the species. Having a more strict conservation status 
are the protected common twayblade, slender green feather-moss, and 
under special protection order, the alpine catchfly. Slender green feather-
moss is also listed in Annex II of the Habitats Directive. In the vicinity of the 
mining area (concession), four species of national responsibility occur 
(slender green feather-moss, alpine catchfly, livid sedge and Hudson Bay 
sedge. The capitate sedge observed within the mining area (concession) 
and destroyed during the construction stage is classed as a regionally 
threatened species. 

The applicant has conducted a supplementary nature survey for the 
expansion of the Kevitsa Mine from that described in the EIA Report on the 
basis of the contact authority statement. 

Fauna 

The Kevitsa mining area and its immediate vicinity have nine nesting 
territories for large birds of prey. A threatened species of diurnal bird of prey 
earlier nested on the mining area (concession) border. During 2011 the bird 
of prey in question has been observed as successfully nesting in the area 
despite the expansive construction activities at the mine. During 2010 the 
nest was not used, even though at that time there was considerably less 
construction work taking place in the area.  

Among the bird populations nesting in the project area are a number of 
species listed in Annex I of the EU’s Birds Directive, as well as species under 
international supervision for Finland (EVA). In the bird population 
calculations threatened species or species under special conservation order 
in accordance with the Nature Conservation Act were also spotted. The 
nesting species of birds in the area also includes the nationally vulnerable 
(VU) and near-threatened (NT) classed species. Two regionally threatened 
species were also observed nesting in the project area. 

During autumn 2011, further studies have been conducted in the area to 
survey the occurrence of northern bat in the area. On the basis of 
observations, it is estimated that individual northern bats occur in the Kevitsa 
area that use e.g. the forestry vehicle roads and their neighbouring areas as 
their hunting grounds. The northern bat typically overwinters in for instance 
tree hollows and the species does not form any actual overwintering 
colonies. On the basis of observations, no caverns or similar sites for the 
bats to gather have been found.  

The occurrence of moor frog in the area has been studied in 2012 and 2013. 
In the open flood meadow of the northern part of Lake Satojärvi a total of 
seven croaking moor frog males have been observed in spring 2012 and 
2013. It is estimated a few dozen moor frogs live on the lake. Nine croaking 
moor frog males have been observed in the bog region on the northern side 
of Lake Satojärvi. In addition to being the habitat for the species, it could 
also be a breeding ground. The shoreline floodplains of the Satojärvi Lake 
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and the bog region to the north of the lake are likely summertime habitats. 
The overwintering sites for the frog are in the lake or in its intake or outlet 
streams. 

On the basis of preliminary data obtained from the studies conducted in 
spring 2014, the moor frog also occurs in the nearby Koitelainen and 
Viiankiaapa Natura areas. 

Fish populations and fishing  

In the electrofishing conducted in summer 2010, no trout were caught from 
the Mataraoja Stream. A single-summer aged grayling was caught from a 
single plot. Other species caught in small densities were burbot, pike, dace, 
minnow and bullhead. Trout can also migrate up the stream from the 
Matarakoski impounded basin. Grayling also reproduces naturally in the 
Viivajoki River. 

According to experimental net fishing, Lake Saiveljärvi fish populations 
include pike, perch, roach and ruff.  

On the basis of fishing surveys, fishing in the bodies of water close to Kevitsa 
has been practiced very seldom in the early 2000s. The most significant of 
the waterways from a fisheries perspective was Lake Saiveljärvi. The most 
important species caught in the area were pike and perch. Trout was only 
occasionally caught in the Mataraoja Stream. Small quantities of grayling 
were caught from numerous areas. The catch of whitefish was small. In 
addition to these a few burbot and roach were caught. Lake Satojärvi that 
lies close to Lake Saiveljärvi was earlier dewatered and is not a significant 
fishing site. According to a survey conducted on the Kitinen River in 2008 a 
total of approximately 270 households fished the impounded basins of 
Vajukoski, Matarakoski and Kelukoski. Fishing was usually using nets, 
spinning rods and trolling.  

According to the fishing survey conducted in 2010, fishing has decreased in 
the area compared to the early 2000s. Whitefish was not caught at all in 
2010, as net fishing was not practiced in Lake Saiveljärvi. 

The supplement of 4 April 2014 showed the bookkeeping fishing findings for 
2013 and compared to the findings of previous years. The total catch for 
bookkeeping fishermen fishing on the Vajukoski impounded basin weighed 
384 kg, of which the majority were pike and perch. Of the total catch the 
majority were caught using fish traps and trolling. The individual catch of 
pike and perch using fish traps was clearly greater than the catch of the 
previous years 2010 – 2012. In 2009 the bookkeeping fishermen of 
Vajukoski did not fish using fish traps. The total catch of the bookkeeping 
fishermen having fished on the Matarakoski basin was 220 kg, of which the 
majority were trout (78%), pike, and rainbow trout. The majority of trout, pike 
and rainbow trout catches were done using nets. The annual individual 
catches of trout, rainbow trout and whitefish depend on the annual stocking 
numbers. 

The supplement of 4 April 2014 also shows the results of the fishing survey 
conducted on the small bodies of water in the neighbouring areas of the 
mine. According to the findings, the entire area, i.e. the Mataraoja Stream, 
Saiveljärvi Lake, Viivajoki River and Vaiskonlampi Pond area saw 179 
fishing instances during 2013. Fishing was focused around the end of April 
to the beginning of September. 
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The total catch for the area in 2013 was 723 kg, the majority of which was 
caught from the Saiveljärvi Lake (364 kg). The lake saw fishing by six 
fishermen using ice fishing jigs and spinning rods. The catch of the 
Saiveljärvi Lake mainly comprised perch and pike. Matters that hinder 
fishing are the poor fish populations and aquatic vegetation.  

The total catch caught from the Mataraoja Stream was 22 kg and mainly 
comprised grayling and trout.  Seven fishermen fished the stream mainly 
using spinning rods and fly fishing rods. The biggest harm experienced for 
fishing on the stream was expressed to be mining operations. A total catch 
of 253 kg was caught from the Viivajoki River. The catch of mainly comprised 
perch and pike. The most popular fishing method for the six fishermen 
fishing the river were net fishing and spinning. Aquatic vegetation formed 
the biggest obstacle for fishing. 

The total catch caught from the Iso Vaiskonlampi Pond was 83 kg and mainly 
comprised whitefish and perch. The most popular fishing methods for the 
five fishermen fishing the pond were net fishing and jigging. The Iso 
Vaiskonlampi Pond is located upstream from the mine in terms of water flow 
direction, and therefore it cannot be assumed that the mine could affect the 
water quality and fish populations of the pond. 

Metal specifications have been conducted in the Kevitsa area in 2008 and 
2010. The metal concentrations found in fish were low, i.e. a maximum level 
below the limit of identification. The concentrations of mercury were distinctly 
below the maximum concentration levels permitted for fish used for food.  

IMPACTS OF OPERATIONAL STAGE EMISSIONS  

Impacts on surface water quality, water levels and flow rates 

According to the studies conducted the impacts of the expansion on the 
waterway are mainly evident in the discharge area of the Vajukoski basin 
and the River Kitinen downstream from the basin. The upper section of the 
Mataraoja Stream and Lake Saiveljärvi and Lake Satojärvi are located within 
the immediate vicinity of the mining area. Slight changes in water quality or 
flow rates may be evident in these bodies of water. Under normal 
circumstances these will not receive emissions direct from the mining area.  

Water intake and discharge of surplus water at the mine causes minimal 
alterations in flow rates in the Kitinen River.  

Dispersion modelling 

The impacts of loading have been studied using two different models: 
release of water into the Vajunen basin when the power plant is not 
discharging and the flow rate in the Kitinen River is normal (discharge from 
the power plant according to the average situation). The calculations used 
the flow rate data for 2009, which best represent the mean discharge in the 
river. 

The calculation has been conducted using the surplus water discharge 
quantity of m3 an hour and nickel is not expected to leave the aqueous phase 
using biological or sedimentation measures. Consequently, the calculated 
concentration is greater than the actual concentration. The calculation of the 
concentrations of nickel, copper, sulphate, total nitrogen and solids has been 
conducted at three different concentration levels for the surplus water.  The 
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increase in the concentration of cadmium, lead and mercury has been 
calculated with a single concentration.  The concentration according to the 
calculation is shown as total concentration, not as a soluble concentration 
as intended by the Government Decree on Substances Harmful for the 
Waterways. The total concentrations are greater than the soluble 
concentrations, which means that the estimate is conservative. 

Concentration modelling for the Vajunen basin during discharge 
interruptions 

The dispersion of emissions into the Vajunen basin has been modelled using 
a three-dimensional flow model using one vertical layer. The model has 
been used to calculate the dispersion of nickel and the washing of such over 
a period of 10 days in a situation where the discharge of the power plant is 
interrupted for 48 hours (0.5 hours within a period of 2.5 days). The 
calculation has been done for a 48-hour period, because the majority of the 
power plant interruptions are for a shorter period than this. According to the 
model, the discharge of surplus water is possible to continue even longer, 
before the increases in concentrations come close to the environmental 
quality standard. 

From the findings of the modelling it is noticeable that in the immediate 
vicinity of the discharge point for surplus water when the nickel content of 
the surplus water is 0.5 mg/l the nickel content increase is close to the 
environmental quality standard for the entire calculation period or exceeds 
such during the actual interruption. In other calculation points for the 
Vajunen basin, the concentration additions remained below 10 µg/l. In the 
Silmämaanjänkä area the concentration increase was highest due to the 
flow and wind conditions in the basin. At the lowest nickel concentration the 
increase in concentration is correspondingly smaller. At the central stage of 
the Vajunen basin in the area with islands, the increase in concentration is 
a maximum of a few µg/l.  

The applicant has proposed the site close to the discharge point as the 
mixing zone, where exceeding the environmental quality standard is 
possible. According to estimates the short-term exceeding of norms does 
not significantly impact the ecosystem of the receiving waterway. According 
to the model, during the final years of operations the increase in nickel 
content is occasionally greater close to the discharge point. The growth is 
due to the greater quantity of waste water. 

The applicant has estimated that when noticing factors that further reduce 
concentrations and that the environmental quality standard is assessed from 
a soluble concentration, the increase in concentration will not exceed the 
environmental quality standard during power plant interruption.  

According to the waterway impact assessment, the increase in the 
concentration of copper in the waterway is a maximum of µg/l, with the 
exception of the area in the immediate vicinity of the surplus water discharge 
point where the increase can be higher. For solids the corresponding 
maximum increase is less than 20 µg/l, for total nitrogen less than 250 µg/l, 
total phosphor less than 4 µg/l and for sulphate approximately 30 mg/l. 
Particularly the increase in sulphate concentration has been estimated 
conservatively. The development of nickel concentrations in the Vajunen 
basin and Kitinen River when the waste water discharge is in operation (996 
m3/h) during an interruption of the Vajukoski power plant (0.5–2.5 days) is 
shown in the figure below. 
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The estimated increases in harmful substances in the Vajukoski basin at 
different concentration levels for the surplus water (elsewhere than the 
surroundings of the discharge pipe and surplus water discharge of 996 m3/h) 
is shown in the table below. 

Harmful substance Surplus water 
(mg/l) 

Maximum increase in 
concentration (µg/l) 

nickel 0,5 10 
 0,25 5 
 0,125 2,5 

copper 0,3 6 
 0,15 3 
 0,075 1 

sulphate 2 000 40 000 
 1 000 20 000 
 500 10 000 

total nitrogen 14 260 
 7 130 
 3,5 65 

total phosphor 0,2 4 
 0,1 2 
 0,05 1 

solid matter 10 200 
 5 100 

 2,5 50 

 

Impacts on water level 

In relation to the area coverage of the entire basin and the water capacity, 
the water quantity to be conducted into the Vajunen basin is small. 
According to the model, during a two-day interruption, a total of 30,000 m3 

of surplus water is conducted into the Vajunen basin. This causes a 
calculated 2-millimetre short-term rise in water level in the basin. The rise in 
the water level caused by the surplus water cannot be seen in practice. 

Impacts on water quality  

During the discharge interruption of the Vajukoski Power Plant the impact of 
the mine surplus water are focused on the Vajunen basin. In the basin the 
dispersion of surplus water is affected by the weather and discharge 
conditions. In the discharge situation the strongest impacts are focused on 
the River Kitinen immediately downstream from the discharge pipe. 
Concentrations increase the most in the River Kitinen during the spring and 
autumn when the waste water release from the mine is at its greatest in 

Discharge point 

Silmäjängänmaa 

Vajusensaari island – 
Poikkimaa 

Nameless island, 
southwest 

Sippilnaapa, shore’ 

Vajusensaari island, 
east shore 

Kitinen 

Ni 
waste water discharge 996m3/h, 

c=0.5mg/l 

da
ys 
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comparison to the flow rate of the Kitinen River. Due to the greater pit water 
quantity the changes in concentrations are greater during the final stages of 
operations. 

On the basis of the modelling, the increase in nickel concentration in the 
waterway is, depending on the surplus water discharge and discharge 
situation at the Vajukoski Power Plant approximately 10 µg/l. In the 
immediate vicinity of the discharge point the increases in concentrations can 
nevertheless be higher. The increase in concentration is estimated to be a 
maximum of 25 µg/l. According to monitoring findings the nickel content in 
the Vajunen basin and River Kitinen has naturally been below the limit of 
identification (less than 3 µg/l), although some higher concentrations have 
been measured. The nickel emissions of the mine affect the concentration 
level in the Kitinen River. Due to the good dilution conditions the greatest 
increase in concentration is restricted to a rather small area in the Vajunen 
basin and the River Kitinen downstream from the Vajukoski Power Plant. 

According to the Government Decree on Substances Dangerous and 
Harmful to the Aquatic Environment (1022/2006 including amendments) the 
arithmetic annual average of nickel seen as a soluble concentration in the 
surface water shall not exceed the sum of the environmental quality 
standard (20 μg/l) and the natural background concentration estimate (1 
μg/l), (21 μg/l). In this case, on the basis of application by the mining 
company, the environmental permit can specify a mixing zone in accordance 
with section 6b of the aforementioned decree, a mixing zone may be 
determined where concentrations of one or more pollutants within such 
mixing zones may exceed the relevant environmental quality standard if they 
do not affect the compliance of the rest of the body of surface water with 
those standards. Within the impact region of the waste water of the Kevitsa 
Mine, the total concentrations of nickel remain in the waterway clearly below 
the environmental quality standard. This limit may, however, be exceeded 
in the immediate vicinity of the discharge point when discharging large 
quantities of water. The environmental quality standards are specified for 
soluble concentrations, whereas the current level specifications and 
modelling have been done using total concentrations. The risk of exceeding 
the environmental quality standard is estimated to be minor. 

On the basis of the modelling, the increase in copper concentration in the 
waterway is approximately 5 µg/l. In the immediate vicinity of the discharge 
point the increases in concentrations can nevertheless be higher, 
particularly in the final years of mining operations. On the basis of monitoring 
findings, the copper concentrations in the Vajukoski basin and the Kitinen 
River have been below the limit of identification (<3 µg/l) or around this level. 
For some aquatic organisms the estimated increase in copper concentration 
can cause noticeable impacts, but these impacts are estimated to remain 
minor. The quality requirement for domestic water concerning the maximum 
concentrations of copper is higher (2000 μg/l). The quantity of leached 
copper affects bio-availability. 

The estimated concentration increase of nitrogen in the waterways is a 
maximum of 200–250 μg/l. The majority of this is utilisable nitrate nitrogen 
for primary producers. The increase in concentration is approximately 
double that compared to the current level in the Kitinen River. The nitrogen 
content increases eutrophication in the receiving waterway that in fluvial 
water can mainly be evident in the various algae growing on surfaces, i.e. 
the proliferation of periphyton. The other principle nutrient of the waterway, 
i.e. phosphor loading increases less in relation. At most the increase in 
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phosphor concentration is estimated to be approximately 3–4 μg/l 
(approximately 20–30% of the current level in the Kitinen River). The 
availability of phosphor is probably restricted by the growth of periphyton. 
The phosphor loading comes from the sanitation water of the mine, the 
share of which of the water balance is minimal. 

The increase in sulphate concentration is estimated to be significant. 
However, this increase is not regarded as having detrimental impacts on 
fluvial waterways. The increase in sulphate raises the electroconductivity of 
the water and can to some degree enhance the stratification of the 
waterways. The short delay in the Vajunen basin does however prevent the 
formation of long-term stratification. Similarly further downstream in the 
waterway there are no lakes in the Kevitsa impact region to which the 
sulphate emissions would significantly affect stratification. The discharge 
interruptions in power plant basins are brief. The increase in sulphate 
concentration is estimated to be approximately 25 mg/l and usually less. At 
most during the final stages of mining operations the increase in 
concentration is estimated to be approximately 60 mg/l during a low 
discharge situation. 

According to the surface water monitoring conducted in 2013 the sulphate 
concentration in the Kitinen River has risen compared to the previous year, 
but the concentration level has remained at a low level. Sulphate 
concentration has varied in the Vajunen basin between 0.8–4.4 mg/l and in 
the River Kitinen downstream from the discharge point is between 0.9–12 
mg/l. 

The increase in concentration caused by the solid matter loading of the mine 
is not measurable on the basis of modelling in the Kitinen River. It is not 
expected for the solid emissions to cause significant harm in the receiving 
waterway. 

According to the applicant, the waterway loading caused by cadmium, lead 
and mercury as a result of the expansion in operations is very minor and the 
increase in concentration in the receiving waterway cannot be measures in 
practice. Therefore, in respect to these substances no detrimental ecological 
impacts are estimated to occur. 

The water quality impacts focused on the lakes next to the mining area are 
minimal, and in the Satojärvi Lake non-existent. No water originating from 
the mining area is conducted in the direction of the Satojärvi Lake. 
Preparations will probably be made to conduct the clean surface runoff of 
the top section of the slope of the Kevitsanvaara hill in the direction of the 
Satojärvi Lake in the future, nut even in this case the impacts are minimal, 
taking into account the ditching already completed in the area that conduct 
similar runoff into the Satojärvi Lake. The minimal water quality impacts 
focused on the Satojärvi Lake can mainly be caused by dust originating from 
the mining area. The impacts focused on the Saiveljärvi Lake are also 
minimal, mainly caused by dust formation. After some time small quantities 
of seepage can percolate from tailings pond A that cannot be recovered in 
the seepage drains and pumped back into the basin. On the basis of the 
seepage inspections conducted in connection with the EIA, the increases in 
the concentrations of metals in the Saiveljärvi Lake are minimal in the long 
term. Impacts on the water quality of the Saiveljärvi Lake are minimal. 

Monitoring findings, 2013 
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In 2013 the average nickel content of water discharged to the overland runoff 
area was 0.007 – 0.350 mg/l, copper content <0.001–0.011 mg/l, solid 
matter crude ash 2.0 – 8.5 mg/l, and sulphur content 140–660 mg/l. 

In the Vajunen basin the oxygen situation was good in 2013. The sulphate 
concentration in the samples varied between 0.8–4.4 mg/l and the chloride 
concentration between 0.5–2.8 mg/l. No significant change compared to 
previous years was observed. The copper concentrations exceeded the limit 
of identification three times and the concentrations in these samples varied 
between 1.4 – 3.8 µg/l. In the hypolimnion the copper concentration 
exceeded the limit of identification in the June sample (1.1 µg/l). The nickel 
concentrations mainly fell short of the limit of identification. In April the nickel 
concentration in the surface water samples was 2 µg/l. 

In the Kitinen River downstream from the Vajunen basin the nutrient 
contents were at the same level as with earlier years, and there were no 
significant differences between the sampling points. The sulphate 
concentrations carried between 0.9–12 mg/l. The concentrations were 
higher than in previous years. The concentrations of copper and chrome 
mainly remained below the 1 µg/l limit of identification. The copper 
concentration varied between the values 1.1–3.4 µg/l. The nickel 
concentrations mainly fell short of the limit of identification. The highest 
concentration of nickel, 4.2 µg/l was observed in February. On the basis of 
the monitoring conducted at the Petkula village point, no impacts on the 
shore water of the village or on fishing or other recreational use could be 
observed during the construction and ramp-up stages of the mine. 

Application for the determination of a mixing zone 

The applicant has applied for a mixing zone for the southern section of the 
Vajukoski basin, in an area that extends from the northern side of 
Silmäjängänmaa to the Vajukoski dam downstream to the Vajusuvanto 
Bridge.   Within the impact region of the waste water of the mine, the total 
concentrations of nickel remain in the waterway mainly below the 
environmental quality standard. This limit may, however, be temporarily 
exceeded in the immediate vicinity of the discharge point when discharging 
large quantities of water.  

In the supplement submitted on 9 June 2014 the applicant has reduced the 
size of the mixing zone applied for, in such a way that it no longer extends 
to below the power plant dam. The area proposed as the mixing zone is 
shown in the figure below. 



  78 

 

 

The applicant has used the staged procedure as intended by the guidelines 
issued by the European Commission in determining the mixing zone. The 
Kitinen River has been classed as being a small river. On the basis of the 
quantity of surplus water to be conducted into the Vajukoski discharge and 
its nickel concentration threshold value (500 µg/l) in accordance with the 
environmental permit, the dilution coefficient has been estimated to be at 
least 144 and the PC value (ration between surplus water concentration and 
dilution coefficient) 3.47.  

Modelling has been used for the more accurate determination of the zone. 
According to this the environmental quality standard is exceeded in the 
immediate vicinity of the discharge point. In the closest downstream point 
the increase in concentration is at most approximately one third of the 
environmental standard.  

Inflow of the lakes close to the mine 

The dewatering of the open pit can affect the water height in Lake Satojärvi. 
According to the hydrogeological model the reduction in inflow caused by 
groundwater drawdown in the Satojärvi Lake is minimal. At most during the 
final stages of excavations it is estimated to be approximately 6 mm a year. 
The impact of the drawdown on the water level in the lake can be a maximum 
of a few centimetres. This is replaceable by for instance conducting the 
aforementioned clean water towards the lake, base dam, or similar. 
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The alteration in the catchment area caused by the stockpiling of tailings is 
less than 10% of the Viivajoki River catchment area from the Saiveljärvi 
Lake. On the basis of the modelling conducted in connection with the EIA, 
the drawdown in water height in the Saiveljärvi Lake would be a maximum 
of two centimetres. 

Sediment 

In the Vajukoski basin and its downstream River Kitinen, the sedimentation 
caused by the emissions of the mine is estimated to remain small due to 
regulation and the fluctuations in discharge. When surplus water is 
discharged into the Vajukoski basin during interruptions, the sedimentation 
can temporarily be more significant. The lakes closes to the mine, Satojärvi 
and Saiveljärvi, will not be exposed to direct emissions from mining 
operations, but dust for instance can cause minimal deposition emissions 
on the lake. The quality of the sediments is regularly examined in 
accordance with the statutory monitoring programme. 

Diatom, phytoplankton and aquatic invertebrates 

The expansion of the Kevitsa Mine increases nutrient and metal emissions. 
These could affect the periphyton diatom of the receiving waterway. As 
nutrient loading increases, the eutrophication of the waterway increases and 
the quantity of algae can increase. In mining operations the loading of 
nitrogen is greater than phosphor loading. The eutrophication impact is 
restricted by the relatively small proportion of phosphor. The range of 
species may change to species that prefer high levels of nitrogen 
concentrations. 

The impacts on the phytoplankton communities in the Saiveljärvi and 
Satojärvi lakes can be indirect, for instance via seepage or dust formation. 
The mining area has no direct emissions to lakes. 

The possible impacts of the mining project on the aquatic invertebrates of 
the waterways in the region are due to increased nutrient loading and 
changes in the discharge of waterways. In accordance with the statutory 
monitoring programme for the mine the impacts of operations shall be 
monitored. 

Ecological and chemical condition of the waterway 

The Kitinen River has been subject to intense construction, the condition of 
which is good in relation to the best achievable condition.  

It is not estimated for the expansion of the Kevitsa Mine to have significant 
impacts on the ecological or chemical condition of the River Kitinen. The 
possible slight exceeding of the quality standard set for nickel in the vicinity 
of the surplus water discharge point does not compromise the good 
chemical condition of the water formation. In the Mataraoja Stream the flow 
rate is reduced in situations preceding mining operations and the 
hydrological and morphological condition of the waterway changes in this 
respect significantly. 

In Lake Saiveljärvi, Lake Satojärvi and River Viivajoki (Ympärysjoki) the fall 
in discharge and water level drawdown is minimal. Lake Satojärvi is not in 
its natural condition, as its water level was dropped in the past. During the 
operational stage for the mine no direct emissions will be focused on the 
Mataraoja Stream, the nearby lakes or on the Viivajoki River. The impacts 
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of changes in water quality on the ecological and chemical condition of these 
surface water formations are estimated to be minor. 

Impacts on the Mataraoja Stream 

In the supplement to the application dated 14 February 2014 a report on the 
water quality and loading of the Mataraoja Stream was shown.  

Concentrations differing from the earlier monitoring findings were observed 
at the monitoring sites for the Mataraoja Stream, and there was particularly 
an increase in sulphate and chloride concentrations during the end of the 
year. During the beginning of 2013 the concentrations particularly at the 
point located at the mine access road bridge were closer to the earlier levels, 
even somewhat lower, but from October 2013 e.g. the sulphate 
concentrations, chloride concentrations and electroconductivity increased 
significantly. 

In January – February 2014 the concentrations have fallen throughout 
compared to the situation in 2013, which indicates a reduced surplus water 
loading into the Mataraoja Stream. Embankments have been constructed in 
the beginning of the background ditches for the overland runoff area in late 
November 2013 in order to avoid possible diverted discharges. During 2014 
no elevated concentrations were detected in the Mataraoja Stream.  

It is most likely that the elevated levels of concentration observed were from 
a number of different sources. The normal filtration occurring through the 
embankment of the pumping station will cause some elevations in 
concentrations in the Mataraoja Stream (so-call basic level). Extra loading 
is most likely to be caused as a result of diverted discharge from the overland 
runoff area. The concentrations observed in the Mataraoja Stream can be 
caused by surplus water quantities of a few tens to hundreds of cubic 
metres. 

No harmful impacts are estimated to be caused as a result of the temporarily 
elevated or basic level concentrations. The available discharge 
measurement data together with water quality analysis indicates that no 
significant quantities of treated surplus water, diverted discharges or similar 
conducted to the surface runoff area have accessed the circumferential 
ditches of the overland runoff area. 

Prevention of loading 

Alternatives for the conducting of surplus water for the prevention of loading 
focused on the Mataraoja Stream are: e.g. the bypassing of the overland 
runoff area, pumping of the Mataraoja Stream water back into the suction 
basin of the overland runoff area, if the weakening in water quality is 
observed in the Mataraoja Stream, and the continuation of water discharge 
via the overland runoff area and assurance that the overland runoff area 
does not cause the filtration of water to areas outside the mining area as 
seepage flow or diverted discharge into fork drains. 

In the report concerning the Mataraoja Stream a continuing measure has 
been proposed e.g. measures facilitating return pumping as quickly as 
possible. The principles for the commencement of pumping shall be 
negotiated with the ELY Centre. Studies will be conducted on the surplus 
water pumping facility embankment and the overland runoff area. Prior to 
the completion of the research findings and the further measures to be 
decided on the basis of these, service monitoring will be increased in order 
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to determine the potential diverted discharge of the embankment seepage 
and overland runoff area. 
 

The bypassing of the overland runoff area is being investigated. However, 
the bypass pipe matter cannot be immediately resolved. In addition, the 
pumping of surplus water is continued as uniformly as possible taking into 
consideration the boundary conditions of the currently valid environmental 
permit. In the initial stages efforts are made to keep the pumping quantity at 
the level of 300 m3/h. Pumping quantities can be raised in stages, and with 
the monitoring of the quantities of surplus water conducted, the water level 
of the suction basin, Mataraoja Stream and fork drains to ensure that no 
exceptional increases in the Mataraoja Stream occur.  

In January – February 2014 the concentrations observed in the Mataraoja 
Stream have throughout returned to the basic level, and according to the 
study no surplus water contamination could be noticed anymore. 

In the surface water monitoring conducted in 2013, an increase in the level 
of concentration was observed in comparison to earlier monitoring, 
particularly in respect to the increase in sulphate and chloride concentrations 
during the end of the year. According to the monitoring conducted in early 
2014, the concentrations at the sampling points have decreased. The 
applicant is investigating the causes for the elevated concentrations and has 
submitted to the Lapland ELY Centre a plan of measures for mitigating the 
loading focused on the Mataraoja Stream. These measures are the 
bypassing of the overland runoff area, pumping of water from the Mataraoja 
Stream to the overland runoff area if necessary, and the conducting of water 
via the overland runoff area in such a way that no water is able to access 
the Mataraoja Stream by filtration or as diverted discharge.If surface runoff 
from the mining area that has been verified as clean is later conducted into 
the Mataraoja Stream, the impact inspections for this purpose will be 
conducted at a later date. 

Impacts on the fish populations and fisheries 

The expansion of the mine mainly increases the concentrations of nitrogen 
and sulphate in the Kitinen River. Due to the good dilution conditions the 
project does not have any significant impact on the fish populations and 
fishing associated with the Kitinen River. The fish populations breeding in 
the Kitinen River mainly comprise spring spawning fish species that rather 
well endure changes in water quality, so the populations of these species 
are not estimated to be significantly impacted by loading caused by the 
mine. In practice, the salmon populations in the impounded basin of 
Vajukoski and further downstream the Matarakoski and Kelukoski basins are 
stocked fish, and the loading of the mine is not estimated to affect the 
success of spawn. Nutrient loading, mainly nitrogen loading, can increase 
the slime build-up of stationary traps in the surplus water discharge area in 
the lower section of the Vajukoski basin and in the downstream Matarakoski 
basin. The loading is not estimated to significantly impact the use of fish as 
nutrition. Knowledge of waste water discharge itself may reduce the 
willingness to fish. 
The headwater section of the Mataraoja Stream is located in the immediate 
vicinity of the mining area, which means that some slight water quality 
alterations may occur even though no direct loading is focused on the 
stream itself. According to electrofishing conducted in 2010, no fish were 
found in the headwater fork of the Mataraoja Stream. The minor water quality 
changes and the reduction of flow rate compromises the living conditions of 
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the trout that nowadays occasionally breeds in the Mataraoja Stream. It has 
been estimated that the loading generated by the mine on the Mataraoja 
Stream will not significantly affect the living conditions of the grayling that 
occasionally breeds in the Mataraoja Stream. The impacts of the project on 
populations of other species of fish or fishing in the Mataraoja Stream will 
remain minimal. The fisheries value of the Mataraoja Stream is not that 
significant.  

The catchment area of Lake Saiveljärvi and River Viivajoki has reduced by 
a few square kilometres, which means that the flow rates of the Viivajoki 
River have slightly decreased. No direct loading from the mine is focused on 
the Saiveljärvi Lake. Over time minor quantities of the seepage of the tailings 
pond (pond A) can access the Saiveljärvi Lake, but this is not estimated to 
have any significant impacts on the water quality of the lake. Overall, the 
project is not estimated to have significant impacts on the fish populations 
or fishing of the Saiveljärvi Lake or the Viivajoki River. No direct loading from 
the mine is focused on the Satojärvi Lake. Satojärvi Lake currently has no 
fisheries value. 

Impacts on the soil and groundwater 

The stockpiling of overburden and by-products (waste rock and tailings) can 
impact the quality of soil and groundwater. Depending on the quality of the 
stockpiled material, the seepage generated can weaken the groundwater 
quality downstream from the stockpiling area. Along with the seepage, 
harmful substances can also be dispersed in a wider area. Local impacts on 
the soil and groundwater can also be caused by the storage of products, 
chemicals and fuels, as well as with the use and servicing of machinery. 
Storage and operational areas will be constructed in such a way that no 
direct emissions on the soil will be formed. Emissions can mainly be caused 
in emergency and failure situations.  

Maintaining the drainage of the expanding and deepening open pit using 
pumping procedures affects the groundwater by drawing down the 
groundwater level in the surroundings. 

No significant areas for the stockpiling of overburden are located in the 
vicinity of the mine. There are no classified groundwater areas in the vicinity 
of the area, and the groundwater of the area is not utilised as domestic 
water. The metal concentrations of the groundwater in the region are 
naturally elevated due to the geochemistry of the area. The till types in the 
area primarily have very low permeability characteristics, which means that 
the travel of groundwater and harmful substances is slow. 

The separate storage of sulphur concentration tailings in the sealed based 
pond B prevents impacts on the groundwater. If for some reason the sealing 
structure of the pond were to break, the poor quality seepage will travel into 
the open pit, no risk would be focused on the groundwater located outside 
of the mining area (concession). 

On the basis of testing, the conventional tailings (pond A) are non-acid-
forming. The leaching of metals into the seepage are comparably low. The 
seepage of the stockpiling areas will always somewhat weaken the quality 
of the downstream groundwater, but taking into consideration the 
characterisation findings for the tailings and the natural concentrations of the 
groundwater in the area, the seepage is not regarded as having significant 
weakening impacts. Due to the footing drains and the effective drainage 
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conducted in the area, the generation of seepage is clearly less than with 
conventional stockpiles. Furthermore, the stockpiling area is primarily 
located in a bog region, which means that the majority of harmful substances 
will become bound to the underlying peat. The groundwater generated in the 
area mainly travels towards the open pit and partly towards the Saiveljärvi 
Lake.  

Some of the groundwater discharging in the direction of the Saiveljärvi Lake 
is recovered in the seepage drain that surrounds the stockpiling area, and 
pumped back to the stockpiling area. In the long term the chemical element 
concentrations of the downstream groundwater can become elevated to a 
similar level as the natural levels of the groundwater in the northeastern 
section of the stockpiling area. The proportion of groundwater discharging 
southwards is approximately 15% of the seepage quantity for the entire 
stockpiling area. In the long term the loading caused by seepage can for 
instance increase the nickel concentrations of the groundwater in the area 
to the south of the dam to be close to the average concentrations for the rest 
of the mining area, but impacts further afield, such as to the Saiveljärvi Lake, 
are minimal. The increase in sulphate concentrations can possibly be 
noticed further from the stockpiling area. 

Poor quality seepage can be formed in the waste rock stockpiling area. 
When taking into consideration the quality of waste rock, no significant 
impacts will cause weakening of the groundwater quality. The majority of 
runoff generated in the area is recovered and treated in the mine’s water 
treatment system. Some of the seepage already travels during the initial 
stages of operations along with the groundwater towards the open pit and 
later an even larger proportion of the flow is directed towards the open pit.  

The groundwater forming in the waste rock stockpiling area flow towards the 
mining area, i.e. no weakening impacts are focused outside the mining area 
(concession). The waste rock stockpiling area is primarily located in a bog 
region and a sealing peat layer is installed for heathland/low peat areas, 
which means that the majority of the metals will be retained in the peat. The 
minor weakening of groundwater quality in the mining area is not regarded 
as being significant. In the waste rock stockpiling area the natural 
concentrations of nickel in the till and groundwater are distinctly higher than 
elsewhere in the mining area (concession) and its neighbouring areas. 
Therefore the increase in chemical element concentrations in the 
downstream groundwater caused by seepage will not significantly differ from 
the current situation for the majority of the stockpiling area.  

Impacts on air quality 

Dust is dispersed into the environment from excavating, the loading, 
unloading and transporting of ore, waste rock and soils. Wind causes dust 
formation from the tailings area (pond A). Dust emissions also come from 
the concentration plant, mainly from the crusher. The particle emissions of 
the processes are manageable using dust removal techniques. This has 
been taken into account in the assessment of the generation and dispersion 
of dust emissions. 

The widespread dispersion of dust generated from mining operations are 
occasional and dependent on weather conditions (storm, dry air and air 
mixing conditions). Occasionally there may be dust emissions in the 
springtime following the thawing of snow and at the time when the 
dampening impact of flora is at its minimum. 
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On the basis of monitoring conducted at the mine and its neighbouring 
areas, the majority of dust particles originating from mineral matter are large 
particles in excess of 30 µm and therefore deposit in the immediate vicinity 
of the emissions source. The dust deposition proportion associated with 
blasting is estimated to be minor overall and as the pit deepens it is 
estimated that the majority of dust will deposit into the pit. PM10 particle size 
(so-called respirable suspended particles) and smaller particles can, if 
suitable conditions prevail, travel far from the mining area and due to its 
small size it can also cause health impacts.  

The dispersion of particle emissions (dust) and flue gas emissions (NOX, 
SO2 and PM10) has been examined using modelling.  

The flue gas modelling has taken the heating plant into consideration as a 
point emissions source. In the model, the maximum height of the tailings 
area uses the level of +300, which is higher than that of the most recent 
stockpiling plan (+270). According to the model, the dispersion of dust 
outside the mining area at a production level of 10 Mt a year does not 
significantly differ from the production level of 5 Mt a year. The number of 
times the daily guideline value (>50 µg/m3) is exceeded remains clearly 
below the permitted level.  

The dust deposition occurring during the construction stage of the mine has 
been monitored from two different points since September 2011. According 
to the findings, the deposition of solids was low at the monitoring points. The 
deposition of solids was mainly of organic origin. Dust monitoring is 
conducted using four collector pairs placed around the surroundings. The 
magnitude of the deposition is also essentially affected by weather 
conditions such as wind direction. No continuous monitoring (PM10) has 
been conducted to date, but measurements will be conducted in the future 
during the operation of the mine. The measurements are planned for 
commencement in autumn 2014.  

The supplement of 4 April 2013 shows the monitoring findings for 2013. In 
the monitoring of dust, no significant changes were seen compared to 2012. 
The quantity of metal deposition has increased from 2012, bu the 
concentrations are at the same level or slightly lower than, for instance the 
air quality monitoring findings conducted for the urban and housing areas of 
the City of Harjavalta. According to monitoring conducted in 2013, the 
exhaust gas dust emissions from the primary crusher and screening facility 
are low.  

Excavation blasting releases gases into the air, which when entering the 
atmosphere are quick to become diluted. These normally only cause 
potential short-term odours in the immediate vicinity of the pit. Being heavier 
than air, carbon monoxide accumulates in the depressions of the blasting 
site. In open pit mining the blasting gases are aired effectively. There are no 
known cases of harm to health or occupational health and safety caused by 
blasting gases at Finnish mines. 

The flue gas emissions of the heating plant do not increase significantly as 
production increases. Flue gases are not estimated to cause detrimental 
environmental impacts.   

Exhaust gases are produced from the machinery used for the excavation of 
ore and in other vehicles used within the area. In addition, the traffic entering 
and exiting the area will generate exhaust gas emissions. The exhaust gas 
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emissions caused by road traffic (commuting traffic & heavy goods vehicles) 
are not estimated to be of great significance compared to the other impacts 
of the mine. With the exception of road traffic, the emissions generated from 
work machinery are entirely focused on the mining area. The same amount 
of particles are released into the air as the heating plant. Compared to the 
dust generation caused by other operations, the particle emissions of 
exhaust gases are minor. Nitrogen oxide emissions do not cause harmfully 
high nitrogen oxide concentrations in the area. 

Impacts of noise and vibration 

Noise 

In mining operations, noise is caused by the excavation of ore, crushing, 
grinding, process machinery of the concentration plant, work machinery and 
other traffic. In addition to affecting the initial noise level, the dispersion of 
noise also affects buildings and other obstacles, terrain forms and water 
areas, as well as other reflective surfaces.  

The noise impact of road traffic has been modelled for the Kersilö village 
area. Noise impacts are similar to these in other places along highway no. 
4.  According to the modelling, the average sound level noise zone of 50 
dB(A) during the daytime hours 7 a.m. – 10 p.m. is dispersed to a distance 
of approximately 65 metres from the centreline of the road on both sides of 
the road in an 80 km/h section and in the 55 dB(A) zone at an approximate 
distance of 38 metres. Using the production (10 Mt/a) in accordance with the 
expansion of the mine, the width of the noise zone would increase by around 
four metres. During the night the noise area is estimated to increase by 
approximately eight metres. 

The night-time noise zone will slightly expand. The night-time noise impacts 
caused by heavy vehicles of the mine are estimated to be minor.  According 
to the measurements conducted in 2013, the haulage of concentrate causes 
the greatest momentary maximum sound levels in the grounds of a holiday 
home located approximately 250 metres from the bridge crossing the Kitinen 
River. On the basis measured sound levels and transportation numbers, the 
maximum sound levels caused by night-time haulage will probably not cause 
disturbance. Close to the holiday home located in the vicinity of the mining 
area (concession) the daytime average sound level falls short of the 
guideline value, also when taking into consideration the measurement 
uncertainty. 

On the basis of construction period experience, the noise caused by mining 
area operations during the operational stage can be detected from the 
Petkula direction, but the sound power levels do not exceed the guideline 
values for noise levels. 

The greatest noise impacts occur within the mining area (concession). 
During the initial stages of operations the noise can disperse to a level that 
could cause some disturbances in the direction of the Satojärvi Lake. 
According to modelling, during the initial stage of operations the Lake 
Satojärvi area could experience sound levels that exceed 45 dB(A). As the 
pit gets deeper, the sound levels will drop. Estimates indicate that noise is 
not expected to significantly spread into the surroundings from the waste 
rock stockpiling area. 
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The placement of the primary crusher below ground reduces noise. The 
placement of the blast rock fall openings in a north – south direction will 
direct the noise towards the tailings and waste rock stockpiling areas.  

The environmental noise level of the neighbouring areas of the mine was 
examined during inspections conducted during the construction stage in July 
- September 2011. Measurements have been taken from the southern side 
of the tailings ponds (Kevitsanaapa), the northern shore of Lake Satojärvi, 
and along the mine access road. The average sound levels (LAeq) for the 
measurement period were approximately 40 dB, with the exception of the 
Kevitsanaapa point (southern side of the tailings ponds) that showed slightly 
higher levels. The daytime and night-time measurement findings for the 
Lake Satojärvi point once exceeded the target value of 40 dB, which means 
that the target value was realised by 98 percent. The average daytime sound 
level for the entire measurement period for Lake Satojärvi was 40 dB and 
night-time values showed an average sound level of 38 dB.  

According to the noise measurements conducted in 2012, the normal 
operation of the mine and the blasting occurring once a week at the open pit 
do not exceed the guideline value for average sound level (LAeq) for noise 
of 45 dB(A) set for the border of the Natura nature conservation area on the 
eastern side of the pit during the daytime period from 7 a.m. to 10 p.m. As 
the blasting instances increase, the average sound level is close to the 
guideline value, but according to modelling, the guideline value will not 
necessarily be exceeded. In other areas of disturbance, noise levels fell 
short of the guideline site-specific values.  

According to the supplement dated 11 November 2013, the highest sound 
level of 64 dB was measured in the grounds of a holiday home located 
between the Petkulantie road and Kitinen River. When taking into account 
the sound insulation of the building and the amount of transportation during 
the night, it has been estimated that on the basis of measurements and 
amount of transportation, the maximum sound levels caused by night-time 
transportation will not be a significant disturbance.  

The wilderness cabin of the hunting club has been purchased by the mining 
company in 2014, in front of which the average sound level was measured 
as 39 dB during crushing and stockpiling of waste rock. During the daytime 
(7 a.m. – 10 p.m.) the average sound level measured in the area is lower 
because crushing is not conducted throughout the day. The average sound 
level also falls short of the guideline value when taking into account 
measurement uncertainty. 

As production increases to 10 Mt a year, the average noise level will 
increase. Noise is concentrated to the mining area or its immediate vicinity. 
The noise caused by excavations and loading procedures is reduced as the 
pit deepens. The noise generated in the waste rock stockpiling area will 
extend further north than calculated, as the stockpiling area is larger than 
that used in the calculations. The noise area is shown in the following figure. 
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Vibration 

Vibration waves from excavations spread into the surroundings, which are 
dampened in the hard subsoil (e.g. granite, solid till) very quickly. In soft soils 
such as loose till, sand and clay, the vibration impact extends out further 
afield.  

Vibration can cause the risk of damage for structures. Risk is assessed on 
the basis of the magnitude of vibration velocity focused on the foundations 
of a building. When assessing the risk of damage, vibration measurements 
are conducted where measurement points are fixed to the bearing structure 
of the building as close as possible to the lowest foundation level. In respect 
to the vibration impacts, the most significant factors in addition to soil type is 
the distance to the blasting site, the size of the charge used and the mutual 
relationship of these. The greatest dampening factor is always distance. 
There are currently no legal provisions in Finland verifying a guideline value 
to be applied to the monitoring of vibration caused by excavation work. 

In addition to vibration, the properties of the building affect the vibration 
state. If the specific frequency of some part of the building is at the same 
frequency range with vibration via the foundations, a so-called resonance 
state could be the result. As a consequence of this the movement of the 
building can be enhanced 2 – 4 times that compared to the measured 
vibration in the foundations. In certain conditions the air pressure wave and 
sound events can cause feelings that are interpreted as caused by vibration. 
The sensory distinguishing of the pressure wave from the vibration can be 
very difficult. In the blasting situation, vibration and the air pressure wave 
are focused on the surrounding buildings at different times. This is due to 
the different propagation rates for waves.  

There is no housing in the neighbouring area or very many other buildings.  
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Vibration is estimated as potentially causing impacts on birds. Detrimental 
impacts caused by vibration and other operations are monitored in the future 
with the statutory monitoring of the mine as part of the monitoring of noise 
impacts. 

According to the vibration measurements issued in the supplement dated 11 
November 2013, the vibration measured from the foundations of a hunting 
lodge located close to the mining area (concession) clearly fell short of the 
damage risk limit, and therefore does not compromise amenity. The 
vibration measured from the foundations of a detached house at an 
approximate distance of eight kilometres also clearly fell short of the damage 
risk limit.  

Pressure waves associated with vibration and especially blasting can 
potentially cause minimal harm to the bird populations of the surrounding 
areas, mainly on the Satojärvi Lake. The aforementioned detrimental 
impacts are comparatively brief and are associated with blasting work. 

Impacts on the reindeer economy  

Of the land area approximately half is bog land (700 hectares)with 
approximately 560 hectares of shrubbery, deciduous and grassy paddocks. 
Furthermore, at half a kilometre from the immediate impact area of the mine 
is approximately 840 hectares of reindeer pastureland. Mining operations 
make the entire operations of the reindeer herding cooperative more difficult 
if the grazing of reindeer is moved to other parts of the cooperative area. In 
this case, the remaining grazing grounds are consumed more. The 
combined area of the mining area (concession) and the grazing grounds 
within its immediate impact area corresponds to a reindeer density of 
approximately 116 heads.  Of the reindeer herding cooperative area 1.3% is 
used for other forms of land use. The Kevitsa mining area represents 0.36% 
of the land area. 

Reindeer herding activities have become significantly more difficult in the 
mining area and its neighbouring areas. The mine has increased the 
reindeer husbandry workload and consequently raised the costs for the 
economy. Reindeer were earlier herded via the area in the autumn to reach 
the Vaiskonselkä reindeer separation enclosure. This has become more 
difficult due to the construction of the mine. The new Hanhilehto reindeer 
separation enclosure has been constructed south of Kevitsa where the 
reindeer roaming from south to north can be handled. The road leading to 
Vaiskonselkä is now within the mining area (concession), but with the 
consent of the mining company the road can still be used for reindeer 
husbandry purposes. The mining area (concession) has a perimeter fence 
that prevents reindeer from accessing the mining area and thereby reduces 
the harm and extra work focused on reindeer husbandry. 

The increase in production does not increase grazing impacts from current 
levels, as the mining area will not expand beyond the current mining area 
(concession). There is a valid agreement between the mining company and 
reindeer herding cooperative regarding compensation for damages caused 
by operations. 

The number of traffic accidents can increase with the increase in traffic 
numbers. Traffic damages will be compensated using the national traffic 
accident system. 
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Impacts on human health 

The operations of the mine are not estimated to cause impacts that would 
be hazardous to human health. There is no permanent housing in the 
neighbouring areas and the holiday homes are located rather distant from 
the actual operational areas.  

Potential health impacts may be experienced by mineworkers. The most 
probable and serious health impacts are associated with a variety of 
accident scenarios, and efforts are made with the mine’s occupational health 
and safety system to prevent the occurrence of such accidents. 

Impacts on the landscape 

The Kevitsa mining area significantly changes the landscape from its original 
state. Of the landscape impacts, the most significant alterations compared 
to the current state will be the waste rock and tailings stockpiling areas. 
Stockpiling areas are lower than the Kevitsanvaara hill that lies next to the 
mine. According to current plans the maximum height of the tailings 
stockpiling area (pond A) is +270 and the waste rock stockpiling area +290. 
The highest structures in the concentration plant area are the 60-metre high 
heating plant chimney and the 40-metre high concentration plant building.  

According to illustrations, in the long term the waste rock and tailings areas 
of the mine are distinguishable in the distant landscape. Close to the power 
plant the tailings stockpiling area is distinguishable, which is a landscape 
element comparable to the Kevitsanvaara hill. The waste rock stockpiling 
area is clearly visible from the Vajusensaari island looking over the bog 
terrain. In the decommissioning of operations both stockpiling areas can be 
seen from the main road. The waste rock stockpiling area forms a slightly 
larger structure compared to the tailings stockpiling area. The buildings of 
the concentration plant area and the chimney of the heating plant can be 
spotted on a certain part of the main road. During darker times, for instance 
the winter, the lights of the mining area can be distinguished in the distant 
landscape, but the visibility of these is less than, for example the lights at 
the hydropower plant switchyard. 

Public amenity and social impacts 

The social impacts (SIA) caused by the increase in production have been 
assessed in connection with the environmental impact assessment.  

The opinions of the stakeholder groups involved in the assessment, and 
particularly the local inhabitants are affected by the fact that the mine was 
not yet in operation during the time of the assessment, which means there 
was no experience to state. From the perspective of social impacts, the most 
significant is the introduction of the mine to the area. It is not yet possible to 
differentiate between the potential impacts caused by the expansion of the 
mine from the impacts caused by the commencement of mining operations. 
Of the impacts caused by the expansion of operations, most interest is 
focused on the continuation of mining operations in light of the enhancement 
of operations, and therefore the possible impacts on the operational period 
of the mine. The opinions of people described in the SIA on the impacts of 
mining operations are likely to changes during the course of the project. 
Therefore, the described attitudes towards the project are applicable for the 
situation prior to the commencement of mining operations.   
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On the basis of internet-based feedback survey, conversation themes during 
public meetings and six independent interviews, the following positive and 
negative expectations are associated with the mining operations and 
expansion of such at the Kevitsa Mine: 

There is widespread belief in the Kevitsa mining operations and in the 
positive impacts experienced in Lapland, as almost every respondent felt 
the positive impacts would outweigh the negative impacts. The potential 
increase in employees and local population brought by the mine is expected 
to affect the local way of life on the entire municipal level, as well as 
improving municipal services and the supply and availability of commercial 
services. 

On the other hand, there is a fear that foreign companies may create some 
uncertainty throughout Lapland and that these companies are suspected of 
quickly depleting national ore reserves, leaving behind greater difficulties.  
The mining industry is regarded as creating long-term employment, and 
mainly that the negative impacts remain local and the positive impacts at 
least regional.  

The new jobs created are regarded as being the best advantage attained 
from the Kevitsa Mine Project, which in turn attracts new inhabitants to the 
area. In addition, the multiplicative effects will also create improved services 
for the people already living in Sodankylä. The mine could also play a part 
in halting the negative migration trend in Lapland and bring wellbeing to 
Central Lapland. 

The harm or problems experienced from the Kevitsa Mine Project are 
environmental harm, such as the weakening of traffic safety, and the 
alteration of the landscape and nature in a large area. On the other hand, 
the visibility of for instance the stockpiling areas in the distant landscape is 
regarded by the local inhabitants as being even a desired factor. The mutual 
concern of the neighbouring villages is the contamination of surface water 
and groundwater and the polluting impact this will have on the housing 
environment.  

The planned expansion of production is feared as shortenting the 
operational period. If the duration of the operational period is approximately 
25 years, this can be regarded as quite a reasonable career. If the 
operational time is brief, the benefits will also be rather short-lived. There 
could also be a problem with the jobs not being offered to the local 
inhabitants, as the mine is expected to employ a number of temporary 
employees, which is feared to cause social problems. One important means 
of reducing problems and strengthening trust proposed is open 
communication between the mine and the local inhabitants. 

According to estimates, the social impacts of the increase in production are 
very similar to the production in accordance with the currently valid 
environmental permit. 

Impacts on nature and nature protection values 

Vegetation and the biodiversity of nature 

The impacts focused on flora and the biodiversity of nature are caused by 
many sub-factors of the mining project, such as the expansion of the 
excavation area and stockpiling areas, the possible drawdown in 
groundwater level, airborne emissions, and dust. Operations will not extend 
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beyond the existing mining area (concession), therefore no new losses of 
areas will occur in respect to flora and nature types. Similarly, within the 
current mining area (concession) there are no known protected species or 
particularly valuable species in the areas where for instance the waste rock 
stockpiling area is to expand. 

The most intense impacts of the groundwater drawdown are visible at a 
distance of a few hundred metres from the pit surroundings.  The drainage 
impacts are most visible in the areas to the south of the pit and less in the 
bog region to the north of the Satojärvi Lake. 

The level of sulphur and nitrogen oxide emissions is low and the most 
significant emissions are restricted to within the existing mining area 
(concession). Deposition is unlikely to cause significant acidification of the 
soil or waterways, or flora impacts. Outside of the mining area (concession), 
the impacts are insignificant.  

Fine particulate (PM2.5) can disperse dozens of kilometres from the mining 
area, but the concentrations of these remain low. In respect to larger 
particles the principle deposition is restricted to a very small area. Dust 
formation is expected to cause flora impacts within the mining area 
(concession) and its immediate vicinity. 

The applicant informed the Lapland ELY Centre on 14 November 2011 of 
the destruction of the occurrence of Carex capitata as the water storage 
basin is expanded.  

The expansion of operations is not estimated to significantly weaken the 
vegetation or biodiversity compared to the operations of the existing 
environmental permit. 

Fauna 

Impacts are mainly focused on the bird populations. The impacts focused 
on other terrestrial fauna are estimated to be minor. 

The mining area has already been altered as a consequence of construction 
measures and the significance of such on the habitat of fauna has 
dramatically decreased. The area reserved for waste rock changes from an 
area in its natural state to a stockpiling area. 

Within the mining area (concession) the noise and vibration impacts play 
their own part in compromising the suitability of the area as a habitat for 
natural fauna. The vibration, pressure waves and deep sounds (infra 
sounds) associated with blasting cause disturbances for the birds in the 
Lake Satojärvi direction, particularly during nesting times. 

For the time being the noise, vibration and other disturbances caused by the 
construction of the mine have not affected e.g. the diurnal bird of prey 
nesting in the vicinity of the mining area (concession). It will become evident 
later if more permanent disturbances have impacts on the living conditions 
of the species in question, and indeed on the other bird populations. In the 
future, special consideration shall be given to the monitoring of birds, in 
order to facilitate reliable assessment of the detrimental impacts of 
operations. 

The surveys conducted in the mining area (concession) made no 
observations of the moor frog. The closest spottings of the moor frog were 
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made on the bog region on the northern side of Lake Satojärvi close to the 
mining area (concession) boundary, and in the Satojärvi Lake itself. 

The impacts focused on fauna are not estimated to change as a result of the 
expansion. 

Nature conservation areas and Natura areas 

Within the immediate vicinity of the Kevitsa concession, on its eastern and 
northern sides is the Koitelainen Natura 2000 area (FI 1301716, SCI/SPA). 
A Natura Assessment in accordance with Section 65 of the Nature 
Conservation Act has been conducted for the project. The Natura 
assessment assessed the direct and indirect impacts of the project on nature 
types listed as justification for protection of the Koitelainen Natura 2000 
area, and the species listed in Annex II of the Habitats Directive and Annex 
I of the Bird Directive. In addition, the possibilities for mitigation of impacts 
were assessed. 

According to the monitoring plots made to the north of Lake Satojärvi and 
the supplementary nature studies, there have been a number of occurrences 
of slender green feather-moss (Hamatocaulis vernicosus) found in the rich 
pine fen of the area. This species is listed in Annex II of the Habitats Directive 
and stipulated as vulnerable (VU) in the Nature Conservation Act, and is 
under protection order.  

The applicant has further specified the Natura Assessment in so far as it 
concerns the impacts of the project on the nature types occurring in these 
rich fens. Rich fens plotted in the Koitelainen Natura area total 7,127 
hectares. This represents 15% of the total plotted area of the Natura area. 
In the Natura data form the rich fen nature types are estimated to represent 
less than one percent of the total area of the Natura area.  

The detrimental impacts focused on rich fens are associated with changes 
in the management, structure and microclimate, but changes in land use that 
has occurred further away can also cause changes to nature types.  

The closest rich fen is located on the northern side of Lake Satojärvi that 
has an area of 18.4 hectares. The occurrences of slender green feather-
moss give the rich fens of the area extra flora value. The species can very 
probably occur in other places in the Koitelainen Natura area, as there is an 
abundance of suitable habitats (rich fens) in the area for the species.    

The impact of the groundwater drawdown has estimated with modelling the 
annual quantity of water flowing into the pit (pit drainage water), groundwater 
drawdown caused by the impacts of drainage pumping, the impact region of 
the drawdown in the pit surroundings, and the flow rates in the rock in the 
current situation and during different stages of the pit.  According to the 
modelling, during the final stage of the pit, the lowering of the groundwater 
level may extend out to the nearby Satojärvi Lake, but the drop in the water 
level is minimal. This can cause slight dewatering impacts on the wetland 
patterns to the north of the Satojärvi Lake, but the impacts are not estimated 
to be significant. 

The dust or airborne emissions caused by the project are not estimated to 
cause significant weakening impacts on the nature types.   

The applicant has estimated that the project will not cause any significant 
weakening impacts on the rich fen nature types. 
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No significant weakening impacts are estimated to be focused on other 
nature conservation areas for species of flora and fauna or on the nature 
types of the area or water management impacts in the terrain or dust 
impacts. 

THE PROJECT AND THE PLANS FOR THE INSPECTION OF ITS IMPACTS 

With its decision issued on 20 April 2012, the Lapland ELY Centre approved 
the monitoring plan for the Ramp Up and operational stages. The service, 
emissions and impact monitoring will be implemented at the Kevitsa Mine in 
accordance with the statutory monitoring plan for the production stage. The 
monitoring of the ramp up stage of production has been made more frequent 
in some parts. The applications for alterations in operations and the 
decisions issued on the basis of these have significantly increased the 
number of monitoring samples taken. Similarly, the statutory monitoring 
programme for the expanded operations is submitted to the supervisory 
authority following the granting of the permit. 
 

Service and emissions monitoring 

Service inspection  

The observations made during the service inspection, such as production 
quantities, quantities of waste rock and tailings, chemicals, consumption of 
fuel and energy, water balance, noise and vibration detections, operation of 
environmental protection structures and devices, exceptional circumstances 
and environmental damages are recorded in the service logbook or other 
suitable data recording system. Service monitoring also includes the 
monitoring of the sanitation water treatment facility, heating plant and fuel 
distribution station. Service monitoring is a constant, ongoing process. 
Service monitoring data is utilised in the reporting of emissions monitoring 
and in the interpretation of observations made during impact monitoring.  

The service monitoring should record at least the following: 
 

Production quantities (progress of excavations: waste rock quantity and 
placement, Daily ore quantities), 

tailings quantity and placement,   
quantity and placement of other waste, information from the waste 

management enterprise annually 
consumption of chemicals, fuels, electricity and energy, 

water balance: the water quantities pumped from the pit and the quantity 
of water to be conducted into the waterway, quantity of water taken 
from the Kitinen River on a daily basis, quantity of water recycled from 
the tailings ponds into the process, quantity of seepage,  

the operation of the footing drains of tailings pond A, the quantity of water 
to be pumped from the footing drains and the pore water pressure level 
of the tailings is monitored using the operational hours of pumps and 
pore water pressure instruments, piezometric tips,  

monitoring of concentration plant cleansing devices, 
operation of the sanitation water purification processes; operating times 

and operational failures, 
pumping of drainage water, and associated faults, 
continuous monitoring of the water level of Satojärvi Lake, 
operating times and faults of dust removal devices (e.g. crushing),  
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dusting of road network, solid fuel storage facility and stockpiling area 
(visual inspection daily, maintenance/sprinkling measures recorded), 

traffic numbers, itemised heavy goods traffic during the summer at times 
between 10 p.m. and 7 a.m., including justifications,  

blasting instances, itemised blasting occurring between 10 p.m. and 7 
a.m., and justifications, 

detections of noise and vibration, 
observations made by external parties and any possible complaints 

(matter is recorded as well as any measures implemented at the mine 
as a result of the observation), 

maintenance of the areas; water management facilities and road network,  
emergency situations, environmental damage and accidents,  
sampling dates and sites are recorded in the sampling calendar,  
operation of the overland runoff area and wetlands, diverted discharges 

and perimeter embankments are inspected visually, inspections and 
any possible faults and deficiencies seen, and the rectification of such 
shall be entered into the service logbook.  

quantity and quality of overburden and the use of such at different sites 
and/or placement at the waste rock stockpiling area,  

durability of dam structures (monitoring implemented in connection with 
dam safety monitoring), 

functioning of oil separation devices shall be inspected once a year 
before the emptying of the oil container of the devices, using a water 
sample analysed for oil hydrocarbons,  

protection basins of the oil storage tanks are checked at regular intervals 
and precipitation is conducted via the oil separation well into the 
precipitation drain, 

the most important solvents are specified for the water removed from the 
oil separation well once a year, 

rehabilitation measures, scope, method of implementation, monitoring of 
the functioning of applied methods, 

The condition and operation of environmental protection structures and 
all other possible events that may affect emissions or the impacts of 
such shall be inspected each day of operation,  

monitoring of initial filling of pond A (tailings deposition in such a way, that 
a tailings layer is formed in the peat areas as quickly as possible in 
order to prevent the peat from rising), and 

production of heating energy, operating times of boilers, boiler-specific 
fuel consumption by energy production unit, as well as the water 
consumption and chemical quantities used at the heating plant. 

 

A summary of the implementation of service monitoring is shown in the table 
below. 

OPERATIONAL MONITORING 

Monitoring for mine operations Continuous 

Ore and tailings quality Leaching and acid formation from compilation sample 2 x annum 

Waste rock quality Leaching and acid formation from compilation sample 2 x annum 

Rehabilitation measures Starts when closure measures have been inititiated 

Fugitive emissions According separate plan 

Sanitary waste water treatment 
monitoring 

Continuous 

Heat plant Continuous 
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Emissions monitoring 

The emissions monitoring for the mine includes waste water, airborne 
emissions and waste monitoring. A summary of emissions monitoring is 
shown in the table below.  

 

 

Emissions to bodies of water  

Waste water is generated by the concentration process, mine drainage 
water, sanitation water, as well as the seepage and runoff from the 
stockpiling and operational areas. All water generated in the area with 
potentially weakened quality (with the exception of sanitation water) will be 
conducted into the water storage basin and following the metal precipitation 
and pH control, it is conducted to the overland runoff area, from which the 
water will be conducted into the Kitinen River. All water fractions conducted 
into the water storage basin are monitored separately. The sanitation water 
is conducted following treatment, either direct to the overland runoff area or 
to the water storage basin. 

The water treatment occurring after the water storage basin is based on 
chemical precipitation (increasing pH and metal precipitation) using calcium 
hydroxide Ca(OH)2. Following precipitation the pH of the water is adjusted 
using sulphuric acid to achieve the level stipulated in the permit regulations. 
The water treatment process has automatic pH and flow rate measurement 
for feeding calcium hydroxide and sulphuric acid. After treatment the water 
is conducted to the overland runoff area. 

Daily pH levels of the water discharged to the overland runoff area is 
monitored during days of discharge, as well as the calcined residue of solids, 
the concentrations of nickel and copper and overall nitrogen. A broader 
analysis is conducted monthly using a single full day aggregate sample and 
an extensive chemical element analysis of the monthly aggregate sample. 
The residues of concentration chemicals are studied once a year. A more 
extensive analysis is also conducted on the water discharged from the 
overland runoff area in order to facilitate the monitoring of reduction. In 
addition, toxicity tests are conducted on the water to be conducted to the 
overland runoff area and the water conducted from the area. 

Airborne emissions 

At the Kevitsa Mine the point loaded emissions sources are the heating plant 
and certain processes, such as the crushing of ore. Fugitive airborne 
emissions are caused by e.g. traffic and the stockpiling areas for waste rock 

EMISSIONS MONITORING

Load to watercourse

Waste water to wetland Daily when discharge ongoing, more extensive analysis 1 x month

In addition samples 2 or 4 x annum

Waste water from wetland to Kitinen Water quality and wetland efficiency 1 x month

In addition toxicity 1 x annum

Waste rock dump and open pit dewatering Nickel weekly, more extensive analysis monthly

Ore storage area and TSF seepage water 4 x annum

Heat plant Continuous and occasional samples 1 or 2 times per annum 

Storm water clarification pond 4 x annum

Sanitary sewage water 4 x annum

Water from the mill to water reservoir Weekly / monthly

Precipitation pond In Ramp Up phase weekly

Air emissions 2012 2013 2014 2015 2016 2017 2018

Crushers + sieve X X X X

Solid fuel boiler X X X X

Oil boiler For every 2500 hours
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and tailings. No measurements are made for fugitive emissions, rather the 
monitoring of fugitive emissions is conducted using service monitoring, air 
quality monitoring, and occasionally using the biological monitoring of land 
areas. 

Point loaded emissions sources are monitored using measurements. The 
particle emission levels for the solid fuel boiler are continuously measured. 
In addition, the solid fuel boiler particle, sulphur dioxide and nitrogen oxide 
emissions are measured with one-off measurements every other year. The 
particle, sulphur dioxide and nitrogen oxide emissions are measured every 
2,500 service hours. The particle emissions of the primary and secondary 
crusher and screen are monitored with one-time measurements. 

The emissions of the plant are measured by an accredited measuring body 
at the largest and smallest power levels of the heating plant. The annual 
level emissions are specified based on the annual amount of fuel quantities 
used, fuel quality information and emission factors. 

Monitoring of mining waste 

Aggregate samples are taken from tailings daily. Monthly samples are made 
from these, and six-monthly samples. A series of samples is compiled for 
both fractions. Monthly samples are analysed during the ramp up stage for 
sulphur content and the content of carbon carbonate. Chemical element 
specification is conducted on the six-month aggregate samples using the 
acid leaching method (Cu, Ni, Fe, Mg and Cr) and determination of carbon 
carbonate. Acid formation potential is specified using ABA tests. The 
solubility of metals is monitored using footing drains and decanting well. The 
NAG test is used for aggregate tailings samples once a year. 

The quality of waste rock is determined using laboratory analyses at least 
once a month from all waste rock fractions excavated during that time. Acid 
formation potential is determined for chemical element analyses from the 
aggregate samples of the samples collected, in such a way that six-month 
samples are made from each tailings fraction, from which the acid formation 
potential is specified using an ABA test in accordance with the Mining Waste 
Decree. The solubility of metals is monitored using samples taken from the 
waste rock area seepage.  

Heating plant ash 

Landfill compatibility testing is conducted on the ash during the first 
operational year. In respect to both ash fractions a monthly aggregate 
sample was made, on which total concentration specifications are made (As, 
Ba, Cd, Co, Cr, Cu, Hg, Mo, Ni, Pb, Sb, Se, Zn) and CEN/TS 14405:2004 
column test and shaking test SFS-EN 12457-3. The components in line with 
the overall concentration specification are conducted on the column test 
screening, L/S 10 screening and shaking test screening, in addition to pH, 
sulphate, DOC and TDS.  

Impact inspection 

Physical-chemical quality of surface water and groundwater 

The sampling points for surface water sampling during the production stage 
are mainly the same as for the monitoring prior to construction and the points 
used for monitoring during the construction stage. During the ramp up stage, 
during 2012 – 2013 sampling was made more frequent. If necessary more 
biological monitoring points can be added further from the mine. 
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The following analyses are conducted at each point: pH, alkalinity, chloride 
(Cl), temperature, total phosphor (P), sulphate (SO4), electroconductivity, 
phosphate phosphor (PO4-P),  nickel (Ni), oxygen content, total nitrogen (N), 
chrome (Cr), oxygen saturation degree, ammonium nitrogen (NH4-N), iron 
(Fe), chemical oxygen consumption (CODMn), nitrate and nitrite type 
(NO2+NO3-N), copper (Cu), manganese (Mn), colour, turbidity, and 
suspended solids. 

In addition, the following analyses are conducted on the Kitinen River, 
Vajunen basin and Mataraoja Stream points: sodium, potassium, calcium 
and magnesium. In addition, a-chlorophyll is also studied from the lake 
points in June – September. 
 
Extensive chemical element analysis range (ICP-OES/MS 26 chemical 
elements: 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, Zn) conducted twice a year (e.g. April and 
August) from the Vajunen basin upstream from the mine (P 16), 
downstream from the mine in the Kitinen River (P 14) and downstream 
from the Mataraoja Stream (P 9). 
 
The impacts of waste water conducting on the bed sediment of the Kitinen 
River and the thickness of the sediment layer is monitored from three points 
along the Kitinen River, one of which is located upstream from the waste 
water discharge point (reference point) and two downstream from the 
discharge point in areas where sedimentation may be expected to happen. 
At the Kitinen 3 point in earlier monitoring the sediment was too soft to be 
sliced and at point Kitinen 2 insufficient sediment was obtained due to the 
unsuitable river bed. As there are only three points suitable for sample 
taking, in connection with the sampling efforts are made wherever possible 
to examine the quality of sediment using extra sampling points appropriate 
for monitoring quality. 

The following analyses are conducted on the samples (ICP-OES): pH, 
manganese, zinc, evaporation residue, iron, lead, calcined residue, chrome, 
cobalt, aluminium, cadmium, vanadium, arsenic, mercury, copper and 
nickel. 
 
The first sediment samples were taken in 2010 and the next time in 2013, 
following which at five-year intervals. 
 
A summary of impact monitoring conducted over recent years is shown in 
the table below. 
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Groundwater monitoring comprises 21 groundwater inspection pipes and 
one spring. 15 pipes were installed in autumn 2010. Seven pipes have been 
installed along the mine access road and three along flora lines. Some of 
the pipes have dried or been destroyed and new pipes will be installed as 
replacement. 
 
In accordance with the monitoring programme of the construction stage 
preceding production, samples are taken four times a year in April, June, 
August and October. In addition, samples are taken from the inspection 
pipes along the mine access road once a year in October. The following 
specifications are conducted on the samples: pH, total nitrogen, chrome, 
electroconductivity, nitrate and nitrite nitrogen, copper, oxygen content, 
ammonium nitrogen, cobalt, oxygen saturation level, phosphate phosphor, 
nickel, turbidity, sulphur, iron, chloride, antimony, sulphate and manganese. 
 
In addition, calcium, sodium and potassium are determined from the pipe 
close to the tailings pond. 

Biological monitoring in land areas 

Biological impacts are monitored by taking samples of forest mosses, 
humus, needles of coniferous tress, ants and fungi from 17 different 
sampling plots. Samples of Formica rufa ants are taken from 15 sampling 
plots. The samples are examined for chrome, copper, cobalt, nickel, 
vanadium and zinc concentrations. 
 
The impacts of mining operations on the nesting and migrating bird 
populations are monitored by observing changes in bird numbers and 
species using circumvention and point counts. 
 
Using the flora plots possible changes in the groundwater level are 
monitored in the northern and eastern bog regions of the mining area. 

MONITORING OF ENVIRONMENTAL IMPACTS 2012 2013 2014 2015 2016 2017 2018

Surface water quality Depending the monitoring point 3 - 12 x annum

Sediment quality X X

Groundwater 4 times per annum

Biological monitoring in surface waters

Benthic animals X X X

Phytoplankton X X X

Diatoms X X X

Water mosses X X X

Fishing bookkeeping Continuous

Fishing inquiry X X

Test fishing with nets X X X

Electrical test fishing X X X

Metal content of fishes X X X

Biological monitoring on land areas

Fungus X X X

Ants X X X

Pine needles X For every 5 years

Humic samples X X In future for every 6 years

Moss samples X X X

Birds Circuit and point counting X X X X X

Videocamera surveillance X X

Air quality

Fall-out Continuous

Particulate matter in the air X X

Noise X X X

Vibration Occasionally
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Monitoring of air quality  

The concentrations of respirable particles (PM10) is monitored at two 
monitoring points using continuously operating analysers for a six-month 
period in 2014 – 2015 and following this every five years on the basis of a 
measurement plan that is independently approved. 
 
Deposition is monitored using four dust collectors. The collection time is 30 
days. Each month the deposition samples are monitored for 
electroconductivity, pH, solids, calcined residue of solids and losses, and 
annually for metal concentrations (cobalt, chrome, copper, nickel and iron).  

Noise and vibration 

Noise was measured at three different points on the basis of the separately 
approved measurement plan in 2012. 
 
Vibration was measured on the basis of the separately approved 
measurement plan in 2013. 

Reporting 

An annual summary of service, emissions and impact monitoring data shall 
be submitted by the end of March the following year to the Lapland ELY 
Centre (environmental protection authority and fisheries authority), the 
environmental protection authority of the Municipality of Sodankylä, 
Sodankylä fishing area, the cooperatives operating in the region, and 
Metsähallitus. The annual notification for the environmental protection data 
system (VAHTI) shall be submitted in electronic form by February of the 
following year. The VAHTI system is also used for E-PRTR reporting 
(Pollutant Release and Transfer Registers).  
 
The findings of each sampling occasion for monitoring water discharges and 
the quality of surface water and groundwater shall be submitted on 
completion without delay, or no later than one month after the sample-taking, 
to the registry office of the Lapland ELY Centre, mine supervising authority, 
and the environmental protection authorities of the municipality of 
Sodankylä. In addition, with respect to the threshold values for water 
discharges to be monitored daily mentioned in the environmental permit 
(waste water to be conducted into the Kitinen River) loading monitoring 
findings are reported in writing once a month during the following month. In 
addition to the findings the report describes the calculation methods, 
background data depicting the findings, conclusions and comparison to 
permit conditions. The surface water monitoring findings are also delivered 
to the Hertta database of Finland’s Environmental Administration. 
 
Separate reports on airborne emissions, suspension and noise monitoring 
are made once measurements have been completed. The findings of other 
impact monitoring are delivered in connection with the annual summary. 

Quality assurance 

Water samples outside the mining area (concession) are taken by an 
external sample taker who shall be certified or otherwise qualified by the 
supervisory authority. Sample-taking adheres to the instructions of the 
Environmental Administration.  
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Specifications are conducted with standardised or accredited and approved 
and/or otherwise methods approved by the supervisory authority in a 
laboratory that has proven to hold the competence for the analysis in 
question. 

In all individual measurements the overall uncertainty is specified wherever 
possible. The summary reports relating to the monitoring presents the 
findings and factors of uncertainty related to monitoring, as well as the 
calculation methods used. 

EXCEPTIONAL CIRCUMSTANCES AND PREPARATIONS FOR SUCH 

Risk analyses 

A report was made in 2011 for identifying and assessing the risk of 
catastrophe, as well as a more accurate assessment of process risks.  

The risk assessment has identified the hazardous situations occurring at the 
mine, including an assessment of the likelihood of such and potential 
consequences. The hazardous scenario analysis (HAZSCAN) has been 
used as the risk analysis method, as well as the hazard and operability 
analysis (HAZOP). In respect to identified risks, preparedness measures are 
associated with the prevention of accidents. 

During the construction of the expansion the traffic is less than compared to 
the mine construction period. Personal injuries and chemical risks are 
comparatively less. The other environmental risks of the construction stage 
are also comparatively less, as the majority of the areas and buildings are 
constructed during the mine constructions stage. This especially concerns 
the tailings pond. The environmental risks associated with the expansion of 
the waste rock stockpiling area are around the same level as during the mine 
construction stage. 

Operational stage 

The analysis of hazardous scenarios has identified a total of 51 hazardous 
scenarios during the operational stage, eight of which were classed as being 
significant, six as moderate, 32 as minor and five as insignificant risks. 
Environmental risks are fire and dam collapse. Other hazardous situations 
are mainly caused by device damage and personal injuries. 

A chemical storage fire can cause toxic gases, widely spreading flue gases 
and chemical leaks. Fire can itself cause environmental damage if the fire is 
allowed to spread outside the mining area (concession) and damage 
vegetation. A bigger environmental risk of the operational period is regarded 
as being the collapse of the tailings pond dam. The uncontrolled water level 
of the water storage basin and the interruption of the pumping from the open 
pit have been estimated to be moderate environmental risks.  

As operations expand the chemical risks remain the same for the storage of 
chemicals, as significant expansions of storage facilities are not planned. 
More chemicals than earlier are brought to the plant as the consumption of 
which increases. In this respect the risks associated with transportation and 
unloading of loads increase compared to earlier. 

In respect to the storage of tailings, the stockpiling height will increase 
significantly compared to earlier, which also increases the risk of possible 
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accident consequences caused by dam collapse. Due to the raising of the 
tailings area, a damage risk assessment has been made.  

Environmental risk analysis 

Risk assessment has identified the environmental risks and estimated the 
likelihood and seriousness of such. All the main functions of the mine have 
been systematically run through and attempts have been made to identify 
associated risks. The point of departure has been the experienced obtained 
at mines in Finland and the risk assessments earlier performed at Kevitsa.  

The greatest environmental risk is estimated to be the collapse of the tailings 
pond dam. A significant risk is the collapse of the water storage basin dam. 
Dam safety is an essential issue for the safety of people and the 
environment. Dam safety is handled using dam design, dam maintenance 
and monitoring. Other larger environmental risks are dust formation caused 
by blasting work, noise from the crushing facility, filling of the water storage 
basin and the drainage water from the open pit. The greatest risks with the 
surplus water are the large quantity of water or the high concentrations of 
suspended solids, nitrogen or nickel. 

Preparations have been made for exceptional circumstances by e.g. 
constructing auxiliary basins for the storage facilities in case of chemical 
leaks. The concentration plant has auxiliary basins that can be emptied by 
pumping. The drains are fitted with oil separation wells for the prevention of 
oil damage. 

Damage risk assessment for dam collapse  

The supplement of 12 November 2013 shows the updated damage risk for 
the dam collapse. The study for tailings pond A used a calculation for the 
maximum water quantity in accordance with the dam raising stage of 6.0 
Mm3. The water quantity is significantly larger than the water quantity used 
for the calculation of the initial filling stage for the pond. The depth of the 
breakage gap of the dam is estimated at eight metres.                                                                                                                                      

In basin B, the corresponding maximum water quantity is 400,000 m3. The 
breakage gap is generated using a seepage flow mechanism and in the 
inspection the depth of the maximum gap is estimated at six metres. 

The damage risk assessment has inspected the spreading of water in the 
impounded basin (flood wave) and the spreading of tailings. Tailings will 
more than likely disperse with the water, or then it will spread as a thick 
liquid. 

Inspections have used two separate failure hypotheses. A breakage due to 
leaking is more likely than dam collapse. The impacts of the propagation of 
the flood wave have been examined with breakage occurring in different 
parts of the dams. 

The failure of the northern dam of pond A in its central section 

From the breakage gap the flood wave spreads into the concentration plant 
area and wets the structures in its western section. From here the wave 
spreads over the overland runoff area towards the Vajukoski power plant 
and basin. The flood wave will reach the basin approximately 2½ hours 
following the failure. At most the water level of the basin can rise 
approximately 30 centimetres. Some of the wave travels along the 
Mataraoja Stream valley in such a way that the wave discharges into the 
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Kitinen River approximately 10 hours following the breakage. There are a 
few buildings between the Mataraojantie road and Kitinen River that the 
floodwater reaches. 

The flood wave crosses road and traffic areas leading to the destruction or 
serious damage of such.  The road connection to the concentration plant will 
be cut off.  Water will rise to a number of buildings causing damage.  The 
tailings pipes, lighting and drainage structures and related will be at least 
partly damaged. The vehicles in the parking area will be damaged. The flood 
wave destroys the surface water collection basin located at the western end 
of the concentration plant and damages the structures of the overland runoff 
area.  The power line pylons can shift.  The road of the western end of the 
overland runoff area will be cut off.   There are relatively few structures 
outside the mining area (concession) that are put in danger. Danger may be 
focused mainly on the access road structures and on the power line to the 
mine in areas covered in water. The stream bed of the Mataraoja Stream 
can partly be eroded.  

Some of the flood water will become impounded between earth dams 
located between the Kevitsantie road and Vajukoski Power Plant in such a 
way that water discharges over the crest of the earth dam and into the 
artificial lake. 

With the breakage of the northern dam of pond A, the solids will mainly travel 
into the Vajunen reservoir and partly downstream from the Vajukoski Power 
Plant where the majority will settle before reaching the Matarakoski Power 
Plant. 

Break in the southern dam of pond A 

The flood wave spreads over the Kevitsanaapa bog into the Saiveljärvi Lake. 
After approximately an hour from the failure, the water level of the lake will 
rise by about a metre. Tailings settle in the bottom of the lake. From the lake 
the flood wave progresses along the discharge channels into the Kitinen 
River south of the Kelukoski Power Plant. The majority of tailings remain in 
the Saiveljärvi Lake and discharge channels. A small amount can travel as 
far as the Kitinen River. 

The flood wave damages the southern background pump and service road, 
but does not cause danger to the other structures of the mining area. The 
area between the tailings area and Lake Saiveljärvi is mainly bog that does 
not have any structures to be compromised. The cabins located on the 
southern shore of Lake Saiveljärvi will be submerged in water. The 
discharge channel series downstream from Lake Saiveljärvi can cause 
minor damage to shores and the road crossing the Viivajoki River to the east 
of the Moskuvaara hill.  In the village of Siurunmaa, the buildings on the 
lower parts of the shores can become wet. 

After three days, the flood wave discharging into the Kitinen River (approx. 
30 m3/s) can damage the River Kelujoki bridge.  

Breakage of pond A dam westwards 

The flood wave is first directed westwards and turns northwards. From here 
the wave spreads over the overland runoff area and turns towards the 
Vajukoski power plant and basin. The flood wave will reach the basin 
approximately 2½ hours following the failure. At most the water level of the 
basin can rise approximately 10 centimetres. Some of the wave travels 
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along the Mataraoja Stream valley in such a way that the wave (flow rate 
approximately 90 m3/s) discharges into the Kitinen River approximately 7–8 
hours following the breakage. 

The flood wave crosses road and traffic areas leading to the destruction or 
serious damage of such.  The road connection to the concentration plant will 
be cut off.  The flood wave damages the structures of the overland runoff 
area.  The power line pylons can shift.  The road of the western end of the 
overland runoff area will be cut off. There are relatively few structures 
outside the mining area (concession) that are put in danger. Danger may be 
focused mainly on the access road structures and on the power line to the 
mine in areas covered in water. The stream bed of the Mataraoja Stream 
can partly be eroded.  

Breakage of pond A dam north-eastwards in the direction of the water basin. 

The breakage is assumed to come close to the boundary between ponds A 
and B. From the breakage gap the flood wave will progress towards the 
intermediate ore storage facility. The majority of the discharge will be 
directed westwards and some towards the water storage basin. The failure 
of the dam for the water storage basin approximately 1½ hours after the 
failure of the dam of pond A, and the water quantity from the basin will not 
increase the flood peaks of the main discharge, but will increase the overall 
flood volume. Most of the flood wave spreads into the concentration plant 
area and wets the structures in its western section. From here the wave 
spreads over the overland runoff area towards the Vajukoski power plant 
and basin. The flood wave (747 m3/s) will reach the basin approximately 2½ 
hours following the failure. At most the water level of the basin can rise 
approximately 10 centimetres. Some of the wave travels along the 
Mataraoja Stream valley in such a way that the wave (93 m3/s) discharges 
into the Kitinen River approximately 10 hours following the breakage. 

Breakage of dam in pond B 

The flood wave is directed in two different directions. Some of the water will 
progress towards the water storage basin and partly between pond A and 
the concentration plant towards the Mataraoja Stream. The water from the 
water storage basin travel via the overflow pipes and the dam of the basin 
will not break. The flood wave will reach the basin approximately 2½ hours 
following the failure. At most the water level of the basin can rise 
approximately 10 centimetres. Some of the wave travels along the 
Mataraoja Stream valley in such a way that the wave discharges into the 
Kitinen River approximately 8 hours following the breakage. The flow rates 
are significantly smaller than in other breakage scenarios. 

The flood wave causes damage to the road and yard areas surrounding the 
primary crusher.   The western part of the concentration plant will be 
submerged in water in a similar fashion to a scenario where there is a 
breakage gap in the northern dam of pond A. Of the buildings, mainly the 
core sample storage facility is at risk of becoming damaged. The flood wave 
crosses road and traffic areas causing the damage of such. Furthermore, 
the tailings pipes, lighting and drainage structures and related will be at least 
partly damaged and damage will be caused to vehicles, etc. The surface 
water collection basin on the western side of the concentration plant will be 
damaged and some of the overland runoff area structures will incur damage. 
Close to the Vajukoski Power Plant, the flow crossing the mine access road 
remains so minor that the access road could remain intact. No harmful 
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impacts are estimated to be focused on power line pylons. The stream bed 
of the Mataraoja Stream can partly be eroded.  

With the dam raising the water capacity will decrease with time and the 
impacts of these are, in relation to the quantity of water discharged, less than 
for a flood wave scenario. The updated damage risk report for the raised 
stockpiling area will be submitted upon completion to the Dam Safety 
Authority. 

SECURITY IMPOSED FOR THE WASTE AREA FOR MINING WASTE AND ENSURING WASTE 
MANAGEMENT  

Security sum 

There is no need for constructing new tailings ponds or seepage treatment 
facilities due to the increase in the mine’s capacity. The conducting, 
treatment and monitoring of water will be implemented in the same way as 
planned already prior to raising the capacity of the mine. The applicant 
proposed that there is no need for new securities. 
 
An independent expert (Ramboll Finland Oy) has estimated the costs related 
to the closure of the mining waste area. The unit price for the closure of the 
waste rock stockpiling area is estimated at 2.9 €/m2, tailings stockpiling area 
(A) with a unit price of 1.7 €/m2 and tailings stockpiling area (B) with a unit 
price of 11.2 €/m2. 
 
The assessment of the security (collateral) for assuring mining waste area 
management for Kevitsa has been made for the landscaping and covering 
structures described in permit regulation no. 62 of permit decision 46/09/1 
by estimating the actual construction costs. The sub-factors for basic 
structure of the landscaping contract, such as the cost estimate for till 
structures, have been performed using calculation software. The unit price 
for the sealing structure for tailings pond B was requested from the lining 
supplier and from other already implemented contracts. 
 
The following matters and assumptions have been made with the 
assessment of unit prices: general land construction cost level using the 
Lapland regional coefficient (0.96), cost index 127.70 (2005=100), unit 
prices include building parts, worksite tasks, and tasks of the commissioning 
company. Furthermore, the construction materials satisfying quantity and 
quality requirements can be found from the area at a distance less than three 
kilometres, and construction materials, with the exception of the HDPE lining 
are materials belong to the company commissioning construction, waste 
areas do not need to be significantly shaped prior to installing the surface 
structures, the waste rock stockpiling area has filled to plan, and the surface 
of the area will not need to be sloped prior to making surface structures. The 
HDPE lining protection layer (0.2 metres) of tailings pond B can be made 
using the low-sulphur tailings of pond A. 
 
The calculated unit costs were checked by comparing the calculated prices 
to infrastructure contracts implemented during 2010 and 2011 that have 
used similar base or surface structures. 
 
The above estimated unit costs for the landscaping of the mining waste 
areas correspond to general cost levels for land construction work. The 
applicant has estimated the securities to be sufficient for covering the costs 
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entailed with the necessary measures for the restoration of the soil, 
decommissioning of waste areas and arrangement of rehabilitation, 
including possible monitoring or treatment of soiled or dirty areas following 
rehabilitation. The checked unit costs for landscaping are proposed to be 
used for the time being for the purpose of calculating the security (collateral) 
pertaining to the Kevitsa mining waste areas, and the unit quantities will be 
revised annually in accordance with permit regulation no. 69. In permit 
regulation no. 69 of the Kevitsa environmental permit decision (46/09/1), the 
one-time collateral proposed for the handling, conducting and monitoring of 
water are estimated to be sufficient. 
 
According to information received by the Lapland ELY Centre, the applicant 
has a security with the Lapland ELY Centre to the sum of EUR 10,000,000 
which covers operations through to the end of 2014. The security amount 
was inspected in January 2014 in accordance with permit regulation no. 69 
of the currently valid environmental permit. At the end of 2013 the total area 
used by tailings pond A is 1,921,000 m2, the area of tailings area B is 73,000 
m2 and the area of the waste rock area is 932,500 m2.  

Form of security (collateral) 

According to section 42, subsection 3 of the Environmental Protection Act, 
operators engaged in the utilisation or handling of waste shall, taking into 
consideration the provisions provided in light of the extent, nature and 
activity of operations, set a sufficient security or present other similar 
arrangements for organising appropriate waste management. The 
requirement for setting the security also concerns the operator of the waste 
area for mining waste, unless taking into account the quantity and quality of 
the waste such is regarded as being unnecessary.  
 
Provisions for the security for the waste areas intended for mining waste are 
stipulated in more detail in the Government Decree for Mining Waste 
(379/2008). According to the Government Decree for Mining Waste the 
security shall be in a form that is easily realised and with an adequate 
amount in order to comply with the requirements provided in the decree, and 
for complying to the permit regulations pertaining to the operations of the 
waste area and the obligations associated with the rehabilitation and 
monitoring of waste areas. The collateral shall also cover costs that are 
incurred by the rehabilitation of the land area, located within the waste area 
impact region and more specifically specified in the waste management plan 
for mining waste, into a satisfactory condition.  
 
According to permit regulation no. 69 of the Environmental and Water 
Management Decision granted to the Kevitsa Mine on 2 July 2009, the 
operator shall set a security to the sum of EUR 1,000,000 for ensuring the 
construction of the seepage treatment system for seepage forming in waste 
areas, and another EUR 1,000,000 security sum for arranging and 
maintaining water conducting, treatment and monitoring for the appropriate 
period following the decommissioning of activities. 
 
In order for ensuring the rehabilitation of waste areas, a security has been 
set, the sum of which is determined on the basis of the area coverage of the 
waste area and the quality of waste to be placed in the area (2 €/m2 in the 
waste rock stockpiling area and tailings pond A area, and 7€/m2 in tailings 
pond B area and in the marginal ore area).  These securities must be issued 
to the Lapland Office of the Centre for Economic Development, Transport 
and the Environment (ELY Centre) using a directly enforceable guarantee, 
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with the beneficiary being the Lapland ELY Centre, or as a bank deposit. 
Furthermore, the regulation states that the financial institution used shall be 
one that is supervised as intended by section 4 of the Act for the Supervision 
of Financial Institutions (878/2008). 
 
In its current form, the regulation in the environmental and water 
management permit does not facilitate the use of all forms of security 
permitted by the Environmental Protection Act. The regulation unnecessarily 
restricts the operator in its possibilities to arrange securities in the most 
economically effective manner. The applicant has proposed that the permit 
regulations pertaining to securities (collateral) could be made in such a way 
that these would facilitates the use of all forms of security provided in the 
Environmental Protection Act in as flexible a manner as possible, as there 
are no legal grounds for the restriction of such. 
 
The types of securities permitted by the permit regulation concerning 
securities and the paragraph concerning financing institutions should read 
as follows: “The specified securities shall be directed at the Lapland ELY 
Centre either as bank guarantee issued by a credit, insurance or financing 
institution located in the ETA area with the beneficiary being the Lapland 
ELY Centre or as a bank deposit or other approved manner. Security made 
as a bank deposit, for which a bank deposit warrant with a bond relinquishing 
the right of set-off, shall have the beneficiary as the Lapland ELY Centre. 
The security (collateral) can be either set for a temporary period or valid until 
further notice. A fixed term security must be kept valid throughout the 
operational stage by issuing if necessary a compensatory security no later 
than three (3) months prior to the cessation of the temporary security. The 
period of notice for temporary security must be set for at least three (3) 
months. Reimbursement of the security can be applied for on the basis of 
the closure and construction measures conducted.” 
 
The Environmental Protection Act facilitates the inclusion of the 
aforementioned regulation into the environmental permit, as the Act does 
not include more detailed provisions in which way the security is granted. 
The use of the forms of security in accordance with the proposed permit 
regulation has become common practice and has been regarded as being 
easily realised in permit practices. The proposal is also in line with the 
guidelines and publications on the subject issued by Finland’s 
Environmental Administration, recent legal practices, and new provisions 
entering into force in 2011.  
 
All the proposed security forms conform with the requirements provided in 
the Government Decree on Mining Waste concerning the security for waste 
areas intended for mining waste. Consequently, when processing the 
environmental permit application for the expansion project of the Kevitsa 
Mine, the regulation concerning securities should be worded in such a way 
that it facilitates the arrangement of securities in the most economically 
appropriate manner. This does not compromise the preservation of the high 
environmental protection standard, as the applicability of security types and 
security issuing institutions has already been assessed in connection with 
the revision of the Environmental Protection Act, but improves the economic 
prerequisites for the mining company.  
  
Only such securities that are necessary for the performance of obligations 
in accordance with the Environmental Protection Act and its provisions shall 
be incorporated in the environmental permit. In accordance with the new 
Mining Act (621/2011), the securities issued for ensuring the closure 
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measures for the mine will be separately stipulated on the basis of the 
transitional provisions of the Mining Act. 

DECOMMISSIONING OF OPERATIONS 

A closure plan has been made for the Kevitsa Mine. The plan concerns 
mining operations in accordance with the currently valid permit (ore 
excavation 95 Mt and waste rock excavation 240 Mt). The rehabilitation plan 
is updated regularly during operations. The requirements and plans for 
closure tasks and landscaping are taken into account during the operational 
stage of the mine in order for e.g. facilitating the implementation of 
rehabilitation measures for the stockpiling areas for waste rock and tailings 
upon the decommissioning of activities in a planned and effective manner.   

Open pit 

The rehabilitation of the open pit is essentially subject to the jurisdiction of 
the Mining Act. On the basis of the transitional provisions of the Mining Act, 
TUKES shall supplement the existing mining area (concession) decision 
using the necessary permit regulations by 1 July 2014.  

Upon the decommissioning of activities, all unnecessary structures, 
chemicals, blasting agents, electrical devices, work machinery and waste 
shall be removed from the open pit. The structures necessary for safety 
purposes are left in place. The sides of the pit are made to slope and shaped 
to gradients required from the safety aspect (~1:4). The gradient required 
for safety is sufficiently gently sloping also from the perspective of the long-
term stability of the slope. The driving ramps leading into the open pit are 
closed using boulders. The open pit will be fenced and kept fenced up until 
such time when the pit has filled with water. 

An artificial lake is formed by the open pit from the rainwater and 
groundwater. Following the cessation of drainage pumping at the open pit, 
it has been estimated that the pit will fill with water in approximately 100 
years, when calculations take into account the precipitation entering the pit 
and the amount of water discharged from the bedrock. Filling is speeded up 
slightly by the surface water conducted from the mining area into the pit, 
which mainly comprises the water from the seepage drains. Ultimately, the 
open pit will become an artificial lake. 

An estimate of open pit water quality following the decommissioning of operations 

On 12 April 2013 the applicant submitted a report concerning the water 
quality of the open pit. At the highest levels of excavation mainly low-sulphur 
waste rock will remain on the walls of the pit. In the deeper parts, the sulphur 
content of the rock forming the pit walls increases. The nickel content of the 
walls down to a depth of 240 metres is a maximum of 500 mg/kg and the 
sulphide content an average of approximately 6000 mg/kg. At deeper levels 
the nickel sulphide proportion increases to around 1500 mg/kg. The total 
quantity of sulphide increases to a maximum of 14,000 mg/kg. The deeper 
sections are exposed to oxidation for a shorter period than the surface 
sections. 

According to the supplement submitted on 12 April 2014, the nickel content 
of drainage water in 2012 has fluctuated between the values of 3.0–3800 
µg/l, sulphate concentration 9.1–480 mg/l and copper content 3–280 µg/l. 
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According to the findings, when there were elevated concentrations of 
sulphate, the concentrations of nickel also increased.  

The applicant has estimated that during the initial stage of operations the 
quality of pit drainage water roughly corresponds to the water quality 
observed in 2012. On the basis of the monitoring findings the sulphate 
concentration of the drainage water can rise to 500 mg/l. As excavations 
progress, the sulphate concentration can occasionally increase above this 
level.  

Following the decommissioning of operations the nickel concentrations of 
the drainage water recovered is roughly estimated on the basis of sulphate 
concentrations during the monitoring of operations (77% of the overall 
fluctuation of nickel concentration is explained by the fluctuation in the 
sulphate concentration of the water).  When the sulphate concentration is at 
1000 mg/l, the nickel concentration would be approximately 8 mg/l. Some 
uncertainties are associated with the estimate, for instance in regard to the 
progression of oxidation. 

It has been estimated that the pit water will become stratified as a 
consequence of e.g. fluctuations in temperature and saline content. The 
saline water settles in the hypolimnion of the pit lake. The water of the lower 
sections is probably oxygen-free. As a result of stratification there may 
develop depthwise a number of zones that differ from one another in respect 
to water quality characteristics.  

As the open pit fills with water, the sulphate and metal concentrations will 
rise in the epilimnion and hypolimnion to a level that is distinctly higher than 
the natural levels. Sulphates and various metals can reduce into sulphides. 
The impact of reduction on the metal and sulphate concentrations in the 
hypolimnion is difficult to estimate. Due to the geology of the Kevitsa area 
and the depth of the pit lake, there will be saline stratification of the water in 
the open pit. Higher metal and sulphate concentrations exist on the bottom 
of the pit lake. The water quality of the surface section is likely to have a 
better quality.  

The assessment of the water quality of the open pit will become further 
specified once mining operations and water monitoring has been underway 
for some time. 

It is likely that once the pit is full, surplus water will be released from the pit 
occasionally and the majority of the water is removed along with the 
groundwater flows. 

Waste rock stockpiling area 

The waste rock area will be shaped during filling in such a way that further 
shaping will not be necessary following the decommissioning of operations. 
Curved shapes are intended for the shaping of slopes. Edge slopes will be 
shaped with an average gradient of 1:3 or more gently sloping, which the 
applicant regards as being sufficient for the stability of slopes, the spreading 
of covering soil layers and the introduction of vegetation to the slopes. The 
top area of the stockpile is made to gently slope towards the edges. 

The surface of the waste rock stockpile is wedged in order for it to form a 
stable foundation for the covering layer. The wedged waste rock stockpile 
surface is covered with 0.5 m thick finely grained moraine surface layer that 
is compacted using machinery. The cover structure is mixed with peat or 
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humus to promote the forming of natural vegetation for the area. In addition, 
the covering layer can be mixed with the ash produced at the heating plant 
and possibly in intermediate storage in the mining area, following studies 
into the environmental compatibility of such. The maximum height level of 
the covered stockpiling area is at a height of +290 metres. After covering, 
the top areas can be covered with blast rock. Thereby a fragmented rock 
field typical for Central Lapland fell highland regions would be formed on the 
top sections.  

The maximum height of the waste rock stockpiling area in accordance with 
the application is five metres lower than the maximum height permitted by 
the currently valid permit. The area coverage of the stockpiling area 
however, is significantly larger compared to the current permit.  

The compact surface layer of the stockpiling area reduces the absorption of 
precipitation and thaw water in waste rock filling. In order to be able to 
conduct the water away from the area in a controlled manner, ditch 
depressions will be shaped in the surface layer that will collect runoff and 
direct the runoff in a controlled manner in the lower section of the slope. In 
order to reduce the permeability of the surface structure and water erosion, 
the ditch depressions will be made waterproof (e.g. using conventional, 
finely grained till material or similar) and erosion protected.  

The water accumulating on top of the closed waste rock area is clean water 
that does not necessarily require treatment. The surface runoff is recovered 
in a ditch running along the bottom section of the slope and conducted 
further into the terrain into insulated drainage surrounding the stockpiling 
area. This water is conducted from appropriate points over the seepage 
ditch surrounding the stockpiling area or alternatively into the open pit with 
the seepage.  

The seepage that is possibly weakened in quality is recovered in the 
seepage drain surrounding the stockpiling area and conducted on to the pit 
or for wetland treatment. 

The edge slopes of the waste rock stockpiling area are covered during 
operations in line with when the stockpiling area reaches its ultimate size 
and suitable till soil is available. The ultimate covering of the stockpiling area 
is conducted upon the decommissioning of operations and the completion 
of waste rock stockpiling. 

The applicant has proposed for the permit regulations to be altered in the 
future in such a way that the entire stockpiling area would not have to be 
entirely covered in till. If the waste rock to be stockpiled is of a sufficiently 
good quality, the covering structure will not achieve any significant 
advantages in addition to the quantity of absorbed seepage and the 
reduction in oxygen. These measures are usually used in efforts to prevent 
the oxidation of sulphide contained in the waste rock, and for preventing the 
formation of acidic metallised seepage. According to the available data, the 
waste rock is mainly non-acid-forming. The covering structure is required in 
areas where potentially acid-forming rock is stored.  

Tailings areas 

Tailings basin A 

Due to the filling method for the low-sulphur tailings stockpiling area (pond 
A) the shape of the surface of tailings curves inwards during operations. 
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During the final stage of filling prior to closure, a separate pumping 
embankment will be constructed to the central section of pond A and the 
central sections of the pond will be filled with the tailings of the final stage of 
production.  

After completion of tailings deposition, the sedimentation basin will be 
pumped dry using the return pumping station, and the tailings will be allowed 
to dry using the footing drains. The internal water level for the tailings will 
enter a state of balance in the long term.  

The surface of the tailings pond will be shaped to curve outwards using 
transfers of mass and by filling the central section of the pond with waste 
rock (slope 1%). The highest raised embankments on the edge dams are 
cut and evened in order to prevent these from forming an impounding 
structure for surface runoff.  

A till layer of 0.3 metres is spread over the shaped areas (permeability ≤10-

8 m/s) as the surface structure. The cover structure is mixed with peat or 
humus to promote the forming of natural vegetation for the area. In addition, 
the covering layer can be mixed with the ash produced at the heating plant 
and possibly in intermediate storage in the mining area.  

Differing from the earlier closure plan, the quantity of ultimate filling and 
shaping is much less, as the stockpiling area is raised and the top section of 
the stockpiling area will therefore cover a smaller area.   

Tailings basin B 

The surface of the stockpiling area for high-sulphur tailings (pond B) is 
shaped towards the edges in a similar way to pond A. The dry tailings of 
pond A, waste rock or other surplus materials can be used for the final filling 
and shaping of the pond, such as any possible contaminated soils in the 
mining area (e.g. sewage slurry).  

The tailings deposited submerged in water remains very loose following 
deposition and it is unlikely for it to become a bearing surface for travel even 
if the water were to be pumped off the surface. This is due to the fact that 
the pond and its slopes are sealed using geomembrane, which means it will 
naturally never dry.  

With the tailings level being at approximately 3–4 metres lower than the 
ultimate stockpiling level, horizontal drainage pipes will be installed in the 
pond at intervals of 30–50 metres. The drains will be installed from a platform 
lifted into the pond. Flexible plastic piping is used for the drains, around 
which is a fibre material sock that prevents fines from accessing the pipes. 
The ends of the pipes are lifted along the slope at the edge of the pond to 
the crest of the dam. Once the pond has been pumped full of tailings the 
drains are at a depth of approximately 3–4 metres from the tailings surface. 
Once the pumping of tailings has been completed the excess water is 
pumped away using the return pump facility. Following this, submersible 
pumps (bore well pumps) are pushed into the drainpipes and used to 
commence the drainage of the surface section of the tailings. Drainage can 
alternatively be realised using a siphon drain. In theory the water level of the 
tailings can be reduced to the level of the pump or end of the siphon drain. 
In practice the water level will remain at an approximate height of one metre 
higher than this. In this case, however, the top section of the tailings dries 
and compresses in such a way that it is able to bear work machinery. As the 
water pressure falls, the tailings remaining under the water will also 
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compress as the pore water is reduced and as the effective strain is 
increase. Following the dewatering of the tailings, the basin will be filled with 
the aforementioned filling materials to slant outwards. Within the pond area 
a saddle-like surface will be shaped between pond A and the Kevitsanvaara 
hill, from which the surface water travels northwards and southwards.  

In order to prevent the formation of seepage water, an artificial seal layer will 
be constructed on top of the waste fill that corresponds to the base structure 
of the pond (bentonite lining and bitumen geomembrane). A layer of till 
approximately 0.5 metres in thickness is spread on top of the sealing 
structure. The cover structure is mixed with peat or humus to promote the 
growing of vegetation.  

The compact surface layer reduces the absorption of precipitation and thaw 
water in tailings filling. The surface structure that has a permeability of 10-8 
m/s lets through approximately 20% of precipitation (in the tailings area 
approximately 350,000 m3/a). In order to conduct the water away from the 
area in a controlled manner, waterproof and erosion-protected ditch 
depressions will be shaped in the surface layer that will collect runoff and 
direct the runoff in a controlled manner in the lower section of the slope.  

The water accumulating on top of the closed tailings area is clean water that 
does not require treatment. The water is recovered in an insulated drain 
running along the bottom section of the slope and conducted further into the 
terrain or pit. In the southern section of the stockpiling area the water will 
have to be conducted into the terrain in the direction of Lake Saiveljärvi.  

The seepage that is possibly weakened in quality is recovered in the 
seepage drain surrounding the stockpiling area and conducted on to the pit 
(northern section of the stockpiling area) or for wetland treatment (southern 
section of the stockpiling area).  

Overburden stockpiling areas 

During the operational stage, topsoil mineral soils and peat will be stored 
primarily on the western side of the waste rock area and the southeastern 
side of the pit. All stored topsoil, mineral soils and peat is utilised during the 
operational stage and in the rehabilitation tasks. No specific rehabilitation 
measures have been planned for the project area. 

Concentration plant area and other structures 

Following the planned operational period of the mine, the remaining service 
life of concentration plant devices and buildings facilitates the continuation 
of concentration or other industrial activities in the area. Primarily efforts are 
made to find suitable industrial or other use for the area. 

If no replacement operations are obtained for the industrial area, the 
buildings and structures will be demolished. Attempts will be made to utilise 
the removed devices by first selling such for similar use, or recycling the 
materials.  

The contaminated degree and cleansing requirement of the soil in the 
concentration plant area shall be investigated when necessary no later than 
during the decommissioning stage. If necessary the cleansing of 
contaminated soil will be conducted in the area. 
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Some of the road network of the mining area and the mine access road is 
left to serve the possible new operations introduced to the area and the post-
monitoring of the area, as well as reindeer husbandry, forestry and 
recreational use. The internal roads of the area are dismantled as far as they 
are not required in post usage of the area or for environmental monitoring 
occurring during rehabilitation. Uncontaminated and utilisable masses 
formed during the dismantling are used in the rehabilitation of other regions.  

The mine power line will remain if there is use for such in place. The raw 
water pipe/transfer drain between Vajukoski and the mine will be dismantled 
if necessary, and the same goes for the raw water intake facility at Vajukoski.  

Water treatment 

In the rehabilitation stage, the water of the mining area comprises 
precipitation and thawed water, drainage water from constructed areas, as 
well as filtrated water from the stockpiling areas. The clean surface water is 
recovered in drains and directed into the environment without treatment. The 
water formed that requires treatment is recovered in drains and conducted 
gravitationally wherever possible into the open pit.  

The water treatment of the rehabilitation stage is implemented using wetland 
treatment or overland runoff area, if the water of the area cannot be 
conducted into the open pit. Treated water is conducted from the overland 
runoff area on the northern side of the tailings area via the Mataraoja Stream 
and into the Kitinen River. Preparations are made to expand the overland 
runoff area, if the quality and quantity of water to be treated require such. 
The operational method for the overland runoff area is altered if the quality 
of discharged water so requires (e.g. aerobic/anaerobic wetland). 

Water is conducted from the wetland south of the tailings area and directed 
towards Lake Saiveljärvi. The environmental loading (solids, metals) caused 
by wetland treatment of runoff can be reduced. Wetland treatment 
represents the best available technique for the treatment of mining area 
waste water.  

The filling of the pit with water takes a long time, estimated at over 100 years. 
During the time when the open pit fills with water, no runoff for conducting 
into the environment is produced from the pit. When filling, the pit lake will 
become stratified with regards to concentrations and temperature. The solid 
matter of water conducted to the pit sediments to the bottom of the basin, 
and similarly for leached substances the strongest water component falls to 
the bottom of the basin. As the pit fills over time, water can at least 
occasionally discharge from the pit, which means that the overflow water is 
conducted into the water storage basin and via the overland runoff area into 
the Mataraoja Stream and further into the Kitinen River.  

As the pit fills, the groundwater level of the mining area gradually returns to 
its natural levels. The waste rock stockpiling area is mainly located in the 
groundwater drawdown area caused by the pit. The groundwater from this 
area that has possibly weakened quality flows during the operational stage 
and following closure towards the open pit until it is full. The majority of the 
groundwater of the tailings stockpiling area travels into the open pit. 

The water storage basin dam is partially dismantled during the rehabilitation 
stage. The slurry that has possibly settled on the bottom of the basin is 
transferred to the final filling of the tailings area. Over time, vegetation will 
spread to the basin and the area will become waterlogged again. If 
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necessary, the water of the mining area, such as the surplus water of the 
open pit, can be conducted to the waterlogged area. 

During the operational stage, the mine uses a waste water treatment system 
to which the water requiring treatment is conducted from the water storage 
basin prior to conducting to the overland runoff area and ultimately to the 
Kitinen River. The treatment system in question is left in place following the 
closure of the mine and kept ready for operation in respect to possible water 
fractions that require treatment. The facility is demolished with a separate 
decision on the basis of monitoring findings. 

Environmental impacts 

The waterway impacts of the rehabilitation stage are estimated to be 
minimal. The water accumulating on top of the closed stockpiling area is 
clean water that can be conducted direct into the environment or conducted 
into the open pit. The runoff produced at the mining area with possibly 
weakened quality (mainly seepage from stockpiling areas) is directed for 
filling the open pit. Water that cannot be gravitationally directed into the pit 
is conducted via water treatment into the environment. Treated water is 
conducted via the Mataraoja Stream into the Kitinen River and from the 
southern side of the tailings area into the Saiveljärvi Lake. 
 

No runoff will access the environment from the pit until it has filled. As the 
pit fills in time, the water balance of the pit will balance out and at least 
occasionally the surplus water will discharge from the pit. This overflow will 
be conducted to the existing water storage basin and via the overland runoff 
area into the Mataraoja Stream and further into the Kitinen River. At most 
the quantity of surplus water can correspond to the annual net precipitation 
and the quantity of surface water to be conducted into the pit. 

The treated water to be discharged out of the mining area is not estimated 
to cause significant waterway impacts on the Mataraoja Stream and its 
downstream waterway or the Saiveljärvi Lake. The treated water contains 
slight concentrations of metals, electrolytes, nutrients, loading that 
consumes oxygen and become diluted in the receiving waterway. In 
addition, the flow rates are relatively small. 

As a result of the covering of the waste rock and tailings areas and spread 
of vegetation, the formation of dust emissions from the stockpiling areas 
(primarily the tailings stockpiling area) is prevented upon decommissioning 
of operations.  

Post-monitoring 

The objective of post-monitoring is to ensure that the measures conducted 
and structures made operate in the planned manner, and that the area is 
safe and does not cause harm or risk to health or the environment. Included 
in the monitoring is the monitoring of the geotechnical stability of the waste 
areas, condition of surface structures (erosion, integrity) and success of 
vegetation growth, and monitoring of water collection, conducting and 
treatment facilities, and the monitoring of environmental loading and 
impacts. If necessary, rectifying measures can be planned and implement 
on the basis of the monitoring findings. 

Potential structural weaknesses and erosion is initially monitored in the 
waste rock and tailings areas on an annual basis. The monitoring is 
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performed using visual inspection by travelling around the stockpiling areas 
in the spring following snow thaw and in the autumn prior to freezing. 
Observations of erosion are recorded and the sites are photographed. 
Coordinate data is attached to the observation data.  

The changes in the vegetation of the stockpiling areas are monitored e.g. 
every three years, starting from the implementation of landscaping at the 
end of the next growing season. As vegetation develops the monitoring will 
be less frequent e.g. conducted every five years. Vegetation is monitored in 
different parts of the stockpiling areas and at different height levels. 
Monitoring examines the species of plants and trees growing in the areas as 
well as the coverage of such.  

Waterway loading, groundwater and waterway impacts are monitored. 
Included in monitoring is the quality of water conducted from the mining area 
into the environment and the quality of groundwater and surface water in the 
surroundings.  

Prior to the decommissioning of operations the monitoring programme 
concerning the post-monitoring of the area is made, which is subsequently 
submitted to the supervisory authority for approval.  

PROPOSAL FOR PERMIT REGULATIONS 

The applicant has issued a proposal for the permit regulations associated 
with operations. 

In the impact region of the waste water of the Kevitsa Mine, the overall nickel 
concentrations in the waterway mainly remain below the environmental 
quality standard. Nevertheless, the limit may temporarily be exceeded when 
releasing large quantities of waste water in the immediate vicinity of the 
discharge point. The applicant has proposed the mixing zone in the southern 
section of the Vajukoski basin, in an area that extends out to the northern 
side of the Silmäjängänmaa area reaching the Vajukoski dam.  

In accordance with the current permit regulation no. 52, the largest quantity 
of raw water intake is proposed for raising to 236 l/s (850 m3/h). The raising 
of the intake quantity is justified by the fact that in certain circumstances it 
may be necessary to intake a larger quantity of raw water, for instance in the 
winter in a low discharge situation when the water storage basin freezes to 
a lower level than normal. The need for the utilisation of raw water was 
further specified during the initial stage of operations once experiences had 
been obtained from the concentration plant. Efforts are made to use as little 
raw water as possible in order to keep the process cycle water as high as 
possible and keep the water balance of the mine in control.  

Overburden and till is removed from the open pit area in stages, which are 
then stockpiled in the mining area (concession). The stockpiling areas for till 
and utilisable rock have been temporarily approved by the Lapland ELY 
Centre through to the end of 2015.  

The till is intended for stockpiling close to the utilisation sites in an area with 
a capacity of 2–3 Mm3. The till holding a high nickel content will be stockpiled 
close to the southern edge of the open pit. From this area the water of the 
stockpiling area can be conducted for treatment at the sedimentation basin 
and further to the water storage basin. The soil in the area beneath the till is 
partly fragmented rock, which means that in any case the water will travel 



  115 

 

towards the open pit and from there via the water storage basin for 
treatment. 

The till with high nickel concentrations can be utilised in the raising of the 
tailings ponds. Nickel concentrated till can also be used in the covering 
structures for the ponds during the closure stage, but the current permit does 
not permit such. If the till in question is not stockpiled in the area proposed, 
in accordance with permit regulation no. 19 it shall be taken to the waste 
rock area. In this case the material compatible for the raising of the tailings 
dams is removed from use. There will be a lack of till during the final stage 
of the operations of the mine when the staged closure commences.  

The quantity of till required for the dam raising is 1.0–3.7 Mm3 depending on 
the raising method. In the closure stage, the pre-covering and shaping for 
pond B can utilise high nickel concentrated till 0.5 Mm3 and clean till required 
for pond B is 0.1 Mm3 and for pond A, 1.0 Mm3. 

Till with a low nickel content will be stockpiled to the western side of the 
waste rock area, from which the till can be used in the possible temporary 
sealing layers of the water storage basins and in the final landscaping of the 
waste rock area.  

The stockpiling area for utilisable rock will be placed close to the open pit. 
Utilisable rock is used in different sites in the mining area. The water of the 
utilisable rock area is recovered and treated if necessary, and the same 
applies to the water of the till area with high nickel content. 

The applicant proposed for the permit regulations to be as follows: 

Permit conditions for the prevention of contamination 

1. The permit recipient shall inform the Lapland ELY Centre, the 
Environmental Authority of the Municipality of Sodankylä and the Northern 
Finland Regional State Administrative Agency of the initiation of mining 
project related construction at least one month in advance. 

2. The permit recipient shall appoint a person responsible for matters related 
to environmental protection issues and the management of waste areas and 
inform the contact details of this individual to the Lapland ELY Centre and 
the Environment Authority of the Municipality of Sodankylä when the 
appointed persons change from the current persons.  

3. The permit recipient shall deliver construction and quality control plans for 
new environmental protection structures (e.g. compacting of waste areas 
and other structures, dams) to the Lapland ELY Centre for approval no later 
than one month prior to the initiation of the construction of such. The plans 
shall also include details on the clarification of matters in accordance with 
permit regulations 24 and 30. During the construction stage, quality 
assurance shall be given to an independent supervisor.  

Environmental protection structures may be taken into use once the ELY 
Centre has, on the basis of the summary of the independent supervisor and 
findings of the quality control tests, verified that the constructions made 
comply with the requirements set for such in this permit decision. 
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Emissions to bodies of water 

4. The possible trenches of the surface runoff wetlands and other wetlands 
in the expansion areas should be blocked before taking them into use in the 
ways agreed in cooperation with the Lapland ELY Centre. Any possible 
bypass flows observed in the use inspection should be prevented using 
dams or other measures, and the leaks of the embankments need to be 
blocked. 

5. The seepage water with concentrations of solid matter formed in the 
construction areas and peat extraction areas shall be conducted via the 
treatment system into the Kitinen River. From construction areas where it is 
not possible to conduct the water into the actual treatment facility without 
incurring unreasonable expenses, and local treatment may be effectively 
implemented, the water shall be conducted according to the size of the 
catchment area to the appropriately sized surface runoff wetland, or when 
handling mineral soils only, via the sedimentation basin into the terrain or 
trenches in the Mataraoja Brook or Lake Saiveljärvi catchment area. The 
construction plans for these local water conducting arrangements shall be 
submitted to the Lapland ELY Centre no later than a month prior to the 
implementation of such.  

6. All rainwater, runoff, process water, drainage water and other 
contaminated water that has come into contact with the ore and the 
extraction waste located in the mining area shall be recovered and recycled 
into the water cycle of the mine and concentration plant, or conducted for 
treatment. 

The nickel content of water conducted into the water storage basin must be 
less than 5 mg/l. 

Clean runoff water may be conducted straight into the terrain 
(concentrations less than the limits presented in permit regulation no. 7). 

7. Contaminated water as intended by permit regulation no. 6 shall be 
treated and conducted into the Kitinen River. Prior to releasing directly into 
the Kitinen River or the overland runoff area, the nickel content of the waste 
water must be less than 0.5 mg/l and the copper content less than 0.3 mg/l 
calculated as a flow rate weighted monthly average and with the sulphate 
content being less than 2000 mg/l. The pH of treated waste water 
discharged into the Kitinen River or the overland runoff area should always 
be between 6–9.5, and the quarterly average for fixed solids by flow rate for 
conducting during a twenty-four hour period shall be less than 10 mg/l. The 
nickel content of an individual samples may not exceed 1.5 mg/l, and the 
copper content may not exceed 0.6 mg/l.  

In the construction areas associated with the expansion of the mine, the 
solid content of the water can, prior to releasing into the terrain, be 30 mg/l 
in areas where water cannot be sensibly conducted for water treatment. 

The metal precipitation of waste water should be performed in such a way 
that the metal concentrated sediment is deposed in a separate 
sedimentation basin or similar, the bottom structure of which has been made 
watertight using 1.5 mm HDPE plastic insulation or other materials with 
corresponding properties. The installation of an artificial insulation shall be 
in compliance with the regulations concerning the insulation of tailings pond 
B. The sediment formed from the precipitation of metals should be placed in 
the waste rock stockpiling area or tailings pond A. 
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The excess water to be removed from the water storage basin shall, 
following the precipitation of the necessary metals, be conducted directly to 
the excess water pumping station or to the overland runoff area as a 
secondary treatment area.  The treated excess water shall be pumped into 
the upper basin of the Vajukoski Power Plant to the site according to plans. 
The quantity of water to be pumped must not exceed 275 l/s (996 m3/h) 
regardless of the discharges of the Vajukoski Power Plant.  

If according to repeated and regular individual sampling, the concentrations 
of seepage water of mining waste utilisation sites do not exceed the 
threshold values specified in this regulation, the water may be conducted 
into the terrain or trenches in accordance with the arrangements specified 
in permit regulation no.5. 

8. The total loading caused by treated water conducted into the Kitinen River 
may not exceed 1,800 kg of nickel and 1,050 kg of copper each year. 

9. Excavations shall use blasting agents where the nitrogen is in a low-
soluble form. Blast hole charging and field blasting should be performed in 
such a way that the amount of unexploded blasting agent remaining mixed 
with the waste rock or ore is as small as possible.  

10. The domestic sewage formed shall be treated at the sewage treatment 
plant in such a way that the removal reduction achieved from the intake 
loading is at an annual average of 90% for BHK7 and 85% for total phosphor.  

The treated water shall be discharged into the tailings basin, water storage 
basin or to the overland runoff area below the basin. 

Airborne emissions 

11. The dust emitting sites of the crushing plant and concentration plant 
should be equipped with local extraction facilities, and the extracted air 
should be released into the air via the dust removal equipment. The outdoor 
conveyors for crushed ore should be contained and fitted with dust removal 
equipment. Apart from during the winter months, the ore should be 
dampened if necessary. The particle content of extracted air released after 
the dust removal equipment may not exceed 10 mg/m3(n).  

The drilling rigs employed should also be fitted with dust removal equipment.  

12. The solid fuel boiler of the heating plant may use wood-based fuels and 
peat as its principle fuel. Waste intended for incineration as stipulated by 
associated decree 362/2003 shall not be used as fuel.  

The flow rate of the flue gas of the boilers under every situation should be 
at least 5 m/s in each smoke flue of the chimney. 

The particle content of the flue gases of the solid fuel boiler may not exceed 
50 mg/m3(n), sulphur dioxide content no more than 260 mg SO2/m3(n) and 
nitrogen oxide content calculated as nitrogen dioxide is a maximum of 400 
mg NO2/m3(n) converted to dry flue gas 6% oxygen content when using 
biofuels and peat.  

The emissions threshold values shall be adhered to under normal utilisation 
circumstances for regular energy production units, which does not include 
the start-up or shutdown situations. The discharge pumped water and 
reactivation rinsing water shall be treated by conducting to the surface runoff 
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wetland in such a way that the pH of the water is 6 – 9.5. The one-time 
forming covering and chimney sweeping water shall be recovered and 
delivered for treatment to a facility holding the appropriate treatment permit.  

The clarification slurry from scrubber neutralisation water and filtered rinse 
water may be mixed with the airborne ash. Fuel oil shall be stored in a sealed 
protected container that is fitted with a protection basin approved for the fuel 
in question. The containers shall be fitted with overflow limiters. In order to 
prevent the possible dispersion of leaks, sufficient absorption substances 
and prevention equipment need to be reserved for recovery of liquid fuels.   

The particle content of the combustion gas of the heavy oil boiler may not 
exceed 100 mg/m3(n) and the concentration of nitrogen oxides 850 mg 
NO2/m3(n), content of nitrogen oxides mg NO2/m3(n) calculated from dry gas 
with 3% oxygen content.  

Heavy fuel oil shall be used in energy production, the sulphur concentration 
of which may not exceed one (1) percentage by weight. The heavy oil boilers 
can operate only as auxiliary and peak load facilities. 

In the individual measurements of the measurement series for emissions 
released into the air as intended by permit regulations 11 and 12, no single 
threshold value comparable content may exceed the threshold value. The 
measurement series shall have at least three measurements.  

13. The fugitive emissions formed by the activities, such as dust formed from 
roads, loading, storage facilities and waste stockpiling areas shall be 
restricted to plan, and using preventative measures such as dust collectors 
and by developing ways of working. The plan shall be submitted for the 
information of the Lapland ELY Centre.  

The surface of tailings pond B should be kept damp throughout and the 
dusting of tailings pond A shall be otherwise prevented, by using for instance 
lime wash treatment. The detailed fugitive emissions restriction plan for the 
waste regions along with operating instructions should be appended to the 
waste management plan of the mining waste areas. 

Noise and vibration 

14. Construction related to the implementation of the expansion project and 
the actual mining activities should be planned and implemented in such a 
way that the impact region of environmental noise is either at the same level 
or lower than the levels presented in the noise report of the application. 
Noise control shall be taken into consideration in the planning, selection, use 
and maintenance of machinery and devices.  

15. The dispersion of noise into the Koitelainen Natura area, and especially 
in the direction of Lake Satojärvi shall be restricted using noise barriers. The 
height and location of these barriers should be defined on the basis of noise 
dispersion calculations, in such a way that the barriers will restrict the 
dispersion of noise as effectively as possible with consideration for technical 
economic factors and landscape issues.  

16. The vibration caused by blasting should be restricted using blasting 
techniques, such as by using time delay detonators and by restricting the 
size of the blasting fields, and by developing and commissioning into use 
other work practices and methods. 
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17. Blasting should mainly be performed at pre-announced times, and the 
local inhabitants of the impact region must be informed of these times. Under 
normal circumstances, blasting may not take place between 10 p.m. and 7 
a.m. 

Waste, waste treatment and utilisation 

18. The names used for the mining waste formed in the operations are 
specified according to the decree (179/2012) issued by the Ministry of the 
Environment: 

Waste rock     01 01 01 
Tailings with low sulphur content (A)  01 03 06 
Tailings with high sulphur content (B)  01 03 04* 
Overburden    01 01 01 
Slurry from metal precipitation    19 08 14 
 (*hazardous waste)  

 

Waste rock that is either used immediately or following a brief storage period 
for construction or other applications, is not regarded as being waste, 
providing that the sulphide sulphur content of the rock material remains 
below 0.3%, with an average of less than 230 mg/kg of the sulphide nickel 
of the rock material and overall nickel concentration less than 500 mg/kg, 
and otherwise has suitable characteristics for being utilised. 

19. For construction occurring within the mining lease, waste rock technically 
suitable for construction may be used if the total concentration of sulphide 
sulphur is less than 0.3%. In filling work related to mine construction where 
the rock material is permanently located below the land water and/or 
groundwater level, waste rock with sulphur content no more than 0.8% may 
be used. 

Structures may not utilise surface ore or soft rock located on top of ore. 

Mineral soil removed from on top of the rock surface can be utilised in the 
necessary structures of the mine and waste areas. Mineral soils with a nickel 
concentration in excess of 150 mg/kg may, however, be utilised in the 
sealing structures of the upstream side of the water storage basin dams, and 
in respect to rehabilitation in surface structures where runoff is directed for 
treatment, or in mine structures where the material will permanently remain 
below the land water or groundwater level. Otherwise, such material shall 
be placed in the waste rock stockpiling area.  

20. All mining waste heavy ends formed should have their characteristics 
specified in accordance with the mining waste statute (379/2008) and other 
classified waste in accordance with the landfill site decision (861/1997) of 
the Council of State. Upon completion, the findings of the specification of 
characteristics shall be submitted to the Lapland ELY Centre. 

21. The permit recipient shall compile a detailed management plan for 
mining waste and mineral material. This plan shall present the measures to 
be employed for identifying the characteristics of mineral material and waste 
placement or utilisation in the ways intended by this decision. The plan 
should cover all mineral material and mining waste formed in the area. The 
information should be saved in such a way that they facilitate identification 
of excavated mineral material quality even at a later date, as well as the 
locating of mining waste or utilisation sites.  
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The management plan should be appended to the waste management plan 
for mining waste.  

22. The waste management of mining waste formed from operations shall 
be handled in accordance with the waste management plan formulated for 
the operations and as specified in this decision. The waste management 
plan should be assessed and checked if necessary within five years of this 
decision entering into force, or before the decision enters into force if it 
becomes necessary to submit an application for the revision of permit 
regulations or altering the nature of activities. Information of the assessment 
and its findings should be forwarded to the Lapland ELY Centre. 

If the quantity, quality, waste handling or utilising of mining waste 
arrangements change significantly, the waste management plan for mining 
waste should be changed. In this case, the permit shall be revised in 
accordance with section 103a, subsection 4 of the Environmental Protection 
Act. 

23. The waste formed in the operations that have not been separately 
specified should be stockpiled and stored separate from one another in such 
a way that the possibilities for utilising the waste is not compromised by 
combining the waste. Waste should be stored and handled in such a way 
that no littering, is caused, unpleasant odours formed or any other risk of 
environmental contamination posed. Utilisable waste should be delivered for 
utilisation and other waste taken for final placement at a plant, site of 
utilisation or landfill that has been approved by the environmental permit or 
similar decision for the utilisation or handling of the type of waste in question. 

Hazardous waste produced by the operations may only be delivered to 
operators holding the relevant licences for receiving the waste in question. 
When delivering any hazardous waste, the waste should be packed in well 
sealed packaging marked with signs illustrating the hazardous 
characteristics of the waste in question, and a delivery document should be 
made.  

The handling of waste that contains the residues of blasting agents shall 
otherwise comply with the statutes related to blasting agents. 

The slurries formed at the domestic sewage treatment plant shall be 
delivered for treatment at operators holding an environmental permit for 
such. 

General regulations relating to waste areas designated for mining waste 

24. The bearing capacity of the ground base of the waste regions shall be 
either naturally reinforced or reinforced using construction techniques to 
ensure the area has sufficient strength against the ground collapsing under 
the maximum load.  

All waste areas shall be realised in such a way that also the waste located 
at these sites and related structures provide sufficient assurances that no 
interior collapse of the waste areas can occur under any circumstances. 

All trees must be removed from the waste areas and from beneath related 
structures. 

25. The dams in connection with the waste areas shall be realised in such a 
way that any water seepage through or under these dams is effectively 
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recovered on the downstream side of the dam or recycled back into the 
process. The dam structures shall be made to extend down to the compact 
base till. 

26. The necessary perimeter and bordering ditches should be excavated 
around all waste areas, which are used to recover all contaminated water 
and external clean seepage water is conducted past the waste areas.  

27. The structures in accordance with the regulations may be replaced with 
other structural solutions that provide a similar level of environmental 
protection. A detailed plan for the alternative structure and its characteristics 
shall be submitted to the Environmental Permit Authority for approval no 
later than one month before initiating the construction of protective 
structures. 

28. The permit recipient is responsible for the rehabilitation and inspection 
waste areas for mining waste, and the management of seepage water for as 
long as is necessary to ensure the waste areas do not cause the 
contamination of the environment or the risk of such, and the emissions and 
the impacts of these do not need to be inspected. The cessation of these 
responsibilities will be decided by the Environmental Permit Authority. 

Tailings pond A and waste rock area 

29. Tailings pond A is classed as a mining waste area with the risk of 
disaster, and the waste rock area as other mining waste areas. The 
uppermost filling levels are as follows: waste rock stockpiling area 
N60 + 295 m, tailings pond A N60 + 270 m and marginal ore area N60 + 270 
m. The bordering dams and slopes of the stockpiling areas should be 
shaped to an average gradient of 1:3 or more gently sloping.  

Tailings pond A can be used to store low-sulphur tailings and neutralising 
waste produced by water treatment. The waste rock area can be used for 
the placement of waste rock, soft rock, metal concentrated overburden and 
neutralising waste.  

30. The water in the waste areas is well conducted outside the waste area 
by mineral soil layers covered by a peat layer less than 0.5 metres thick, 
which needs to be surveyed and either removed or replaced during the 
construction process with a finely grained till layer at least one metre thick, 
and with poor water permeability (1*10-9 m/s) characteristics. In a similar 
way, the trenches in the area should be covered. 

31. The base structure of the waste areas should be formed with a 
constructed or natural peat layer, the thickness of which after being 
compacted with the maximum load is at least 0.3 metres, and the calculated 
water permeability for the peat does not exceed 10-10 m/s.  

When making the base structure either fully or partly from peat brought in 
from elsewhere, a plan should be made for the quality, extraction, handling 
of the peat and the making of a compacted peat layer, which should include 
work instructions as intended by permit regulation no. 3 for quality control. 
The plan should present the quality criteria for the peat, technical measures 
and quality control methods employed to ensure the compacted layer attains 
the environmental protection requirements aforementioned in this 
regulation.  
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The waste filling activity performed on top of the constructed and natural 
peat layer shall be planned and implemented in such a way that no essential 
displacement or moving of the peat layers occurs.  

In mineral soil areas and areas with a peat thickness less than 0.5 metres, 
the compactness of the base can be further improved from the 
aforementioned solution by using bentonite lining, which has a maximum 
water permeability of k< 5x10-11 m/s and the hydrated lining thickness is at 
least 10 mm. The topsoil layers shall be removed from the mineral soil areas. 
The bentonite lining structure shall be implemented in stages. 

The quality requirements provided by the manufacturer of the bentonite 
lining must be taken into account for the evening out of the installation base, 
installation and weighting of the lining. 

A separate plan shall be made for the implementation of the bentonite lining 
structure that includes work instructions as part of the quality control 
intended by permit regulation no. 3. The plan should present the base 
structure quality criteria, technical measures and quality control methods 
employed to ensure the sealing layer attains the environmental protection 
requirements aforementioned in this regulation. 

32. Tailings shall be conducted into the ponds in such a way that the 
discharge of tailings will not damage the dam structure or base sealing 
structures. The required protective structures and the realisation of such 
shall be presented as part of the quality control plan.  

Tailings shall be conducted and initial filling of basin A implemented in 
adherence with the stockpiling principles, in such a way, that a tailings layer 
is formed in the peat areas as quickly as possible in order to prevent the 
peat from rising. 

The operation of the footing drains of tailings pond A, the quantity of water 
to be pumped from the footing drains and the piezometric level of the tailings 
need to be monitored as part of the operational inspection of the mine. 

33. Waste rock, surface ore and soft rock with sulphur content in excess of 
0.8% shall be placed in the internal parts of the waste rock stockpiling areas 
as a single or several stockpiling areas. These stockpiling areas should be 
constructed to use as little area as possible and formed with the top section 
sloping towards the edges in such a way that the small amount of runoff 
passing through the stockpile is kept as small as possible. A surface 
structure restricting the travel of seepage water from the area should be 
made from the till removed from the area. Stockpiling should be performed 
in an area that, following the decommissioning of activities, enables the 
natural course of seepage water into the Mataraoja Brook catchment area 
and/or open pit despite any possible changes occurring in the flow direction 
of groundwater. Furthermore, as much of the rock as possible should be 
placed in areas estimated to remain in a permanently water saturated state. 

The waste rock stockpiling area shall be commissioned into use in stages. 
The waste rock area shall be demarcated in such a way that no impact is 
caused by stockpiling operations on the quantity or quality of water seepage 
in the Natura area. Stockpiling should be realised in such a way, that the 
surface and boundary areas are formed by 10-metre thick calculated non-
acid forming waste rock with sulphur content less than 0.3%.  
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The stockpiling areas shall be constructed as stipulated in permit regulations 
24, 30 and 31 and the seepage and runoff forming in the area shall be 
recovered and conducted in accordance with permit regulation no. 6.  

Tailings pond B and the expansion reservation 

34. Tailings pond B is classed as a mining waste area holding the risk of 
disaster. The edge embankments and slopes of the waste area shall be 
made with a gradient of 1:3 or less.  

35. The overburden layers should be removed from the waste area to extend 
down to the load bearing base till. Double insulation shall be installed on top 
of the levelled, compacted and shaped base of the waste area, that is formed 
from the bottom having a bentonite liner with water permeability 
corresponding to a one-metre thick layer of mineral soil with water 
permeability of 10-9 m/s and a uniform artificial lining made from 3.6 mm 
rubber bitumen geomembrane or other uniform artificial seal made from 
similar material.  

36. In situations where buoyancy may occur beneath the insulating structure 
of the base of the waste area, thereby compromising functioning, 
precautions shall be taken by lowing the groundwater level, drainage of the 
construction area, or by applying other forms of dewatering.  

37. If the artificial insulation is made from plastic, the insulation should be 
protected against point loading using a uniformly grained layer of protective 
sand or geotextiles. 

In the base structure, the thickness of the protective layer made from finely 
grained mineral material shall be at least 100 mm, or alternatively the 
protective geotextile weight shall be at least 1,200 g/m2. Machinery may only 
be used on top of the plastic lining once covered by at least a protective 
layer of 300 mm. 

38. The lead-in of pipes and similar through the compacted structure should 
be performed using structures intended for the structure in question, such 
as for instance, HDPE plastic with welded pipe lead-in with tightness 
corresponding to the artificial insulation. 

Storage 

39. The raw and production materials, chemicals and fuels used in 
operations, as well as the waste formed should be stored in such a way, that 
storage shall not cause harm or risk to health or the environment. 

Liquid chemicals shall be stored in appropriately marked containers in the 
ways intended for the chemicals in question. The containers containing 
liquid chemicals or fuels harmful to the environment shall be surrounded by 
a reserve basin corresponding to the size of the container in question. With 
groups of containers, the reserve basin volume shall be at least 120% of the 
volume of the largest container within the basin. Chemicals that may react 
together in a hazardous way may not be stored in the same group of 
containers, or chemicals that may erode the structural material of containers, 
foundations, protective lining of walls or other structures in the storage 
facility. 
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Precautionary and protective basins shall be fitted with emptying valves, 
through which the uncontaminated water may be conducted for use in the 
mine or into the terrain. These valves should be kept shut under normal 
circumstances and opened, for instance to remove rainwater from the basin. 

40. The loading and unloading sites for fuels and chemicals shall be 
constructed with an impermeable surface or drainage in such a way, that 
possible leaks will not access the soil.   

41. All solid raw materials and concentrates to be stored in the plant area 
shall be placed in storage halls or other sheltered storage facilities. The 
bases of the concentrate halls shall be made to be watertight in such a way, 
that the use of machinery in the hall does not damage the impermeability. 
The surroundings of the storage facilities shall be shaped in such a way, that 
runoff and precipitation will not access the storage facility. The floor water of 
the storage halls shall be recovered using sloping flooring and drainage and 
conducted for use in the process. 

42. The concentration plant area shall hold no more than 1.0 Mt of ore at 
any one time. The base structure of the ore storage area shall be made with 
a sealing structure of at least 1.5 mm HDPE plastic or similar impermeable 
structure. The seepage water forming from above will be recovered and 
conducted for treatment or process water recycling. The making of an 
artificial insulation shall be in compliance with the same principles 
concerning the insulation of tailings pond B.  

43. The distribution of liquid fuel for machinery employed for the haulage of 
ore and waste rock and roadworthy vehicles shall be realised using 
distribution stations prescribed by legislation.  

For drilling rigs, diggers and other similar devices that are not easily moved 
to the distribution stations, the distribution of fuel may be realised using 
tankers or similar. In this case, fuelling shall be realised with facilities that 
prevent overflowing and hose detachment during the fuelling process. 
Absorbent peat or corresponding material for recovering fuel shall always 
be immediately available during the fuelling process. 

44. The uncontaminated overburden formed during the construction process 
shall be stored in the mining region in such a way, that the overburden is 
easily utilisable for the closure and landscaping of filled waste areas to the 
ultimate level. Till soils shall be stored separately from the peat and humus 
soils that are suitable for use as a growth layer. The stockpiles should be 
shaped to fit in with the surroundings as well as possible. In order to limit 
erosion, the slopes shall be made sufficiently gently sloping and vegetation 
added if necessary. 

Failures and other exceptional circumstances 

45. All failures causing exceptional emissions and other damages and 
accidents where harmful substances access the environment should be 
informed to the Lapland ELY Centre and the environmental protection 
authority of the Municipality of Sodankylä. Significant emissions should also 
be informed to the local rescue authorities if necessary. The operator shall 
immediately engage in the necessary measures for the prevention of 
damages, restoring the conditions back to normal, prevention of 
reoccurrence of the incident and the arrangement of necessary inspection. 
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46. In case of damage and accident, the plant area shall always have the 
sufficient amount of chemical absorbing material available. All chemicals, 
liquid fuels and other substances leaked into the environment, as well as 
any soil contaminated by which shall be immediately recovered and 
delivered for the appropriate processing. 

47. The condition of environmental protection structures of the mine, and 
other structures, that when damaged could cause the risk of environmental 
contamination (e.g. dams, stockpiling areas, basin lining structures, 
pipelines, water treatment systems, filling and emptying sites for chemicals 
and other products), shall be checked on the days used and any rectification 
of damages noticed shall be performed without delay. 

48. The runoff water for all grounds, storage and depot areas used for the 
handling, storage or moving of liquid fuels and chemicals that may be 
separated from water using specific gravity differences, shall be conducted 
via oil separation wells dimensioned according to the area coverage of the 
catchment area.  

The oil separation wells shall conform to requirements of standard EN 858 
Class I. The placement and dimension plan for the oil separation wells shall 
be submitted to the Lapland ELY Centre in good time prior to the initiation 
of the construction of these, and the structures in accordance with the plans 
shall be performed in the ways agreed with the environment centre.  

49. The most central processes related to the operations and the containers 
for liquid chemicals and liquid fuels shall be fitted with warning, alarm and 
measuring systems. Drainage systems shall be fitted with sufficient shut-off 
devices to ensure that not even during situations of failure are chemicals, 
waste or process and waste water allowed to access the environment. 
Production processes and related precautionary systems shall be kept up-
to-date and used only by persons who are sufficiently familiar with how to 
use such systems. Process warnings and other related alarms shall be 
directed to a place that provides round-the-clock supervision.  

50. The permit recipient shall revise the environmental risk assessment 
related to its operations after a year from the expanded concentration plant 
being commissioned. Risk assessment shall include operating procedures 
for minimising environmental damage and a schedule for realising mitigating 
measures for possible significant risks. Upon completion the updated risk 
assessment shall be submitted to the Lapland ELY Centre.  

Following this, the risk assessment shall be revised every four years. The 
risk assessment shall have operating procedures and preparedness for 
identified exceptional situations. 

Energy efficiency 

51. The planning of the operations and processes, the selection and 
implementation of related control systems, maintenance, supervision and 
the selection of machinery and devices shall be realised in such a way, that 
when regarded as an entirety, the best energy efficiency is achieved.  

Permit regulations for the water management permit 

52. The permit recipient can extract process water from the Kitinen River to 
a maximum of 850 m3 an hour (approximately 236 l/s). The amount of 
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extracted water shall be kept as minimal as possible using effective process 
water recycling.  

The water intake and waste water pipe location shall be marked on the shore 
using a clearly visible sign that indicates the direction of the pipes, the 
distance of the pipe ends from the sign and information about the owner of 
the pipes. In the winter, the end of the pipe may need to be marked to avoid 
any risk caused by thin ice.  

53. The permit recipient may pump the amount of groundwater and surface 
water accumulating in the pit as far as is necessary for keeping the pit dry.  

54. The lead line area required for the intake of raw water from the Kitinen 
River and conducting treated waste water shall be levelled and landscaped 
by planting the environment with vegetation suitable for the environment and 
shaped in such a way that it has no detrimental impacts on traversing the 
area or on the water travelling along the ditches.  

The diversion of the Mataraoja Stream within the mining area (concession) 
shall be performed in accordance with the supplement to the application 
dated 28 September 2012 and entitled “Diversion of the Mataraoja Stream 
Headwater” in the site designated in the drawings 16WWE1529/1 “General 
Arrangements Map”, scale 1:2500  and in the ways shown in this drawing 
and drawings 16WWE1529/2 “Longitudinal Section”, scale 1:1000/1:100 
and 16WWE1529/3 “Type Cross-Section and Longitudinal Section of the 
Head Fall, scale 1:100. 

55. Construction related to the waterways shall be performed in such a way, 
that no turbidity of the water is caused or other detrimental impact that could 
be prevented for a reasonable expense. The permit recipient shall make 
assurances that the use of the waterway or shore is not made more difficult 
than is necessary for achieving the desired results.  

The construction work on the waterways shall be performed during the 
period 15 August – 31 May. 

Upon completion of the tasks, the construction scaffolding and waste shall 
be removed from the waterway and construction sites. Construction areas 
shall be tidied and put in the appropriate landscaping condition.  

56. The permit recipient shall keep the structures and devices in order. 

57. Alterations or additions may be made to the water management 
structures which are approved by the Lapland ELY Centre, and which do not 
have detrimental impacts on the planned operation of the structures or 
detrimental impacts on private or public interests. 

58. The construction tasks as intended by the water management permit 
shall be initiated within four years and construction work shall be performed 
within a period of ten years from the coming into force of this decision, 
otherwise the permit will be regarded as being annulled. The permit recipient 
shall inform the commencement of work to the Lapland ELY Centre and the 
environmental protection authority of the Municipality of Sodankylä well in 
advance of the initiation of the work. The Regional State Administrative 
Agency and Lapland ELY Centre shall be informed of the completion of the 
work by site and in writing within 60 days of the date of completion of the 
work. 
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Closure of areas and decommissioning of operations 

59. The permit recipient shall compile a detailed plan for the 
decommissioning of activities related to this permit, the rehabilitation tasks 
to be performed, the environmental risks related to closure and the 
consideration of such, and submit the plan to the Environmental Permit 
Authority for approval within one year of the permit being granted. The 
closure plan shall cover the measures stipulated for implementation by the 
Environmental Protection Act and the Water Act. 

The plan shall incorporate all the closure measures from the date of 
compiling the plan for the following four years and it shall be revised every 
three years to correspond to e.g. operations, stockpile area conditions, and 
new research and material obtained from the closure solution.  

Closure measures and related filling of the open pit with water shall be 
planned in such a way, that the seepage and runoff water from the waste 
rock area shall be conducted from as large an area as possible, using gravity 
to fill the open pit, and the water shall not be allowed to discharge in the 
direction of the Satojärvi Lake. In areas where the gravitational conducting 
of water is not possible, the water shall be pumped into the open pit or 
otherwise treated. 

60. The permit recipient shall initiate the closure of the waste areas during 
the production period as the areas achieve their ultimate dimensions and 
shapes, and continue such annually as the filling process progresses. In 
connection with the closure tasks, a watertight surface structure shall be 
made for the waste rock stockpiling areas that will reduce the travel of 
precipitation and oxygen within the stockpiling areas.  

In order to avoid the formation of seepage, an aquiclude made from moraine 
of at least 0.5 metres in thickness shall be placed on top of the waste rock 
area, and a 0.3-metre thick layer on top of the tailings with low sulphur 
content, the upper section of which has qualities that allow the area to be 
vegetated. The water permeability of the till used shall not exceed a 
maximum of 10-8 m/s. High-nickel till can also be used for closure 
procedures.  

If tailings with high sulphur content will remain permanently in the mining 
area, an artificial uniform seal made from 1.5 mm HDPE plastic sealing or 
similar shall be installed on top of these waste areas. A protective and 
vegetation layer with a minimum thickness of 0.5 metres shall be placed on 
top of the artificial seal. The artificial insulation should be protected against 
point loading using a layer of protective sand or geotextiles.  

61. Upon completion of operations, all machinery and devices, chemicals, 
fuels and waste posing the risk of environmental pollution shall be removed 
from the area, with the exception of waste for ultimate placement in the area. 
Pits and waste stockpiling areas shall be put in a condition to satisfy 
requirements for public safety. 

The permit recipient shall ensure that even following the completion of 
mining activities, the necessary structures for the mining waste areas and 
structures for the restriction of emissions from other sites are in use and 
remain in working order until such time as the Environmental Permit 
Authority, on the basis of the data related to the emissions and impact 
inspection of the rehabilitation stage, regards the systems to be no longer 
necessary. 
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Monitoring and reporting regulations 

62. A detailed and comprehensive monitoring plan for the environment, 
along with a monitoring plan for fishing and fish populations, shall be made 
to correspond to the new permit regulations and submitted to the 
Environment and Natural Resources Unit of the Lapland ELY Centre for 
approval by the deadline issued by such. The ELY Centre may expand on 
the content of the monitoring plans.  

Fisheries fee and obligatory measures for preventing damage 

63. The permit recipient shall pay the annual fisheries fee to the sum of EUR 
3000 to the Lapland ELY Centre starting from the year the permit was 
granted. The fisheries fee is to be used for the prevention of damage focused 
on the fish stocks and fishing within the impact region of the project. The fee 
shall be paid by the end of January each year and the use of such shall be 
informed to the partners in company operating within the project impact area 
and Metsähallitus.  

64. The permit recipient shall monitor the water level of the Satojärvi Lake 
and if necessary construct a submerged dam to the outlet for the lake. In 
addition, bird nesting houses for smew and replacement golden eagle nest 
platforms shall be maintained and replaced for the Koitelainen area.  

The permit recipient shall compile a proposal of measures concerning the 
impacts of the placement of mining waste areas and the drainage of the 
open pit on the occurrence of the moor frog and shall implement the 
necessary measures. 

The implementation times and ways for compensatory measures shall be 
agreed with the Lapland ELY Centre and Metsähallitus. If these are not 
agreed, the permit recipient shall submit these to the Environmental Permit 
Authority for resolution.  

The permit necessary for the construction of the submerged dam of Lake 
Satojärvi shall be sought from the Regional State Administrative Agency. 

Damage subject to compensation, purchase compensation and compensation for rights of use 

65. Damage subject to compensation, purchase compensation and 
compensation for rights of use 

Security imposed for the waste area for mining waste and ensuring waste management 

66. The permit recipient shall maintain a security to the sum of EUR 
1,000,000 for ensuring the construction of the treatment system for seepage 
forming in the mining waste areas. The permit recipient shall maintain a 
security of EUR 1,000,000 for the arrangement and maintenance 
conducting, treatment and monitoring of water for the necessary period 
following the decommissioning of activities.  

In order to ensure the rehabilitation of the waste areas, the permit recipient 
shall issue a security for the placement of mining waste. In order to specify 
the sum of the security, the permit recipient shall submit an extraction and 
placement plan to the Lapland ELY Centre. In accordance with the plan, the 
security will be set to correspond to the area taken into use and the security 
required for the waste area (e.g. the commissioning of a 20-hectare waste 
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rock stockpiling area would have a security calculated as 200,000 m2 x EUR 
2/m2 = EUR 400,000). 

This security shall be reviewed on an annual basis in January in accordance 
with the following table, and in such a way that the security set corresponds 
to already performed but unclosed stockpiling areas, as well as the closure 
costs for stockpiling areas incurred according to the number of surface 
square metres used (shown in the table as “Required security”). In addition, 
after each operating year, the necessary additions shall be made to the 
collateral sum if the area coverage taken into use exceeds the planned area.  

 

Landfill area Required security EUR/m2 

Waste rock stockpiling area 2 
Tailings pond A 2 
Tailings pond B 11 

 

The specified securities shall be directed at the Lapland ELY Centre either 
as bank guarantee issued by a credit, insurance or financing institution 
located in the ETA area with the beneficiary being the Lapland ELY Centre 
or as a bank deposit or other approved manner. Security made as a bank 
deposit, for which a bank deposit warrant with a bond relinquishing the right 
of set-off, shall have the beneficiary as the Lapland ELY Centre. The security 
(collateral) can be either set for a temporary period or valid until further 
notice. A fixed term security must be kept valid throughout the operational 
stage by issuing if necessary a compensatory security no later than three 
(3) months prior to the cessation of the temporary security. The period of 
notice for temporary security must be set for at least three (3) months.  

The reimbursement of the security may be sought from the Lapland ELY 
Centre based on the closure and construction measures implemented or the 
seepage water treatment system realised. 

OTHER PROPOSED MEASURES AND COMPENSATION FOR WATERWAY CONTAMINATION 

Measures other than for the prevention of waterway damage 

In relation to permit regulation no. 66 of the current environmental permit, 
the applicant has formulated a plan concerning the bird nesting houses for 
smew and replacement golden eagle nest platforms mentioned in the permit 
regulations. The applicant has implemented the measures stipulated by the 
permit regulation. 

In addition, a noise barrier has been constructed in the area to prevent noise 
impacts in the direction of Lake Satojärvi. In the future, preparations are 
made to extend the noise barrier both north and south for minimising noise 
impacts. 

Estimate of the damage focused on the waterway and a comparison of interests 

Operations in line with the application will not entail new water construction, 
with the exception of the diversion of the headwater fork of the Mataraoja 
Stream in the northern section of the expanded waste rock stockpiling area. 
The arrangements for the intake of raw water and conducting of surplus 
water will remain in accordance with the current environmental permit. In 
regard to the waterway impacts, only the intake and surplus water 
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conducting quantities will increase compared to the operations of the 
existing permit. 
 
The expansion of operations improves the business feasibility and 
operational certainty of the applicant in the long term, also taking into 
account the commercially challenging periods (e.g. economic downturn as 
seen during 2008–2010). The increase in the conducting of raw water and 
the diversion of the Mataraoja Stream improve the productivity of the mining 
area and the diversion of the Mataraoja Stream improves the efficient 
utilisation of the mining area (concession) as the obstacle to exploitation is 
removed. 
 
The expansion of operations increases the number of employees by 
approximately 100 persons and extends the operating life of the mine. The 
impacts on the regional economy of the aforementioned matters are 
substantial for the Municipality of Sodankylä and further afield in the region. 
During the construction stage, the benefits are temporarily even greater. 
 
The waterway loading on the annual level increases compared to the 
operations in accordance with the existing permit, but due to the operational 
methods presented, the detectable detrimental impacts on the waterway 
(increase in concentrations of harmful substances) will not increase 
significantly.  
 
The detrimental impacts caused by the diversion of the Mataraoja Stream 
are temporary (mainly during the construction stage) and are not regarded 
as causing permanent damage subject to compensation. 
 
The overall benefits attained from the project distinctly outweigh the 
disadvantages. 
 

Measures for preventing damage focused on the waterway 

Operations in line with the application occur in areas fit for operations 
according to the existing environmental permit that lie within the current 
mining area (concession), and no new mining area (concession) expansions 
are required. The water quantity conducted into the waterway from the mine 
will increase. In respect to the water management of the mine, it is necessary 
to allow the conducting of water even when the Vajukoski Power Plant is not 
in operation. According to the water quality modelling conducted, this will not 
cause impacts on the waterway that would harm water quality.  The water 
level will not rise due to discharge in such a way that would cause the 
waterlogging of shores, etc. 
 
Efforts are made to mitigate the temporary waterway harm caused by the 
diversion of the headwater of the Mataraoja Stream using careful planning 
and construction period measures (e.g. sedimentation basins if necessary).  
Efforts are made to compensate for the reduction of the Mataraoja Stream 
discharges caused by operations by directing clean water fractions into the 
stream. The more detailed implementation of these local water conducting 
arrangements will be planned at a later date, once the quality and quantity 
of water fractions of the mine become further specified. 
 
In summer 2011 the mine has installed a continuously operating water level 
meter in the Satojärvi Lake. On the basis of the monitoring of water level, in 
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the future the need for a base dam in the outlet of the Satojärvi Lake can be 
assessed.  
 
According to the opinion of the applicant, operations do not cause other 
damages that would entail performing obligatory measures in addition to the 
aforementioned obligations and the obligations currently being 
implemented. 
 

Proposal for compensation of damages focused on the waterway 

The waterway and fisheries impacts of the project are evaluated as a whole 
to be at a level that does not cause site-specific damages subject to 
compensation. The harm caused to fisheries can be compensated for using 
a fisheries fee. According to the existing environmental permit decision, the 
permit recipient shall pay an annual fisheries fee of EUR 2,000 to be used 
for the prevention of damage focused on the fish stocks and fishing within 
the impact region of the project. 
 
Compared to the operations according to the current environmental permit, 
the expansion of operations will slightly increase the discharge of the 
Mataraoja Stream. The loading focused on the Kitinen River increases 
compared to the operations according to the current environmental permit, 
but significantly larger rises in concentrations in the River Kitinen are 
estimated to be mainly caused by nitrogen and sulphate. Taking these into 
account, the fisheries damage caused by mine loading can in the future be 
compensated for using a EUR 3,000 fisheries fee.  
 
The applicant has compiled a report on the compensation of hydropower 
losses in the River Kemijoki waterway region caused by the conducting of 
water. In 2011, the applicant entered into agreement with the hydropower 
company Kemijoki Oy to ensure that no production losses associated with 
the use of hydropower will be caused that are subject to compensation on 
the Vajukoski Power Plant or the other power plants owned by Kemijoki Oy 
on the Kemijoki River. A separate one-time payment to Kemijoki Oy has 
been paid to compensate for production losses of the power plant during the 
construction of the Vajusuvanto road bridge. 
 
Operations in line with this permit application will not cause changes to the 
situation compared to the situation upon entering into agreement, and 
therefore there is no need for compensation for losses in hydropower use. 
As a consequence of operations, more water is conducted into the Vajukoski 
basin than is taken from the basin as raw water for the mine. The expansion 
of operations in line with this permit application will not cause the need for 
new water management structures outside of the mine, and therefore does 
not entail the need for compensation for the use of the area. 

PROCESSING OF THE PERMIT APPLICATION 

Remarks 

On 8 April 2014 this application case has been combined with the approval 
of the waste management plan according to permit regulations no. 21 and 
no. 22 for the Kevitsa Mine (PSAVI/8/04.08/2012) and the Rehabilitation 
Plan for the Kevitsa Mine (PSAVI/40/04.08/2012). The content of these plans 
is shown in the description of operations above.  
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The environmental and water management permit for the expansion of the production of the Kevitsa 
Mine (PSAVI/144/04.08/2011). 

Supplements to the permit application 

The applicant has supplemented its original application on the following 
dates 7.2.2012, 7.9.2012, 3.10.2012, 8.11.2012, 21.12.2012, 12.4.2013, 
19.4.2013, 7.6.2013, and 26.6.2013. 

Following the publication of the application and its supplements the applicant 
has supplemented its application on the following dates 1.10.2013, 
11.11.2013, 16.12.2013, 4.4.2014, 5.5.2014, and 9.6.2014. 

The supplements to the application are shown wherever necessary in the 
description section above.  

The supplement dated 7 February 2012 included a translation into English 
of the groundwater studies at Kevitsa, which included groundwater 
discharge analyses and modelling. 

The supplement dated 7 September 2012 shows the findings for monitoring 
conducted during the construction stage of the mine in 2011, and a survey 
concerning the occurrences of moor frog. 

Presented in the supplement dated 3 October 2012 were e.g. detailed 
information about new water basins, plans associated with the diversion of 
the Mataraoja Stream, an estimate as to the suitability of nitric acid for 
adjustment of pH, the functioning of the overland runoff area during the 
operational stage of the mine, possibilities for reducing sulphate 
concentration, the possible stratification of waste water in the Kitinen River, 
realisation of slurry removal from the precipitation basin, possibilities for 
commissioning new water treatment techniques, an internal rescue plan, 
structural drawings in principle for the raising stages of the tailings ponds, 
an estimate as to the functioning of the footing drains, an estimate as to the 
downstream dam raising of the tailings pond, structural designs for dams, 
an estimate as to the occurrence of substances and emissions hazardous 
for the aquatic environment, and the exceeding of environmental standards. 

The supplement dated 8 November 2012 shows e.g. a revised proposal for 
the permit regulations, an updated waste management plan for mining 
waste, a report on the water treatment conducted at the mine and the quality 
of surplus water, and an updated assessment of waterway impacts. 

The supplement of 21 December 2012 shows the operation and location of 
the matrix plant. 

The supplement dated 12 April 2013 shows e.g. the reasons for the low 
concentrations of nickel and copper in the ore, a report on the impact of the 
increase in production on the utilisation limit for nickel and copper, principle 
for the stockpiling of marginal ore, construction method for the pre-
consolidation layer for the tailings area, implementation plans for the base 
structures of tailings area A, raising plans for tailings dams, damage risk 
report for tailings areas, stockpiling of mining waste and an estimate of the 
emissions of the waste areas into the environment, annual monitoring report 
for 2012, justifications for the raising of the limits for nickel and copper 
emissions, a report concerning the reduction in the quantity of mining waste, 
a report of the feasibility of open pit mining as the pit deepens, the 
rehabilitation plan for the mine, monitoring plan for production and 
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production ramp-up stages, grounds for the expansion of the existing waste 
rock area and the raising of the tailings area. 

The supplement of 7 June 2013 includes the moor frog survey conducted in 
the Lake Satojärvi surroundings. 

The supplement of 1 October 2013 shows the updated damage risk for the 
dam collapse at the tailings ponds of the mine. 

The supplement of 11 November 2013 shows the revised water cycle for the 
mine, water balance and water management, traffic and environmental 
noise measurements for drive-by noise caused by concentrate haulage, 
seepage and stability calculations for the tailings areas, a revised damage 
risk report, monitoring of qualities of various water fractions, monitoring 
findings (extensive chemical element analysis), picture of the sealing of the 
base of pond A using bentonite lining. 

The supplement dated 16 December 2013 has a report of the fractures and 
fragmentation of the bedrock, impact of strontium, active concentrations of 
radionuclides, and the findings of the extensive emissions monitoring for the 
open pit water. 

In other information provided on 14 February 2014 a report on the water 
quality and loading of the Mataraoja Stream was issued. 

The supplement of 4 April 2014 includes the annual environmental 
monitoring report for 2013. 

The supplement dated 5 May 2014 shows the conducted and planned 
process alterations, a report on surplus water discharge during the 
wintertime, landfill compatibility of hydroxide slurry, characteristics of the 
tailings fractions and waste rock (e.g. acid forming potential, metal 
concentrations) generated in 2013, and the landfill compatibility of heating 
plant ash. 

Announcement of the permit application 

The application has been provided for the information of the Regional State 
Administrative Agency and the Municipality of Sodankylä during the period 
9 July 2013 – 20 August 2013 and letters of notification have been sent to 
the stakeholders the matter concerns in particular. The publication of the 
application was announced in the local newspaper Sompio. 

Due to the application the Regional State Administrative Agency has 
requested statements from the Division of Environment and Natural 
Resources and Fisheries Department of the Lapland Office of the Centre for 
Economic Development, Transport and the Environment, the Mining Dam 
Safety Authority of the Kainuu Office of the Centre for Economic 
Development, Transport and the Environment, and from the Municipality of 
Sodankylä, and the Health Protection and Environmental Protection 
Authority of the Municipality of Sodankylä, and the Geological Survey of 
Finland. 

Statements 

1. Lapland ELY Centre, Environment and Natural Resources Unit 

In its statement, the Lapland ELY Centre has undertaken to present for what 
operations it understands a permit is being sought. The productive 
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operations of the mine were initiated a relatively short time ago, and 
operations have yet to become stabilised.  In many respects, the 
construction of the mine is still underway, and therefore also the 
development of environmental protection measures and procedures is also 
still underway. The instability of operations causes a number of uncertainty 
factors in issues associated with the expansion. In this statement, the ELY 
Centre has presented its opinion on the most important factors, with the 
exception of e.g. the mine waste management plan, the collateral securities 
and permit regulations associated with such, and the use of the till and waste 
rock of the area, including the proposed alterations to the permit regulations 
in respect to these. On these grounds, the ELY Centre has requested the 
possibility for to supplement its statement from the Regional State 
Administrative Agency. 

Operations in line with the application are planned for implementation 
between the proposed alternatives VE 1 and VE 2, i.e. alternative VE 1.5. 
The EIA report examines this project alternative and the environmental 
impacts of such in a very superficial manner, which was verified with the 
statement of the contact authority as conceiving the impacts caused by the 
project being made more complicated. The information and requested 
supplementations shown in the environmental permit application do provide 
more information about the project, but the information given is also partly 
in conflict with earlier information submitted. In certain respects this is 
understandable, as information is being continuously obtained from the 
existing mine under construction, and e.g. solutions are being developed 
simultaneously to precisely suit the mine in question. In some respects, the 
emphasis of the permit currently being sought on precisely the poorest 
alternative examined in the EIA report, has required for very wide-ranging 
supplementations and rectifications, which causes margin for interpretation 
and the risk of confusion. 

Water balances 

The formation of water and the seasonal and annual fluctuations are central 
factors in the management of the mine’s operations. The mining company 
has compiled the water balance calculations in the EIA procedure and 
further specified the calculations in the permit application. It is the 
understanding of the ELY Centre that further specification of calculations is 
still underway at the mining company. Indeed, the mining company should 
present the most recent data on the water balance situation. Furthermore, it 
should be stated that a significant risk associated with the calculation of 
water balances is the lack of data pertaining to the fragmentation of the 
bedrock in the modelling. The ELY Centre has asked how has this risk been 
taken into account and if the mining company intends on revising the 
modelling.  

The management of water balances is also directly associated with the 
water quantities conducted to the overland runoff area/River Kitinen and the 
permissible total loading strain (incl. concentration limits). According to the 
ELY Centre the different figures and limits presented in the current 
application conflict with one another.  

Treated surplus water has been discharged to the overland runoff area since 
June 2012, with the exception of a brief period during autumn 2012. 
Compared to the currently valid permit restrictions, the water has been 
distinctly more diluted in respect to harmful substances. Following the 
request for supplementation, the permit application shows an estimate as to 
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the operation of the overland runoff area. The report has been made on the 
basis of various data obtained from literature and monitoring. However, 
experiences obtained from the operation of overland runoff areas do indicate 
that the operation of these areas in respect to the ability to retain harmful 
substances varies significantly, depending on, for instance hydrological 
conditions, bog types, loading substances, etc. The mining company has 
earlier informed that the quantity of groundwater accumulated in the area 
was a surprise, which indicates that insufficient studies have been 
conducted on the hydrology of the area. It is still not completely clear 
whether or not other contaminated water than the treated surplus water is to 
be discharged onto the overland runoff area. 

The ELY Centre has issued an order for the mining company to present an 
estimate of the operation of the overland runoff area and its ability to retain 
harmful substances, which it has obtained through findings of implemented 
monitoring and more accurate hydrological studies. 

The previous summer and autumn saw low precipitation. This shall also be 
taken into account in the assessment of the functioning of the overland 
runoff area. On the basis of more detailed study, the functioning of the 
overland runoff area can be estimated. The ELY Centre has reiterated is 
stand in this respect that the overland runoff area cannot, under any 
circumstances, be regarded as an actual cleansing system. The surplus 
water released onto this area shall conform with such quality criteria that 
allows the direct discharge of such into the waterway, as the functional 
overland runoff area becomes more effective at cleansing and acting as 
assurance that no water of poorer quality would have direct access to the 
waterway during potential failures. 

The mining company shall also propose justified grounds as to whether or 
not it would be possible to direct the groundwater (and/or other clean water 
in the area) accessing the overland runoff area into the Mataraoja Stream. 
It is clear that the flow rates of the Mataraoja Stream below the mine have 
fallen, as some of the water accessing the stream is now directed into the 
Vajunen basin as a result of mining operations. With measures such as 
these, some of the discharge of the Mataraoja Stream can be restored, while 
at the same time, the hydrological pressure on the overland runoff area 
would reduce, which would assist in its functioning. This requires that the 
discharged water is not contaminated and is otherwise of a quality that would 
permit direct discharge of this water into the Mataraoja Stream. The different 
qualities of water can differ substantially from the natural water quality of the 
Mataraoja Stream without the effect of the bog area. In this case, additionally 
this water would not put strain on the water balance of the mine during the 
spring thaw period or during extended rainy seasons.  

The mining company has proposed the possibility of bypassing the overland 
runoff area by conducting water into the Vajunen basin. In this respect, 
without detailed research into the functioning of the overland runoff area, it 
is the opinion of the ELY Centre, that in accordance with permit regulation 
no. 7 of the principle permit, whereby it states that water may also be 
discharged directly into the River Kitinen (Vajunen basin), when it is 
regarded that the cleansing efficiency of the overland runoff area cannot be 
improved in respect to nutrients or solid matter, that such is possible. 

The pH of the surplus water is controlled following lye treatment in such a 
way, that according to the regulations of the currently valid permit, the pH 
shall be kept between the levels of 6 – 9.5. The mining company has 
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proposed the raising of the pH threshold value from the level of 9.5 to the 
level of 10. According to the general principles guiding activities of the 
Chemicals Act (Chemicals Act 599/2013, section 19), when reasonably 
possible, the choice between the existing chemicals or methods to use in 
the prevention of the harm caused by chemicals is made based on the one 
that is the least hazardous. Indeed the applicant shall operate actively, to 
ensure that instead of using sulphuric acid for controlling the pH of the 
surplus water, a more suitable chemical could be used. In the supplements 
to the application, this matter has only preliminarily been examined. 
However, it is necessary to control the pH of the surplus water for 
environmental reasons, and the ELY Centre has not favoured the proposal 
of the mining company for the raising of the pH limit for the treated surplus 
water to be released. In respect to retaining the functioning of the overland 
runoff area, it is necessary to retain the pH limit. In a situation where it would 
be necessary to conduct water directly into the Kitinen River, the pH level 
must be kept within reasonable limits. The pH of the surplus water has 
significantly remained at the top limits, and temporary excesses of this limit 
have also been notified. It is the opinion of the ELY Centre that even the 
current upper limit of 9.5 is particularly high taking into consideration the 
receiving overland runoff area and waterway. It should be noted that in 
addition to excessive acidity, an excessive alkaline level is also harmful. 
Furthermore, when the pH changes, the solubility (and bioavailability) of 
different materials also changes, which is why the adequate controlling of 
the pH at the mine must be managed in a controlled manner.  

In its application, the mining company has proposed the total permitted 
loading strain limits of the water discharged into the Kitinen River be set at 
1,800 kg Ni and 1,050 kg Cu. The proposed quantities would be 4.5 (Ni) and 
5.25 (Cu) times greater than the threshold values of the currently valid 
permit. The raising of the total loading strain in the way proposed has been 
justified by the supplement to the application dated 12 April 2013, assuming 
that the metal concentrations of the surplus water and the necessity to 
discharge water increases significantly from current levels.  

To-date, the water quality has, in the main, remained distinctly below the set 
limits issued in the currently valid permit. It is the opinion of the ELY Centre, 
that the concentrations of metals and other substances in the internal water 
of the mining area will probably increase compared to current 
concentrations, some more permanently, some intermittently, which is 
already evident in, for instance, the concentrations of sulphate and nickel.  
However, an overall inspection such as this cannot be regarded as being 
sustainable, or as something to be taken seriously from environmental 
perspectives. The proposed total loading strain quantities, quantity of water 
to be discharged and concentration levels are mutually illogical.  

Using careful management of the water balance and effective recycling of 
water, handling the treatment of water with high concentrations of harmful 
substances at as early a stage as possible and by keeping this water 
separate from clean water, and by further enhancing the recycling of water, 
and cleansing treatment methods can affect the quality of surplus water and 
thereby the total loading strain. An example of this is the elevation in the 
concentrations of pits drainage water at the mine, if pumping is interrupted 
and the water is in extended contact with the mineral material. At the 
moment, almost all of the water fraction are ultimately conducted into the 
water storage basin (some also directly into recycling prior to the water 
storage basin), from which it is recycled and treated. The discharge of many 
different types of water into the same basin could also cause unpredictable 



  137 

 

scenarios as the substances react with one another. The application 
proposes temporary water storage basins (storage of thaw water and for 
regulating discharges of surplus water) for the extended area of the waste 
rock stockpiling area, sedimentation basins for mine water in connection with 
the existing water storage basin, and allocations for the expansion of the 
hydroxide precipitation into two lines. Other possibilities for the treatment of 
surplus water in addition to the current method, for instance using a 
machined treatment facility, have not been proposed in the application. 
Development work of this type is only just beginning at the mine. In the 
supplement to the application dated 1 November 2012, for the quality of the 
surplus water of the Kevitsa Mine and the enhancing of the treatment of this 
surplus water, preliminary inspections of the enhancement of the treatment 
of surplus water were presented. The mining company shall also propose in 
more detail what is the intended timetable for the further development of 
water treatment, and shall commit itself to a development plan. 

The mining company shall propose a fundamental inspection of the total 
loading strain limits on the basis of the existing data, to which the ELY Centre 
could issue a statement. The presented total loading strain quantity, water 
quality in the Vajunen basin and the downstream River Kitinen and the 
extent of the potential mixing zone, and water balance, should be clearly 
interconnected.  

The concentration limits for the surplus water to be discharged into the 
Kitinen River shall be presented with consideration for the provisions issued 
for hazardous and harmful substances for the aquatic environment, and in 
such a way that the average monthly concentrations do not exceed the 
concentrations stipulated in these provisions, or the concentrations for any 
individual sample exceed such quantities that the concentrations in the 
waterway could increase to a level that is in excess of the water quality 
standards. If it is regarded necessary to specify the mixing zone, the 
exceeding of the concentration limits will only be checked outside of the 
mixing zone. Indeed, this has been the goal of the calculations presented in 
the application. 

The ELY Centre has also focused attention on the planned temporary 
storage basins and asked how the functioning of these is assured during 
exceptional circumstances. These areas are located at a distance from the 
tailings ponds and the other water treatment facilities. The ELY Centre has 
asked how the storage of water been planned for implementation following 
the period when the temporary basins are decommissioned. According to 
the ELY Centre this is also related to the later examined raising of the dam 
and the associated risks. 

The mining company has applied for a permit for the continuous discharging 
of water into the Kitinen River, into the Vajunen basin, in such a manner, 
that the discharge would be 275 litres a second, i.e. 996 m3 an hour (on the 
basis of the former 990 m3/h), which corresponds to approximately 8.7 Mm3 
a year. The ELY Centre asks what this calculation is based on.  

The mining company currently holds a temporary permit subject to appeal 
up to 31 December 2013 to discharge water into the Vajunen basin during 
the discharging times of the Vajukoski Power Plant and for 24 hours 
following the interruption of the discharge (PSAVI/21/04.08/2013 24.6.2013, 
permit decision no. 60/2013/1 concerning the conducting of treated surplus 
water into the Vajukoski basin, and the work commencement permit). The 
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decision in question has stipulated the need for studies to be conducted by 
the end of January 2014.  

In the application, the main focus for the assessment of waterway impacts 
has been on the changes in nickel and copper concentrations in the Kitinen 
River, although the changes of a bigger magnitude will probably occur with 
the concentrations of nitrogen and sulphate. In respect to nitrogen and 
sulphate, the inspection was further specified in the supplementation. 

There have been some divergences from the permit regulations in the 
conducting of water. The mining company has provided notifications of these 
in the appropriate manner. The mining company has issued a more detailed 
report on 30 September 2013 of the discharging into the Vajunen basin that 
occurred in the summer. The handling of this matter is still underway at the 
ELY Centre. 

It is the view of the ELY Centre, that at least for the time being, the water 
management for the mine and the control of surplus water quality is not at 
the level that a permit for continuous discharge would be possible to grant, 
when taking into account the nature of the receiving waterway. The permit 
to discharge surplus water should be further restricted in such a way, that 
the concentration levels in the receiving waterway remain at safe levels in 
all conditions, and mixing needs to be assured. The alteration of the 
extended discharges according to the temporary permit into continuous 
discharges requires more detailed examination than shown in the 
application, such as modelling based on the changes in water quality in 
different times of the year, and by taking into account the various different 
discharging scenarios. The greatest problematic period is the springtime 
thaw period, when water quantities can quickly rise to high levels. It is the 
opinion of the ELY Centre that if the quality of the water to be discharged 
and the condition of the receiving waterway allow, one possible solution 
could be for the permit to allow the greater discharge of water during high 
discharge periods, such as during the spring thaw. The mining company 
should present a considered and justified proposal for this matter.  

The applicant has proposed a mixing zone in accordance with the 
government decree (1022/2006) for hazardous substances for aquatic 
environments, for the southern section of the Vajukoski basin and 
immediately downstream from the Vajunen dam, through to the Vajusuvanto 
Bridge. The ELY Centre is not against the specification of the mixing zone, 
but states that such should only specified if it is seen as being necessary 
and only to the extent that is deemed necessary. On the basis of the 
proposal of the mining company, it is rather questionable as to whether the 
specification of the mixing zone is even necessary at this stage, if the 
concentrations also remain low according to the worst case scenarios. The 
principle is that primarily the environmental harm needs to be prevented, 
and first the source of the harm needs to be rectified, and the mixing zone 
is only specified if there are no technical or economic requirements for such. 
Naturally, it could be a question of other harmful substances than those 
modelled in the proposal. The specification of the zone should also better 
examine the risks posed on the domestic water intake for the mine. 
However, the situation can be a little different in light of tightening 
environmental quality standards. The ELY Centre has asked if preparations 
are already intended to be made for the future situation. Taking into account 
the current situation, the area now proposed is very large. 
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The classification of the ecological condition of surface water of Finland’s 
Environment Administration was updated and supplemented in 2013. The 
bodies of water within the impact zone of the mine; Lake Saiveljärvi, 
Mataraoja Stream, Viivajoki River (Ympärysjoki River), Kitinen River and 
Kelujoki River were classed as being in a good ecological state, on the basis 
of water quality and the minimal biological data. In addition, the Kitinen River 
has been classed as having dramatically changes as a result of significant 
changes caused by hydropower production. The data collected for the 
Allemaoja Stream and Ala-Liesijoki River were limited and somewhat out-
dated, so these were classed as being good by expert assessment. Due to 
its small size, the Satojärvi Lake has not been classed by the Environmental 
Administration. The lake has been classed by the consultant compiling the 
environmental permit application as being in a good condition. The chemical 
situation of all water formations can be estimated as good. 

In the expansion according to the application, the land use of the mine 
affecting the surface water (e.g. area coverage of tailings pond and 
placement) changes to become less than that shown in the EIA stage, and 
is no longer focused on the nature protection areas to the eastern and 
northern sides of the mining area or on the lakes to the south. The expansion 
of the waste rock area and the construction of water storage basins requires 
the diversion of the northern headwater branch of the Mataraoja Stream. 

The waste and drainage water generated will be pumped into chemical 
precipitation, via sedimentation and overland runoff into the Vajunen basin, 
located on the Kitinen River, with its high water capacity and quick 
exchange. The extra loading strain put on the ecological and chemical state 
of the basin is unlikely to be significantly compromised, providing the 
concentration levels in the aquatic environment can be kept as described. 
Possible risk factors and necessary further examinations have been handled 
in different sections of the statement by the ELY Centre. The ecological 
condition of the Mataraoja Stream is unlikely to significantly weaken, even 
though the catchment area is reduced and the diversion of the headwater 
section will have to be implemented. Similarly, the measures are unlikely to 
significantly change the hydro-morphological condition of the Mataraoja 
Stream. On the basis of the information presented, in normal operations, the 
condition of other rivers and lakes close to the mine will not significantly 
change compared to the impacts of the currently valid permit. However, in 
future operations, the monitoring of the condition of the environment, and 
the assessment of impacts, the mining company should take into account 
the future tightening of water quality standards.  

Proposals have been made to very significantly raise the tailings ponds A 
and B, up to the level of +270, and once more in a separate application to 
the level of +300. The application is conflicting because on 19 December 
2011, the applicant proposed the maximum height for the stockpiling area at 
+300 and in the supplementation dated 5 November 2012 to the height 
stated in the permit regulation proposal (pr 29) to the height of +270. The 
ELY Centre assumed that the applicant has sought a permit for the 
stockpiling height of +270. On request of the permit authority, the permit 
application has been revised in respect to the raising of the dam, e.g. with 
supplementary flood wave calculations associated with the damage risk 
assessment. It was informed that the damage risk assessment would be 
completed by the end of September 2013, the supplement to the permit 
documents has been submitted (email on 1 October 2013) as the damage 
risk assessment of the dam failure of the tailings ponds, which the ELY 
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Centre has taken into consideration in issuing its statement. However, the 
application is lacking, for instance, stability and seepage flow calculations. 

According to the EIA report concerning the project, the dam height of +280, 
i.e. 30 metres higher than the dam height allowed by the currently valid 
permit, would be unavoidably questionable from the perspective of dam 
safety. The report preliminarily states that from the perspective of dam 
safety, all alternative placement sites assessed in the EIA for the tailings 
ponds are better than the area of the current permit, and an environmental 
permit for the raising of which is currently being sought. This is due to the 
lower dam height of the alternatives, the possibility of dam failure, and the 
resulting dispersion of the flood wave into the surrounding areas, and 
through this the increase in environmental risks. Within the immediate 
vicinity of the existing dam is the concentration plant for the mine and the 
office buildings, which increases the risks focused on the mine employees 
as a result of a potential dam failure. The chemical storage facility is also 
located close to the dam. The presented damage risk report has only 
focused on the existing buildings on the basis of map inspection, but the 
inspection also needs to take into consideration the Lokka – Koitelainen – 
Kevitsa disposition plan that was ratified on 7 September 2001 and the 
construction and other possible activities it facilitates, as well as any possible 
construction permits awarded through exceptional procedures. Similarly, the 
report did not estimate the physical harm caused by the progression of the 
flood wave, and in addition to possible damage sites and the covering of the 
area, also the risks focused on the environment, for instance due to the 
loading strain caused by harmful substances (such as tailings, chemical 
basin or water storage basin harmful substances, or for example the loading 
caused by chemicals in a breakdown situation, and the long-term impacts). 
In the report concerning the identification and assessment of the risks of 
catastrophe (dated 29 April 2011) has examined the risks caused by 
xanthate burning, of which the largest airborne substance extending beyond 
the mining area appears to be the exceeding of the AEGL threshold values 
for sulphur dioxide. It also remains unclear as to how extensive an area the 
tailings will be covering more permanently, and in what areas the matter is 
mainly a question of the temporary raising of the water level.  

The damage risk report should estimate the impacts of a potential dam 
failure also focused o natural conditions/natural environment. If the dam 
breaks in the southern direction, towards the Saiveljärvi Lake, the flood wave 
and the solid matter it washes along with will cover the northern part of the 
Pikku Moskujärvi area which has occurrences of e.g. grove nature type, as 
well as belonging to the Natura 2000 network. In addition, the water will 
disperse in places to the protection area on the eastern edge of Viiankiaapa. 
Viiankiaapa (FI 130 1706) belongs to the Natura 2000 network, and 
according to the Habitats Directive, and area of special interest for the 
community (SCI site), as well as a bird protection area under special 
protection (SPA site).  

On the basis of the presented documents, it may be established that the 
raising of the dam in the way proposed would cause a significant risk for the 
area, which is set to continue following the decommissioning of mining 
operations, therefore it is the view of the ELY Centre that in respect to the 
public interest, information pertaining to the overall impacts of a potential 
dam failure need to presented in more detail during the environmental permit 
processing stage in order for considering the permit requirements. The 
applicant, in line with its obligation of awareness, shall investigate the 
aforementioned impacts and issue a report concerning such, where in 
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addition to the direct impacts caused by a breakage scenario, the long-term 
impacts are also taken into account. 

The ELY Centre has also stated that for the purpose of reducing risks, the 
raising of the dam in the ways proposed in the application should first 
concentrate on finding alternative solutions. The application shows that the 
area in the mining area does not have sufficient space. In upstream raising, 
the area of the layers decreases as progress is made upwards, which 
reduces the stockpiling capacity of each layer, but at the same time the risks 
focused on the stability of the dam increase. Attention has also been given 
to this issue in the EIA report. It remained questionable whether the extra 
capacity provided by the raising justified in light of the increased risks. Even 
though the earlier inspected alternative areas are not available for use by 
the mining company as yet, these should still not be completely omitted, 
rather the mining company shall in a determined manner, in respect to the 
stockpiling of tailings, undertake to search for a solution of implementation 
that is as safe as possible in regard to the damage scenario risks, and also 
taking into consideration the time following the closure of the mine. 

Using the toe drains of the tailings ponds, the water level on the edges of 
the dam can be kept as low as possible. Using the covered drainage system, 
the seepage containing harmful substance concentrations can also be 
recovered in a controlled manner. The water in the system is conducted into 
the basin, from which the water is pumped further. The ELY Centre has 
verified that there are conflicts in where the seepage from the tailings pond 
will actually be conducted. The ELY Centre has asked what is currently in 
operation and what is the planned solution. 

It remains unclear under what conditions are the toe drains no longer 
capable of conducting sufficient seepage away from the edge of the dam. 
The ELY Centre has asked what is the sufficiency of the pumping capacity 
for the seepage water collection basin in different situations so that water is 
not uncontrollably discharged outside of the area. In a situation such as this, 
how are preparations made for extra pumping a) from the tailings pond itself, 
and b) from the seepage water collection basin, and what preparations need 
to be made for the pumping equipment in terms of dimensions? This is 
probably a situation where plenty of equipment is required in different 
sections of the mining area, as a result of which special consideration shall 
be given to the sufficiency of working machinery. 

Permit regulation no. 17 of the environmental permit covering current 
operations has restricted traffic in such a way that the heavy goods vehicle 
haulage to the mining area or away from the mining area should primarily 
be handled between 1 June – 31 August between the times of 7 a.m. – 10 
p.m. In the permit application, the applicant has stated that concentration 
haulage should also be possible during the night time for the period 1 June 
– 31 August. The application proposed that the night time haulage would not 
cause significant noise or other disturbances, rather would improve the 
pleasantness and traffic safety of the roads, particularly in respect to light 
traffic. 

It has been assessed in the EIA report that compared to the current 
activities, the operations in accordance with the permit application would 
increase the numbers of heavy goods vehicles from 32 trips to58 trips a day, 
when the calculations take into account the trip both ways. The operational 
inspection carried out for the annual summary for 2012 stated that over the 
year, an average of 14 – 15 truck-loads of ore departed the mine every day, 
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which represents approximately 30 trips a day. This figure does not include 
the other heavy goods traffic of the mine. On the basis of this, it can be 
estimated that the overall traffic numbers in respect to heavy goods vehicles 
will be greater in the expanded operations than the 50 trips mentioned in the 
EIA report. 

The increase in heavy traffic would cause harm to the holiday homes located 
downstream from the power plant close to the Kevitsantie road leading to 
the mine and for the recreational use of the Kitinen River. The noise caused 
by traffic is carried from the new Kevitsantie bridge along the canyon-like 
river channel. The mining company commissioned noise measurements in 
the grounds of a holiday home located on the banks of the Kitinen River 
downstream from the power plant dam in autumn 2013, but research 
findings were not available at the time of writing this statement. On the basis 
of these measurements, more accurate information is available on the noise 
caused by traffic and the dispersion of this noise, as well as the noise types 
and maximum noise levels produced by trucks carrying a full load of 
concentrate.  

The ELY Centre has requested the opportunity to comment on the noise 
measurement findings for noise caused by traffic as soon as the findings are 
made available. At this stage it can be established that the permitting of 
concentrate hauls during the night time would increase harm caused by 
noise for the people living in the neighbouring regions of the mine, so the 
night time haulage of ore should at least be avoided in the future. The 
increase in the number of heavy goods vehicles during the night time would 
also have an impact on the inhabitants of the Kersilö village, as relatively 
many households live within the immediate vicinity of the road. The EIA 
report has a model of the noise caused by traffic at the point of the Kersilö 
village. According to the modelling, during the night at times from 10 p.m. to 
7 a.m. an average noise level of 50 dB (A) is dispersed to an approximate 
distance of 35 metres, which is eight metres more than that of the traffic 
numbers of current operations. The modelling has assumed that the mine 
traffic would continue rather evenly during different times of the day and 
night. 

The ELY Centre has approved the re-suspension and vibration 
measurement plans for the mine. The single-time vibration measurement 
was conducted in September 2013 and the report is expected soon. On the 
basis of the available findings, the ELY Centre can propose stricter permit 
regulations.   

The findings from re-suspension measurements are expected in the near 
future. Therefore, measurement findings were not available at the time of 
issuing this statement. On the basis of re-suspension findings, the need for 
measurement can be estimated in more detail. The ELY Centre proposed 
this to be issued for the permit regulations. 

The mining company has submitted its updated plan for the restriction of 
dispersed emissions to the ELY Centre on 25 June 2013. Attention has also 
been given to the dust emissions of the mine and measures for the mitigation 
of dust during supervisory visits. Further development of dust prevention is 
needed at the mine in order to prevent the dispersion of fine particle dust. 
The mining company is currently planning, and has partly initiated a variety 
of measures for reducing dust emissions, but additional measures are 
required, as the mining company has also verified itself. In addition to the 
measures presented, the reduction of dust can also be handled by e.g. 
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planting vegetation in the mining area and by surfacing the appropriate 
access roads. In addition, the preservation of the tree stand surrounding the 
mining area (concession) and the replanting of removed tree stands can 
mitigate harm caused by dust. According to the ELY Centre, the mining 
company shall also issue a clearer schedule for the progression of these 
measures. 

For the time being, the operation of the domestic sewage treatment facility 
has failed to comply with the currently valid permit regulations. Notices have 
been issued on the poor functioning of the treatment facility a number of 
times, and during the past summer and autumn, the facility has been 
subjected to larger overhauling. The ELY Centre proposed research and 
action plan for the matter, which the mining company duly submitted on 9 
August 2013. 

The sand accumulating in the sand separation wells of the wash hall facility 
for mine machinery has been classed as being a hazardous waste 13 05 01 
in accordance with the list of waste in Annex 4 of the Waste Decree 
(179/2012). The sand separation wells accumulate the sand washed off 
machinery, which according to estimates relating to current operations 
issued by the mining company, is approximately 60 m3/month. At the 
moment, the sand is transported separately for further treatment. According 
to section 7 of the Waste Act (246/2011), a divergence from waste 
classification is possible if the activity in question is subject to an 
environmental permit falling within the jurisdiction of the Regional State 
Administrative Agency. This requires that the holder of the waste can reliably 
demonstrate that the waste in question displays no hazardous properties, 
and that the lack of hazardous properties is not a consequence of the dilution 
of the waste. It is the view of the ELY Centre that if the properties of the sand 
in question are similar to the properties of tailings to be stockpiled at the 
mine, these may be stockpiled in the areas in question. If the concentrations 
of the residues of oil and similar substances exceed the limits stated in the 
currently valid provisions, the sand should nevertheless be transported for 
treatment as hazardous waste. For this purpose, the mining company shall 
deliver sufficient information about the sand of the separation wells to the 
permit authority and the ELY Centre. If the sand is regarded as being 
suitable for stockpiling in the mining area, the quality of the sand needs to 
be verified, at least in respect to petroleum hydrocarbons, and for the time 
being, prior to stockpiling. If the quality remains uniform, it will be possible to 
arrange the quality monitoring to be less frequent.  

In other respects, this statement shall not take a detailed stand on waste or 
the classification of waste. The mining company is required to inspect its 
classification concerning waste in the annual report for the year in question. 
The reporting of waste in storage is still deficient (other waste) and in the 
coming annual report, the mining company must get this information up-to-
date.  A separate supplementary statement is issued on the mine waste. 

Separate orders to monitor the tidiness of the depot areas for contractors, 
and the appropriate storage and handling of liquid fuels using supervisory 
visits have been issued. The depot areas of the mine stores e.g. fuel tanks 
and machinery is serviced in these areas. A request has been issued to the 
mining company to submit a plan concerning the base structures of the 
contractors’ depot areas and waste areas, including construction schedules, 
no later than 31 October 2013 for the compliance with permit regulations 39 
and 40 of the currently valid permit. It is the view of the ELY Centre that the 
currently valid permit regulations stipulate that the depot areas used by 
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contractors that are in permanent use, are fitted with base structures with 
fixed, sealed oil separators, and temporary soil compaction structures can 
only be approved for depot areas in temporary use.  

In line with the proposal of the mining company, the ELY Centre also 
favoured the issuing of an order similar to permit regulation no. 43 of the 
currently valid permit, whereby the distribution of liquid fuels is concentrated 
to distribution stations that comply with current legislation. In dimensioning 
the new distribution station, the sufficiency of its capacity must also cover 
the requirements of the contractors. Exceptions could still be possible in 
accordance with the currently valid permit using the appropriate containers 
or container vehicles for the machinery in the more remote areas of the 
mining area; the moving of such for the purpose of refuelling is 
unreasonable.  In this way, the further specifications to the current permit 
regulations are also acceptable. 

The proposal issued by the mining company concerning permit regulations 
has not been included in the permit regulations concerning the fuel 
distribution station. It is the opinion of the ELY Centre that these can be 
given in accordance with the currently valid decision, PSAVI 28.5.2013, no. 
45/12/1.  

The base structure (HDPE lining) of the ore storage facility at the mine has 
been broken during the haulage of ore. The mining company issued its 
notification of the incident in the appropriate manner and has immediately 
engaged in measures for the rectification of the base structure, and the 
documentation pertaining to this rectification is currently being inspected. 
This incident has indicated that the mining company should ensure that it is 
able to prevent similar incidents from occurring in areas where there is a risk 
of breaking the protective structure. It is the understanding of the ELY Centre 
that methods, for instance existing methods based on laser scanning could 
be applied.  

The ELY Centre has favoured the proposal for the alteration of the permit 
regulation concerning water quantity. The permit regulations can be still 
used to make assurances that water intake remains as low as possible, and 
keeping the intake quantity down is also in the interests of the mining 
company. Occasionally there may be situations where it becomes necessary 
for a larger quantity of water intake, and the increase in this quantity in the 
ways proposed appears to be acceptable in accordance with the Water Act.  

The diversion of the head water channel of the Mataraoja Stream is handled 
in the application as a ditch-making procedure in accordance with the Water 
Act. It is the view of the ELY Centre that restrictions need to be put in place 
for the timing of the performance of construction tasks concerning the 
diversion of the channel of the Mataraoja Stream, as the section of the 
stream in question is located in the headwaters of the stream, and the 
impacts may therefore extend out to the downstream waterways. In 
accordance with the opinion of the ELY Centre, work can be performed 
during a time (1 September – 31 May) that causes as little harm to the 
waterway as possible. 

On 31 September 2013, the mining company and the ELY Centre held 
negotiations concerning the mining operations associated with Natura 
issues. The discussions handled the moor frog studies conducted in 2013, 
as well as the Satojärvi bird population studies and the future measures 
associated with these. During the course of the talks, it was verified that the 
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need for further studies is apparent for the moor frags and the bird 
populations. The discussions also handled e.g. the risks of lowering the 
groundwater level in the area and the possible associated mitigation 
measures, the continuation of bird population monitoring and moor frog 
studies on the basis of existing studies and data, as well as measures to be 
taken for the prevention of potential harmful impacts in respect to the moor 
frog. The ELY Centre shall forward the minutes and material related to the 
negotiation to the Regional State Administrative Agency as soon as these 
have reached completion. 

In respect to the noise studies already conducted, it may be established that 
the Natura area modelling result with the blasting frequency of once a week 
has fallen short of the daytime guideline value issued for nature protection 
areas, but using the blasting frequency of once a day, the daytime guideline 
value is close (within error margins). It has been regarded necessary to 
engage in further specification of the noise studies, if the number of blasting 
occasions or the magnitude of blasting increases significantly. The proposal 
of the applicant for the expansion of the noise barrier has been regarded as 
being necessary.   

In its Natura statement issued on 15 July 2011, the ELY Centre stipulated 
that the Natura Assessment concerning the expansion of the Kevitsa Mine 
requires further specification as far as concerns the impacts of the project 
on the quagmires, because an occurrence of the threatened species of 
slender green feather moss (Hamatocaulis vernicosus) has been discovered 
in the area, and no knowledge of this was available when the assessment 
was being compiled. The slender green feather moss has been classed as 
being vulnerable, and is listed in Annex II of the Habitats Directive, as well 
as being a species under the protection order of Annex 3a of the Nature 
Protection Decree (160/1997).  

According to the supplementary study commissioned by the mining 
company, the quagmires to the north of the Satojärvi Lake have shown a 
number of occurrences of the slender green feather moss. According to the 
groundwater modelling, during the final stage of the pit, the lowering of the 
groundwater level may extend out to the nearby Satojärvi Lake, but the drop 
in the water level is minimal. This can cause slight dewatering impacts on 
the wetland patterns to the north of the Satojärvi Lake, but the impacts are 
not estimated to be significant. It is the view of the ELY Centre that the study 
is adequate enough to provide assurances that the project is unlikely to 
cause detrimental impacts on the protection grounds for the Koitelainen 
Natura area. 

The intention is to implement the expansion of the Kevitsa Mine according 
to alternative VE 1.5. However, this alternative has not been inspected in 
the Natura Assessment. In its Natura statement, the ELY Centre has verified 
that if a decision is reached to implement the expansion of the mine in 
accordance with alternative VE 1.5, the authority granting the permit shall 
check that the impacts focused on the nature values of the Koitelainen 
Natura 2000 area are assessed in the appropriate manner. However, no 
separate assessment of the impacts of the project when implemented in 
accordance with alternative VE 1.5 have been made, and this has not been 
justified. In this respect, the application requires further supplementation. 

With regard to the inspection pertaining to energy efficiency, the ELY Centre 
has no remarks to give. It appears that the mining company has internalised 
the significance of energy efficiency and engages in measures for the 
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promotion of such. This is affected by the significant share taken by energy 
costs of the overall costs of the mine. 

The ELY Centre is of the opinion that the currently valid monitoring plan is 
operational for its central issues. Monitoring was not completely 
implemented in the required manner, and e.g. due to the filtration of the 
surface water, some of the surface water results for the autumn of 2012 and 
early 2013 are not entirely comparable with other times. There is a separate 
report on this filtration issue. The anomalies of the bird population monitoring 
were discussed in negotiations concerning the bird population and moor frog 
issues.  

There is reason to make clarifications in the monitoring, for instance with the 
inspection of diatom and the densities of aquatic invertebrates. In 
accordance with the Government Decree on Substances Dangerous and 
Harmful to the Aquatic Environment (1022/2006), and its amended Decree 
(868/2010) and the associated application guidance (Ministry of the 
Environment reports 11/2012), the decision concerning the soluble 
concentrations of nickel, cadmium and lead, as well as the decision 
concerning the analyses of the hardness of the water has been granted for 
the Kevitsa Mine in the decision for approving the supplemented obligatory 
monitoring programme in permit decision no. 60/2013/1, Dnro 
LAPELY/94/07.00/2010 19.7.2013. In this respect, the supplementation has 
been ordered as being valid until further notice. The variables in question 
should also be added to the surface water monitoring associated with the 
expanded operations until further notice. The frequency of the monitoring 
measures can be inspected at a later date, once experiences have been 
obtained from the occurrence and concentrations of the materials. In other 
respects, the monitoring of the concentrations of e.g. nickel, nitrogen, copper 
and sulphate should be made more frequent during the initial stage of 
operations and widened in respect to some parts.  

During the diversion stage for the Mataraoja Stream, the turbidity and other 
loading strain caused by the work shall be monitored at appropriate points 
downstream from the worksite, and there is reason to conduct frequent 
waterway monitoring of the Mataraoja Stream. It is the view of the ELY 
Centre that the commencement of tasks shall be notified to the ELY Centre 
and the Sodankylä Municipality no later than 60 days prior to the 
commencement of work tasks. By this time at the latest, the monitoring plan 
pertaining to the work needs to be submitted for approval to the ELY Centre, 
unless this is not sufficiently presented in connection with the environmental 
and water management permit.  

2. Lapland ELY Centre / Fisheries Unit 

If a permit is granted for FQM Kevitsa Mining Oy for expanded operations, 
the following requirements and perspectives need to be taken into account: 
 
1. The permit recipient is obliged to pay a fisheries fee of EUR 4,000 for the 
prevention and mitigation of damage caused to the fish populations and 
fishing in the impact region of the Kevitsa Mine. The fisheries fee shall be 
available for use in the stocking of fish and other fisheries measures in 
addition to the impounded basins and the Mataraoja Stream also for the 
small bodies of water located in the impact region of the Kevitsa Mine, such 
as streams, ponds and lakes. 
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2. The permit recipient is obliged to monitor the impacts of mining operations 
on the fish populations and fishing in a way that is to be approved by the 
Fisheries Department of the Lapland ELY Centre. 
 
3. The permit recipient is obliged to monitor metal concentrations in the 
fishes of the waterways located in the impact region of the mine.  
 

As justification the ELY Centre has stated that the Kevitsa Mine significantly, 
directly and indirectly affects the form of land use in the Vajukoski basin and 
in the downstream Kitinen River, as well as in the small rivers, streams and 
lakes in the neighbouring areas of Kevitsa. The construction of the mine has 
altered the natural course and catchment area of the Mataraoja Stream and 
the mine causes loading on the Kitinen River and other waterways via air 
and water in such a way that is detrimental for the fish populations and 
fishing in the area. The permit applicant is the causer of the impacts of 
mining operations in the Kevitsa area on the fish populations and thereby is 
also responsible for compensating for, preventing and mitigating harm 
caused to fisheries in respect to such being caused by mining operations. 
 

3. Kainuu ELY Centre/Dam Safety Authority 

According to section 9 of the Dam Safety Act (494/2009), in a permit 
application concerning the construction of a dam under another Act, the 
owner of the dam must describe sufficiently the dam hazard and its impact 
on the dimensioning and design criteria. In the statement, the dam safety 
authority shall, where necessary, present an estimation of the design criteria 
from the dam safety perspective.  

The application proposes for the dams of tailings pond A to be raised to the 
level of +270, progressing up to a level of +300. The application describes 
the principles for the raising of the dams, but the dimensioning (stability 
calculations, seepage flow calculations) of the dam have not been shown. 
The calculations were earlier proposed up to the level of +250 in a situation 
where the toe drains do not function. The current proposal for the raising of 
the dam to the level of +270 and the ultimate permissible height to the level 
of +300 are such significant raisings, that it is the opinion of the Dam Safety 
Authority that the stability and seepage flow calculations should be 
presented already during the permitting stage, and on the basis of these 
calculations a position may be taken on the technical feasibility of the raising 
plans. The BAT and BEP assessment for the management of mine waste in 
section 6.2.2 Dam structures and water management of the permit 
application, states that for all parts the security coefficient for the dam 
structures exceeds 1.3 (BAT 4.4.131.). However, the Dam Safety Authority 
has pointed out that in accordance with the Dam Safety Guide, the security 
coefficient in situations of permanent seepage flow is at least 1.5. It is the 
opinion of the Dam Safety Authority that in respect to dam safety, the 
construction of a second basin, thereby having a lower dam height, would 
be the more favourable alternative. However, this would require the 
expansion of the mining area (concession). A second basin would also be 
the better option in respect to the management of potential failures. For 
instance, if a situation were to occur where use of the current basin would 
have to be prohibited, partially or entirely dewatered, the second basin could 
be utilised. In addition, in a situation where tailings pond A holds the 
maximum capacity of water (6.0 Mm3), the construction of the next upstream 
elevation of the dam required for operations could be difficult to implement 
if the beach section, on top of which the elevation is intended for 
construction, cannot be sufficiently dewatered. Furthermore, the application 
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does not clarify how close the water will be to the upstream raised dam when 
the water quantity is at 6 Mm3.  

Similarly, the dimensioning calculations for the dam raisings and new dams 
have not been presented in the application. 

The application presents the updated flood wave calculations. The applicant 
submitted the risk report concerning tailings pond dams dated 30 September 
2013 directly to the Dam Safety Authority on 1 October 2013. In the flood 
wave calculations, the discharge water quantity is assumed to be the 
maximum possible water quantity for the basin (6.0 Mm3). In the case of 
accident, if the water in the basin is released in its entirety, the flow that is 
generated will also carry a large quantity of tailings. This has not been taken 
into account in the actual flood wave calculations. The calculations also fail 
to show if the flood wave calculations have been made to a level of +238, 
as stated on page 5 of the report (Insinööritoimisto Pekka Leiviskä 
31.5.2013), or to the levels of +270 or +300. If the calculations have been 
performed using the dam crest height of +238, the impacts on flow rates and 
flood waves with the dam crest being at the levels of +270 and +300 need 
to be clarified. It is the understanding of the Dam Safety Authority that using 
the water quantity of 6.0 Mm3 in the calulations, the flow rate and the quantity 
of tailings being washed away with the water would increase if the dam crest 
is +238 instead of +270 or +300. The dispersion of tailings has been 
assessed in a risk report issued by Geobotnia Oy on 30 September 2013, 
for a scenario where all upstream-made raisings would collapse at the same 
time while the area was full or almost full.  The height of the tailings bench 
in the calculations is estimated at 10 and 20 metres. The report does not 
explain the reasons why these bench heights are used. 

Page 14 of the report for the flood wave calculations states that in the 
examination of breakage, the site most liable to risk from the perspective of 
the concentration plant was examined. The report fails to clarify if this same 
site is also the site most liable to risk from the perspective of external 
damages, or if the site most sensitive to cause external damages is perhaps 
the highest point of the dam. The highest point of the dam was excluded 
from the calculations of 2011, as the water was mainly directed past the 
concentration plant (Insinööritoimisto Pekka Leiviskä 31.5.2013 p.9). The 
risk report describes the sites at risk in various breakage scenarios, the 
majority of which are within the mining area. The buildings outside the mining 
area at potential risk are not listed. The report also fails to describe the risks 
focused on the environment (short and long-term impacts). Similarly, the 
possible risks focused on the Vajukoski hydropower plant and the power 
plant dams are not shown in the risk report. In breakage scenarios 1.3 and 
4, the flood wave discharges into the Kitinen River and the Vajukoski basin. 
According to the calculation, with the computational cross-section of 30 
(cross-section located close to the earth dam of the eastern shore of the 
Vajukoski power plant) in breakage scenario 1, the height of the high water 
of the flood wave is +206.49. The height of the crest of the dam on the 
eastern shore of the Vajukoski power plant is at the level of +206.50, and 
the upper surface of the sealed structure is at a level of +205.50. Therefore, 
it is likely that the earth dam on the eastern shore of the Vajukoski power 
plant will become damaged. In computational cross-section 200 (cross-
section located on the shore of the Vajukoski basin), the high water level is 
at +205.00, and in computational cross-section 201 (land-based cross-
section located closest to the shore of the Vajukoski basin) +206.63. The 
NW for the Vajukoski basin is at the level of +203.60, flood HW at the level 
of +204.00 and the emergency HW level at 205.00. In accordance with the 
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Dam Safety Act, the Vajukoski power plant has been categorised as class I. 
The dams of the tailings pond have also been categorised as class I dams 
according to the Dam Safety Act. It is the view of the Dam Safety Authority 
that the risk report needs to be supplemented in respect to the harm and 
impacts focused on the environment, sites at risk located outside the mining 
area (e.g. buildings penetrated by the flood wave), as well as in respect to 
potential risks posed on the Vajukoski power plant and the power plant 
dams.  

The document entitled Identification and assessment of catastrophe, dated 
29 April 2011, describes conditions where dam accidents are assumed to 
be possible. Of the possible reasons for dam accidents identified, it is the 
opinion of the Dam Safety Authority that the potential reasons, the breakage 
of the membrane, and an overfilled basin with simultaneous, extended 
heavy rains during the snow thaw period, are lacking. Section 3.3 states that 
the tailings pond dam is not per se subject to the treatment of hazardous 
chemicals, therefore it does not comply with the definition of catastrophe. 
Probably based on the aforementioned, in section 3.4 Preparations for 
catastrophe, the dam accident has not been taken into consideration. The 
Dam Safety Authority pointed out that in accordance with the Mining Waste 
Decree, tailings ponds have been classed as mining waste areas posing the 
risk of catastrophe.   

According to section 4 of the Dam Safety Decree (319/2010), there must be 
effective transport connections to the dam. The service access for the dam 
needs to be planned, and if necessary also assured in cases of flood and 
dam accidents. There are alternative transport routes leading from the 
mining area to the dam, but the dam breakage would probably close the only 
road leading to the mining area, which would mean that getting external 
rescue services to the site would be impossible.  

It is the opinion of the Dam Safety Authority that the application should be 
supplemented with the missing calculations as well as the deficiencies 
mentioned above in the risk report. The structures for tailings pond A should 
be dimensioned in such a way that safety is not compromised, even if the 
toe drains in the inside of the dam do not function. 

4. Municipality of Sodankylä 

The Municipal Executive Board, in its capacity as the planning authority, has 
issued its statement whereby it has no remarks to make on the permit 
application. The Municipal Executive Board has favoured the expansion of 
the production of the Kevitsa Mine taking into consideration the statements 
issued by the municipal planning authority, environmental authority and 
health protection authority. 

5. Municipality of Sodankylä / Environmental Protection Authority 

According to the Board, the most important issues of the permit application 
are the expansion of the open pit, the raising of the tailings area, expansion 
of the waste rock area, construction of temporary water storage basins, 
diversion of the headwater fork of the Mataraoja Stream, arrangement of 
water management, expansion of the concentration plant, traffic 
arrangements and the increase in the consumption of blasting agents, 
concentration chemicals and fuels. 
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The tailings stockpiling area is proposed for raising to the level of +270 
(heights shown in the N60 height system) for increasing the stockpiling 
capacity. The application proposes that in the future it would be possible to 
further raise the tailings pond, to a maximum level of +300. In connection 
with its permit application of 19 December 2011, the applicant has proposed 
that despite the stockpiling plan now proposed, the maximum height of the 
stockpiling area would be permitted at +300. As a supplement to the permit 
application on 5 November 2012 whereby FQM Kevitsa Mining Oy issues its 
proposal for the permit regulations of the environmental permit concerning 
the expansion of operations (permit regulation no. 29), the mining company 
has nevertheless proposed the height of tailings pond A as +270. In FQM 
Kevitsa Mining Oy’s EIA Report of 2011 concerning the expansion it is stated 
in respect to the dams, that dam safety perspectives and other technical 
factors set limits on the possible raisings. According to the EIA Report, in 
theory in respect to the raisings, the stockpiling height can be raised to the 
level of +280. Taking into account the dam safety perspectives, according to 
the report, the maximum stockpiling height of +260 can be retained in 
practice. The environmental board is of the opinion that if elevation in 
accordance with this permit application (tailings pond A) is raised from +235 
to +270 and in the future if raised to the level of +300, special consideration 
must be given to technical solutions and the statement of the dam safety 
authority is essential. The statement of the dam safety authority is also of 
primary importance because in accordance with the application the collapse 
of the tailings pond dam would be the most significant environmental risk of 
operations. It is also notable that at this stage the raising has been planned 
for implementation in such a way that the first raising is conducted 
downstream and the remaining raisings upstream. The raising to be 
conducted upstream will be done on top of the tailings and reduces the size 
of the stockpiling area each time the dam is raised. If dam technical solutions 
are also implemented in the same way with later raising, will the increase in 
the stockpiling capacity of the tailings pond when constructing upstream be 
very significant in relation to the increase in dam safety risks. The 
environmental board has stated that efforts shall be made to seek alternative 
stockpiling solutions in order to avoid excessively large risks.  
  
In its original permit application (19 December 2011) FQM Kevitsa Mining 
Oy has proposed that the construction of the base structure for tailings pond 
A would be adequate without the installation of an artificial structure, i.e. the 
base structure of compact basal till would be sufficient in those areas where 
the natural peat layer is less than 0.5 metres. The permit regulation 
proposals issued in the supplement to the permit application (5 November 
2012) concerning the base structures of the tailings ponds (permit regulation 
no. 31) proposes for the base structures of the waste areas to be built from 
a constructed or natural layer of peat, the thickness of which, following the 
compression occurring with the planned maximum loading, is at least 0.3 
metres and the theoretical permeability of the compacted peat is a maximum 
of 10-10 m/s. In mineral soil areas and areas where the peat thickness is less 
than 0.5 metres, the compactness of the base can be improved in place of 
the aforementioned solution using bentonite lining. The permit regulation 
proposal is in line with the decision issued by the Vaasa Administrative Court 
(28.8.2012) no. 12/0248/1. The environmental board states that the peat 
layer or bentonite lining is essential on the base layer, because the 
underlying basal till is not of uniform quality, but can change in respect to 
permeability. If water containing harmful substances is able to access the 
bedrock fractures and the groundwater, the harmful substances could even 
travel long distances from the mining area. The fractures in the bedrock must 
be studied in the future. The environmental board has also contemplated 
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whether or not it would be possible that if the base structure had not been 
originally planned and dimensioned for the stockpiling height of +300 (an 
increase of 65 metres compared to the current level) or even to stockpiling 
height +270 (an increase of 35 metres compared to the current level), which 
means that the base structures would not have been sufficient for a raising 
of this magnitude. With the mass and loading, the pressure will also rise in 
the tailings pond, particularly at the base and therefore the potential travel of 
harmful substances through the base structures also increases. This shall 
be taken into account in the contemplation of stockpiling height and capacity. 
 
The supplement (12 April 2013) of Kevitsa Mining Oy examines the 
characteristics of tailings ponds A and B operating in the concentration 
operations. Both tailings fractions contain chrome concentrations, the origin 
of which is unclear. The origin of chrome in the tailings shall be examined in 
the future.  

 
The environmental board has paid particular attention to the water balance 
and water management arrangements. In spring 2013 FQM Kevitsa Mining 
Oy submitted an application for the alteration of the permit with the Northern 
Finland Regional State Administrative Agency for the discharging of treated 
surplus water of the Kevitsa Mine into the Vajukoski basin (permit decision 
no. 60/2013/1). The permit application applied for alteration in permit 
regulation no. 7 of the environmental permit (46/09/1) concerning the 
conducting of water. The mine applied for a permit to discharge larger 
quantities of surplus water into the basin than the maximum quantities 
stipulated in the permit regulations of the environmental permit. 
Furthermore, the company applied for a permit to discharge surplus water 
into the Vajukoski basin even during times when the hydropower company 
Kemijoki Oy is not discharging. In its justification for the application, the 
mining company stated, for instance, that following the commencement of 
operations, the overland runoff area and adjacent bog region accumulated 
substantially more groundwater and thaw water than forecast. According to 
the mining company the management and conducting of this water into the 
Vajukoski basin was problematic to conduct in accordance with the permit 
regulations of the existing environmental permit. The environmental board 
has notified that it must be possible to avoid corresponding sudden water 
management problems, and consequently FQM Kevitsa Mining Oy shall 
conduct a shear survey/interpretation of the area. The bedrock of the Kevitsa 
area is fragmented and the area has a number of shears and faults. These 
factors affect the movement of groundwater and the recognition of such in 
groundwater modelling is essential. It is the view of the environmental board 
that the conducting of a survey is an essential part of issuing the permit 
decision. 
 
Alteration to permit regulation no. 7 has also been sought in such a way that 
the treated surplus water would not have to be discharged to the overland 
runoff area at any time of the year. However, the permit decision states that 
there are no grounds for bypassing the overland runoff area (permit decision 
no. 60/2013/1). Waste water is generated at the Kevitsa Mine by the 
concentration process, mine drainage water, sanitation water, as well as the 
seepage and runoff from the stockpiling and operational areas. All water 
generated in the area with potentially weakened quality will be conducted 
into the water storage basin and following the metal precipitation currently 
discharged onto the overland runoff area, from which the excess water is 
discharged into the Vajukoski basin. The water accumulated in the water 
storage basin can hold solids, elevated concentrations of metals, sulphate, 
phosphor and nitrogen compounds. The mining company has supplemented 
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its environmental permit application on 26 September 2012 with a report on 
the functioning of the overland runoff area in the long term. It is the opinion 
of the environmental board that the report appears to be of a very general 
nature and exceedingly theoretical. As there is no research-based 
information on the effectiveness of the functioning of the overland runoff 
area, the water should be released into the waterway via the overland runoff 
area in order to ensure that practical information is obtained on the 
effectiveness of the area in light of future use. The overland runoff area has 
been in operation since summer 2013, a time of low precipitation. The 
functioning of the overland runoff area could be more certain during dry 
summers. Therefore, information of the functioning of the area during 
different conditions needs to be obtained. Nevertheless, already when 
discharging the water to the overland runoff area, the water should be 
sufficiently clean and the quantities of harmful substances small enough that 
these can even be discharged directly into the waterway, because to date 
there is no information or certainty about the cleansing operation of the 
overland runoff area.   
 
Prior to discharging to the overland runoff area, the surplus water is treated 
by raising the pH of the water using calcium hydroxide, whereby the metals 
precipitate on the bottom of the sedimentation basin. The slurry generated 
in calcium precipitation will settle on the bottom of the precipitation basin. 
The quantity of slurry is substantial and the precipitation basin will have to 
be emptied at least once a year, and perhaps even more frequently. There 
is no auxiliary line for the treatment of water, which means that the removal 
of precipitate should occur at a time of the year when there is no need for 
the discharge of surplus water. In practice, this is possible during the winter 
months and dry summer months. As conditions are challenging in the winter 
and precipitation quantities cannot be forecasted, the construction of an 
auxiliary water treatment line should be considered. In this way, the surplus 
water can be removed from the area also during the emptying of the 
precipitation basin. 

  
The applicant has proposed that the total loading limit set in the permit 
regulation (permit regulation no. 8) of the environmental permit would not be 
set during the current stage of operations, rather this would be stipulated if 
necessary in connection with the inspection of the permit. If the total loading 
limit cannot be left unspecified, the applicant has proposed that the total 
loading for the Kitinen River could be a maximum of 1800 kg of nickel and 
1050 kg of copper per year. The threshold values for total loading of the 
existing environmental permit are 400 kg of nickel and 200 kg of copper a 
year. The nickel, copper and solid matter concentrations of water removed 
from the mining area, along with the threshold values set for pH, are 
proposed for maintaining at the same levels.  The environmental permit 
application shows the possible water balances of the mine during different 
operational times. With the water balance according to the production of the 
currently valid permit (5 Mt/a), the discharge requirement into the Kitinen 
River is proposed at approximately 2,300,000 m3/a. When operations are in 
the final stages and production is at the level of 10 Mt/a, the water balance 
would be at its greatest. In this case the discharge requirement into the 
Kitinen River is estimated at approximately 3,500,000 m3/a. According to the 
application, the discharge requirement into the Kitinen River will increase by 
1½ times as production changes are made. The total loading quantities are 
nevertheless proposed as being stipulated in the permit regulations as 4½ 
times larger for nickel and over five times larger for copper compared to the 
current total loading quantities, with the concentration limit mg/l remaining in 
accordance with the current environmental permit (Ni 0.5 mg/l and Cu 0.3 
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mg/l). It is the opinion of the environmental board that the increase in total 
loading quantities to an average of five times is by no means justified and 
should not be permitted. As the water balance grows, the risks grow 
proportionately. Threshold values need to be raised at least proportionately 
with the rise in the water balance (quantity of water to be released into the 
Kitinen River). The monitoring reports for the Kevitsa Mine for 2010, 2011 
and 2012 also show that the concentrations of harmful substances in the 
water have not been that high. The integrity of the concentration threshold 
values (Ni, Cu, solids) and total loading threshold values should indeed also 
be considered for the same reason.  
 
The permit regulation proposals issued by the mining company (permit 
regulation proposal no. 7) also proposes a threshold value for sulphate 
concentration. The threshold value has been proposed as 2,000 mg/l. 
According to the application supplement (1 November 2012) this threshold 
value is based on the findings from the experimental concentration and 
comparison data obtained from other mines. Furthermore, the estimate 
includes a significantly large confidence margin, in order for playing it safe 
in regards to the assessment of environmental impacts. According to the 
supplement to the application, thanks to the water treatment system it can 
be regarded as relatively certain that the maximum concentrations 
presented will not be exceeded by operations at the Kevitsa Mine. Sulphate 
concentrated water is produced in the mining area at the tailings ponds, 
waste rock area, ore storage area, and in the pit. In addition, the adjustment 
of the pH of surplus water is conducted using sulphuric acid prior to 
discharging to the overland runoff area. In the future the sulphate 
concentrations of the water will more than likely rise. It is the opinion of the 
environmental board that the stipulating of a threshold value for sulphate 
concentration in the environmental permit regulations is justified due to the 
numerous sulphate sources of the mine. Nevertheless, the threshold value 
should be considered on the basis that the purpose of the permit regulations 
is to reduce total loading on the waterway, not to set a threshold value for 
concentrations that will in any case not be exceeded. Also to the use of other 
acids in the adjustment of the pH of surplus water for mitigating sulphate 
loading needs to be considered. 
 
FQM Kevitsa Mining Oy has proposed an alteration to its original (5 
November 2012) permit regulation proposals on 12 April 2013, whereby the 
pumping of surplus water into the Vajukoski basin should be permitted 
regardless of the discharge of the power plant. The mining company has 
also sought this discharge permit in spring 2013. The Northern Finland 
Regional State Administrative Agency did not grant a permit in line with the 
permit application, rather according to the permit decision the discharge of 
surplus water into the Vajukoski basin shall be stopped following a 48-hour 
power plant interruption. The decision is temporary, being valid through to 
31 December 2013. The environmental board of Sodankylä has processed 
the permit application in question in its meeting convened on 13 May 2013 
and stated, for instance the following: “The application for alteration to the 
permit (dispersion modelling) did not assess the possible sedimentation 
occurring in the basin or the stratification of concentrations throughout the 
interruptions in discharges, or the release of these from the basin when 
discharges are commenced. The application also fails to take into account 
for how long the water will be discharged for individual periods from the 
Vajukoski basin. If, for instance, the discharging occurs every two days with 
a brief duration, is it possible that the concentrations of harmful substances 
and solids will not have time to exit the basin, rather the concentrations will 
start to increase in the basin. The chronological limitless discharge of excess 
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water into the Vajukoski basin shall not be permitted, rather a time limit for 
such must be imposed, for instance the 48 hours used in the dispersion 
modelling described in the application. The environmental board has 
reiterated the same and added that when deciding on discharging, the 
experiences and findings obtained during autumn 2013 on the impacts of 
discharges should be taken into consideration. In its original permit 
regulation proposal submitted to the Regional State Administrative Agency 
(5 November 2012) concerning permit regulation proposal no. 7, it has been 
proposed that the pumping of water must be interrupted in such situations 
where the Vajukoski Power Station or flood gates have not discharged water 
for over 48 hours. The environmental permit application presents the 
findings of the waterway impact modelling in respect to the discharge of 
surplus water. The modelling has not taken into account the power plant 
interruptions with a duration in excess of 48 hours or how often these 
interruptions occur. The supplement to the permit application (1 November 
2012, Expansion of the Kevitsa Mine, supplement to the waterway impact 
assessment) verifies in respect to sulphate that the minimal and short-term 
saline stratification is at least possible in theory in the upper basins of power 
plants. Therefore the waterway modelling shall also be supplemented in 
respect to sulphate. Indeed the modelling shall comprehensively take into 
account the different prevailing conditions (e.g. temperatures, wind 
conditions, discharging quantities of Kemijoki Oy, surplus water quantities 
discharged into the Vajukoski basin, various harmful substances, different 
discharging times, and power plant interruptions, etc.). Sedimentation is also 
estimated according to the permit application to remain minimal as a result 
of regulation and fluctuations in flow rates. Nevertheless, the application has 
verified that when discharging surplus water during the interruption of the 
Vajukoski Power Plant the sedimentation could temporarily be more 
significant. However, attention should be given to the quality of the sediment 
in the Vajukoski basin. It is the view of the environmental board that the 
supplementing of the modelling is essential in order for the permit granting 
requirements to be fulfilled in line with the Environmental Protection Act. The 
unrestricted discharge into the Vajukoski basin can cause an unsustainable 
situation whereby environmental impacts can no longer be controlled.  

 
FQM Kevitsa Mining Oy has proposed a so-called mixing zone for the nickel 
concentrations. According to the Government Decree on Substances 
Dangerous and Harmful to the Aquatic Environment (1022/2006) the 
arithmetic annual average for nickel as a soluble concentration in the water 
must not exceed the sum (21 µg/l) of the environmental quality standard 
environmental quality standard (20 µg/l) and the natural background 
concentration (1 µg/l). According to the Decree, based on application sought 
by the mining company, a mixing zone can be specified, where concentration 
can exceed the presented environmental quality standard, providing that the 
remaining surface water formation is in accordance with the standards in 
question. According to the supplement (1 November 2012, Expansion of the 
Kevitsa Mine, Supplement to the Waterway Impact Assessment) the mixing 
zone proposed is the southern section of the Vajukoski basin that extends 
out to the Vajukoski Dam on the northern side of Silmäjängänmaa, and 
continuing from the dam downstream to the Vajusuvanto Bridge level. 
According to the application, in the impact region of the waste water of the 
Kevitsa Mine, the overall nickel concentrations in the waterway mainly 
remain below the environmental quality standard. Nevertheless, the limit 
may temporarily be exceeded when releasing large quantities of waste water 
in the immediate vicinity of the discharge point. The environmental board 
has noted that the area coverage of the mixing zone has been presented as 
very large. The area proposed cannot be regarded as being in the immediate 
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vicinity of the discharge point as proposed by the applicant; rather a 
significantly wider area has been sought for the mixing zone. Similarly, the 
need for the mixing zone is not adequately justified. If the specification of the 
mixing zone is contemplated, it should be incorporated into the dispersion 
modelling and researched e.g. the situation whereby Kemijoki Oy does not 
have discharge into the Vajukoski basin. Is it for instance possible that nickel 
will accumulate close to the discharge point and starts moving in a pulse-like 
fashion, when discharging from the Vajukoski basin is commenced. The 
potential pulse impacts can even be evident for long distances in the 
downstream waterway. The mixing of nickel concentrations in the Vajukoski 
basin will not necessarily occur as well in all conditions, which means this 
needs to be taken into account in the modelling. However, primarily the 
nickel concentrations should remain below the threshold values stipulated 
by the environmental standard. 
 
The mining company has proposed for cutting off the northern headwater 
fork of the Mataraoja Stream and the expansion of the waste rock area to 
the catchment area of the northern headwater fork of the Mataraoja Stream. 
In this way the catchment area of the Mataraoja Stream would also reduce. 
The Mataraoja Stream has two headwater forks; northern (catchment area 
6.5 km2) and southern (catchment area 9.8 km2). The mining company still 
proposes the relocation of the site for the northern headwater fork of the 
Mataraoja Stream. The discharge of the northern headwater fork of the 
Mataraoja Stream reduces if the site of the fork is altered according to the 
permit application. According to the new Water Act, the diversion of the 
Mataraoja Stream is handled as ditch-making. As the north-western section 
of the mining area accumulates more groundwater than forecast, it would be 
a good idea to research into whether e.g. clean water can be pumped from 
the groundwater well into the Mataraoja Stream and thereby even out the 
discharge quantities in the Mataraoja Stream. At the same time, the 
groundwater accumulating in the mining area would be reduced.  
 
The mining company has proposed the construction of two temporary extra 
water storage basins with the overall maximum capacity being 
approximately 1.0 Mm3 in the northern section of the waste rock area. The 
capacity of these extra water storage basins corresponds to approximately 
half of the annual water treated at the mine, calculated with average 
precipitation. The basins are constructed to prepare for a situation whereby 
water is not conducted in sufficient quantities into the River Kitinen. 
However, the use of these basins is only temporary has the area in question 
is intended to be commissioned as the waste rock stockpiling area after a 
few years. It is the opinion of the environment board that the making of 
permanent water storage basins would be the better option, because the 
water storage capacity should be always set according to the maximum 
water balance and the water storage requirement will increase in future.  
 
Water management should also take into account the fact that as the 
masses are stockpiled in the waste rock area and tailings area, loading on 
the soil increases and this could affect watershed sites. Similarly, as the 
open pit becomes deeper, the groundwater to be pumped out of the pit and 
the groundwater drawdown affect the watershed sites in the area. This 
should also be taken into account when monitoring the water level of the 
Satojärvi Lake.  

 
In respect to traffic, FQM Kevitsa Mining Oy has proposed an alteration in 
the arrangements for heavy traffic in such a way that concentration haulage 
should also be permitted during the night in the summer months during the 
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period 1 June – 31 August, contrary to that stipulated in the permit regulation 
no. 17 of the existing environment permit. According to the mining company, 
night-time haulage would not cause significant noise disturbances, rather 
would improve the public amenity and would particularly improve the safety 
of light traffic. It is the opinion of environmental board that the areas 
surrounding the access road to the Kevitsa Mine are used as recreational 
areas especially in the summertime, and therefore cannot be regarded as 
being reasonable areas for noise caused by heavy traffic round-the-clock. In 
the main heavy traffic should still operate during the daytime in the summer 
months. The supervisory authority should also have the possibility to limit 
traffic if this traffic causes unreasonable harm or disturbance. 
 
In accordance with the permit decision of the Northern Finland Regional 
State Administrative Agency no. 79/10/1 (17 September 2010), till containing 
<150 mg/kg of nickel can be utilised in all construction sites in the Kevitsa 
mining area. Till with nickel content in excess of the 150 mg/kg threshold 
value is utilised in dam construction on the upstream sealing structures or 
other similar structures. In its supplement to the permit application dated 5 
November 2012, the mining company has proposed that high nickel 
concentrated till could be used in covering structures for the closure of the 
tailings ponds and waste rock area, as there will be a lack of till during the 
final stages of operations at a mine once closure stages commence. The 
runoff would be directed from the areas in question for water treatment. As 
the background concentrations for nickel in the soil, bedrock and bodies of 
water in the area are also very high, it is the opinion of the environmental 
board that the use of a high nickel till in the covering structures will probably 
further increase the concentrations of nickel in the runoff and seepage. If the 
use of high nickel concentrated till in the covering structures is permitted, 
active water treatment methods should be commissioned for the treatment 
of generated seepage and runoff until the emissions quantity has stabilised. 
Consideration should be given to setting a threshold value for nickel 
concentration when using in the covering structures. In this case, a 
statement from GTK (Geological Survey of Finland) is essential.  
 
In respect to the rehabilitation measures for the open pit, the environment or 
board states that the potential contamination of environmental water caused 
by the water of the open pit via fractures, cracks and faults needs to be 
examined. In the supplement to the permit application (11 April 2013, Water 
Quality of the Filled Open Pit) the stratification of poorer quality water on the 
base of the pit over time has been presented. As a consequence of this 
stratification, it may be assumed that the concentrations of metals and 
sulphate in the water layers of the bottom sections of the pit will be 
significantly higher than the concentrations in the surface layers. The 
conducting of a shear survey/interpretation would significantly facilitate the 
assessment of water flows and the making of the rehabilitation plan for the 
open pit. 
 
In respect to water treatment, in addition to the passive methods wherever 
necessary active methods should also be considered, in order to make 
assurances that the best available techniques and the best environmental 
practices are used. As a consequence of the possible granting of a new 
environmental and water management permit on the basis of the permit 
application, and the alterations to the operations as a result of such, the 
mining company should update its waste management plan and 
rehabilitation plan in accordance with the new permit. 
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In respect to the environmental impact monitoring programme, the 
environmental board notes that some of the groundwater pipes in the 
existing monitoring plan for the Kevitsa Mine (18 February 2012, Monitoring 
Plan for the Production Stage and Production Ramp Up Stage) have been 
drilled into the soil and some have been drilled as far as the rock. The 
groundwater pipes that have been installed down to the rock will not 
necessarily provide reliable results concerning the quality of groundwater in 
the soil. If the impact of the bedrock on the groundwater and the quality of 
the groundwater in the soil is monitored in the area, there should be a 
sufficient number of pipes installed in both ways in different sites in the 
mining area and outside the mining area. The concentrations of harmful 
substances in the groundwater can increase during operations, which 
means it is very important that the groundwater samples precisely provide 
the information that was intended to acquire.   
 
The environmental permit application of FQM Kevitsa Mining Oy shows that 
the consumption of chemicals, fuels and blasting agents will increase in 
relation to the increase in excavation quantities. Therefore, the nitrogen 
loading caused by the increase in the quantity of blasting agents used will 
also increase. The increase in consumption and possible change in 
chemicals must be taken into consideration when making the monitoring 
plan. 
 
FQM Kevitsa Mining Oy has also applied for a permit to commence 
operations and the permit to commence operations despite of appeal, and 
presents its proposal for the alteration of the security payment in the permit 
application supplement dated 25 June 2013. The environmental board 
points out that the determination of security must take into consideration the 
rise in costs since 2009, which is when the earlier security was stipulated. 
The security must cover possible costs for the restoration of the 
environment. 
 
FQM Kevitsa Mining Oy submitted its permit regulation proposals for the 
environmental permit application concerning the expansion of production at 
Kevitsa to the Northern Finland Regional State Administrative Agency on 5 
November 2012, with further supplementation on 12 April 2013. In addition 
to these matters already discussed herein, the environmental board would 
also like to make the following statements on the permit regulation 
proposals:  
 
 
Permit regulation proposal no. 18 
Permit regulation proposal no. 18: Waste rock that is either used immediately 
or following a brief storage period for construction or other applications, is 
not regarded as being waste, providing that the sulphide sulphur content of 
the rock material remains below 0.3%, with an average of less than 230 
mg/kg of the sulphide nickel of the rock material and average overall nickel 
concentration less than 500 mg/kg, and otherwise has suitable 
characteristics for being utilised.  
 
The mining company has applied for alterations to permit regulation no.18 
of the existing environmental permit, in such a way, that waste rock was 
permitted to be used for the purpose of the construction of the mine access 
road, for which the abovementioned threshold values were stipulated, and 
the requirement stating that on average over 50% of the nikkel the rock was 
bound with silicates was removed. According to the permit issued by the 
Northern Finland Regional State Administrative Agency (no. 5/10/1, 4 
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February 2010) waste rock may only be used in the construction of the 
access road for the mine (“Waste rock generated shall either immediately, 
or following a brief storage period, shall be delivered for construction material 
used in the access road for the mine", PSAVI/60/04.08/2010). The permit 
regulation proposals now presented has admitted mention of the access 
road, otherwise the regulation has been unchanged.  The current form of the 
permit regulation proposal can be understood to mean that waste rock can 
also be freely delivered for use in construction or other operations outside of 
the mining area. The environmental board would like to point out, however, 
that assurances must always be made in respect to environmental safety 
and the compatibility at the site for use must be examined.  
 
Permit regulation proposals nos. 29 and 34 
These permit regulation proposals concern the regulations associated with 
tailings pond A and the waste rock area (permit regulation proposal no. 29) 
and tailings basin B (permit regulation proposal no. 34). According to the 
existing environmental permit the top sections of these waste areas should 
be made to slope towards the edges. The permit regulations have been 
issued in order to ensure minimal uncontrolled emissions into the 
environment. Runoff is directed to the edges of the waste areas if the top 
sections slope towards the edges, and in this way the runoff is easier to 
control and the water will not accumulate in the centre of the waste area. 
The permit regulation clause in question has been removed from both permit 
regulation proposals. The obligation for the top sections to slope towards the 
edges should be retained in the permit regulations. 
 
Permit regulation proposal no. 59 
This permit regulation proposal concerns the closure of areas and 
decommissioning of operations. Permit regulation no.61 of the current 
environmental permit corresponds to permit regulation proposal no. 59. 
However, the following sentence has been removed from the permit 
regulation: “The plan shall include a landscaping plan compiled by an expert 
(landscaping architect or similar), on the basis of which the utilisation of 
mining waste areas, final shaping and landscaping is implemented.” This 
permit regulation has been issued because the specification of a more 
accurate landscaping plan attempts to ensure that the area fits in with the 
landscape as well as possible following the decommissioning of mining 
activities. As the mining company has proposed the maximum height for the 
tailings area to be +300 (currently +250) and for the waste rock area +310 
(currently +295), the maximum height of the tailings area in particular will 
change substantially. This being the case, the requirement in the permit 
regulations for the restriction of landscape harm should be retained for the 
landscaping planned to be conducted by an expert.  

 
The purpose of this statement was to attempt to comment on the most 
important matters arising in the permit application. In conclusion, the 
environmental board would like to state that the environmental board can 
provide a more detailed statement on the permit application, once matters 
have become further specified on the basis of extra studies and any possible 
supplementations to the permit application have had been completed.  

6. Health protection authority of the Municipality of Sodankylä 

The basic security board states the following on the permit regulations 
proposed by the mining company. The proposal issued by the health 
inspector is approved after altering in such a way that the second paragraph 
of the permit regulation proposal of the proposal section is removed. 
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Permit regulation proposal no. 5. The seepage water with concentrations of 
solid matter formed in the construction areas and peat extraction areas shall 
be conducted into the Kitinen River via a treatment system that assures the 
water quality of the Kitinen River is not compromised.  

Permit regulation proposal no. 6. The concentrations of the water to be 
released at directly into the terrain must be monitored with sufficiently 
frequent analyses. 

Permit regulation proposal no. 7. The quality of the water to be pumped into 
the upper basin of the Vajukoski Power Plant must be monitored using 
adequately frequent sampling, because raw water is taken from the same 
basin for the domestic water facility. The water quality of the Vajukoski upper 
basin needs to be conducted adequately to prevent the water quality of the 
River Kitinen from been weakened.  

The permit regulation proposal no. 8. In this permit regulation proposal the 
total loading caused by treated water conducted into the Kitinen River may 
not exceed 1,800 kg of nickel and 1,050 kg of copper each year. In currently 
valid environmental permit, the total loading caused by treated water 
conducted into the Kitinen River may not exceed 400 kg of nickel and 200 
kg of copper each year.  

In the permit regulation proposal the amount of water pumped into the upper 
basin of the Vajukoski power plant is 275 l/s. The pumping of water must 
be interrupted in situations where the Vajukoski Power Station or flood 
gates have not been discharging water for over 48 hours. In the currently 
valid environmental permit the amount of water pumped must not exceed 
150 l/s. The pumping of water must be interrupted in such situations where 
the Vajukoski Power Station or flood gates are not discharging water.  

The total loading caused by the treated water conducted into the River 
Kitinen mentioned in permit regulation proposal no. 8 is 1800 kg of nickel 
and 1050 kg of copper, which is too large and not in proportion to the 400 
kg of nickel and 200 kg of copper a year mentioned in the existing 
environmental permit, even though the quantity of water to be pumped 
almost doubles in a year. The large quantities of nickel and copper pose a 
substantial risk for the sedimentation of metals on the bottom of the 
Vajukoski upper basin, thereby weakening the water quality in the Kitinen 
River. 

7. Statement of the Geological Survey of Finland (GTK) 

This statement discusses the sections of the application insofar as they fall 
within the field of the GTK experts.  

GTK verifies that the modelling for groundwater has mainly concentrated on 
the water balance of the bedrock and no bedrock fracture interpretation has 
been conducted for the model, which is essential for e.g. modelling of water 
movement due to the lack of data.  

The findings of the risk assessment concerning operations may be regarded 
as being directive and in the future the modelling should be improved. The 
assessment lacks the risks involved with breakdowns and failures and the 
management of these risks. The application provides no description what 
action would be taken in situations of failure associated with the treatment 
of water and what impacts this would have on the receiving waterway. The 
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management of water failure situations, extreme weather conditions and the 
assessment of impacts should be developed with the appropriate methods.  

In respect to the characteristics of mining waste GTK has stated that the 
waste management plan does not include a description of the geochemical 
composition of peat. There is no description of the management of the runoff 
from the overburden stockpiling areas. 

The placement of mining waste, waste rock and tailings on compacted peat 
subsoil is good environmental practice. With the stockpiling waste rock is 
recommended for the slightly acidic producing rock to be stockpiled in the 
lower sections of the stockpile. The applicant has proposed the installation 
of a bentonite lining has the sealing structure for the till ground of the edge 
areas of tailings basin A, as these areas do not have a peat layer. The 
installation of the lining is important, because the underlying soil cover is thin 
and permeability of till gravel lenses in places is greater than that verified in 
laboratory studies. The expanse and location of the fragmented zones of the 
bedrock are unknown. If harmful substances are able to access the rock 
groundwater these could travel a number of kilometres from the mining area. 

The application does not describe how the bentonite peat layer boundary 
zone will be constructed. It is important that during the waste filling stage 
and as the fill thickens the boundary zone will not be subject to the risk of 
leaks. The direction of internal water pressure can be affected by the fact 
that over time in the bentonite lining bordering the till and the compacted 
peat area the long-term extra compression is smaller than the thickest peat 
layer on the bog side. 

The depth of the rock surface is of central importance in the directing of 
water pressure as the filling increases in thickness. One example is taking 
into account the impact of the rock in the central section of pond A. It is 
recommended to monitor the water quality of footing drains in order to verify 
the possible pumping water from the drains assisting the oxidation of 
sulphide minerals. Information on the mineralogical composition of waste 
rock and an estimate as to the binding of nickel and copper with silicates 
and sulphide minerals is missing. This information is needed when taking 
into account the long-term oxidation risk of waste rock and associated risk 
of the leaching of harmful substances in the selection of rehabilitation 
methods. 

Information about the composition of slurry generated from the treatment of 
water, and the quantity during the life of mine, is missing from the application 
and the waste management plan. Details about the geochemical behaviour 
of slurry at the disposal site and an estimate of the impacts of these on the 
quality of water to be pumped from the tailings pond in the long term is also 
missing. This information should be added to the waste management plan. 

The waste management plan should be updated with a description of the 
placement sites for overburden and the management of runoff. Mining 
operations in line with sustainable development would require investment 
into research for the mitigation of mining waste emissions and for increasing 
utilisation. 

It is the opinion of GTK that the alternative of underground mining is an 
option that should be examined, and the costs for the closure of the waste 
areas and subsequent monitoring costs, as well as the possible costs of the 
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restriction of land use (e.g. losses in reindeer pastures, restrictions to 
recreational use) of should also be taken into account in cost calculations.  

According to the statement, the management of water from the mining waste 
areas is acceptable on the general level. There are deficiencies with the 
water management of the tailings stockpiling areas. Clear assessment of the 
improvement of water quality on the overland runoff area is missing. The 
application did not clarify the conducting of water in the footing drains and if 
the management of such affects the temporal fluctuations in chemical 
quality. The statement states that the retaining ability of peat and the 
functioning in the long term in the treatment of mine water shall be 
researched using field and laboratory tests. 

The overland runoff area cannot be regarded as a treatment facility for 
process or drainage water. Consequently the quality of water to be 
conducted to the overland runoff area should be at a level that will not 
increase saline contents in the Kitinen River (alkaline and other alkaline 
metals and anions such as SO4 and Cl) or the increase in concentrations of 
harmful substances that will affect the fauna of the Kitinen River. Waterway 
impacts cannot be estimated on the basis of research and modelling 
conducted because the quality of the discharge water has not been 
assessed adequately. The risk of increased saline in the Kitinen River 
should also be updated in the future. The costs of alternative treatment 
methods have not been told. Water management should be dimensioned for 
a larger quantity of water in the water balance in order to avoid problems. 
As operations expand there will be a leader for the storage of water and it is 
recommended for permanent storage basins to be constructed. The 
rehabilitation plan should be updated particularly in respect to the wetland 
treatment facility. 

It is the opinion of GTK that the rehabilitation plan is adequate. The 
geochemical composition of the seepage from the waste rock area based 
on monitoring findings provides extra information for the selection of the 
covering structure and the requirement for water treatment, and the possible 
selection of treatment method. The plan should be appended with an 
alternative whereby tailings of tailings pond B have been sold. 

The rehabilitation plans for mining waste are missing from the waste 
management plan. This should be added in order that the plans can be 
checked again in connection with the updating. Closure plan should be 
updated in respect to estimate of the impact of the potential oxidation of 
sulphide minerals of the pit walls on the pit water quality, and the impact of 
waste rock stockpiling area seepage on water quality. 

A shear map of the ground rock is missing from the application. This should 
be added to the closure plan including estimate as to the dispersion of pit 
water along the fractures following closure. 

In the data, the rock groundwater pipes need to be separated from the pipes 
drilled into the soil and new pipes should be installed for monitoring the 
impact on the soil groundwater and four supplementing the monitoring 
network. A more extensive analysis of the samples taken from the pipe 
should be conducted once a year. 

The monitoring procedures should specify cobalt from the monitoring 
samples once a month, as cobalt is a potential harmful substance in the 
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waste rock and tailings. Furthermore, the monitoring should include clearer 
monitoring of tailings residues in the water and tailings. 

It is recommended for field measurements to be conducted on site for the 
water samples including pre-treatment of the samples. In its statement GTK 
proposes that the water quality of the footing drains are incorporated in the 
monitoring programme. The quality of water for the tailings area should also 
be monitored. 

The aggregate sample taken from the tailings should be stored in such a 
way that no sulphide oxidation is allowed to occur. Furthermore, samples 
taken from tailings following froth flotation should be a representative sample 
in such a way that it does not contain too many or too few sulphides. 

Comments, claims and opinions 

8. Asko Koivuaho  

Asko Koivuaho believes the permit procedure is illegal, because at the 
information briefing meeting concerning the EIA document, the 
representative from the Lapland ELY Centre had interrupted the address 
given by Asko Koivuaho. It is the opinion of Asko Koivuaho that this 
interruption infringes his rights to be heard. According to Mr Asko Koivuaho, 
the address he gave at the event was not long. The address was interrupted 
after 20 minutes, which means that Asko Koivuaho did not have time to 
handle even the basics of the matter. 

The complainant demands for the expansion process for the mine to be 
interrupted and a new EIA process should be initiated. Sufficient time needs 
to be reserved for processing the conditions of a new EIA document and no 
one should be allowed to exclude others. 

For instance, the complainant did not have the opportunity to ask about the 
open pit during the EIA meeting. Due to toxic dust and open pit within the 
reindeer husbandry area is absurd. In the long term the bodies of water will 
also suffer from dust and affect the health of inhabitants and mine 
employees. A complainant asks whether the reason for the interruption was 
the fact that the occupational diseases and rehabilitation of environmental 
damage caused by mining operations would cost the company too much 
money. Greedy foreign mining companies are not willing to enter into 
discussions. They merely scoop up enormous profits with the ores we give 
them for free before quickly depleting the deposits, and then move on to find 
more to rob. The complainant also states with some sadness that the mining 
companies operating in Finland receive support from unprofessional civil 
servants. 

According to the complainant the civil servants have tarnished themselves. 
Permanent Secretary Hannele Pokka from the Ministry of the Environment 
has replied to the letter sent by the complainant concerning the interruption 
of the address with “lirum, larum and some home truths”. The complainant 
wonders if the Permanent Secretary is blinded by the mining boom. The 
Parliamentary Ombudsman of Finland replied to the complaint in the same 
way, which just repeats the same unprofessional attitude. The Parliamentary 
Ombudsman’s Office refused to process the complaint of the complainant.  

It is the view of the complainant of attempts are being made to fool the 
stakeholders like little children, because the right to ask questions and to 
state opinions is only reserved for those who know nothing about mines, just 
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as occurred in Sodankylä. The newspapers have stopped printing anything 
negative about the initial stage of the mine conditions they receive from their 
readers. The complainant regards the interruption of his address as a 
continuation of the hiding of disadvantages caused by the mine. The mining 
company and incompetent civil servants have been allowed to build the mine 
just the way they want. The inhabitants are standing and waiting for Kevitsa 
to become the new Talvivaara. 

The complainant had already forecasted the Talvivaara difficulties in the 
newspaper a decade ago. This premonition was not good enough for the 
newspapers in Lapland to print. In able to understand these issues one 
needs to have the basic knowledge of a miner. This is something it seems 
the civil servants are simply unable to grasp. 

Complainant informs that if the environmental permit authority refuses to 
initiate a new process for the matter, he will request the police to investigate 
the interruption and he will possibly lodge a complaint with the police. The 
complainant believes that the police authorities would be unlikely to follow 
suit with other civil servants by soiling their own reputation by issuing “lirum 
larum” statements. The complainant states that evidence of the complaints 
can be found from the archives of the aforementioned offices and can be 
delivered to the permit authority if necessary. 

Appended to the complaint was a newspaper clipping from the Lappilainen 
newspaper dated 8 May 2013. 

The Ministry of the Environment has forwarded the letter sent by Mr Asko 
Koivuaho dated 2 September 2013, which had the same content as the 
complaint sent by Mr Koivuaho to the Regional State Administrative Agency, 
to be taken into consideration by the Regional State Administrative Agency 
in accordance with section 21 of the Administrative Procedure Act 
(434/2003). 

The complainant has supplemented his complaint with a copy of the letter 
received from the Ministry of the Environment, letter sent to the reindeer 
parliament, an email, writings in the newspaper, and photographs. 

In its supplement to the complaint dated 30 April 2014 the complainant 
demands that the newspaper clippings of the complainant that were 
appended to this supplement, as well as the request for police investigation 
sent to the National Police Commissioner are taken into consideration when 
issuing the decision. The complainant has also requested to take into 
consideration the fact that the dangerous conditions of the Kevitsa mine are 
precedents for the new mines. These would completely destroy the entire 
downstream waterway of the Kemijoki River. According to the complainant 
Kevitsa will also be handled in the EU courts. 

9. Sinikka Koivuaho  

A complainant has asked what will happen to fishing and the fish populations 
and if the fish can be used for nutrition anymore. The unit of land in the 
property owned by the complainant includes two tax stamps each year. Can 
the water be used for recreation and for domestic water and can the gold 
mine excavate a groundwater well for the complainant?  

Traffic will cause lots of noise and other pollution.  



  164 

 

The complainant proposes that the gold mine purchases her birth home for 
a suitable price. The complainant also stated that she has been in court as 
an appellant and has lost a significant sum of money in relation to her 
monthly pension, and therefore hopes that the mining company would 
reimburse her for her loss of money.  

A complainant concurs with the complaint issued by Asko Koivuaho. 

10. Anneli Temonen 

The complainant is against conditions associated with the pollution of the 
environment. Open pit mining ruins the surroundings and value of the plots 
of land owned by the complainant. Dust will settle in an expansive area 
including these plots of land. The fishing spots in the surroundings can no 
longer be used as they were before. Due to toxic deposition wild berries and 
mushrooms can no longer be used. Similarly, game can no longer be used. 
Reindeer meat will also become toxic from the mushrooms and lichen which 
are both some of the greatest heavy metal accumulators. These and other 
disadvantages will increase as a result of the giant Kevitsa mine. It is the 
opinion of the complainant that from the very outset the decision to build and 
open pit mine in the reindeer husbandry area is ridiculous, and or harm 
caused will only increase to become even more uncontrollable due to the 
expansion. Domestic water and the water for the sauna has to be brought in 
from elsewhere. 

The Kitinen River has been used for domestic water purposes for a very long 
time. According to the complainant the water from the river can no longer be 
used for the sauna or for washing. For people with allergies the water could 
even be fatally dangerous. Without any doubt the water will cause an 
outbreak in their sickness. The complainant has a doctor’s statement that 
states the complainant is sensitive to contracting symptoms, consequently 
she has not been able to go swimming at her Koskenranta plot. According 
to the complainant even worse are the shores of the Korviketontti plots for 
which the mining company has sought the entitlement for lavishing and 
poisoning the water in a brutal fashion.  

Despite the aforementioned losses, the mining company has refused to pay 
any compensation in the Lapland regional court.  The complainant regards 
the emissions to be immoral. The complainant has been forced to pay the 
company’s legal costs in excess of EUR 1000 for these losses. The mining 
company and the authorities have tunnel vision. One indication of this is that 
the application now presented did not include any details of what ore the 
expansion section contains, at least in the documents available for public 
viewing in Sodankylä. Greenstone areas usually have uranium, cadmium, 
lead, mercury and arsenic, i.e. almost all of the worst environmental toxins. 
These toxins were completely forgotten from the dust inventory presented 
by the mining company. 

Appended to the complaint was a newspaper clipping about the dispersion 
of dust published in the Lapin Kansa newspaper and an email from Mika 
Flöjt addressed to Asko Koivuaho.  

11. Kiinteistöyhtymä (Property Cooperative) Harju/Antti Harju 

Kiinteistöyhtymä Harju and the water area in the Mataraoja Stream 
(Tammipalsta) for an approximate distance of 1.9 km and three planned 
shore plots (Matararova). Furthermore, the headwater channel that is 
planned for diversion travels through the plot (Loivonen) owned by the 
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property cooperative covers approximately 1.7 kilometres. The impounding 
of the Mataraoja Stream has reduced the discharge by approximately 60% 
and has permanently ruined the stream waterway. The diversion of the 
Mataraoja Stream headwater channel currently being planned will increase 
the destruction of the waterway. 

The complainant has claimed compensation to the sum of EUR 150,000 for 
the harm caused on the Mataraoja Stream.  

12. Kemijoki Oy 

The application presents changes to, for example, the current discharge 
quantities of wastewater. The proposal has been made to conduct 275 l/s of 
wastewater into the Vajukoski basin regardless of discharge at the power 
plant.  

The Northern Finland Regional State Administrative Agency recently (24 
June 2013) granted FQM Kevitsa Mining a temporary permit valid through 
to the end of 2013 for conducting of treated waste water into the Vajunen 
basin. According to this temporary permit, the applicant can discharge a 
greater quantity of wastewater (275 l/s) into the basin when the Vajukoski 
Power Plant is in operation, compared to the currently valid environmental 
and water management permit (150 l/s), and even when the operation of the 
Vajukoski Power Plant is interrupted for a maximum period of 48 hours. The 
temporary permit also includes an obligation to monitor the impacts of 
discharge on the Kitinen River with more intensive monitoring of water 
quality than the currently valid impact monitoring programme.  

According to the temporary permit, once the temporary discharge of water 
has been completed, FQM Kevitsa Mining Oy recipient shall submit a 
summary report on the water quantities and qualities to be discharged into 
the Vajukoski basin and the impacts of such. The report must be appended 
with an account describing the harm caused by the discharge of water and 
a proposal for the compensation of harm if necessary. The summary report 
shall be submitted as an application matter to the Regional State 
Administrative Agency no later than 31 January 2014.  

It is the opinion of the complainant that there is no reason to conduct an 
environmental impact assessment on the expansion of the production of the 
mine prior to the completion of the report.  

13. Eränarttu ry. (Association) /Seppo Moberg 

The property owned by the hunting club extends out to the boundary of the 
mining area (concession). The buildings on the property have construction 
permits. Water for the sauna and domestic use has been taken from the 
meadow stream that is one of the northern headwater forks of the Mataraoja 
Stream. 

In the future, the expansion of the waste rock stockpiling area will reduce 
the discharge of the meadow stream and significantly compromise water 
quality of the stream. The use of the water in the stream will be presented 
as the water may be unfit for use as domestic water. The complainant has 
not made preparations for the extra costs incurred for the transportation of 
water to be used or the construction of a bore well.  

According to the complainant, the authorities should examine if the 
temporary auxiliary water basins pose a risk of dam failure for the cabin. 
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Stockpiling waste rock will expand northwards and will be visible from the 
cabin. The area will become at least 65 metres above the tops of the trees. 
The engine noise caused by the earth moving vehicles and the reverse gear 
beeping will cause disturbance in the grounds of the cabin. In addition, the 
natural landscape will disappear. The blast gases smelling of burnt plastic 
or the odour is coming from the concentration plant will occasionally 
disperse into the grounds. 

The complainant wonders how it can be possible that, according to the 
modelling map for the dispersion of dust, the deposition of dust bypasses 
the cabin area that is in fact bordering the concession and located 
approximately a kilometre from the concentration plant and crushing plant. 
In other areas the impact will extend out for dozens of kilometres. 

According to the complainant, the recreational values of the hunting cabin of 
the club will completely disappear due to the measures to be implemented 
for the expansion of production at the mine. The change in the landscape 
will be substantial. The waste rock area will cause the loss of landscape 
values as well as causing noise. 

The complainant demands compensation for the value of the property due 
to the ultimate loss of recreational values, in such a way that the value of the 
property is credited to the hunting club in line with market prices, or the entire 
property can be redeemed for 1½ times its value. The assessment of value 
must also take into account the situation prior to operations commencing at 
the mine. 

Furthermore, the Regional State Administrative Agency has been ordered 
to investigate as to whether the auxiliary water basins pose a risk of 
economic loss or harm to people in the downstream direction. 

The complainant states that earlier the mining company had mentioned that 
the hunting club was fully aware they were constructing a cabin in a 
municipal master plan area EO (area intended for the extraction of soil 
materials), and therefore knowingly took the risk that a mine would be 
constructed. In the municipal master plan the area in question is enormous 
and rectangular in shape, and the demarcation of which has been done 
roughly according to claims am plane reservations of the mining company. 
The area is crosswise to the Koitelainen protected area. Using such a large 
area the municipal council wanted to ensure that a possible ore intrusion 
would fall within the EO area. When falling within the area it would no longer 
cause as much opposition or research, compared to if the area had been a 
conventional agricultural, forestry or reindeer husbandry area and have the 
markings M or MT. Expansive private lands have remained within this area 
demarcation have retained basic building rights. The planning procedures 
occurred in the early 1990s when the former Building Act was in force. In the 
plan, only a holiday homes and housing were available for permitting by the 
construction board. In the municipal master plan the EO area extends out 
from the regulated basin of Vajukoski to the Koitelainen protected area. 
Following the making of the general plan and it coming into force, at least 
three construction permits for holiday cabins have been granted in this area. 
The master plan therefore, cannot be interpreted in such a way that private 
land remaining within the EO area would lose basic construction rights. 
Otherwise the municipal council would have had the obligation to redeem 
the properties in question. However, the construction conducted by the 
complainant within the EO area on a meadow plot having an abundance of 
elk, that indeed produces the most elks in the Sodankylä area, was a very 
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normal procedure. It should also be noted that when the complainant 
purchased the land in 2004, the earlier mining company that was granted a 
permit for the exploration of the Kevitsa orebody by the state had just 
relinquished the project and the whole mining project seemed unrealistic. 
The complainant was granted the construction permit in 2005, which was 
the same time the new mining company became the owner of the claim, 
following which the project was implemented surprisingly fast in five years. 
No one could have known how substantial EO area would have been to 
“safely” construct with 100% certainty. 

The complainant proposes to take into consideration that the hunting club 
has already been forced to move and demolish its hunting cabin on the 
shores of the Ylä-Postonjoki River, and without compensation, thanks to the 
Natura 2000 programme, as Kemijoki Oy did not continue its rental 
agreement with the landowners when the property in question was 
incorporated is a Natura area. 

It is the opinion of the complainant that hunting clubs are gradually being 
pushed out of the area. Everything is jeopardised once the club had 
constructed a high standard cabin on the property owned. In a judicial state 
like Finland nobody needs to relinquish their property without compensation 
or have its value depreciated, especially when such is caused by a 
financially sound international large corporation. 

The complainant would like to ask how the mining company could even 
imagine that the flow in the stream running through land owned by someone 
else can be reduced, and during the planning stages the mining company 
even failed to ask the opinions of the landowners, or provide information as 
to where the water is being used. For example, the water level or river or a 
late cannot be drawn down without having to pay compensation. Receiving 
notification in this way, the complainant feels they are being abused and 
their existence regarded as being insignificant. 

14. Oraniemi Reindeer Herding Cooperative  

FQM Kevitsa Mining Oy submitted an application for the environmental and 
water management permit for the expansion of operations at the Kevitsa 
Mine. The Kevitsa Mine is entirely located within the Oraniemi Reindeer 
Herding Cooperative area. The Oraniemi Reindeer Herding Cooperative is 
located in an area specifically intended for reindeer herding. The [State] land 
in this area may not be used in a manner that may significantly hinder 
reindeer herding (Reindeer Husbandry Act, section 2.2). The maximum 
number of heads permitted for the reindeer herding cooperatives is 6000. 
The reindeer herding cooperative has approximately 140 shareholders who 
either partly or entirely receive subsistence from the industry.  
 
Reindeer husbandry in Oraniemi is almost entirely based on the year-round 
utilisation of natural pastures, as only about every fourth reindeer is taken 
into the nursery in midwinter, and the others wander the nature and are given 
supplementary feed, or then not. Approximately 1000–1500 reindeer earlier 
grazed in the neighbouring regions of Kevitsa (15–25% of the cooperative’s 
reindeer), that are owned by around 10 shareholders. During the summer, 
over 3000 reindeer with their calves grazed in Koitelaiskaira, as the area has 
expansive aapa bogs rich in nutrients to form an important summertime 
pasture resource. 
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The impacts of the Kevitsa mine on reindeer husbandry are the loss of 
pastures, increase in reindeer work, increase in accidents in the 
neighbouring areas (reindeer collisions, mining area) and possible impacts 
on the health of reindeer and the quality of meat. Mining activities currently 
directly use 14 km² of reindeer pastures. In addition to these there are a 
number of new gravel extraction areas, wood chip depots, roads etc., that 
together also take significant areas of pastures.  
 
In addition the mine causes indirect losses of pastures. 1000 to 1500 
reindeer used to graze in the neighbouring areas of the mine during different 
times of the year. The mining area with its immediate vicinity was an 
important pasture particularly in the early winter months, as there are very 
few winter pasture resources in the reindeer herding cooperative and the 
area does not get much snow. Earlier the reindeer were taken via the current 
mine along moorland to the Vaiskonselkä reindeer separation enclosure 
located in the north, as a natural route to travel went via the area. The area 
cannot be bypassed using transportation because the bog regions are very 
soft. Consequently, a new separation enclosure was constructed in 
Hanhilehto to the south of the mine. Prior to the commencement of 
operations at a mine, the enclosures of Vaiskonselkä and Kotasuvanto were 
also used for the summertime marketing of reindeer. Following the 
establishment of the mine, calves were no longer marked in the area, rather 
the reindeer have been entirely moved to the eastern sections of the 
reindeer herding cooperatives area, along the Luirojoki River. This could be 
a consequence of the disturbance caused by the mine on female reindeer 
with their young calves, or it could be the natural change of grazing ground. 
The future will tell whether or not the large reindeer herds of thousands of 
heads will ever come back. The Hanhilehto enclosure located to the south 
of mine has been used in the autumn for handling small numbers of reindeer 
(200–300 reindeer), otherwise the reindeer are taken further south and east, 
as the reindeer can no longer gather in the area as the mine has taken the 
autumn pastures. In practice the Vaiskonselkä enclosure is no longer used 
in reindeer husbandry tasks. Reindeer husbandry in the area is currently 
experiencing an uncertain situation, as the movement of semi-domesticated 
animals cannot be forced, rather reindeer herding has to be done where the 
reindeer wander to. 
 
Following the establishment of the mine, particularly in the mid-summer, 
reindeer travelled to the mining area in refuge from mosquito swarms. The 
fence surrounds the mine but it is not adequately durable, as the fence is 
occasionally broken and the reindeer also travel through the gates. Reindeer 
are in danger in the mining area: bull reindeer lying on the steep edges of 
the pit during the mosquito swarm time, the water of the tailings pond is 
probably not safe to drink, or area has sharp-edged boulders and flag lines 
that could get caught in the antlers of the reindeer. The reindeer can be 
strangled with a flag line or get stuck, which means a slow death. Reindeer 
herders have to drive the reindeer away from the area but this is awkward. 
The safety manager should always be attendance, and he could take a 
number of days for the safety manager to find time. ATVs and snowmobiles 
cannot be used in the area, rather the reindeer have to be removed on foot. 
The mine has caused extra work for the reindeer herding cooperatives and 
increased concerns among the reindeer owners regarding the safety of the 
reindeer.  
 
Each year a few reindeer have been hit by vehicles on the mine access road. 
Reindeer collisions normally occur in the autumn and early winter. According 
to the environmental permit application, the traffic will increase due to the 
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expansion of the mine, which will unavoidably also increase the number of 
reindeer collisions on the mine access road. The grass planted along the 
roadsides attract the reindeer.  
 
According to the environmental permit application, the quantity of dust 
caused by the mine would increase. This will become evident in the 
nutritious plants for reindeer in the neighbouring area. For instance, lichen 
is very sensitive to heavy metals, i.e. they either die or become damaged 
from the exposure. Blasting in the surroundings will generate more nitrogen 
than normal, meaning that the competing flora will benefit and lichen will 
become displaced. In this way the dust generated from mines changes the 
grazing conditions for reindeer. Furthermore, heavy metals could potentially 
accumulate in the internal organs of reindeer thereby affecting the health of 
the reindeer and the quality of meat and internal organs as food. The 
reindeer herders have wondered about the sulphur odours that travel long 
distances and the impact of this on the behaviour of reindeer. Last spring it 
appeared that the reindeer would not eat the beard moss growing from the 
tree branches, even though the conditions were otherwise ideal for such, i.e. 
the trees had beard moss and the snow covering had a sufficient bearing 
capacity (thick snow blanket). 
 
An agreement is currently valid between the Oraniemi Reindeer Herding 
Cooperative and First Quantum Minerals Ltd concerning the compensation 
for harm caused to the reindeer economy during the operational stage of the 
mine and within the scope of the existing permit. 
 
According to the environmental and water management permit application, 
production at the Kevitsa Mine should span over 18 years. However, in the 
media distinctly longer operational periods for the mine have been presented 
e.g. 29, 30 or 32 years. The agreement between the Oraniemi Reindeer 
Herding Cooperative and the mining company has a term of only 15 years. 
As the mine expands, the harm caused to the environment such as from 
traffic, dust and noise will increase.  
 
The complainant demands that the new agreement to be entered into with 
the Oraniemi Reindeer Herding Cooperative for minimising and 
compensating for the harm caused by operations for the entire life of mine. 
The contact authority has also paid attention to this matter in its statement 
on the EIA for the expansion of the mine. In order to improve the safety of 
reindeer the fence around the perimeter of the mine must be made durable, 
and installed with lead ways other sites that appeal to the reindeer when 
they are seeking refuge from mosquito swarms. 
 

15. Metsästysseura Poston Erä Ry (Hunting Club) /Antti Harju 

The hunting club owns a property on the shores of Vajunen approximately 
700 metres upstream from the dam on the western side of Silmäjängänmaa. 
If existing and future pumping causes harm to properties, the complainant 
will be demanding compensation. The complainant proposes that might be 
a good idea if the yellow “pyramid” of the mine would be painted green. The 
building in question is annoyingly visible from the club’s cabin. 

16. Jari Natunen 

The presenter of the statement states that he is appealing on the basis of 
everyman’s right and recreational use, with particular emphasis on outdoor 
pursuits in Sodankylä as well as external damage to health and the impacts 
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on health presumed to be due to the drinking water. Substances have been 
measured from the water that are also hazardous for human health, such as 
arsenic. A hiker traveling downstream from the mine who takes drinking 
water from the shores, a general practice in Northern Finland, will be 
exposed to chronic harm and could even be put in immediate danger.  
 
The presenter of the opinion has made a preliminary remarks based on the 
data of the EIA. Despite being requested no application has been submitted. 
 
There is a substantial amount of appended data or concerning the matter 
which has been promised for delivery on CD. The presenter of the opinion 
has requested more time for a further specified remark.  

 
The presenter of the opinion stated the following: 
 
“On the basis of the information available, the following should be taken into 
account: 
 

1. The permit process. It appears that a significant number of supplements 
and appendices were presented during the permit process, that have not 
been available online as intended by e.g. the Industrial Emissions 
Directive/Decree. These unreasonable to expect that citizens would 
familiarise themselves with paper documents in the council offices or the 
Northern Finland Regional State Administrative Agency. The problem 
remains that photocopying is forbidden or unreasonably costly. An 
investigation should be conducted into whether the existence of the 
documents has even been publicized.  It is an unreasonable 
presumption to believe that the stakeholders are able to guess what 
documents the authorities have processed.  Acquiring the documents 
via e-mail why is the making of numerous requests and investigations 
and guesses as to what documents the authorities may have. It appears 
that the authorities and the mining company have their papers rather 
badly mixed up. The refusal to deliver electronic documents via e-mail 
and the demand for payment for documents sent on a CD are 
unreasonable. 

2. The application and the permit do not examine the impacts on tourism in 
Sodankylä. A contaminated river with suffering fish populations and 
containing accumulating cancer inducing harmful substances such as 
heavy metals and arsenic is not good for the local tourism industry.  The 
impacts are also unreasonable for the local inhabitants and holiday 
home inhabitants. 

3. Monitoring at the mine is too sporadic, as significant quantities of 
pollutants can travel between measuring instances and bypass 
measurement sites. The composite sample used in Raahe and the 
continuous pH and conductivity measurements for the runoff waterways 
used in Talvivaara need to be made available. The pH and conductivity 
of the released wastewater, and the concentrations of more important 
harmful substances and discharge rate must be made visible online 
using continuous measurements, if a discharge that exceeds the 
threshold values needs to be shut off using an automatic valve. 

4. In reality the overland runoff area for the mine does not clean anything, 
rather it concentrates pollutants. Concentrations should be specified 
prior to releasing to the overland runoff area. Contaminated areas shall 
be cleaned and replaced using respectable water treatment methods, 
e.g. reverse osmosis, Sparro process, ettringite precipitation, removal of 
biological sulphate, and using other standard methods used in the 
mining industry. These effectively remove sulphate, metals and arsenic. 
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5. The mine water needs to be in a contained cycle and the water in the 
tailings pond needs to be sufficiently clean in order to avoid any 
accumulation of contaminated pore water in the ponds. In practice this 
means a modern water treatment facility. For instance, the nickel quality 
values and reasonable mixing zone of EU legislation cannot be attained 
without water treatment. 

6. The water of the mining area must not be allowed to contaminate the 
groundwater. All harmful substances should be determined in every 
basin within the mining area and the monitoring of groundwater must be 
comprehensive. 

7. The quantity of sulphate is too high. It may still be assumed that the true 
concentrations are higher on the bottom of the river and have a more 
detrimental impact on fish eggs and aquatic invertebrates. 
Concentrations in excess of 50 mg/litre threaten the breeding of fish such 
as salmon. It will cause oxygen loss and acidification, the formation of 
hydrogen sulphide and methyl-mercury in pools and deep areas, and in 
connection with the flow, also in the ponds and lakes in the downstream 
areas. The oxygen situation of the bottom of the waterway and in 
depressions, as well as the chemical harmful substances, should be 
examined round-the-clock. Methyl-mercury increases the concentration 
of mercury in fish, the concentration of which can be monitored in 
depressions. 

8. The concentrations of arsenic and antimony need to be examined in 
more detail, as these cause contamination and danger to people and the 
environment.  

9. The concentrations of ammonium and nitrogen being even one class too 
high are toxic particularly in slightly alkaline pH conditions. 

10. Aluminium concentrations should be examined in more detail. 
Aluminium can precipitate in the gills of fish when the alkaline mine water 
mixes with the river water. 

11. Iron emissions are at their worst at least a single class two high, and 
threshold values need to be set for these and manganese. The 
concentration of permanganate which is toxic for aquatic fauna needs to 
be examined as a harmful substance in accordance with Decree 
889/2006. 

12. The concentrations of solids were at least one class too high. The use 
of the overland runoff areas will lead to solid pulses in cases of large 
discharges. The impacts of fine particulate/nano particles from the solids 
need to be examined. The concentrations of soluble metals also need to 
be examined from the solid matter. 

13. With the substances of Decree 868/2010, permit restrictions for nickel, 
cadmium, and lead should be around same level as the environmental 
standards for such. The establishment of a mixing zone in the middle of 
a salmon river in a tourism locality is a completely ridiculous measure. 
Quality standards for nickel and lead should be set in accordance with 
the Priority Substances Directive approved in 4/2013. If this course of 
action is not taken, the matter shall be rectified at the latest when the 
directive is nationally ratified in Finland. The Northern Finland Regional 
State Administrative Agency and other authorities have already 
neglected the EU limits since 2010. The new limit should also be 
obligatory also as a legal norm that is stricter than the permit, so that it 
cannot be equivocated. According to the directive, a priority substance 
for the mixing zone should be many times that proposed, as nickel has 
to be calculated from the fraction value 4 µg/litre. 

14. All substances subject to permit in accordance with Decree 889/2006 
must be investigated with measurements conducted in a reliable manner 
from the mine water. 
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15. The concentration of chrome, which is a substance subject to permit 
according to Decree 889/2006, and in particular concentrations of its 
cancer inducing form, Chrome-VI, must be examined. At the same time, 
the potential harmful pollutants of other limestone/neutralisation 
reagents need to be clarified. 

16. According to Decree 889/2006, the concentrations of lanthanides, such 
as cerium, lanthanum, gadolinium, yttrium and lutetium in the water 
should be clarified. 

17. Concentrations of uranium to be released into the waterway need to be 
clarified both as soluble and overall concentrations, as these can cause 
local contamination and accumulation close to the discharge site. 
Furthermore, concentration of uranium can be estimated to rise based 
on the concentrations of the seepage from the waste rock. Quality 
standards for uranium in a clean salmon river with in a tourism locality 
should be 0.01 µg per litre, to which the background values of the river 
can be added. 

18. An environmental impact report must be submitted on the substances 
released into the water, made individually and together with other 
substances. 

19. Concentrations of concentration chemicals and oil must be monitored in 
all bodies of water in respect to harmful substances and permit 
restrictions need to be stipulated for these. 

20. A comprehensive report is required concerning the small particle 
emissions of the mine and the harmful substances these contain, such 
as heavy metals and arsenic. The permit and concentrations of particles 
should take into consideration the occupational safety norms of the EU 
as well as other legislation on fine particulates, including particle 
emissions containing e.g. nickel, arsenic or cadmium and the monitoring 
of such. The arsenic and heavy metal values of mosses within a radius 
of 50 kilometres from the mine shall be investigated, such as with the 
METLA survey. 

21. The extremely enormous excavation quantities generated at the mine 
produce a significant quantity of dust with ore processing alone. The dust 
quantities and compositions, and concentrations of harmful substances 
of fine particulate generated from the handling of rock, and for example 
from the tailings ponds must be examined, and legal standards for 
safeguarding people and the environment must be stipulated.  
Heavy metal contamination caused by dust deposition shall also be 
examined. 

22. The heavy metal, uranium and arsenic concentrations of fish, waterfowl 
and aquatic invertebrates shall be monitored in a comprehensive 
manner. Specification limits used in monitoring according to the EIA are 
insufficient for the identification of EU nutritional standards. Mercury also 
needs to be measured from perch and compared to the permit limit of 
Decree 868/2010 which is stricter than the value misleadingly used in 
the EIA. Measurements need to be conducted on a number of species 
of fish, not only by measuring meat and backbones, but also internal 
organs, in particular the liver of the bottom dwelling burbot, and the gills 
of various species for the identification of fine particulate or nano 
particles, and the precipitation of aluminium. 

23. The ultimate placement plans for mining waste should contain a 
description of how the dispersion of hazardous waste into the 
environment is prevented. Plastic lining and/or soil layer forestation is 
not a permanent solution. The solution should be one that prevents the 
generation of concentrations contrary to the quality standards of the 
Mining Waste Decree 170/2013 and the EU’s Water Framework 
Directive in the seepage, or the treatment of water should be credible 
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plan for the entire period when water is formed, whether it be hundreds 
or even thousands of years. To date, the waste containing leached and 
soluble substances has been assessed according to the now obsolete 
landfill or PIMA standards, whereas the new Decree requires for the 
purity of seepage to be a number of classes better. 

24. The work commencement permit shall not be granted for significant 
environmental risks and or environmental risks that have not been 
adequately studied. On the basis of environmental legislation the 
disadvantage should be prevented in advance and action taken 
according to precautionary principles. 

25. The authorities processing the application shall not have any conflicts of 
interest in relation to the applicant and the consultant making the 
application. In particular, an examination of the earlier operations in the 
mining industry of the body presenting the case and its earlier activities 
as a commissioning body for consultancies, activities of the civil servants 
that have already issued permits for the applicant, and the legal rulings 
in relation to these taking into consideration the quality and success of 
earlier permit processes. 

 

The presenter of the opinion has supplemented the statement on 16 

September 2013 with the following remarks: 

The permit process. A significant number of supplements and appendices 
were presented during the permit process, that have not been available 
online as intended by e.g. the Industrial Emissions Directive/Decree. It is 
unreasonable to expect that citizens would familiarise themselves with paper 
documents in the council offices or the Northern Finland Regional State 
Administrative Agency. The problem remains that photocopying is forbidden 
or unreasonably costly. An investigation should be conducted into whether 
the existence of the documents has even been publicized. It is an 
unreasonable presumption to believe that the stakeholders are able to guess 
what documents the authorities have processed. Acquiring the documents 
via e-mail why is the making of numerous requests and investigations and 
guesses as to what documents the authorities may have. It appears that the 
authorities and the mining company have their papers rather badly mixed 
up. The refusal to deliver electronic documents via e-mail and the demand 
for payment for documents sent on a CD are unreasonable.  

 

A. The application and the permit do not examine the impacts on tourism in 
Sodankylä. A contaminated river with suffering fish populations and 
containing accumulating cancer inducing harmful substances such as 
heavy metals and arsenic is not good for the local tourism industry.  The 
impacts are also unreasonable for the local inhabitants and holiday 
home inhabitants. 

B. Monitoring at the mine is too sporadic, as significant quantities of 
pollutants can travel between measuring instances and bypass 
measurement sites. 

C. The composite sample used in Raahe and the continuous pH and 
conductivity measurements for the runoff waterways used in Talvivaara 
need to be made available. The pH and conductivity of the released 
wastewater, and the concentrations of more important harmful 
substances and discharge rate must be made visible online using 
continuous measurements, if a discharge that exceeds the threshold 
values needs to be shut off using an automatic valve. 

D. In reality the overland runoff area for the mine does not clean anything, 
rather it concentrates pollutants. Concentrations should be specified 
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prior to releasing to the overland runoff area. Contaminated areas shall 
be cleaned and replaced using respectable water treatment methods, 
e.g. reverse osmosis, Sparro process, ettringite precipitation, removal of 
biological sulphate, and using other standard methods used in the 
mining industry. These effectively remove sulphate, metals and arsenic. 

E. The mine water needs to be in a contained cycle and the water in the 
tailings pond needs to be sufficiently clean in order to avoid any 
accumulation of contaminated pore water in the ponds.  In practice this 
means a modern water treatment facility. For instance, the nickel quality 
values and reasonable mixing zone of EU legislation cannot be attained 
without water treatment. 

F. The water of the mining area must not be allowed to contaminate the 
groundwater. All harmful substances should be determined in every 
basin within the mining area and the monitoring of groundwater must be 
comprehensive. 

G. The quantity of sulphate is too high. It may still be assumed that the true 
concentrations are higher on the bottom of the river and have a more 
detrimental impact on fish eggs and aquatic invertebrates. 
Concentrations in excess of 50 mg/litre threaten the breeding of fish such 
as salmon. It will cause oxygen loss and acidification, the formation of 
hydrogen sulphide and methyl-mercury in pools and deep areas, and in 
connection with the flow, also in the ponds and lakes in the downstream 
areas. The oxygen situation of the bottom of the waterway and in 
depressions, as well as the chemical harmful substances, should be 
examined round-the-clock.   
Methyl-mercury increases the concentration of mercury in fish, the 
concentration of which can be monitored in depressions. The elevated 
sulphate concentrations are mentioned in the beginning of page 38, but 
the reasons for these and more expansive occurrence have not been 
examined. 

H. The concentrations of arsenic and antimony need to be examined in 
more detail, as these cause contamination and danger to people and the 
environment. 

I. The concentrations of ammonium and nitrogen being even one order of 
magnitude too high are toxic particularly in slightly alkaline pH 
conditions. 

J. Aluminium concentrations should be examined in more detail. 
Aluminium can precipitate in the gills of fish when the alkaline mine water 
mixes with the river water. 

K. Iron emissions are at their worst at least a single class two high, and 
threshold values need to be set for these and manganese. The 
concentration of permanganate which is toxic for aquatic fauna needs to 
be examined as a harmful substance in accordance with Decree 
889/2006. 

L. The concentrations of solids were at least one class too high. The use 
of the overland runoff areas will lead to solid pulses in cases of large 
discharges. The impacts of small particles/nano particles from the solids 
need to be examined. The concentrations of soluble metals also need to 
be examined from the solid matter. 

M. With the substances of Decree 868/2010, permit restrictions for nickel, 
cadmium, and lead should be around same level as the environmental 
standards for such. The establishment of a mixing zone in the middle of 
a salmon river in a tourism locality is a completely ridiculous measure. 
Quality standards for nickel and lead should be set in accordance with 
the Priority Substances Directive approved in 4/2013. If this course of 
action is not taken, the matter shall be rectified at the latest when the 
directive is nationally ratified in Finland. The Northern Finland Regional 
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State Administrative Agency and other authorities have already 
neglected the EU limits since 2010. The new limit should also be 
obligatory also as a legal norm that is stricter than the permit, so that it 
cannot be equivocated. According to the directive, a priority substance 
for the mixing zone should be many times that proposed, as nickel has 
to be calculated from the fraction value 4 µg/litre. 
Third paragraph of page 41 of the application states that baseline 
measurements for the nearby bodies of water have neglected to include 
specification sensitivity levels of the Decree for cadmium, mercury and 
lead. This deficiency needs to be rectified. 
In the supplements issued concerning the mine is shown that the limit 
mentioned in the Decree and the Directive has been exceeded in respect 
to mercury, concentration 0.06 µg/litre vs. 0.05 µg/litre. Few mercury 
measurements were conducted so the extent of the problem cannot be 
known. Appears that the mine has numerous high mercury results. 
Together with the sulphate emissions generating methyl-mercury, this 
problem could be significant. The theory that suggests that the 
concentration is associated with the water in the basins and that it will 
disappear later has not been proven. 

N. All substances subject to permit in accordance with Decree 889/2006 
must be investigated with measurements conducted in a reliable manner 
from the mine water. Page 60 of the application describes the minerals, 
but fails to provide any chemical element compositions. These need to 
be clarified. The bottom of page 60 tales of the occurrence of tellurium 
in the principal minerals, which is subject to permit. Its concentrations 
should be measured from the water and the waste, and if necessary 
threshold values need to be set. The sum of different items in the table 
on page 62 is not 100% and appears that the geologically known 
chemical elements of the area have been omitted. Page 135 tells that 
the minerals have concentrations of antimony, lead, barium, vanadium, 
zinc, titanium, and arsenic that are subject to permit. Molybdenum was 
brought up in the section concerning water. 

O. The concentration of chrome, which is a substance subject to permit 
according to Decree 889/2006, and in particular concentrations of its 
cancer inducing form, Chrome-VI, must be examined. At the same time, 
the potential harmful pollutants of other limestone/neutralisation 
reagents need to be clarified. Chrome-VI is e.g. a harmful substance of 
burnt lime (EU SCOEL standards) occurs in slaked lime Ca(OH)2, that 
the mining company has said it uses for the treatment of water. The 
mining company estimates the water to have 10 µg/litre of chrome-VI. 
These are especially soluble in alkaline water like the wastewater of the 
mine. In the USA there are very strict drinking water norms for chrome 
VI (0.02 µg/l, Wikipedia), and the ecotoxicity threshold values are also 
low. 

P. According to Decree 889/2006, the concentrations of lanthanides, such 
as cerium, lanthanum, gadolinium, yttrium and lutetium in the water 
should be clarified. Page 60 of the application describes platinum group 
metals, the occurrence of which in the water in dangerous 
concentrations for fauna and the environment should also be examined. 

Q. In the concentration table on page 119 of the application, the 
unreasonable values were provided by the maximum concentrations of 
copper and nickel. The values are over 100 times the threshold values 
for eco-toxicity and nickel, at least locally, the exceeding of the threshold 
value of the Water Framework Directive and the threshold value of the 
new Priority Substances Directive, 4 µg/l. Nitrogen that leads to 
eutrophication and inflorescence of cyanobacteria. Ammoniacal nitrogen 
kills fish and probably drives them away. Sulphate, which leads to the 



  176 

 

stratification of the waterways, oxygen loss, formation of hydrogen 
sulphide and methyl-mercury. Aluminium is on the eco-toxic level, 
particularly when the ore water mixes with the more acidic water (e.g. in 
stratified depressions). It precipitates into the gills of fish. Cobalt is toxic 
even in very small micrograms/litre concentrations (e.g. Printout by the 
Ministry of the Environment no. 159 and the groundwater norms of the 
Decree). Manganese, the threshold limit for the use of the water close to 
Talvivaara for sauna purposes is estimated at 1 mg/litre. National 
Institute for Health and Welfare (THL) later found manganese to be 
particularly neurotoxic. Impacts can vary depending on the absorption 
ability of the intestines. Strict threshold values will be set for the inhaling 
of such. Molybdenum is a metal subject to permit, the environmental 
impacts of which have not been examined. Salts (Ca, Mg, Na, K, etc.) 
are at the unreasonable level for fresh water waterways and the alkaline 
earth metals can cause eutrophication with the other substances. The 
concentration of chrome is eco-toxic and hazardous for the groundwater 
(e.g. Printout by the Ministry of the Environment no. 159 and the 
groundwater norms of the Decree) and is likely to contain chrome-VI. 
Threshold values must be set for substances subject to permit that occur 
in the bodies of water. 

R. Concentrations of uranium to be released into the waterway need to be 
clarified both as soluble and overall concentrations, as these can cause 
local contamination and accumulation close to the discharge site. Quality 
standards for uranium in a clean salmon river with in a tourism locality 
should be 0.01 µg per litre, to which the background values of the river 
can be added. 

S. The description on page 61 of the application concerning the average 
concentrations of radioactive substances or average concentrations in 
the Lapland rock does not reliably tell anything about the occurrence of 
these substances in the wastewater of the mine, or in the waste 
materials such as alkaline slurries. For instance, on the basis of the 
findings for the Talvivaara alkaline slurries or Orivesi Gold Mine, the 
alkaline precipitation process concentrates heavy metals and the 
radioactive metals to the level of radioactive waste or exceeding this, 
even though the concentrations in the rock would be small. 

T. An environmental impact report must be submitted on the substances 
released into the water, made individually and together with other 
substances. 

U. Concentrations of concentration chemicals and oil must be monitored in 
all bodies of water in respect to harmful substances and permit 
restrictions need to be stipulated for these. Page 87 of the application 
describes the use of thousands of tons of concentration chemicals, such 
as xanthates, that are hazardous for the waterways.  On page 117 the 
xanthates are verified as causing environmental impacts, but these have 
not been studied. Here the mine is seeking an open permit for whatever 
impact. 
The word “flocculant” is not a chemical compound, nor does it tell 
anything about the structure of the compound, or indeed its 
characteristics in an adequate manner. For instance, the director of 
water management at Talvivaara informed the local inhabitants that 
degradation products (acrylamide) of polyacrylamide were found in the 
water.   
Ethylene glycol compounds are known to cause environmental problems 
such as growth in bacteria that has caused huge problems and large 
investments in the tunnelling work for the Helsinki-Vantaa Airport. The 
application does not include an account of the concentrations of 
substances and the breakdown products of the substances, such as the 
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concentrations of carbon disulphide in the waste water, apart from the 
statement found on page 119 showing xanthate concentrations of 1.6–
2.7 mg/l. Therefore, this cannot be regarded as being a competent 
assessment of environmental impacts. Concentrations have hazardous 
impacts on the environment. Concentrations can also accumulate during 
the operational stage. Monitoring and threshold values are needed for 
these. 

V. A comprehensive report is required concerning the small particle 
emissions of the mine and the harmful substances these contain, such 
as heavy metals and arsenic. The permit and concentrations of particles 
should take into consideration the occupational safety norms of the EU 
as well as other legislation on small particulates depositing in 
neighbouring and nature protection areas, including particle emissions 
containing e.g. nickel, arsenic or cadmium and the monitoring of such. 
The concentrations of manganese and chrome-VI should also be 
examined. The arsenic and heavy metal values of mosses within a 
radius of 50 kilometres from the mine shall be investigated, such as with 
the METLA survey. Page 122 of the application states that the PM10 
particulates will disperse far and these may have health impacts, and 
small particulates are once more stated as being able to disperse up to 
dozens of kilometres away. Impacts need to be examined for every 
harmful substance. The indicated local background elevated values 
mentioned in paragraph three on page 15 of the application should be 
examined in detail, as should the findings of the fungi survey. Particle 
emissions should also take into consideration the quality of particle 
emissions from road traffic and the impacts of such, quantity is 
mentioned on page 124 and a comparison to the emissions generated 
from all roads in the entire municipality is not correct practice. 

W. The lichen located within the deposition area used by the local reindeer, 
including reindeer meat, internal organs and bone marrow, must be 
incorporated into the bioindicator studies. 

X. The extremely enormous excavation quantities generated at the mine 
produce a significant quantity of dust with ore processing alone. The dust 
quantities and compositions, and concentrations of harmful substances 
of fine particulate generated from the handling of rock, and for example 
from the tailings ponds must be examined, and legal standards for 
safeguarding people and the environment must be stipulated. The 
Minera Report 2013 (online) of the Kylylahti-Luikonlahti Mine shows the 
procedures conducted for the assessment of dust quantities, 
concentrations should also be measured. 
Heavy metal contamination caused by dust deposition shall also be 
examined. Page 15 of the application shows at the specification of dust 
is not regionally comprehensive, and in relation to the emissions 
sources, the rationale has not been clarified. It is missing small 
particulates. The concentrations of heavy metals, chrome-VI (missing), 
manganese (missing) and arsenic (missing) should also be presented 
using the units mass/cubic metre and compared to the occupational 
safety norms and environmental protection standards. The limit of 
identification needs to be more sensitively attainable and in line with 
legal standards, not artificial limit of identification intended to dilute 
emissions values. On the basis of the modelling data on page 193, 
significant small particulate concentrations can be expected outside the 
mining area. 

Y. The heavy metal, uranium and arsenic concentrations of fish, waterfowl 
and aquatic invertebrates shall be monitored in a comprehensive 
manner. Specification limits used in monitoring according to the EIA are 
insufficient for the identification of EU nutritional standards. Mercury also 
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needs to be measured from perch and compared to permit limit of 
Decree 868/2010, which is stricter than De misleading figure used in the 
EIA. Measurements should be conducted on a number of fish 
representing numerous species, and in addition to measuring meat and 
backbones, internal organs should also be studied, particularly the liver 
of the bottom dwelling burbot and the gills from various species in order 
to be able to detect the precipitation of small particulates/nano 
particulates and aluminium. 

Z. Water treatment does not work because the water is not effectively 
cleansed immediately as the waste forms drainage water, or from the 
concentration plant. The cleansing of water is vital for preventing the 
pollution of the mining area and for retaining quality of possible discharge 
water. A polluted water cycle in basins that have weak structures will 
lead to the contamination of tailings pond pore water and the other 
basins. The description of arrangements described on page 90 will lead 
to the accumulation of metals and sulphate in the water, as occurred at 
Raahe Gold Mine. This is the illegal mixing and dilution of waste 
according to the Waste Act. The dilution requirement leads to an 
uncontrollably large requirement for water capacity. 

AA. Alkaline slurries produced in the treatment of water are 
regarded as being hazardous waste in relation to heavy metals, and is 
also very likely to be radiation waste (cf. Talvivaara and Orivesi). This 
waste needs to be treated in the appropriate manner as hazardous 
waste. The report and monitoring on the composition of the waste 
fraction is required, including uranium and radioactive substances. Page 
90 of the application reads “Occasionally the sediment will be removed 
and delivered for the appropriate further treatment or placed into tailings 
pond A in accordance with the current environmental permit.” On page 
97 the water balance of the mine is handled by allowing the water to 
seep from tailings pond A into the underlying soil, paragraph five. The 
application does not say what appropriate further treatment means. 
Page 217 says that alkaline slurries (and contaminated soils) can also 
be placed into acid-forming pond B, which means that the acid releases 
the heavy metals. 

BB. The ultimate placement plans for mining waste should contain 
a description of how the dispersion of hazardous waste into the 
environment is prevented. Plastic lining and/or soil layer forestation is 
not a permanent solution.  
The arrangements for tailings ponds A & B do not resolve the legal 
disposal of mining waste, rather it leads to the formation of metal 
concentrated seepage. What is particularly worrying is the ultimate 
placement of tailings B. Geotextiles and plastic membranes are not 
permanent solutions based on the manufacturing specifications of the 
materials. The overburden laid on top does not prevent frost from 
breaking structures during the first winter. The trees planted on top of 
the plastic and textile can fall during storms which would reveal the 
sealing. The conducting of seepage from the area into the pit or onto the 
wetland, mentioned on page 217, does not ensure the legally stipulated 
quality for water, and larger metal concentrations of one order of 
magnitude are very likely to occur. Estimates as to the very large metal 
concentrations that are also regarded as illegal are shown in the 
supplement to the application submitted by the mining company. The 
stratification of the pit water and the possible formation of hydrogen 
sulphide will make the pit even more dangerous for the environment e.g. 
due to the formation of methyl-mercury. The release of pit water to 
bodies of surface water or into the groundwater are both alternatives that 
are unsustainable. The solution should be one that prevents the 
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generation of concentrations contrary to the quality standards of the 
Mining Waste Decree 170/2013 and the EU’s Water Framework 
Directive in the seepage, or the treatment of water should be credible 
plan for the entire period when water is formed, whether it be hundreds 
or even thousands of years. To date, the waste containing leached and 
soluble substances has been assessed according to the now obsolete 
landfill or PIMA standards, whereas the new Decree requires for the 
purity of seepage to be a number of classes better. It is stated that the 
peat base solution for the waste rock stockpiles reduces loading caused 
by harmful substances, but no efforts have been made to show that 
these arrangements would not cause emissions to bodies of surface 
water and in the groundwater that would go against Decree 170/2013. 
Compliance to the Decree must be examined in respect to all waste and 
ore treatment areas. The known heavy metal leakage levels of waste 
rock stockpiles can be a number of mg/l. The application confirms this 
with regard to Kevitsa. 

CC. The table on page 143 shows that the PIMA Decree norms are 
exceeded for each waste material, at least we’ve nickel, partly copper 
and chrome as well as cobalt, and the lower limit for antimony in the 
waste rock. Soluble concentrations must be investigated and the risk of 
pollution in relation to the EU quality standards mentioned in Decree 
170/2013.  

DD. The basin solutions for the basins do not prevent the 
dispersion of harmful substances to the bodies of surface water or into 
the groundwater. 

EE. Substances subject to permit should be monitored 
comprehensively, for example in the Vajunen Basin and the water 
leaving the basin, modelling is not a competent method of determining 
concentrations. Measurements should be continuous and the emissions 
must be interrupted if the standards are exceeded. Page 37 of the 
application states that the samples taken from the pit water in 2004 were 
extremely high in heavy metal concentrations. The water flowing from 
the area that has potentially been in contact with ore and dust must be 
monitored. Quality and flow rates of thaw water and rainwater washing 
subjected to the impact of dust emissions shall be investigated. 
The nutrients present in the mine water such as nitrogen compounds, 
sulphate and alkaline/alkaline earth metals cause eutrophication. The 
concentrations of algae shall be monitored in the nearby bodies of water 
and nutrients removed from the water.  
The final paragraph on page 38 of the application tells of cyanobacteria 
and eutrophication in the nearby lakes and the Vajunen Basin. 

FF. The work commencement permit shall not be granted for significant 
environmental risks and or environmental risks that have not been 
adequately studied. On the basis of environmental legislation the 
disadvantage should be prevented in advance and action taken 
according to precautionary principles. 

GG. The authorities processing the application shall not have any 
conflicts of interest in relation to the applicant and the consultant making 
the application. In particular, an examination of the earlier operations in 
the mining industry of the body presenting the case and its earlier 
activities as a commissioning body for consultancies, activities of the civil 
servants that have already issued permits for the applicant, and the legal 
rulings in relation to these taking into consideration the quality and 
success of earlier permit processes. 
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Hearing of the applicant and explanation 

The applicant has submitted its response about the opinions and complaints 
on 30 September 2003 and on 12 November 2003 with its statements, and 
its supplements to remarks and opinions. 

1. Statement of the Lapland ELY Centre 

Appended to the response is a more detailed description about the recycling 
of mine water and the quantities of water pumped over the year. The extra 
water basins are intended for use only when necessary. The water balance 
model is used continuously, for instance when assessing if the water storage 
capacities are adequate for the water quantities of the near future. Using the 
same model, assessments are made for the necessity to conduct water into 
the Vajunen Basin and whether a second water treatment line needs to be 
constructed. 

The study conducted on the movement of groundwater on the overland 
runoff area shall be submitted to the Regional State Administrative Agency 
during the month of November. According to research external water within 
the overland runoff area will release to the surface of the bog. At least one 
natural spring has been verified in the eastern section of the area. If it is 
possible to recover external water of suitable quality, efforts are made using 
these to ease and the reduction in flow rates of the Mataraoja Stream.  

It is the opinion of the applicant that the mixing zone has been determined 
according to instructions. Coverage is determined on the basis of conditions. 
The specification must take into consideration the possible tightening of 
water quality norms. According to new directive the environmental quality 
standard for nickel in inland surface waters is 4 µg/l (annual average) and 
the so-called MAC-EQS value (maximum allowable concentration) is 34 
µg/l. The concentrations in respect to nickel and other metals (Cd, Pb, Hg) 
are soluble concentrations. The annual average is specified as by 
bioavailable concentrations. In respect to nickel and the other substances 
listed in the directives environmental quality standards will be in force as of 
22 December 2015. In respect to these substances a good chemical 
condition needs to be attained in the bodies of surface water conducting the 
measures stipulated in the management plans of the water districts. 

The applicant is of the opinion that the mixing zone should not be made 
smaller than that proposed. 

It is the opinion of the applicant that the overall annual loading limits sought 
for nickel and copper are justified. According to water balance to estimates 
preparations need to be made for larger surplus water quantities in the 
future, and to date the concentrations of nickel and copper observed in the 
surplus water have been very low and the concentrations will increase in the 
future. 

The matters are associated with dam safety in the statement have been 
processed in the response of the applicant to the statement issued by the 
dam safety authority. 

According to the applicant, the night-time transportation occurring during the 
summer months should not be restricted on the basis of the noise caused 
by concentrate haulage. To date, no complaints have been received about 
night-time haulage of concentrate. In respect to the inhabitants to night-time 
traffic during the period of the midnight sun may even be regarded as more 
preferable, as during these times the heavy goods traffic avoids traffic of 
other motorists. If the night time haulage of concentrate is restricted during 
the summer months, it is the opinion of the applicant that a suitable time for 
the interruption would be 11 p.m. – 4 a.m. The momentary maximum noise 
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level LAmax caused by concentration haulage measured during the 
measurement period in October 2013 was 64 dB and a minimum noise level 
LAmin at 25 dB. The average noise level LAeq for the measurement period was 
40 dB.  This reading falls short of the guideline value provided by the Council 
of State stipulated for outdoor areas of holiday homes during the night time. 

The applicant shall undertake to mitigate dust emissions caused by its 
operations using various measures regarded as being best available 
techniques, and a plan has been made at the mine for the restriction of 
fugitive dust emissions.  Examples of measures employed to mitigate the 
generation of dust include e.g. the covering of the service door of the 
intermediate storage facility, balancing of the primary crushing facility, dust 
collection systems of the secondary crushing facility and screen, and the 
alterations made with the conveyor belt (brushes, water washing, extra 
scrapers). 

The roads in the mining area and the ore road from the pit to the primary 
crusher are not surfaced. In dry weather these roads generate a substantial 
amount of dust due to heavy goods vehicles carrying heavy loads. In order 
to prevent dust generation the roads will be sprinkled with river water during 
the summertime a number of times a day. Tests using chemicals are being 
planned, if the sprinkling of water does not achieve sufficient reduction in 
dust generation. The mine shall update its fugitive dust emissions restriction 
plan each year and in the near future (winter 2013 – summer 2014) 
supplements its air quality measurements with measurement of suspended 
particulates. 

The sand of the sand separation in the wash hall for mining machinery 
(sample 2 October 2013) is contaminated waste. This sand cannot be 
classed as hazardous waste. One alternative to the treatment of sand from 
the sand separation of the wash hall could be delivery to an area receiving 
oil contaminated soils for composting. 

The low-sulphur tailings of the Kevitsa mine will be stockpiled in tailings pond 
A. On the basis of monitoring findings for production, the average overall 
nickel concentration of tailings was 0.09%, of which the concentration of 
sulphide nickel was 0.06%. The average sulphur content has been 0.78%. 
The sulphur content of tailings has exceeded the target value (0.5%) during 
the initial stages of operations. Continual efforts are made to reduce the 
sulphide concentration of tailings, and through this the sulphur and nickel 
concentrations, using fine tuning of the froth flotation process, which also 
means the recovery of nickel and the feasibility of operations are improved. 

In production monitoring conducted in 2013 the concentrations measured 
and their frequencies are described below. The concentrations shown in the 
table are not weighted with actual produced tonnage. Nevertheless, 
sampling does take into account the flow rate of tailings. The median values 
in the table very accurately correspond to average concentrations weighted 
with tonnage. 

 Min Max Average Median 

Cu_% 0.02 0.24 0.044 0.040 

Ni_% 0.05 0.33 0.096 0.092 

Ni S_% 0.03 0.29 0.064 0.060 

S_% 0.34 1.67 0.651 0.635 

 

On the basis of the permit regulation no. 18, low-sulphur tailings are classed 
as conventional waste.  
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As far as concerns the low-sulphur tailings of the Kevitsa mine, is mainly a 
question of nickel sulphides (and mainly pentlandite) which will inevitably 
remaining in the tailings regardless of the froth flotation process. Nickel-
sulphide that is mentioned in the list of wastes of the Waste Act does not 
occur in such a form in the tailings. In this way the compound is structurally 
different from the crystal lattice nickel ore minerals in the tailings, such as 
iron nickel-sulphide (pentlandite). Of the metals listed in the list of wastes, 
nickel powder (CAS 7440-02-0) cannot be found as is from the tailings. The 
majority of nickel in the tailings is bound with sulphide minerals and the 
remainder mainly with silicate minerals. According to the Decree, 
classification on the basis of nickel-sulphide shall not be conducted due to 
the chemical difference in compositions of nickel compounds and Therefore, 
low-sulphur tailings cannot be regarded as being hazardous waste, 
especially when taking into consideration the differences in chemical 
composition. The retaining of the waste class for tailings as conventional 
waste is therefore justified. In conclusion the applicant has stated that 
current decrees and hazard classification methods cannot be applied in their 
current form for the nickel-sulphide compounds of tailings. 

It is the opinion of the applicant that operations conducted in accordance 
with the environmental permit application will not cause significantly 
weakening impacts on the nature types or species of flora and fauna as an 
entirety that were used as the foundations for the protection of the integrity 
of the Natura area. It is the understanding of the applicant therefore, that 
there is no reason to further supplement the Natura assessment. In respect 
to the stockpiling area for waste rock, the impacts are even less than those 
in project alternative VE1. Similarly, alternative VE1.5 with its slightly larger 
open pit and associated groundwater impacts does not essentially differ 
from project alternative VE1 in respect impacts. This is especially evident 
following the more detailed information on the hydrological conditions of the 
area and the groundwater impacts of the project provided by the Natura 
assessment. 

The applicant shall take into consideration the remarks issued and will agree 
in detail the updating of the monitoring plan with the Lapland ELY Centre in 
connection with the next updating of the monitoring programme. 

2. Statement of the fisheries unit of the Lapland ELY Centre 

The applicant has stated that the updating of the monitoring plan will be 
agreed with the Lapland ELY Centre in connection with the next updating of 
the monitoring programme. The applicant has no further remarks to make 
on the statement issued. 

3. Statement of the Kainuu ELY Centre in the capacity of Dam Safety Authority 

The greatest height of the dam for tailings pond A is +270 and the ascent for 
upstream elevations is 1:5–1:6. The seepage flow and stability calculations 
conducted for the upstream elevations have been done in accordance with 
precautionary principles on the basis of geotechnical laboratory tests. In 
many stages the stability of the slope section of the upstream elevation is 
adequate regardless of the functioning of footing drains. The stability of 
individual elevated embankments is sufficient even in the short-term 
condition, whereby pore water excess pressure beneath the embankment 
will increase following the construction of the embankment, and regardless 
of the functioning of the footing drains.  

The dam height used for the calculation of flood wave does not affect the 
breakage gap or the discharge quantity of water, as this is a question of a 
tailings pond damage and the water quantity will not exceed 6 Mm³. The 
quantity of free water in the tailings pond and the water depth are smaller 
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than in corresponding water basins. Similarly, the highest point of the dam 
is not the most dangerous element in respect to damage risk. 

The dispersion model for discharged tailings over estimates the true quantity 
and distance coverage of tailings leakage, as the model fails to take into 
consideration dispersion to the sides of the gap, the roughness of the base 
or the quantity of leaking mass in the basin. The applicant has estimated 
that if tailings are dispersed, the actual thickness of the dispersion will 
probably be only a few metres. 

The updated damage risk report includes an expanded description of the 
progression of the flood wave and an examination of the sites at risk. 

There is no alternative appropriate road leading to the mine. The mine is 
able to repair the damage road with rock material, loading and haulage 
vehicles as soon as the water level has dropped. The case of accident the 
bridges would not be damaged and reparation may also be commenced 
starting from the west.  

The 3.5 metre raising of the dam downstream would widen the dam 
embankment 14 metres. The quantity of material required for the raising 
increases quickly as the dam’s height and length increase. The requirement 
for the rock material for raising conducted upstream is approximately 10% 
percent of the requirement for the downstream raising.  

According to the existing environmental permit, a damage is raised 
downstream once, after which it is raised eight times upstream. According 
to the applicant, the conducting of downstream raising will not achieve 
essential improvement in respect of dams safety, because the upstream 
method will nevertheless be necessary. This will improve the appearance of 
the tailings area, because the steep rock support embankment will remain 
low and the upper section will be made to be gently sloping. 

4. Statement of the Sodankylä Municipality 

In respect to dam safety the applicant has referred to the response it issued 
to the Dam Safety Authority. The matters related to water management and 
the water cycle of the mine, the applicant has processed its response 
appended.  

With regard to the discharge of water, the applicant states that the need for 
discharging surplus water is significantly dependent on seasonal 
precipitation during the year. The corresponding discharge water quantity at 
the end of operations is approximately 600 m³/h average discharge, 
occasionally the need to discharge water can be greater. The quantity of 
discharge water is estimated at 996 m³/h. This means the momentary 
quantity of discharged water, in a situation when it is estimated that 
discharge of this water is regulated by the discharges of the Vajukoski basin, 
and the mine has the need for maximum discharge according to water 
balance calculations.  

The mining company uses the water balance model for the construction of 
a second water treatment line. Using the model, the sufficiency of the water 
storage facility is estimated for the coming autumn season. The construction 
of a new water treatment precipitation basin will become necessary if surplus 
water pumping cannot be interrupted for the duration of the emptying of the 
sedimentation basin (2-3 months). 

To date, insufficient treatment of fraction-specific water fractions has been 
conducted.  
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The annual loading caused by the nickel and copper concentrations of the 
discharge water has been handled in the response to the statement issued 
by the Lapland Ely Centre.  

Sulphate concentrations are expected to increase from current levels in the 
water conducted to the overland runoff area. Sulphate emissions have been 
modelled using different concentrations in connection with the waterway 
impact assessment. According to the modelling conducted, with a 2000 mg/l 
sulphate concentration and maximum discharge the concentrations in the 
water will not increase due to a mixing and dilution, with the exception of the 
discharge point, to exceed the level of 30 mg/l. Consequently the sulphate 
emissions in themselves cannot be regarded as being significant 
environment impacts and the concentration limit proposed by the applicant 
is justified. 

It is the opinion of the applicant that the construction of permanent extra 
water storage basins to replace the temporary extra storage facilities 
presented in the permit application is not necessary.   

The grounds for the specification of the mixing zone and the alternatives for 
the increase in the discharge of the Mataraoja Stream have been earlier 
handled in the response to the statement issued by the Lapland Ely Centre 

On the basis of mineralogical analyses and the chemical composition of 
different minerals, chrome concentrations of the tailings originate entirely 
from the pyroxene belonging to silicate minerals. In nature dominated by 
chrome, the metal is in the form of +3 oxidation state chrome. Chromite has 
a low bio-accumulation coefficient and it does not accumulate in the food 
chain. 

Traffic has been discussed in the response to the statement of the ELY 
Centre.  

The review of securities and estimate as to the security sum has been 
conducted in accordance with Annex 5 of Government Decree 717/2009. 
The imposed and reviewed security sums include the security for the permit 
to commence operations, security for the first operational year of operations, 
and security sums are associated with closure. 

Collateral security in accordance with the Mining Act will be stipulated during 
2014. 

7. Statement of the Geological Survey of Finland (GTK) 

Consultants are making a report for the mining and waste area concerning 
the structural integrity of the rock and an inspection of the stability of the 
open pit. In addition, geophysical measurements have been conducted 
(fragmentation of the rock and flow routes). Once this report reaches 
completion it shall be delivered to the Northern Finland Regional State 
Administrative Agency for information purposes in November. 

The water penetration of the central fault in the open pit area is not 
significantly larger than in the neighbouring areas. The central issues of the 
groundwater model may still be regarded as being reliable and fit for use 
when calculating the water balance for the mining area.  

The significant quantity of the water accumulating in the open pit will release 
via the bedrock, which is estimated to keep the average drainage water 
quantities comparatively even. If necessary, peat water can be stored in the 
pit for brief periods (a few weeks) after which it can be used to even out the 
water balance for the entire mining area and the need for discharging 
surplus water. 
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Risks and the potential for accidents and the prevention of such have been 
taken into consideration during the planning stages for the mine. The 
storage of chemicals has been planned in such a way that the 
consequences of potential accident can be averted. A report has been made 
concerning the recognising and assessment of catastrophe risks, and the 
more detailed assessment of process risks (hazardous scenario analysis 
(HAZSCAN) and operability analysis (HAZOP)). For the purpose of the 
environmental permit application, the risks were examined separately the 
purpose of the environment using environmental risk analyses. 

The risk assessment has been conducted for the tailings areas and damage 
risk reports made, the revision of which was appended to the response 
delivered. A number of rescue plans have been made per department and 
operation in order to reduce the risk of accident. 

A bentonite lining has been installed for the till ground of the edge areas of 
tailings basin A in stages closer to the central section compacted peat 
structures, and bentonite lining structures have been made for these edge 
areas. Bentonite lining structures will be constructed in stages for the till land 
of Iso-Hanhilehto. Construction methods, quality control and drawings have 
been approved by the Lapland ELY Centre in accordance with the 
environmental permit. Guidelines have been issued for the construction of a 
bentonite lining and peat layer boundary area, which is described in more 
detail and appended to the response. 

 
Using the footing drains of the tailings area efforts are made to increase the 
overall stability of the dam structure. And the normal operational conditions, 
when the footing drains are in operation, the quantity of water accumulating 
in the covered drains is greater than that seeping through the actual dam 
structure. The water recovered in the footing drains is either returned to the 
basin or conducted into the water cycle of the concentration plant. Tailings 
mainly oxidise in the impact region of the footing drains, but the majority of 
tailings will be located in the central section of the stockpiling area and 
remain saturated in water. 

The mineralogical composition of waste rock in respect to the principle 
minerals has been presented, including an updated Waste Management 
plan for mining waste, and the actual permit application itself. The most 
significant minerals in the different waste rock fractions are clinopyroxene, 
orthopyroxene and olivine. There are smaller quantities of plagioclase, 
amphiboles and other minerals such as sulphide minerals. 

Sampling and laboratory research is currently underway for determining the 
composition of the lime slurry generated in water treatment activities. 
However, the findings were not available at the time of writing the 
supplementation. The quantity of hydroxide slurry estimated to be produced 
in limestone precipitation is 10,000 m³/annum. Limestone slurry is generated 
when different metals react in different pH conditions with the anions and 
former low-soluble slurry. The slurries and the metals they contain can 
nevertheless leach back into the liquid if the pH conditions change 
significantly.  

A description of the overburden stockpiling areas and the management of 
the runoff from these is presented appended to the response. 

In connection with the revision of the closure plan for the tailings areas, an 
alternative will be added whereby a buyer has been found for the sulphur 
concentrated tailings of pond B during the operational stage. The 
rehabilitation measures will be added to the waste management plan in 
connection with the revision, once the rehabilitation measures are 
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commenced. The estimate of the water quality of the open pit associated 
with closure of the mine has been conducted (supplement 12 April 2013). 
Water management following closure is described in the rehabilitation plan 
and summarised below. 

The applicant has presented cleansing findings for the overland runoff area 
in the appendix to its response. According to findings, the cleansing 
efficiency of the overland runoff area in respect to nitrogen and its 
compounds is at least 55%. A reduction in the quantity of nickel, copper and 
aluminium has occurred. The iron concentration has been higher in the 
water leaving the area than in the water coming to the area. The applicant 
intends to conduct a more detailed estimate of the functioning of the 
overland runoff area during different months. The report on the release of 
groundwater to the overland runoff area will be submitted to the Regional 
State Administrative Agency at a later date. 

Matters pertaining to the water cycle, water balance and water management 
have been discussed in more detail in the response issued by the Lapland 
ELY Centre and its appendices. 

Monitoring findings on the quality of the discharge water have been obtained 
since operations commenced. The quantity of solids contained in the local 
water is reduced using appropriate water recovery, sedimentation, and if 
necessary using chemicals. 

Using different calculation scenarios the applicant stated that an 
underground mine would not be feasible in comparison to open pit mining. 
In respect to open pit mining, the calculations have taken into consideration 
the excavation and stockpiling of waste rock. The ore has low concentration 
and has a form whereby it upper section is undoubtedly more profitable to 
excavate has a large scale open pit. As metal prices fluctuate, a continuous 
production at the mine can be best guaranteed using open pit mining. 

8. Complaint issued by Asko Koivuaho 

In his complaint to the complainant stated that the hearings arranged during 
the environmental impact procedure had errors. As a consequence of such, 
the complainant demands that a new EIA procedure be arranged and 
regards the permitting procedure in question to be illegal. The complainant 
regards the dust emissions caused by mining operations as causing harm 
to the health of miners and inhabitants. 

Due to the proposed expansion of the Kevitsa Mine, an EIA procedure has 
been performed that reached completion in 2011. Acting as contact authority 
in the EIA procedure, the Lapland ELY Centre has made a public 
announcement of the EIA programme and its report in the appropriate 
manner and has reserved stakeholders the opportunity to present their 
opinions on the matter. In addition to statutory hearing, the public meeting 
has been arranged to which Mr Koivuaho refers to in his complaint. In 
accordance with the Act on Environmental Impact Assessment Procedure 
(468/1994), the stakeholders have had the opportunity to be heard and 
familiarise themselves with the documents are associated with the matter in 
the appropriate manner. No errors have been noticed in the EIA Procedure 
that would make it illegal. Despite this matter not being relevant in respect 
to the permit procedure, for the sake of clarity it should be stated that any 
possible deficiencies in the EIA procedure can also be supplemented by 
discussing the issues in connection with the permit procedure. The opinion 
of the complainant that the possible deficiencies in the EIA procedure would 
prevent the processing of the environmental permit application, is 
erroneous. Complaints concerning possible deficiencies in the EIA 
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procedure may only be issued in connection with appeals concerning the 
permit decision. 

At the Kevitsa Mine, dust formation is caused by the excavation of ore and 
waste rock (drilling/blasting), loading and haulage, as well as from the 
stockpiling of waste rock caused by wind. Dust emissions are also generated 
from the concentration plant, mainly from the crusher. Weather conditions 
significantly affect the formation and dispersion of dust, for instance when 
direction and speed, and rain. Approximately 50-60% dust emissions of the 
mine are generated with the handling of waste rock (e.g. excavation, 
stockpiling and haulage). The mineral dust formed mainly deposits in the 
immediate vicinity of the dust source and the quality of dust caused by 
excavations corresponds to the quality of extracted ore and waste rock. 
Within the scope of the EIA procedure and environment permit procedure, 
the applicant has comprehensively investigated the dust emissions 
generated by expanded mining operations, for instance by modelling the 
estimated dispersion of dust (dust re-suspension modelling). 

The dust formation even in the expanded mining operations is still mainly 
restricted to within the mining area (concession). This is due to the fact that 
the majority of dust particles originating from mineral matter are large in size 
(>30 μm) and deposit in the immediate vicinity of the emissions source. 
Although the dust particles produced are mainly larger particles, the 
generation of smaller, so-called respirable particulates (PM10 particle size) is 
possible. Under the perfect conditions these smaller particles can travel the 
distance of a few kilometres from the emissions source. The proportion of 
respirable sized particles (PM10) of the dust formed from excavations is 
nevertheless small. 

Dust deposition caused by mining operations has been monitored in the 
mine surroundings since 29 August 2011. Following the commencement of 
production, dust monitoring is performed at four monitoring points around 
the area. The annual report for dust monitoring of 2012 has been submitted 
as an appendix to the environmental permit application. The pH, electrical 
conductivity, solid content, solid ignition losses and ignition residue is 
determined for each sample. The samples are also examined for cobalt, 
chrome, copper, nickel and iron concentrations in October each year. On 
the basis of monitoring findings for 2012, dust deposition monitoring of solids 
found no significant changes compared to the findings of 2011. The majority 
of the deposition of solids was of organic origin. An increase in metal 
concentrations could be observed compared to the observations made in 
2011. The measurements conducted in 2013 appear to be similar to the 
findings for 2012. For the time being, specifications have only been made 
for solids. Higher individual values have been noticed in the samples taken 
in April and August at observation point KevD-2, which is located on the 
eastern side of the open pit to the north of Lake Satojärvi. 

In the near future, dust deposition measurements will also be commenced 
at the mine, but using the findings of these measurements the impacts of 
dust emissions on human health can be determined.  

The threshold values are stipulated for small particulate quantities in the 
Government Decree for Air Quality (38/2011). In the EIA report concerning 
the expansion of mining operations, the suspension of dust has been 
examined using modelling. She has been verified that according to the 
modelling the guideline and threshold values set for air quality will not be 
exceeded in the direction of housing, and in the vicinity of the mining area 
the number of times the limits are exceeded remain below that permitted. 
The modelling conducted within the scope of the EIA procedure associated 
with the expansion of operations shows that the dispersion of dust outside 
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of the mining area will not significantly differ from current levels. The biggest 
difference in the quantity of dust can be seen within the mining area. 
Modelling has been made using the Breeze AERMOD software that is well 
suited for multifaceted modelling such as is required for mining operations. 
The model takes into consideration regional weather conditions and terrain 
conditions. The weathering conditions for the model used the data from the 
Sodankylä weather observation station for 2005. The year in question has 
been estimated to be average in respect to weather conditions, and one that 
is a good representation of local weather. The principal wind direction for the 
year in question is north-eastwards. The terrain conditions have been 
inputted to the model from a terrain model made for the area.  

The applicant shall undertake to mitigate dust emissions caused by its 
operations using various measures regarded as being best available 
techniques, and a plan has been made at the mine for the restriction of 
fugitive dust emissions. Significant dust generation has been noticed in the 
crushing of ore, screening, from conveyor belts and storage facilities during 
the first year production, and the number of alteration tasks have been 
performed for reducing the generation of dust, such as: the covering of the 
service door of the intermediate ore storage facility, balancing of the dust 
collection systems of the primary crushing facility, secondary crushing 
facility and screen, and the alterations made to the conveyor belt (brushes, 
water washing, extra scrapers). 

At the moment the dust generated by roads in dry weather conditions is 
distinctly worse than the dust produced by crushing. The roads in the mining 
area and the ore road from the pit to the primary crusher are not surfaced. 
In dry weather these roads generate a substantial amount of dust due to 
heavy goods vehicles carrying heavy loads. In order to prevent dust 
generation the roads will be sprinkled with river water during the 
summertime a number of times a day. In the future, if sprinkling water is 
insufficient, the possibilities for the test use of chemicals can also be 
contemplated. 

The mine shall update its fugitive dust emissions restriction plan each year 
and in the near future supplements its air quality measurements with 
measurement of suspended particulates. 

When taking into account the measures already implemented by the 
applicant as well as the planned measures for implementation in connection 
with the expansion, the limited increase in dust formation compared to the 
existing mining operations, and in particular the fact that the formation of 
dust is not estimated to exceed guideline or threshold values set for air 
quality or indeed even the permitted exceeding of these values, it is 
unreasonable to presume that the formation of dust would cause harm to 
health or significant contamination of the environment or the risk of such that 
would prevent the granting of an environmental permit for the expansion of 
the Kevitsa mine. 

9. Complaint issued by Sinikka Koivuaho 

The complainant concurs with the complaint issued by the aforementioned 
complaint (no. 8), and in addition in her own complaint would like to ask 
questions about how the mining operations impact fishing and the use of 
water, and claims that the noise disturbance caused by the mine will be 
significant. 

The applicant has studied the noise impacts caused by mining operations 
and impacts on the fish populations and waterways within the scope of the 
EIA procedure and the environmental permit procedure. During the EIA 
procedure in 2008 and 2010, metal specifications for fish have been 
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performed, and in addition corresponding specifications were conducted in 
connection with monitoring in 2012. The metal concentrations specification 
findings for fish were processed earlier. On the basis of the findings, no 
evidence was found for mining operations to the impact the fish populations 
of the Kitinen River or the use of fish for food. Therefore, the overall it is not 
expected for mining operations to cause significant harm for fishing or fish. 

The treated waste water produced in mining operations will not cause 
significant impacts on the possibilities for using the bodies of surface water. 
As described above, it is not recommended to use surface water as domestic 
water, and the quality of lake and river water cannot be assessed using this 
quality requirement intended for domestic water. Bodies of surface water 
can also be used normally in the future for recreation and for use as wash 
water. No harm to health is caused by the waste water produced by mining 
operations.   

The noise impacts caused by the mine are not estimated to increase 
significantly from current levels. Overall the noise impacts are not estimated 
to reach such levels that would cause significant pollution of the environment 
that would justify the rejection of the environmental permit application. 

10. Complaint issued by Anneli Temonen 

In her complaint she has claimed that the dust formation caused by mining 
operations will cause harm to the use of wild berries, mushrooms and game. 
The complainant also states that mining operations would be detrimental 
because the water in the River Kitinen can no longer be used as domestic 
or wash water. In her complaint, attention has been given to occurrence of 
uranium in the ore of the mine. 

The dust emissions created by mining operations were handled earlier in the 
response issued. Dust emissions are mainly focused within the mining area, 
therefore dust formation is not estimated to cause harm to health. Similarly, 
no harmful impacts on human health can be verified from berries, 
mushrooms or the meat from game. 

The biological impacts of mining operations are monitored according to the 
monitoring programme. Falling within the scope of the monitoring 
procedures are e.g. Chemical element concentrations of horse ants, forest 
mosses, humus and fungi within the mining area (concession) and its 
surroundings, conducted in 2012 using a total of 17 observation areas. The 
monitoring findings have been submitted as an appendix to the 
environmental permit application. In summary, the monitoring report states 
that the operations that have commenced at the Kevitsa Mine have distinctly 
increased chemical element concentrations especially at the sampling plots 
located in centralised mining operation areas. The trend is clearly evident in 
mosses and humus. The most significant impacts however are limited to the 
areas within the immediate vicinity of the busiest operational areas of the 
mine. 

Mining operations at current levels have not prevented the use of bodies of 
surface water for wash water or indeed recreational use, such as swimming 
or fishing. Expansion of mining operations is not estimated to significantly 
affect the ecological or chemical condition of the Kitinen River, and the water 
of the Kitinen River will remain fit for use also in the future for washing and 
various recreational purposes. Therefore, expansion of the applicant’s 
expansion of mining operations will not cause harm that would require the 
rejection of the environmental permit application, for instance due to the 
harm to health caused by operations. 
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As this is a question of the use of surface water as domestic water, it must 
be emphasized that the use of untreated lake or river water is not 
recommended in Finland. Therefore the use of the water from the Kitinen 
River as domestic water lot recommended for drinking or preparing food 
irrespective of mining operations.  

Uranium naturally occurs in the environment almost throughout the whole 
country. The ore and waste rock excavated from the Kevitsa Mine have very 
small quantities of uranium. The concentrations can be compared to the 
natural background concentrations in the neighbouring areas. Uranium 
concentrations are low and therefore are not estimated to cause impacts on 
the emissions of mining operations or the environment. 

In addition to uranium, the occurrence of thorium and radon in the Kevitsa 
ore has been measured using experimental drilling and these concentrations 
also corresponded to normal background values. During the construction 
and operational stages of the mine, uranium and thorium have been 
measured from over a thousand ore samples. In respect to uranium, the 
median for the samples (period 12/2008 – 02/2013, included 923 samples) 
was 0.20 ppm for thorium 0.50 ppm. An average of 1.8 ppm of uranium 
normally occurs in the earth's crust. 

11. Kiinteistöyhtymä Harju 

In their complaint a property owners claimed compensation to the sum of 
EUR 150,000 for the Mataraoja Stream water area and shore plots in respect 
to the harm caused by the diversion of the Mataraoja Stream. It is the opinion 
of these property owners that the earlier impounding of the Mataraoja 
Stream has already reduced the discharge by approximately 60% and has 
ruined the Mataraoja Stream waterway. The property owners believe that 
the diversion of the Mataraoja Stream will cause further contamination. 

With the currently valid permit application the applicant is seeking a permit 
in accordance with chapter seven of the former Water Act for the diversion 
of the Mataraoja Stream watercourse within land areas it owns. As mining 
operations it will also become necessary to expand the waste rock 
stockpiling area, which requires the diversion of the Mataraoja Stream 
watercourse from beneath the stockpiling area to be closer to the boundary 
of the mining area (concession). The diversion of the Mataraoja Stream itself 
cause is only temporary alterations to water quality during the construction 
of the diverted watercourse. Changes in discharges are caused by 
alterations in the catchment area. The discharge of the northern headwater 
fork will be reduced by a maximum of approximately 40% from its natural 
state and the southern headwater fork discharge will be reduced by a 
maximum of 80% following the expansion. In the final stages of the 
Mataraoja Stream the reduction in discharge is approximately 20%. 

The water quality of the Mataraoja Stream has been monitored in connection 
with the environmental monitoring established for the mine and in respect to 
the findings of monitoring for e.g. 2012 have been submitted as an appendix 
to the environmental permit application. During the monitoring conducted in 
2012 on the Mataraoja Stream points, the electrical conductivity occasionally 
reached high levels (<10 mS/m) compared to the base level. The sulphate 
concentrations in Mataraoja at the points downstream from the mine were 
also occasionally high. Nevertheless, the sulphate concentrations at the 
monitoring points in question have been high throughout the monitoring 
history since 2009 (i.e. already prior to mining operations). Increases 
electroconductivity are probably a result of the construction of the mine. 
Monitoring at the Mataraoja Stream points will be continued in 2013. 
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The applicant states that mining operations to date have not caused, and 
similarly the expansion will not cause significant contamination of the 
Mataraoja Stream. As stated in the applicant's environmental permit 
application, the ecological condition of the Mataraoja Stream has been 
classed as good overall. On the basis of the EIA report associated with the 
expansion of the mine the closer smaller rivers, such as the Mataraoja 
Stream, will not significantly change compared to the impacts of the currently 
valid permit. The application is investigating the possibility to conduct mining 
area runoff in the future into the Mataraoja Stream to compensate for the 
reduction in discharge. However, special consideration needs to be given to 
the fact that the detrimental impacts of the diversion of the Mataraoja Stream 
on water quality are estimated to be temporary. Therefore with the exception 
of the reduction in discharge, the expansion of mining operations will not 
cause permanent damage to the properties located along the Mataraoja 
Stream.  

When considering the aforementioned, the diversion of the Mataraoja 
Stream will not cause such permanent damage and that would entitle the 
complainant to claim that such a significant sum of money to compensate 
for the reduction in discharge.  

12. Complaint issued by Kemijoki Oy 

In its complaint, Kemijoki Oy states that the environmental impacts of the 
expansion of mining operations cannot be estimated before the summary 
report concerning the quantity and quality of water conducted into the 
Vajukoski Basin and the impacts of such, has been delivered to the Regional 
State Administrative Agency. The summary report concerns the conducting 
of surplus water in accordance with a temporary environmental permit 
granted to the applicant. The validity of the permit ends on 31 December 
2013. The summary report shall be submitted as an application matter to the 
Regional State Administrative Agency no later than 31 January 2014. 

The applicant proposes for the environmental permit to be granted on the 
basis of the existing monitoring data and studies conducted. According to 
the estimated impacts and the impacts clarified in monitoring, the greatest 
waste water quantities of the expansion are not expected to cause negative 
impacts on the waterways. Furthermore, it should be noted that in its permit 
decision the Regional State Administrative Agency has approved is that a 
summary report is either delivered as a supplement to the ongoing permit 
matter concerning the expansion of operations or as a separate application 
case, therefore a summary report has not been required for processing in 
the ongoing environmental permit procedure. 

13. Metsästysseura Eränarttu ry 

The complaint had four different issues: The reduction in the water quantity 
and quality of the meadow stream flowing through the property, landscape 
damage and noise disturbance caused by the expansion of the waste rock 
stockpiling area, the impact of dust deposition on the property owned by the 
hunting club, and the dams safety of the auxiliary basins to be constructed 
in the northern sections of the Mataraoja Stream. In addition, in its complaint 
the complainant demands that the property is compensated in full in addition 
to compensation for the loss in the use of the property. Alternatively the 
entire property can be redeemed for one and a half times (1.5) its value.  

The applicant has applied for the water management permit for the diversion 
of the northern headwater fork of the Mataraoja Stream. This diversion can 
have impacts on the property owned by Metsästysseura Eränarttu ry with 
the momentary turbidity of the water in the meadow stream occurring during 
the construction of the diverted watercourse. In addition, the discharge of 
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the Mataraoja Stream will change as the size in the upstream catchment 
area is reduced. 

The discharge of the headwater forks of the Mataraoja Stream has been 
naturally minimal or very minor during dry periods. According to definitions 
stated in the Water Act (587/2011), the Mataraoja Stream is a stream 
(watercourse with a catchment area smaller than 10 square kilometres, and 
has constantly flowing water that can be navigated by fish), but its northern 
headwater fork may be regarded as a rivulet (no constantly flowing water 
and navigation of fish is not possible in significant amounts). In places the 
headwater fork flows as surface runoff over the bog regions and in areas 
that have ditches. The course of the original watercourse in respect of the 
stream is unclear in places. 

Efforts are made to mitigate the impacts caused by the diversion of the 
Mataraoja Stream using careful planning (e.g. conducting geotechnical 
research in the area and assigning the necessary head falls) and measures 
performed during the construction period (construction during periods of low 
water, taking care of erosion protection facilities). The applicant has 
proposed that the clean water fractions of mining operations could be 
conducted into the Mataraoja Stream to compensate for the reduction in 
discharge. The possible detrimental impacts caused by the diversion of the 
Mataraoja Stream on the water quality of the meadow stream are temporary 
in nature. 

As far as concerns the use of the meadow stream water for domestic water, 
the applicant states that overall the use of water from surface bodies of 
untreated water such as the lake or river water is not recommended for use 
as domestic water i.e. drinking water or for the preparation of food. Despite 
the ecological condition of the surface water of the Mataraoja Stream been 
classed as good in the EIA report, this does not mean that prior to the 
introduction of mining operations the surface water could have been 
recommended for use as domestic water. As is evident from the water 
sample taken from the Mataraoja Stream, the water in the northern 
headwater fork of the Mataraoja Stream is currently unfit for use as domestic 
water, due to for instance the bacteria it contains.  

When taking into consideration the naturally low discharge of the Mataraoja 
Stream, the planned compensation measures, and especially the fact that 
the impact of the diversion of the watercourse on the water quality will only 
be temporary, it may not be assumed that the diversion would cause harm 
that would prevent the granting of the water management and environmental 
permit. 

Waste rock is generated in the Kevitsa mining operations that are stockpiled 
in the waste rock stockpiling area. As a consequence of the expansion of 
mining operations, the waste rock stockpiling area will increase as the 
quantity of waste rock increases. The EIA report has estimated that during 
the final stages of mining operations the stockpiling area will also be visible 
in the distance. It should be stated however, also the continuation of mining 
operations in accordance with the current environmental permit would cause 
the visibility of the stockpiling area in the landscape, and the expansion of 
operations would not significantly alter the landscape impacts caused by the 
stockpiling area.  

In respect of harm caused to the landscape and the applicant states that the 
impacts of construction and industrial activities on the landscape are, from 
the outset, assessed in accordance with municipal planning and the Land 
Use and Building Act (132/1999). In the regional plan, the Kevitsa Mine is 
marked as a mining area (EK 1904) and in the disposition plan as an area 
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that has been reserved for a soil extraction area (EO), i.e. an area intended 
for mining activities and extraction of soils. The suitability of the mine and its 
waste rock stockpiling area in the landscape has therefore already been 
considered in connection with the making of the regional plan and 
disposition plan. 

In connection with the environmental permit procedure, contamination of the 
environment is regulated and operations that could cause prohibited 
contamination consequences in the environment are restricted. Changes in 
the landscape or the impacts of operations on the landscape are not 
regarded as the contamination of the environment and the consideration of 
the environmental permit does not take into account or consider the 
landscape impacts of operations subject to permit. However, within the 
scope of the Waste Act some attention is given to landscape impacts. In the 
case of the applicant this has already been considered and resolved with 
planning. Therefore it may be stated that the landscape impacts of the waste 
rock stockpiling areas have been taken into consideration in accordance 
with legislation. 

The noise impacts of the expansion of mining activities have been studied 
with noise modelling conducted in connection with the EIA procedure. 
According to the modelling, the noise impacts caused by the expansion of 
operations correspond to the noise exposure generated by current 
operations and the differences are minor. According to the modelling only 
the noise zone caused by main road traffic will expand slightly. However, the 
greatest noise impacts occur within the mining area (concession). The waste 
rock stockpiling area itself, mentioned by the complainant, is not a significant 
source of noise. Noise in the waste rock areas is caused by the haulage and 
piling of waste rock in the area. However, high pitched noises such as the 
reverse alarm of heavy goods vehicles will not be heard very far from the 
operational area and a part of the safety arrangements for the mine, so 
therefore cannot be compromised. The property owned by the complainant 
will not be exposed to significantly more noise disturbances due to the 
expansion compared to the noise currently produced by mining operations. 

The dust formation impacts of mining operations have been 
comprehensively studied during the EIA procedure for the expansion of 
mining operations and the environmental permit procedure. The applicant 
e.g. made a model of dust formation during the EIA procedure.  According 
to the modelling, no significant impacts will be caused by suspended dust 
on the property owned by the hunting club. For instance, the dust travelling 
from the waste rock stockpiling area is not estimated to significantly affect 
the water quality of the stream flowing through the property owned by the 
complainant.  

The Dam Safety Act (494/2009) states that the permit authority must assess 
the dam safety in connection with the construction of the dam. According to 
section 3, subsection 6 of the Dam Safety Act, the Regional State 
Administrative Agency must take into account the provisions of the Dam 
Safety Act and e.g. the provisions concerning dam construction and use of 
the Water Act (264/1961) and the Environmental Protection Act when 
making official decisions. The Regional State Administrative Agency will also 
request a statement from the dam safety authority, in this case the Kainuu 
ELY centre, prior to making the permit decision. In the statement, the dam 
safety authority presents an estimation of the design criteria from the dam 
safety perspective. Therefore the dam safety of the auxiliary water storage 
basins to be constructed in the headwater section of the Mataraoja Stream 
will be assessed in the appropriate manner in the permit procedure. 
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The complainant demands compensation for the loss of recreational value 
of the property or for the property to be purchased for one and a half times 
its price. In connection with the ongoing environmental and water 
management permit procedure, the matter of compensation can only be 
processed insofar as it is a question of the impacts caused by the diversion 
of the Mataraoja Stream, or if contamination of the water in the Mataraoja 
Stream is due to some other reason. As the reduction in discharge and 
possible temporary turbidity do not prevent the use of the property as it is 
used today, it is the view of the applicant that the hunting club does not have 
the right, as intended by the Water Act, to demand compensation or the 
purchase of its property at 150 per cent of its price. Similarly, the water 
quality of the Mataraoja Stream will not change that significantly due to the 
dust or travelling from the waste rock stockpiling area that would require 
compensation as intended by the Environmental Protection Act. 

The applicant has also stated that the property owned by the hunting club 
and its buildings are located in both the regional and master plans in an area 
marked for mining operations, and when the construction permit was 
granted it was agreed that construction shall not hinder the use of the area 
as is indicated in the plan, i.e. the use of the area for mining operations. In 
the government proposal (HE 84/1999) concerning the enacting of the 
Environmental Protection Act it has been specifically stated that the 
placement of industrial operations is usually directed using municipal 
planning, therefore the consideration of permit no longer needs to assess 
legal neighbourhood relations. The impacts caused by mining operations on 
the property cannot be regarded as being unreasonable, because the 
possibility that mining operations could be introduced to the area was 
information that the hunting club was already aware of when applying for 
construction permit and receiving the granted permit.  

14. Complaint issued by the Oraniemi Reindeer Herding Cooperative  

In its complaint, the reindeer herding cooperative refers to the possible 
impacts of dust emissions on the lichen reindeer use for nutrition.  

Dust emissions mainly settle within the mining area and therefore will not 
cause impacts on the reindeer pasture areas. 

In addition, the reindeer herding cooperative has demanded that the 
applicant enter into a new agreement for the minimising of harm caused by 
mining operations and for the compensation of such. The compensation of 
damages caused by mining operations on the reindeer economy is not 
resolved in connection with the environmental permit procedure. 
Nevertheless, the applicant states in connection with the expansion of the 
mine no new areas will be commissioned, and therefore it is the opinion of 
the applicant that the disadvantages focused on the reindeer economy will 
not increase. The movement of reindeer in the mining area will be prevented 
when the gates for the reindeer fence surrounding the area are completed 
this autumn. 

15. Complaint issued by Metsästysseura Poston Erä Ry (Hunting Club) 

The complaint states that if the conducting of treated waste water from 
mining operations into the Vajukoski basin causes harm to the properties 
owned by the complainant, the complainant will be demanding 
compensation.  

The waterway impacts of the mine have been studied in detail in connection 
with the EIA procedure and the environmental permit application. The 
impacts of mining operations on the Vajukoski Basin are estimated to be 
minor. For instance, the concluding paragraphs of the EIA report states that 
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the planned expansion of the mine is not estimated to cause significant extra 
loading on the Vajunen Basin. It is estimated that treated waste water will 
be effectively diluted due to the large water capacity of the Vajunen Basin 
and the changing of the water. Furthermore, it should be noted that the 
waste water conducted into the basin must fall short of threshold values 
provided in the environmental permit, which in themselves ensure an 
adequate level of environmental protection. The waste water treated by the 
applicant has been in accordance with the threshold values issued in the 
environmental permit; therefore the waste water has not caused 
contamination. 

The monitoring of surface water is conducted according to the monitoring 
programme that has been approved by the authorities. There are 13 
permanent monitoring points. The summary report for the monitoring of 
surface water in 2012 has been submitted as an appendix to the 
environmental permit application. The analysis list according to the 
monitoring plan is shown below. 

Analyses to be done from all locations 

pH phosphate phosphor (PO4-P) 

temperature total nitrogen (N) 

electrical conductivity ammonium nitrogen (NH4-N) 

oxygen concentration nitrate- and nitrite (NO2+NO3-N) 

oxygen saturation degree Chloride 

chemical oxygen demand (CODMn) Sulphate (SO4) 

colour Nickel (Ni) 

solids Crome (Cr) 

turbidity Iron (Fe) 

alkalinity Copper (Cu) 

total phosphor (P) Manganese (Mn) 

Additional analyses for the points in Kitinen, Vajunen reservoir and Mataraoja ditch 

sodium potassium 

calcium magnesium 

Additional analyses for the lake-sampling points in June-September 

chlorophyll-a  

Expanded element analysis* twice a year from the following points: 

- Vajunen reservoir (KevS-6, P16)  

- Kitinen (KevS-5, P14)  

- Downstream Mataraoja ditch (KevS-12, P9)  

*ICP-OES/MS 26 elements: 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, Zn 

 

The quality of water to be discharged to the overland runoff area must 
comply with environmental quality standards (observation point KevP-10). 
The electroconductivity of the discharge water has fluctuated between 98-
160 mS/m. In respect to total nitrogen the concentrations at the observation 
points for measurements conducted in 2013 have been 2100-4100 µg/l. Of 
this the proportion of ammoniacal nitrogen has been 330-800 mg/l. In 
respect to sulphate, the concentrations of the observation point in the 
measurements conducted in 2013 have been 160-660 mg/l. In respect to 
copper, the observed concentrations are 1–11 µg/l with the median being 
4.7µg/l. In respect to nickel, the observed concentrations are 6.8-350 µg/l 
with the median being 100 µg/l.  

The quality of the water pumped from the overland runoff area into the 
Vajunen Basin is monitored at monitoring point KevP-11. The 
electroconductivity of the water pumped into the Vajunen Basin has 
fluctuated between 28-130 mS/m. In respect to total nitrogen the 
concentrations at the observation points for measurements conducted in 
2013 have been 860-2,100 µg/l. Of this the proportion of ammoniacal 
nitrogen has been 6-800 mg/l. In respect to sulphate, the concentrations of 
the observation point in the measurements conducted in 2013 have been 
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59-360 mg/l. In respect to copper, the observed concentrations have 
fluctuated between 1–8.7 µg/l with the median being 2.3 µg/l. In respect to 
nickel, the observed concentrations have fluctuated between 14–35 µg/l with 
the median being 21 µg/l.  

On the basis of monitoring conducted in 2012, no significant changes have 
been observed in the water quality of the receiving waterway. The closest 
observation points to the discharge point are KevS-5 Kitinen, Vajukoski 
Dam, the point below the discharged water and KevS-6 Vajunen basin, 1.1 
km north from the dam. At the River Kitinen monitoring point KevS-5, the 
electroconductivity for monitoring conducted in 2012 and 2013 fluctuated 
between 1.9–6.4 mS/m and no distinct trend could be observed. In respect 
to total nitrogen the concentrations at the observation point for 
measurements conducted in 2013 have been 150-470 µg/l. Of this the 
proportion of ammoniacal nitrogen has been 4-25 mg/l. In respect to 
sulphate, the concentrations of the observation point in the measurements 
conducted in 2013 have been 0.9-4.8 mg/l. In respect to copper, the 
observed concentrations were almost entirely below the limit of identification 
<1 µg/l. In respect to nickel, the majority of concentrations were below the 
limit of identification <1 µg/l, with the highest concentration for soluble nickel 
being 4.2 µg/l. At the observation point of the Vajukoski basin KevS-6 
electroconductivity for 2012 fluctuated between 2.2–3.6 mS/m, and in the 
monitoring conducted in 2013 between 1.9-5 mS/m. No distinct trend can be 
noticed. In respect to total nitrogen the concentrations at the observation 
point for measurements conducted in 2013 have been 250-730 µg/l. Of this 
the proportion of ammoniacal nitrogen has been 4-60 mg/l. In respect to 
sulphate, the concentrations of the observation point in the measurements 
conducted in 2013 have been 0.9-4.6 mg/l. In respect to copper, the 
observed concentrations were almost entirely below the limit of identification 
<1 µg/l. In respect to nickel, the majority of samples were below the limit of 
identification <1 µg/l, with the highest concentration for soluble nickel being 
2 µg/l. 

A temporary permit was granted to the applicant on 24 June 2013 for 
conducting treated water into the Vajukoski Basin, also during times when 
the Vajukoski Power Plant is not discharging. The impacts of mining 
operations on the Vajukoski Basin were widely assessed in connection with 
the permit procedure. The impacts on the basin were estimated to be minor, 
and it was estimated that the environmental quality standards set for surface 
water would not be exceeded. The monitoring findings for discharge water 
and the receiving waterway for 2013 are shown in Appendix 2. 

The impacts of mining operations on the Vajukoski Basin are minimal and 
no weakening loading is estimated to be caused by the expansion. There is 
no right to receive compensation. 

16. Opinion issued by Jari Natunen 

The presenter of the opinion has questioned the integrity of the 
environmental permit procedure and claims that the water treatment of the 
applicant is insufficient, and therefore demands concentration limits for a 
number of different substances, including investigations into a number of 
substances.  

In accordance with section 38 of the Environmental Protection Act, the 
permit authority shall publicise permit applications by posting them for 30 
days on the notice boards of the relevant municipalities, and usually the 
posting of the noticed must be announced in at least one newspaper in 
general circulation in the area affected by the activities. The announcement 
must be arranged in accordance with the Act on Public Announcements 
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(34/1925) and the Administrative Procedure Act (434/2003). According to 
section 16 of the Environmental Protection Decree, permit applications shall 
be made public once the matter has been examined in sufficient detail.  

The Regional State Administrative Agency has announced the permit 
application concerning the expansion of mining activities by announcing the 
matter during the period 9 July – 20 August 2013. According to section 16 
subsection 4 of the Environmental Protection Decree, the application 
documents must be forwarded to the municipal authorities for public display 
in the place mentioned in the publication announcement. Documents are 
also usually available for viewing at the permit authority, even though 
legislation does not require such. However, environmental protection or 
administrative legislation do not require for documents to be available for 
viewing online during the period of announcement. Therefore, the Regional 
State Administrative Agency has announced the permit application in the 
appropriate manner and the stakeholders have had sufficient opportunity to 
familiarise themselves with the documents associated with the case. As 
stipulated by law, the environmental permit application documents have 
been available for public viewing in Sodankylä municipal offices. 

The presenter of the opinion also states that the environmental permit 
application has not discussed the impacts of mining operations on tourism. 
The applicant emphasises that the environmental permit application is a 
question about the environmental impacts of operations on the soil, water 
and air, and is therefore to prevent engagement in measures that lead to 
contamination. The impacts of mining operations on tourism are assessed 
in taking into account in, for instance, connection with planning where the 
different forms of land use are integrated.  The integration of tourism and 
mining operations is not assessed in the environmental permit procedure 
other than insofar as operations affect the environment. However, no 
forbidden consequences that could significantly impact tourism in Sodankylä 
as intended by the Environmental Protection Act are expected to be caused 
by the expansion of mining activities Furthermore, the impacts on tourism 
were handled in connection with the social impact assessment conducted in 
the EIA procedure. 

Additionally, the presenter of the opinion has issued claims concerning the 
integrity of the civil servants processing the permit application. The integrity 
of civil servants is assessed within the scope of the Administrative 
Procedures Act. According to section 7 of the Administrative Procedures Act 
(434/2003), officials shall not participate in the consideration of the matter if 
he/he is disqualified. According to section 28, subsection 1 of the 
Administrative Procedures Act, official shall be disqualified e.g. If he/she is 
in service with or in pertinent commission relationship with a stakeholder. 
Disqualification is assessed according to the time when the case is 
processed. If employment ends or membership is cancelled, the official 
processing the case is no longer disqualified on this basis. 

The fact that a civil servant working in the Regional State Administrative 
Agency has earlier been in the employment of the mining company does not 
make him/her disqualified for processing environmental and water 
management permit applications associated with mining operations. Despite 
the aforementioned, the application emphasises that in particular the person 
mentioned by the complainant, as well as other persons that participated in 
the processing of the permit application have never been employed by FQM 
Kevitsa Mining Oy, and it is the understanding of the applicant that there are 
no other reasons why these officials should be disqualified from the 
processing the permit application concerning the extension of the Kevitsa 
Mine.  
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The applicant believes that the environmental permit procedure has 
progressed in a legal manner.  

The presenter of the opinion states that the harmful substance 
concentrations of emissions caused by mining operations, and the impacts 
of operations on the waterways, should be studied in more detail and 
threshold values set for harmful substances. To back up his claim, the 
complainant refers to the Environmental Protection Decree and the 
Government Decree on Substances Dangerous and Harmful to the Aquatic 
Environment (1022/2006).  

Annex 1 of the Environmental Protection Decree stipulates the list of 
substances requiring a permit for discharge into waters. Annex 2 of the 
Environmental Protection Decree lists the substances for which shall, 
according to section 19 of the Environmental Protection Decree, have 
emissions threshold limits set and other emissions regulations, if the 
amounts of discharges of such substances or compounds pose a potential 
hazard to the environment. Therefore, the substances listed in Annex 2 do 
not always require the setting of threshold values, rather the threshold 
values are incorporated in the environmental permit on a discretionary basis. 
There is no need to incorporate threshold values for these substances in the 
environmental permit if it is a question of minor emissions and there is no 
risk of polluting the environment. 

The applicant states that the monitoring of emissions produced by mining 
operations is currently comprehensive and is conducted in ways both 
demanded and approved by the authorities. The continuous measurement 
of pH and electroconductivity is already in use in the mining area for the 
purpose of service monitoring. A continuously operating online measuring 
instrument for measuring metals in the waterway is currently unavailable on 
the commercial markets. 

Groundwater monitoring is conducted in accordance with the monitoring 
plan and the findings of groundwater monitoring are reported as part of the 
environmental permit application. In 2012 there were altogether 28 
monitoring points located within the mining area (concession) and its 
immediate surroundings, and on the side of the mine access road. 
Monitoring takes place using groundwater pipes. In addition to water levels, 
the samples are used to determine the following quality parameters: 
turbidity, temperature, pH, conductivity, oxygen, total-N, NO3-N, NO2-N, 
NH4-N, PO4-P, Cl, SO4, Sb, Co, Cr, Cu, Mn, Ni, Fe, S. In addition, 
specifications of potassium, calcium, thorium and uranium were conducted 
on some samples. The monitoring report for 2012 states that concentrations 
and groundwater levels have remained, with the exception of a few 
fluctuations, around the same level as in 2010 and 2011. 

In addition to the groundwater monitoring using the groundwater pipes, the 
electroconductivity of groundwater in the tailings area will be specified using 
ground penetrating radar and sonar measurements, the monitoring of which 
commenced in 2013 (findings yet to be reported). 

Surface water monitoring is conducted according to the monitoring plan. The 
surface water balance findings were presented earlier. 

Impacts on the fish populations are monitored in accordance with the 
monitoring plan and the findings of heavy metal specifications of fish are 
reported as part of the environmental permit application. Metal 
concentrations have been determined using perch and pike caught from 
there the Vajukoski, Matarakoski, and Kelukoski basins. The fish were 
examined for arsenic, cadmium, cobalt, chrome, copper, mercury, nickel, 
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lead, vanadium and zinc concentrations. The specification conducted in 
2012 did not observe any indication of metal accumulation in fish. 

The presenter of the opinion states that the sulphate is already harmful for 
aquatic fauna at a concentration of 50 mg/l. The concentration of sulphate, 
just as the concentrations of metals, nitrogen and solids, have been 
modelled in the permit application using the dispersion model. The table 
below shows the modelled concentrations for the Vajukoski Basin with the 
maximum discharge quantity of 996 m³/h and with maximum concentration 
(sulphate 2000 mg/l). The findings show that the value of 50mg/l is only 
exceeded that the discharge point and quickly becomes diluted.  

Excess 
water 
concentrati
on (mg/l) 

Discharge 
point 
(reservoir) 

Southern 
shore 
(reservoir) 

Nameless 
island 
(reservoir) 

Sippiö-
aapa 
(reservoir) 

Vajunen 
island S 
(reservoir) 

Vajunen 
island E 
(reservoir) 

Vajunen 
island N 
(reservoir) 

Western 
shore 
(reservoir) 

Content increase µg/l 

0.5 Ni 25.1 4.8 0.7 4.5 1.7 1.0 0.7 1.3 

0.3 Cu 15.1 2.9 0.4 2.7 1.0 0.6 0.4 0.8 

Content increase mg/l 

2000 SO4 100 19.0 2.6 18.2 6.8 4.1 2.9 5.3 

14 tot-N 0.70 0.13 0.02 0.13 0.05 0.03 0.02 0.04 

10 SS 0.5 0.01 0.01 0.1 0.03 0.02 0.01 0.03 

 

The Government Decree on Substances Dangerous and Harmful to the 
Aquatic Environment regulates, for instance environmental quality 
standards. However, the applicant states that the environmental quality 
standards cannot be used as absolute threshold values for emissions in the 
consideration of the environmental permit. The environmental quality 
standards concern concentrations permitted in surface water, therefore the 
threshold limits cannot be directly applied as concentrations values for 
treated surplus water conducted into the River Kitinen. The significance of 
environmental quality standards in the consideration of a permit is therefore 
directive; these can be taken into account in the consideration of the permit 
only when dimensioning the emissions regulations. In this case, however, 
the dilution of emissions in the receiving waterway must be taken into 
account. 

In the consideration for the permit concerning the expansion of the Kevitsa 
mine, it should be noted that this is a question of existing mining operations, 
the impacts of which have been monitored for quite some time already. As 
the mine expands, the excavation quantities and concentration plant 
capacity is increased. The concentration process remains the same as 
during the earlier operations, therefore the impacts of operations will not 
change significantly. The impacts of the planned expansion were assessed 
in the EIA procedure. There have been no matters brought up concerning 
ongoing mining operations or during the EIA procedure, that on the basis of 
which there would be the need to re-examine the occurrence of harmful 
substances or set new threshold limits in addition to the threshold limits 
already stipulated in the permit. The EIA report concludes by stating that the 
expansion of mining operations will not cause the contamination of 
groundwater or other significant pollution of the environment, such as the 
contamination of surface water. The surface water monitoring in accordance 
with the monitoring plan was described earlier and the monitoring findings 
for 2013 in respect to the water released into the Vajunen Basin and the 
closest points to the receiving waterway is compiled as an appendix. The 
applicant shall also independently analyse concentrations of chemical 
elements from process water, treated surplus water, and the surface water 
of the River Kitinen during the end of 2013. 
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The presenter of the opinion has also stated that the treatment process 
water should employ a more effective method to be able to achieve a 
completely contained water cycle and relinquished the use of the overland 
runoff area. According to section 43 of the Environmental Protection Act, the 
environmental permit shall contain necessary regulations for the prevention 
of contamination and thereby ensure a certain level of environmental 
protection. However, according to section 43, subsection 3 of the 
Environmental Protection Act it is not possible to resolve what technology 
the mining company has to use to attain this, rather the point of departure is 
that the mining company can itself decide on the technology it uses as long 
as an adequate level of environmental protection is achieved. This is 
appropriate when taking into account operations requiring a permit and the 
characteristics of such, and the differences due to such in the application of 
technical solutions. 

In the mining operations of the applicant, the process water is treated before 
conducting via the overland runoff area or directly into the Kitinen River. 
Water emissions have always been in accordance with the permit 
regulations stipulated, quantities have even fallen short of the permit limits, 
and water emissions have not caused any contamination of the groundwater 
or surface water. The water treatment methods of the mine have therefore 
been proven in practice to be effective and represent the best available 
technology. The expansion of the mine is not estimated to change the 
situation. When assessing the adequacy of the water treatment system of 
the mine, focus should be paid on the water treatment as a whole and its 
findings. In respect to the overland runoff areas, the applicant states that 
these are generally used in Finland for the treatment of mine water. 
Nowadays, concentrations of discharge water are specified prior to releasing 
to the overland runoff area. The overland runoff area can be bypassed in the 
winter months when the cleansing efficiency of the area is non-existent. 

In respect to the matter concerning a contained water cycle, the applicant 
states that in operations such as mining operations that cover larger areas, 
the concept of a “contained water cycle” is impossible in practice. The annual 
quantity of water used by the process at the Kevitsa Mine at current 
production rates is approximately 15 Mm³/a. Of this water 13 Mm³/a is 
recycled water and each year approximately 2 Mm³ of raw water is extracted 
for making cooling water, pump seal water, fire extinguishing water and 
drinking water. The majority of recycled water will be recycled back into the 
process from the tailings ponds. However, the overall water balance for the 
mine is net positive, i.e. more water is formed than the operations can 
consume (see figure below), which is why discharging the surplus water 
away from the production area is necessary.  
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In respect to the claim of the presenter of the opinion concerning dust 
emissions, the applicant has discussed this earlier and states that the dust 
emissions are mainly focused within the mining area. 

Upon the decommissioning of activities, the waste areas of the mine shall 
be closed in the ways intended by the Environmental Protection Act and the 
Mining Waste Act (379/2008), and any possibly weakened seepage will 
either be conducted into the open pit or via wetland treatment into the 
environment. The closure plan is updated as operations progress and when 
necessary. 

According to the presenter of the opinion, rights for commencing expanded 
operations should not be granted if an appeal is made on the permit 
decision. It is the understanding of the applicant that increasing the 
excavation quantity already while appeals are being processed would not 
lead to impacts that differ from those of currently permitted operations which 
would make the appeals of possible appellants useless. Similarly legal 
realisation of the expansion during the appealing period would not cause 
irreversible environmental impacts that could not be removed if the permit 
decision is later overturned.  

Response to the claims presented in the supplement to the opinion 

Appended to the rehabilitation plan is a map of post-closure water 
management arrangements. The tailings area will be covered using a sealed 
covering layer that significantly reduces the travel of water and oxygen into 
the fill. Clean surface water is conducted away in a controlled manner using 
ditch depressions into insulated drains and conducted in a planned manner 
in different directions. The water quality of seepage and footing drains can 
be weakened. Water is recovered in the seepage drain surrounding the 
tailings area. In the northern section of the area the water is conducted into 
the open pit. In the southern section water is conducted to the overland 
runoff area, from which the water is released in the direction of Lake 
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Saiveljärvi. In the north-western section of the stockpiling area water is 
conducted to the surface run-off area to the north of the tailings area.  

The waste rock area is covered with a sealed covering layer that reduces 
the absorption of precipitation and thaw water in filling. Ditch depressions 
are formed in the covering layer that is used to direct the water on top of the 
covering in a controlled manner to the lower section of the slope.  The water 
accumulating on top of the waste rock area is clean water that does not 
necessarily require treatment. Surface runoff is directed over the seepage 
drain and released into the terrain or conducted via seepage drains 
gravitationally into the open pit. 

The seepage forming in the waste rock area is recovered in the seepage 
drain surrounding the stockpiling area. The water of the seepage drains is 
conducted gravitationally into the open pit or onto the surface runoff area. 
The gravitational conducting of water from the western side of the stockpiling 
area into the pit can be difficult due to the shapes of the land surface, so 
preparations are made for the treatment of water during the production stage 
using the overland runoff area. 

In the assessment of the impacts of dust on reindeer meat, internal organs 
of reindeer and bone marrow, the applicant states that the monitoring of 
operations to be conducted (e.g. reindeer samples) shall be agreed in detail 
with the Lapland ELY Centre. 

The applicant has clarified the water quality of the mining area. The report 
is appended to the response. Furthermore, the applicant conducted 
extensive monitoring of water samples in October 2013 (14 – 16 October). 
The samples taken from the extensive monitoring were analysed using a 
broad selection of analyses, that in addition to nutrients specifications and 
conventional chemical element determination included a large group of rare 
earth metals and rarer chemical elements. The cadmium (<0.01 µg/l) and 
mercury concentrations (<0.05 µg/l) of the water to be conducted to the 
overland runoff area (KevP-10), for which the permit limits have been set in 
the current environmental permit, both fell below the limit of identification for 
the analysis method, remaining clearly below the maximum permitted 
emissions threshold limits stipulated for such (Government Decree 
868/2010). Correspondingly the copper content of the water conducted to 
the area was 4.2 µg/l and the nickel content 70 µg/l, both remaining clearly 
below the permit limits set in the existing environmental permit. 
Concentrations of other harmful substances such as antimony (Sb), 
aluminium (Al), manganese (Mn), chrome (Cr), molybdenum (Mo), cobalt 
(Co), arsenic (As) and iron (Fe) remained low in the water discharged to the 
overland runoff area. The chrome content of 0.95 µg/l remains clearly below 
guideline value of 50 µg/l set by the World Health Organisation for the 
chrome concentrations of water. The applicant is aware that this guideline 
value has been criticised as being high colours of the harmful properties of 
six value chrome (CrVI). Despite this, justifications for reducing this guideline 
value are yet to be found in eco-toxicological studies conducted. It should 
also be noted that the chrome concentration of water discharged to the 
overland runoff area, according to monitoring findings, has at its maximum 
level been below 2 µg/l. 

The calcium content (Ca) of alkaline and earth alkaline metals was elevated 
(110 mg/l) due to adding limestone to the water. The concentrations of 
magnesium (35 mg/l), sodium (130 mg/l) and potassium (25 mg/l) were 
elevated in the water conducted to the overland runoff area. 
Correspondingly, the total nitrogen content of the water discharged to the 
overland runoff area was 2.6 mg/l and the sulphur content 130 mg/l. The 
uranium content of the water conducted to the overland runoff area was 0.16 
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µg/l and thorium concentration approximately 0.01 µg/l. The concentrations 
of radioactive matter according to the extensive chemical element to study 
also remain low in the water fractions of other mining operations, such as in 
the water discharged from the water storage basin and the concentration 
plant. 

It is the opinion of the applicant that in the complaints delivered to the 
Regional State Administrative Agency, no matters were brought up that 
would require the rejection of the application for an environmental and water 
management permit concerning the expansion of the mining operations of 
the applicant.  The extra impacts focused on the environment due to the 
expansion of mining operations are limited and minimal compared to the 
impacts caused by current mining operations. The expansion is not 
estimated to cause significant increases in noise, dust or waterway impacts. 
Therefore, the operations of the applicant do not cause harm to health, other 
significant contamination of the environment, or other forbidden 
consequences as intended by the Environmental Protection Act. Therefore, 
the requirements for granting the environmental permit have been met. The 
granting of the water management permit and the benefits achieved are 
significantly greater than the temporary harm it would potentially cause.     

Rehabilitation plan for the Kevitsa Mine (PSAVI/40/04.08/2012) 

Announcement of the permit application 

The permit application has been published by announcing such with the 
Regional State Administrative Agency and in the Sodankylä Municipality 
during the period 31 October 2012 – 30 November 2012. An announcement 
regarding the publication was published in the Sompio local newspaper. 

The Regional State Administrative Agency has requested statements on the 
application from the natural resources unit of the Lapland Office of the 
Centre for Economic Development, Transport and the Environment (Lapland 
ELY Centre), the Municipality of Sodankylä, and the environmental 
protection authority of the Municipality of Sodankylä.  

Statements 

1. Lapland Centre for Economic Development, Transport and the Environment (Lapland 
ELY Centre) 

In its statement the ELY Centre has verified that the rehabilitation plan for 
the Kevitsa Mine is of a very general nature in places. On the other hand, 
production at the mine has just commenced and a lot of information required 
in planning tasks has not yet been finalized or the findings from 
environmental monitoring not yet verified. Indeed at this stage of mining 
operations is essential to determine the principle ways of operation 
associated with the closure of the mine and the rehabilitation of the area, 
taking into account the local special characteristics of the mine. The plan 
has identified the most essential closure and landscaping goals, which is a 
good point of departure for initiating practical tasks.  

Waste rock area 

The mining company is entitled to utilise waste rock as utilisable rock in 
accordance with permit regulations 18 and 19 and in light of the 
environmental and construction technology characteristics of the rock. 
However, according to the plan there is still no information as to how much 
rock with varying sulphur concentrations will end up in the permanent 



  204 

 

stockpile. This information has significant effect on the shape and size of the 
waste rock area and its landscaping impact, as well as potentially affecting 
the quality of seepage and runoff forming in the area. Therefore, is important 
that the following updating of the rehabilitation plan takes into account the 
more detailed stockpiling plan of the mining company. 

According to the rehabilitation plan experimental plots will be made in the 
waste rock area already during the mine’s operational stage that will clarify 
the joint impacts of structural layers and the local climate on the successful 
growth of vegetation in the worked stockpiling areas. The ELY Centre 
regards the proposal as being very good. Using proactive work, it is possible 
to further specify the construction plans associated with landscaping. At the 
same time, preparations can be made e.g. regarding the challenges posed 
by introducing vegetation to the waste rock area due to the steep gradients, 
as well as the controlled directing of precipitation and thaw water from on 
top of the stockpile. 

Tailings area  

The closure of the tailings area shall pay special attention to the appropriate 
covering of pond B. The sulphur content of tailings to be stockpiled in the 
basin is significantly high (S=30%). Furthermore, sulphur forms in the main 
relatively quickly from weathered pyrrhotite. In place of the dry covering 
structure granted in the permit decision, at this stage of mining operations it 
would be a good idea to also inspect other covering alternatives, such as 
wet covering or other newer technologies, such as a water insulating paste 
covering that remains moist. It is the opinion of the ELY Centre that research 
work should be conducted, even though the utilisation of high sulphur 
tailings in other sectors of the industry is being investigated. Essential with 
the rehabilitation of sulphide concentrated waste is to prevent or significantly 
hinder the access of oxygen and precipitation and thaw water to the waste. 
Associated with this, it is important to conduct monitoring on the sealing 
qualities of the base structures in the basin already during the production 
stage. 

Overburden 

The mining company has the opportunity to utilise nickel concentrated till (Ni 
> 150 mg/kg) in accordance with permit regulation no. 19 of the 
environmental permit decision 79/10/1. According to the permit condition, till 
soil such as this can be used in such structures where the material will 
remain permanently beneath soil water and the groundwater level. If the 
nickel concentrated till is utilised in the rehabilitation work, plans need to be 
made with the ELY Centre to itemise in more detail its utilisation sites or 
quantity to be utilised. 

The rehabilitation plan has not taken into consideration the plan of the 
mining committed to store nickel concentrated till to the south of the open 
pit. On 15 June 2012 the Lapland ELY Centre approved the proposal 
concerning the till soil of the mining area with a certain conditions, and 
according to which the nickel concentrated till can be temporarily stockpiled 
to the south of the open pit. The ELY Centre however, requires for the 
temporary storage area for nickel concentrated till to be taking into 
consideration in the planning for the implementation of the rehabilitation 
stage for the mine. In this case the need for the treatment of pit water shall 
be assessed and had the possible changing of flow direction of rock water 
from beneath the stockpiling area once the open pit has filled. 
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Water conducting and treatment 

In order for the conducting of the assessment of the treatment requirement 
for the water in the area to be carried out in a reliable manner, according to 
the ELY Centre it should be based on the assessment of environmental risks 
associated with the mining waste areas, which once more requires research 
and monitoring results of waste and waste areas taken during the 
operational period of the mine. This being the case, it is necessary to 
examine in more detail once more the water treatment and conducting 
solutions, once the mining company has use of the findings from the 
characterisation of waste rock and tailings and the findings of the 
supplementary obligatory monitoring programme. The rehabilitation plan 
shall also inspect in more detail the water quality of the open pit from the 
perspective of the environment; what kind of impacts to the sulphide 
concentrated pit walls have on the quality of pit water following the long filling 
stage, and how it is possible oxidation of sulphides in the bedrock and the 
leaching of harmful substances to be prevented or the harm caused by such 
mitigated. 

Post-monitoring 

According to the rehabilitation plan the observation points associated with 
water emissions related to the environmental loading of the mining area, and 
the monitoring points for surface and groundwater following the closure of 
the mine are the same as those used in the monitoring programme during 
the production stage. The same plan presents the moderation of post-
monitoring over time. However, the Lapland ELY Centre would like to 
emphasize that using the obligatory monitoring conducted during the 
production stage and having a comprehensive quantity of analyses, the 
intention is to partly identify the harmful substances characteristic of the 
different waste fractions, the concentration of which differs from the natural 
background concentrations in the area. Using these so called indicators 
substances, the water monitoring belonging to the rehabilitation work can 
already from the outset be more focused while at the same time being 
significantly less burdensome than the monitoring conducted during the 
production stage. The making of the rehabilitation plan indeed demands 
further familiarisation with the characteristics of the waste fractions of the 
mine and monitoring information pertaining to the environmental impacts of 
the stockpiling areas during the operational stage. The ELY Centre favours 
a proposal made in the plan, whereby the post monitoring programme for 
the area would be approved by the supervisory authority prior to the 
decommissioning of activities. 

The position of the Lapland ELY Centre on the application for the 
environmental permit 

Opposed rehabilitation plan is regarded by the Lapland ELY Centre as being 
sufficient in regard to the short operational period of the mine. The 
appropriate making of the rehabilitation plan requires for an up-to-date waste 
management plan for mining waste to be available. The waste management 
plant describes the special characteristics of the mining waste required in 
the rehabilitation tasks, such as the chemical and mineralogical 
characteristics of these, long-term alteration and the quality of seepage and 
runoff formed. The waste management plan for the Kevitsa Mine is currently 
undergoing permit processing in the Regional State Administrative Agency 
and in accordance with the statement provided on the permit application by 
the Lapland ELY Centre it requires supplementation e.g. concerning the 
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solubility characteristics of waste rock and the comprehensive 
characterisation of tailings. Therefore, the supplementary information also 
has a direct impact on the content of the rehabilitation plan. In addition, the 
updating of the rehabilitation plan requires the findings on the obligatory 
monitoring taken over time during the production stage of the mine on the 
service, emissions and environmental impacts. 

The ELY Centre should also like to mention that the mining company has an 
ongoing environmental permit process associated with the expansion of the 
Kevitsa Mine. In relation to the expansion tasks much of the information held 
in the waste management plan and the rehabilitation plan will change, which 
means these plans will already need to be updated soon. Therefore, the 
Lapland ELY Centre is of the opinion that it would be better to take into 
account the requirements for supplementation for the statement brought up 
directly in the next rehabilitation plan, and does not require the separate 
supplementation of the application at this stage. 

5.  Environmental protection authority of the Sodankylä Municipality 

In its statement the environmental protection authority of the Sodankylä 
Municipality stated that the plan made is of a general nature and needs to 
be supplemented prior to approval. The plan shall be regularly updated and 
revised in accordance with possible changes in operations. Furthermore, the 
statement requires: 

- for rehabilitation measures to be conducted during the operational stage, 
- that the water accumulating in the open pit cannot cause the 

contamination of the environment via the shears, 
- for the tailings pond to be closed as stipulated in the legally valid permit, 
- that in respect to water treatment, the use of active water treatment 

methods should also be considered,  
- that in order to speed up landscaping in the waste areas, planting needs 

to be considered, and  
- that announcements of rehabilitation measures have to be made. 

 

Response from the applicant  

1. Statement of the Lapland ELY Centre 

Utilisation of waste rock 

The intention of the applicant is naturally to utilise as much waste rock as 
possible in order to minimize the quantity of waste rock placed in the 
stockpiling area. The characterisation data pertaining to waste rock fractions 
expands continuously as operations progress, in the same way as further 
information is obtained about the quality and quantity of different waste rock 
fractions as excavations plans are revised. This information shall be taken 
into consideration when updating the waste management plan for mining 
waste in the future. Similarly, the further specified information in this respect 
shall be taken into consideration in the future revisions of the rehabilitation 
plan.   

Closure of the tailings area 

The applicant states that investigation work can be continued in the future, 
but the covering solution presented in the statement is probably the most 
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applicable solution also taking into account the plans concerning the 
expansion of the mine, according to which the tailings stockpiling area will 
be raised in the future for both ponds. In the final stage of the mine 
expansion, the dam heights will be substantial, and in this case with regard 
to closure, the covering with water would be a poor solution in respect to 
long-term dam safety.  

The use of thickened tailings or paste would also require substantial 
alterations in the handling, transfer and stockpiling techniques employed for 
the tailings. At the moment it appears that the sulphur concentrated tailings 
cannot be utilised as a product, but investigations into this matter shall 
continue for the life of mine.  

The sealing properties of the tailings pond can be monitored by analysing 
the water of the overflow drain (pipeline with associated wells running 
between the ponds) by sampling. 

Overburden 

The applicant states that a solution has been sought from the Regional State 
Administrative Agency in connection with the ongoing permit processing 
concerning the nickel concentrated till for the establishment of the 
stockpiling area and utilisation of such in the closure stage of the mine. In 
addition, the applicant undertakes to construct the required water 
management solutions around the stockpiling area, in order to facilitate the 
conducting of runoff via the water storage basin into water treatment also in 
the future. The quality and travel of the water from the stockpiling areas will 
also be monitored as part of the emissions and service monitoring of the 
mine.  

The applicant also states that the alterations in the excavation quantities of 
till, the utilisation of till, and the location of the stockpiling area will be 
updated in the waste management plan for mining waste. Furthermore, the 
applicant is obliged to report the quantity, quality and use of nickel 
concentrated till to the Lapland ELY Centre. 

However, the applicant states that the seepage and runoff of the stockpiling 
area for nickel concentrated till even today travels according to the hydraulic 
gradient towards the open pit, whether water mixes with the pit drainage 
water prior to being conducted via the water storage basin into water 
treatment. It should also be noted that also in the future the factor that, 
according to the applicant, most significantly affects the quality of open pit 
drainage water is the possible oxidation of the sulphide minerals on the open 
pit walls (FQM Kevitsa Mining Oy, DnroPSAVI/144/04.08/2011, supplement 
to the environmental permit application dated 12 April 2013, appendix 9). 
Quality of the drainage water from the open pit is also estimated to weaken 
as mining progresses to deeper layers. Due to the geology of Kevitsa, at the 
deeper excavation levels higher sulphide concentrations will inevitably 
remain on the pit walls. 

The temporary stockpiling area for nickel concentrated till will also be taken 
into consideration in the implementation of the rehabilitation stage for the 
mine. As far as concerns the treatment requirement for pit water, the 
applicant recommends for the alternatives in line with the ELY Centre 
proposal to be examined in more detail in the future, once further information 
about the geochemistry of the open pit walls and quality of drainage water 
is available. The possible changes in the flow direction of groundwater will 



  208 

 

also be assessed by the applicant in planning the implementation of the 
rehabilitation stage.    

In accordance with conducting and treatment of water, the Lapland ELY 
Centre states that, it is necessary to examine solutions in more detail once 
more, once the mining company has use of the findings from the 
characterisation of waste rock and tailings and the findings of other 
obligatory monitoring findings. Furthermore, the water quality of the open pit 
and its development in the long term needs to be examined in more detail. 
In respect to these, the applicant states that water treatment and water 
conducting solutions in line with the proposal issued by the Lapland ELY 
Centre would be more sensible to examine in more detail in the future, once 
more characterisation data is available. In respect to the water quality of the 
open pit, it is stated that a broader estimate than that of the rehabilitation 
plan has been proposed in the supplementation documents pertaining to the 
permit application for the expansion of the mine. 

In relation to post-monitoring the ultimate monitoring programme shall be 
approved by the supervisory authority, the Lapland ELY Centre. 

In summary it is stated that made in line with the statement issued by the 
Lapland ELY Centre, the Waste Management plan for mining waste is a 
central document also associated with the rehabilitation plan, as stated 
above. With the expansion of the mine, the plans associated with the 
management of mining waste will essentially change e.g. with the expansion 
or elevation of the stockpiling areas. In the future the waste management 
plan for mining waste will have to be updated according to the expanded 
operations. In this case, it is natural to supplement the rehabilitation plan in 
the same instance also taking into consideration the statutory monitoring 
data acquired to date. 

5. Statement of the environmental protection authority of the Sodankylä 
Municipality 

With regard to the matters presented in the municipal statement, the 
applicant states the following: 

As stated in the statement, rehabilitation measures will be conducted 
wherever possible already during the operational stage. 

In connection with the filling of the open pit, a more accurate estimate about 
filling and water quality is shown in the aforementioned supplementation 
documents pertaining to the expansion of the mine (FQM Kevitsa Mining Oy, 
DnroPSAVI/144/04.08/2011, supplement to the application dated 12 April 
2013, appendix 9). Supplementation is mainly based on the earlier made 
hydrogeological report that has been made for the Kevitsa mining area 
(appendix 2.4 of the permit application).  

According to estimates, the time taken for the pit to fill is very long, over 100 
years. Only once filling has completed, the groundwater gradient of the area 
will return to its natural level and discharge from the open pit may 
commence. On the basis of current research data, the fragmentation will not 
have significant impacts on the hydrogeology of the pit environment. The 
rock groundwater in the area contains naturally elevated concentrations of 
nickel and metals. The occurrence of shears in the bedrock is difficult to 
verify in advance. As operations progress and the open pit deepens, the 
existence of possible shears and permeability can be confirmed. Also in this 
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respect the rehabilitation plan will become further specified over time by 
regularly updating the plan. 

The rehabilitation plan for the tailings ponds take into consideration 
environmental and water management permit no. 46/09/1 2.7.2009 (Dnro 
PSY-2007-Y-101) and the revision to the permit regulations concerning 
tailings pond A and B no. 30/11/1 15.11.2011 (Dnro PSAVI/232/04.08/2010). 
An appeal on the latter permit has been filed with the Vaasa Administrative 
Court which provided its ruling on 28 August 2012 (no. 12/0248/1). The 
administrative court did not change the permit decision issued by the 
Northern Finland Regional State Administrative Agency. An appeal on the 
ruling passed by the Vaasa Administrative Court was once more filed with 
the Supreme Administrative Court. The permit regulation that is the focus of 
the appeal is associated with the base structure of the pond (permit 
regulation no. 31) and therefore does not directly affect the plans related to 
the closure of the area. 

In respect to the rehabilitation stage of the mine, efforts are made to 
implement water treatment in such a way that passive treatment methods 
would be adequate. During the operational stage, active treatment methods 
will naturally be applied wherever necessary. The application of active 
treatment methods in rehabilitation can be difficult during this stage when 
there are no longer any active operations or personnel resources in the 
mining area. During the operational stage, experience pertaining to the 
treatment and quality on ferry us water fractions in the mining area will 
accumulate, which means that in the future there are much better 
requirements for assessing the technical implementation of the measures 
required during the rehabilitation stage. This being the case, the possible 
application of active treatment methods during the rehabilitation stage shall 
be naturally assessed in the future in connection with the updating of the 
rehabilitation plan. 

In respect to planting, the prerequisites for the growing of vegetation can be 
examined using the test plots mentioned in the rehabilitation plan. The 
growth of trees in closed areas will not be prevented, apart from the area of 
tailings pond B where the surface structure also utilises artificial lining. In 
this area the roots of the trees could damage the artificial lining in the ways 
mentioned in the statement provided by the municipality. In other areas the 
tree stand provides assistance in the integration of the areas into the 
surrounding landscape, and does not cause harm in respect to the 
functioning of structures. A tree stand and vegetation use plenty of water, 
which in itself reduces the quantity of water travelling into the waste fill in 
these areas. 

In connection with the updating of the rehabilitation plan, the communication 
means to be employed during the rehabilitation stage will be examined. As 
the mine expands in accordance with the currently valid environmental and 
water management permit application, the dimensions of the waste areas 
will become clarified and the details related to rehabilitation will change. 
Therefore, it is sensible to invest in communication in respect to the 
alternative implemented. 
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Rehabilitation plan for the Kevitsa Mine (PSAVI/8/04.08/2012) 

Supplements to the permit application 

On 21 February 2012, the applicant has supplemented its application with 
the presentation of the monitoring plan for the mine and on 26 September 
2012 with e.g. mitigation plan for fugitive dust emissions. 

Announcement of the permit application 

The permit application has been published by announcing such with the 
Regional State Administrative Agency and in the Sodankylä Municipality 
during the period 31 October 2012 – 30 November 2012. An announcement 
regarding the publication was published in the Sompio local newspaper. 

The Regional State Administrative Agency has requested statements on the 
application from the natural resources unit of the Lapland Office of the 
Centre for Economic Development, Transport and the Environment (Lapland 
ELY Centre), the Kainuu Office of the Centre for Economic Development, 
Transport and the Environment (Kainuu ELY Centre) in its capacity as the 
dam safety authority, the Municipality of Sodankylä, and the environmental 
protection authority of the Municipality of Sodankylä.  

Statements 

1. Lapland Centre for Economic Development, Transport and the Environment (Lapland 
ELY Centre) 

In its statement the ELY Centre has verified that the waste management 
plan for the Kevitsa Mine is generally comprehensive and clearly structured. 
The plan has adequately taken into consideration the content requirements 
as intended by the Mining Waste Decree (Government Decree 379/2008, 
including amendments) for the waste management plan concerning the 
background data for operations, Geology of the deposit to be exploited, 
waste types and the utilisation/handling of such, and the waste areas.  

Waste rock 
 
Of the mining waste fractions generated at the mine, the majority of studies 
have been conducted on waste rock. Research used currently 
recommended calculation and testing methods that have been developed 
for the study of acid-forming potential of sulphide waste rock. On the basis 
of the findings the rock types causing potential contamination risks of the 
environment have been characterised in a consistent manner, while at the 
same time presenting the uncertainties associated with the assessment of 
the findings. 

The assessment of the environmental compatibility of the waste rock from 
the Kevitsa Mine is based on the overall sulphur concentration of the rock. 
The threshold values for sulphur concentration shown in the plan for the 
utilisation of the rock as so-called utilisable rock are indeed in line with permit 
regulation no. 19 of the mine’s environmental permit decision no. 46/09/1, 
the concerns the utilisation of rock within the mining area (concession). The 
plan also presents the average metal and metalloid concentrations of the 
waste rock by rock type. It is the opinion of the ELY Centre in addition to 
this, the plan should inspected in more detail in which minerals these harmful 
substances, particularly nickel and copper occur in different rock types and 
how these are estimated to leach in the long term. According to the 
classification of mining waste presented in the plan, it appears that leaching 
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tests for harmful substances have been conducted, but the findings for such 
have not been presented in more detail. Also according to the management 
plan for rock material, the mining company has set a threshold value for the 
nickel concentration of utilisable rock, although the grounds for which have 
not been described in the plan. The identification of the leaching of harmful 
substances and the assessment of the quality of seepage formed or 
essential parts of the characterisation of waste rock, even if the rock would 
not be classified as likely to form acid. Furthermore, it is possible that studies 
into leaching can assist in the more efficient utilisation of mining waste in 
place of placement in the stockpiling area. The nickel concentration of the 
utilisable rock and the indication of the binding to silicates will also be topical 
if the rock is utilised outside of the mining area (concession), in accordance 
with permit regulation no. 18 of the environmental permit decision no. 
46/09/1.  

The mining company has a statutory monitoring programme made for the 
specification of the quality of seepage and runoff in the waste rock 
stockpiling area, and using the monitoring findings assurances may also 
partly be made regarding the actual weathering risk of the rock and the 
leaching of its harmful chemical elements. One of the most significant 
harmful substances of seepage for loading the environment is nevertheless 
also the nitrogen residue from blasting agents. As part of the 
characterisation of waste rock, the waste rock plan should also examine the 
blasting agent residues contained in the waste rock and the impacts of such 
on the quality of seepage, also in the long term.  

Waste rock stockpiling area 

On 29 June 2012 the Lapland ELY Centre approved the detailed 
construction and quality control plans for stage 1a (116 ha) of the waste rock 
stockpiling area in accordance with the environmental permit regulation set 
for the mine. The ELY Centre states that the construction plans described in 
the waste management plans were updated at that time. According to the 
proposal approved by the ELY Centre, one of the two aggregate layers 
compacted with peat can be constructed thicker, with a maximum thickness 
of 2.0 metres. The requirement is that in connection with the construction of 
the second floor, no bearing problems (moving/depression of the base) can 
be identified. Therefore, section 7.1.2 of the waste management plan needs 
to be updated. 

The mining company is entitled to utilise excavated waste rock as utilisable 
rock in accordance with permit regulations 18 and 19 and in light of the 
environmental and construction technology characteristics of the rock. The 
waste rock management plan does not state how much waste rock will 
ultimately end up in permanent stockpiling. Information about sulphur 
concentrated waste rock quantities in the stockpiling area is important in 
order to ensure the sufficiency of non-acid forming waste rock for the surface 
and edge areas of the potentially acid-forming rock. The waste management 
plan includes a mention always set foot stockpiling plan to be performed 
prior to the commencement of stockpiling. Information about stockpiling 
quantities and the quality of the rock to be stockpiled is also essential for the 
making of the stockpiling plan. 

Tailings 
 
In respect to tailings waste, the most significant deficiency of the waste 
management plan according to the ELY Centre is the lack of samples (three 
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samples), on which the estimates and conclusions presented in the plan are 
based. This uncertainty has already been mentioned in the plan. 
Nevertheless, the mining company monitors the production stage in 
accordance with the monitoring programme, including the chemical quality 
of the tailings stockpiled in tailings ponds A and B, acid forming potential and 
the production related fluctuation of these using aggregate samples taken 
daily. On the basis of this monitoring information, the information now 
presented in the plan, such as grounds for classification, can be further 
confirmed. In addition to statutory monitoring the plan shall also present 
methods as to how the long-term behaviour of tailings as well as its chemical 
and mineralogical alteration is monitored. Of special interest is the high 
sulphur concentrated tailings (S=30%); what potential acid formation can 
progress in the basin that the effects the water quality and the solids in the 
basin. The monitoring of this matter requires the taking of samples also from 
the tailings already stockpiled. 

In addition, the plan is completely lacking the determination of the physical 
characteristics of tailings, such as particle size distribution, water content, 
slurry and dry capacity weights, and the bulk density weight of stockpiled 
tailings (in-situ). Knowledge of physical characteristics is important when 
conducting the upstream raising measures for the dams, and at the very 
latest when planning the rehabilitation measures. Similarly, the plan has not 
adequately taken into consideration the chemicals used in the concentration 
process. In addition to listing chemical names and used quantities, it is also 
important to identify to the quantity of chemical residues in the concentration 
waste, described the decomposition or transformation reactions in the 
basins and estimate the impacts of these on the quality of seepage.   

Tailings stockpiling area  

The Lapland Ely Centre stated that the mining company has updated the 
construction plans for the base of pond A in its waste management plan on 
10 October 2010 and 21 June 2012. Contrary to that described in the plan, 
the natural peat layer lying below the bentonite lining installed to the base 
structure of pond A outside of the natural peat layer area, will be completely 
removed. In its justifications the mining company stated that the peat layer 
that needs to be left in place, as intended by the permit regulation, would 
following the removal of the growth layer be a maximum of 200 mm in 
thickness. In this case the peat area needs to be treeless or not waterlogged, 
as otherwise the thickness of peat to be removed would be even larger. The 
installation of the bentonite lining using machinery would probably 
significantly destroy the peat layer left in place, and a bentonite lining placed 
on top of a thin (0-200 mm) base layer of peat would probably not have 
sufficient bearing capacity for work machinery used for compressing the 
lining. This could also affect the durability of the lining joins. Therefore, 
section 7.2.2 of the waste management plan needs to be updated. 

In addition, the Lapland ELY Centre would like to elaborate that contrary to 
that mentioned in the waste management plan, and in accordance with the 
currently valid monitoring programme for the production stage, in addition to 
permit regulations 6 and 7 of environmental permit decision no. 46/09/1, the 
water seeping through tailings pond A and beneath the dam base cannot be 
conducted directly to the overland runoff area (northern dam) or to the bog 
region (southern dam). The seepage of the basin shall be conducted into 
the water treatment system prior to conducting into the environment. 

Peat  
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The mining company has set quality requirements for the utilisation of peat 
in cases where the utilisation site is the waste rock stockpiling area or the 
base structure of tailings pond A. Quality assurances are integral parts of 
the quality assurance plans for these construction sites and the Lapland ELY 
Centre has approved these on 21 October, 2011 and 29 June 2012. In 
addition, in its mining waste management plan, mainly in to its management 
plan section, it would be natural to present the peat identification procedures 
and quality assurance of the use of such belonging to the quality assurance 
plan.  

Till 
 
According to the waste management plan, or overburden, including till shall 
be utilised at the very latest in the rehabilitation of the open pit. However, 
the utilisation of nickel concentrated till (Ni ≥ 150mg/kg) is restricted in 
environmental permit regulation no. 19 of environmental permit decision no. 
79/10/1, which has been brought up in the waste management plan as well. 
For quality assurance purposes and adhering to the permit condition, the 
mining company has made so-called till sample networks for the 
concentration plant area, pit area, and for individual till stockpiling areas. 
The ELY Centre that the plan does not mention the size of the sample 
networks in question i.e. in other words, how frequently is the nickel 
concentration of till monitored using laboratory analyses or XRF devices? 
The waste management plan is also a suitable document for presenting the 
completed till nickel concentration maps, in a similar way to that shown for 
waste rock in section 7.1.3 of the waste management plan.  

Furthermore, the Lapland ELY Centre stated that the Waste Management 
plan is no longer up-to-date in respect to the total quantity of till land, utilising, 
and the locations of stockpiling areas and in relation to the base conditions 
of these. Changes in the storage of till soils can also affect the classification 
of waste areas. On 23 May 2012 (supplement 12 June 2012) the mining 
company submitted a report to the ELY Centre concerning the overburden 
and till removed from the open pit area, that proposed two separate 
stockpiling areas for utilisable rock, till and nickel concentrated till (Ni > 150 
mg/kg). The proposes stockpiling areas for both till soils have changed in 
connection with the environmental permit processing procedure, or differ 
from those areas presented in the earlier waste management plan for mining 
waste made in 2010, as the nickel concentrated till stockpiling area is 
located on the southern side of the open pit, and the stockpiling area four till 
with a maximum concentration of 150 mg/kg is located on the western side 
of the waste rock stockpiling area. The stockpiling area suitable for utilisable 
rock has not been presented in earlier plans. By 2019, a total of 
approximately 5 Mm3 of overburden will be removed, which is a quantity 
down is significantly larger than that presented in the waste management 
plan. According to preliminary estimates, of this quantity the proportion of 
nickel concentrated till is approximately half. 

The Lapland ELY Centre approved the proposal for a revision of the location 
of the stockpiling area for nickel concentrated till (Ni ≤ 150mg/kg) and the 
growing of vegetation, as well as the proposal for the establishment of a 
stockpiling area for waste rock competent for utilisation and following a brief 
storage period utilisable in the establishment of the waste rock stockpiling 
area. In respect to the nickel concentrated till, the Lapland ELY Centre of 
the opinion that the till can be temporarily stored in the ways proposed by 
the mining company through to the end of 2015. To date, for the purpose of 
establishing a stockpiling area for nickel concentrated till and for more 



  214 

 

detailed utilisation of such during the closure stage of the mine, a decision 
had to be sought from the Northern Finland Regional State Administrative 
Agency. The environmental permit processing concerning the ongoing 
expansion of the mine provides the right occasion for this.  

Mitigation plan for dust emissions of tailings pond A in accordance with 
permit regulation no. 13 
 
According to the ELY Centre, the mitigation plan for dust emissions of 
tailings pond A is of a general nature and requires revision. The dust 
formation of basin A has been identified as a probable emissions source 
already with environmental permit no. 46/09/1 decision granted to the mine 
on 2 July 2009. The likelihood of dust formation is further increased by the 
alteration in the pond’s dam structure on the basis of the approved permit 
decision no. 30/11/1, due to which the pond is kept as dry as possible. 
Therefore, mining operations should already genuinely be prepared at this 
stage for the formation of dust, in which case the ELY Centre also requires 
a more practical approach in the mitigation plan for the mitigation of 
detrimental impacts and the investigation of dust formation impacts using 
the “who, what and where” principle. The ELY Centre has also emphasized 
this point to the mining company on 21 August 2012 in its decision to 
approve the mitigation plan for fugitive dust emissions, which can be found 
from the appendices of the application documents.  

Internal rescue plan for the tailings ponds 
 
The internal rescue plan shall be supplemented in respect to the accident 
scenarios associated with the dam structures of the tailings area. According 
to the mining waste Decree the mining company shall immediately, or at the 
latest within 48 hours, inform the supervisory authority of the occurrence of 
factors that are likely to affect the stability of the waste area intended for 
mining waste, including other factors observed in the monitoring and 
supervision of operations that can cause the contamination of the 
environment or the risk of such. Therefore, the obligation for issuing 
notification in exceptional circumstances associated with dam structures to 
the Lapland ELY Centre should have a lower threshold than what is 
presented in the plan as “serious damage”. 

According to the internal rescue plan, the breakage of the dam areas of the 
mine has been identified as posing an actual risk of catastrophe. However, 
the rescue document does not provide more detailed description about the 
operation of the dams, which could for instance include a description of the 
quantities and characteristics of waste to be stockpiled in the ponds in 
respect to the environment and health, or structures of the ponds, for the 
purpose of rescue measures and minimising environmental damage. 
Furthermore, the rescue plan needs to be much more detailed with regards 
to the action plan in case of serious dam failure; while the consequences of 
accidents can be limited and traces of the accident rectified. According to 
the plan, an independent flood calculation report has been commissioned 
for the dam structures. The rescue plan needs to assess what kind of 
impacts will occur in the flood area in the case of accident. 
 

3. Kainuu ELY Centre/Dam Safety Authority 

The dam safety authority has stated in its statement at the sampling 
conducted on the overflow drain of pond B four times a year is too seldom 
for observing potential leaks. In addition to this it is required that in failure 
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situations associated with dams the dam safety authority must be informed. 
In accidents associated with serious compromising of dam safety, in addition 
to notifying the dam safety authority, the environmental protection authority 
must also be informed. 

Response from the applicant  

1. Statement of the Lapland ELY Centre 

Waste rock 

The waste rock of the Kevitsa mine is similar to the ore rock by mineralogy. 
The mineralogy of ore and therefore also waste rock has been described in 
section 2.1 of the waste management plan for the Kevitsa Mine (revised 25 
January 2012). The mineralogy of the (deposit) and rock types and the 
estimated percentages are shown in section 5.2.1 (Rock type percentages). 
Nickel occurs as either bound with silicate minerals or iron and nickel 
sulphide minerals (disseminated sulphide mineral in silicates). Nickel can 
replace iron or magnesium in the lattice minerals of silicates. Copper occurs 
in the same way as nickel in the silicate minerals, silicate mineral 
transformation products and/or sulphide minerals.  

The leaching of harmful substances is less likely the higher the sulphur 
concentration of the rock is (section 5.2.5 of the Waste Management plan 
for the Kevitsa Mine). The proportional percentages of sulphur concentrated 
waste rock are shown in table 5-9 (section 5.2.4). The acid soluble (nitric 
acid extraction) concentrations were exceeded for chrome, copper and 
nickel (section 5.2.3). It is likely that in some quantities e.g. Nickel and 
copper will leach from the waste rock, as some of the waste rock in the 
stockpiling area contains sulphur in excess of 0.8%. Leaching rate is 
affected by e.g. mineral composition, particle size, temperature, presence of 
oxygen. The leaching of substances from the waste rock stockpile, and the 
solubility of waste rock and acid formation are monitored at the Kevitsa Mine 
in accordance with its monitoring plan (Pöyry Finland Oy, revised on 2 May 
2012). In addition, the company conducts its own monitoring if the 
concentrations of the monitoring findings require such. The results of 
monitoring will be informed to the supervisory authority. During the final 
stage of mining operations, the appropriate rehabilitation reduces the 
loading caused by harmful substances from the waste rock area.  

The solubility of waste rock has been tested according to standard SFS-EN 
12457-3 and the findings have been published in section 10, table 10.1 of 
the supplementations to the environmental and water management permit 
and work commencement permit application for the Kevitsa Mine dated 14 
February 2008, Dnro Psy-2007-y-101, and in appendix 2 of the former 
mining waste management plan for the Kevitsa Mine dated 13 August 2008 
(Test report, waste rock). According to the findings, the solubility of the 
harmful substances in waste rock did not exceed the threshold values of 
Government Decree 202/2006 (currently 190/2013). The leaching of metals 
from the waste rock commences as a result of the oxidation reactions of iron 
sulphides in the long term (GTK 2008, Drno K713/42/2008). Therefore, there 
is no need for new leaching tests to be conducted on the waste rock prior to 
commencing production.  

When utilising utilisable rock, both inside and outside the mine, the mining 
company shall perform the necessary studies in accordance with the quality 
control plan for utilisable rock.  
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For instance, the monitoring of nitrogen and its compounds associated with 
blasting agent residues at the Kevitsa Mine is shown in the monitoring plan 
(Pöyry Finland Oy, revised on 2 May 2012). The blasting agent quantities to 
be used have been estimated in section 2.2 of the Waste Management plan 
for the Kevitsa Mine. Blasting agent quantities travelling into the seepage 
from the waste rock area can be well estimated using seepage samples and 
quantity of blasting agents used. The concentrations of nitrogen can 
fluctuate during the production stage, which is due to e.g. the retaining ability 
of the peat underlying the waste rock area. The economic handling of 
blasting agents reduces the quantity of nitrogen compounds travelling in the 
waste rock area. Upon the decommissioning of operations, the nitrogen 
loading travelling from the waste rock area into the seepage will reduce.    

Waste rock stockpiling area 

The waste management plan for the Kevitsa Mine will be revised in the ways 
stipulated by the Lapland ELY Centre in its statement (section 7.2.2). 

The stages for the stockpiling of waste rock and the identification and 
stockpiling of waste rock material at the mine have been shown in sections 
7.1 and 7.1.3 of the updated waste management plan for the Kevitsa Mine. 
The mining company oversees the stockpiling occurring at the waste rock 
area and reports its activities in accordance with the monitoring plan. 

Tailings 

Further tests have been conducted on the tailings samples for the updated 
version of the waste management plan (Expansion of the Kevitsa Mine 10 
Mt/a, 29 November 2012) using eight samples to and samples have also 
been taken from the concentration process water.  

The changing of tailings is monitored in accordance with the measures 
presented in section 6.2 (Tailings fractions) of the monitoring plan for the 
Kevitsa Mine (Pöyry Finland Oy, supplement 2 May 2012). The monitoring 
of the change in tailings in the basin will be assessed using the methods 
presented in the monitoring plan.  

The physical characteristics of tailings will be studied in connection with the 
raising of the dams, once there are sufficient tailings in the basin and 
representative samples are obtained. The findings are shown with the 
revision of the waste management plan. 

The quantity of concentration chemicals in the concentration waste is a 
subject little known in Finland. Awareness of the breakdown and 
transformation reactions of concentration chemicals, as well as the 
assessment of quantitative impacts on seepage requires long-term study on 
the subject.  

Tailings stockpiling area  

Section 7.2.2 of the waste management plan for the Kevitsa Mine will be 
revised in the ways stipulated by the Lapland ELY Centre in its statement 
and in accordance with the designs made for the base structure of pond A. 

The seepage of pond A is pumped back into the basin and from there into 
the internal process water cycle of the mine, or treated via the water 
treatment systems and released into the environment. 
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Peat 

The waste management plan for the Kevitsa Mine will be revised in the ways 
stipulated by the Lapland ELY Centre in its statement according to the 
quality assurance plan for peat. 

Till 

The waste management plan for the Kevitsa Mine will be updated in regards 
to the total quantity of till soil, utilisation, locations of stockpiling areas, and 
base conditions.   

Mitigation of dust emissions in tailings pond A  

The mitigation plan for dust emissions will be updated if necessary once a 
year, and the revision of the plan is currently underway. Shore areas have 
already formed at the base of the dams in tailings pond A, but dust formation 
has not yet been noticed from these. 

Internal rescue plan for the tailings ponds 

The internal rescue plan for the Kevitsa Mine will be updated with more 
detailed accident scenarios associated with dam structures during the 
summer of 2013. 

Statement of the Kainuu ELY Centre  

The remarks presented in the statement of the Kainuu ELY Centre will be 
updated to the waste management plan and internal rescue plan. It is the 
opinion of the mining company that the number of samples according to the 
monitoring plan for the seepage of pond B is sensible and reasonable.  
Visual inspections in the area will be conducted in connection with dam 
safety monitoring. If changes are noticed in e.g. the discharge of seepage 
water or turbidity, the mining company will conduct the necessary extra 
taking of samples. 

In summary it can be stated that the demands for supplementation issued in 
the statements and the changed data will mostly be updated directly in the 
following waste management plan. 

Inspections 

The Regional State Administrative Agency has conducted an inspection at 
the mine and in its neighbouring areas on 19-20 September 2013. 

In relation to the processing of the matter, the Regional State Administrative 
Agency has convened negotiations on 25 January 2013, 4 November 2013, 
14 March 2014 and 3 June 2014. 

The minutes of the inspections and the negotiations have been appended to 
the application documents and forwarded to the persons participating in the 
inspection. 
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REMARKS 

On 5 May 2014, the applicant has informed that on 25 April 2014 it 
purchased the property (property code 758-412-7-15) including its buildings 
owned by Eränartut ry and named Eräloivonen. 

In resolving the matter the Regional State Administrative Agency has made 
available for public viewing the application documents and subsequent 
decision concerning the conducting of treated surplus water of the Kevitsa 
Mine into the Vajukoski basin in 2014 (Dnro PSAVI/25/04.08/2014). 

D E C I S I O N   O F   T H E   R E G I O N A L   S T A T E   A D M I N I S T R A T I V E  A G E N C Y 

PROCESSING DECISION 

The persons resolving the issue have investigated the claim issued by Jari 
Natunen on 20 August 2013 regarding the opinion that the presenting official 
Juha Koskela has legal incapacity for this case. The persons resolving the 
case have decided, on the grounds of section 29, subsection 2 of the 
Administrative Procedure Act, that the presenting official does not hold legal 
incapacity for processing the case as intended by section 28 of the 
Administrative Procedure Act. 

Justifications for the processing decision 

During the years 2011 – 2013 the presenting official has been working in the 
mining sector with the company Nordic Mines Oy and Mustavaaran Kaivos 
Oy. The presenting official has not held an employment relationship with or 
received commissions relating to the matter processed from the permit 
applicant. Therefore the presenting official is deemed as being competent 
as provided in section 28, subsection 1, item 4 of the Administrative 
Procedure Act. 

Similarly no other special reasons in accordance with section 29 of the 
Administrative Procedure Act exists that would mean the civil servant is 
disqualified from processing this case. 

ENVIRONMENTAL PERMIT DECISION 

The Regional State Administrative Agency grants FQM Kevitsa Mining Oy 
an Environmental Permit for the operation of the Kevitsa Mine and its 
expansion. This permit concerns, unless operations are essentially 
restricted or changed from those mentioned in the permit regulations, the 
extraction of multi-metal ore from an open pit (maximum of 10 Mt/a ore and 
63 Mt/a waste rock), ore crushing, grinding and froth flotation concentration, 
a plant producing intermediate products for blasting agents (matrix plant), 
energy production, extraction of utilisable rock, waste areas for mining waste 
related to operations, and other auxiliary operations supporting mining 
operations.  

In the same instance, the Regional State Administrative Agency reviews in 
its entirety the legally valid permit regulations grated to the Kevitsa Mine, 
and approves the waste management plan for mining waste and the closure 
and landscaping plan. 
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A fisheries payment is stipulated for the prevention of harm caused to the 
fishes and fishing in the Kitinen River and Mataraoja Stream by the water 
discharged from the mining area. 

According to advance estimates, the emissions from operations will not alter 
the waterway or cause harm that prevents operation, or requires 
reimbursement or compensation as intended by the Environmental 
Protection Act. 

Guidelines are issued hereunder in case of unpredictable damage. 

The permit recipient shall adhere to the following permit regulations. 

EXCEPTIONS TO THE ENVIRONMENTAL STANDARD AT THE MIXING ZONE  

The Regional State Administrative Agency stipulates the nearby 
surroundings of the discharge point for treated water of the mining area from 
the northern side of Silmäjängänmaa all the way to the Vajukoski Dam as a 
mixing zone as intended by section 6b of the Government Decree on 
Substances Dangerous and Harmful to the Aquatic Environment 
(1022/2006), whereby the soluble nickel content may exceed the 
environmental quality standard of 21.0 μg/l, justifications for which are 
clearly stated hereunder.  

The mixing zone is shown in Appendix 3 of this decision.  

WATER MANAGEMENT PERMIT DECISION 

The Regional State Administrative Agency grants FQM Kevitsa Mining Oy a 
permit for the increase in raw water intake from the Kitinen River to be 
conducted to the mine using the existing structures, the pumping of 
groundwater from the expanding open pit, and a permit in accordance with 
the permit application for the diversion of the headwater fork of the 
Mataraoja Stream and the reduction of the catchment area for the Mataraoja 
Stream.  

Operations shall comply with the permit conditions issued in this decision. 

In all other respects the permit holder shall continue to adhere to the water 
management permit decision and its water management permit regulations 
issued by the Environmental Permit Authority in decision no. 46/09/1.   

The diversion of the headwater fork of the Mataraoja Stream and the 
reduction of the catchment area for the Mataraoja Stream is subject to 
payment of a fisheries fee. 

PERMIT REGULATIONS 

Permit conditions for the prevention of contamination 

General regulations 

1. The permit recipient shall always be sufficiently aware of the 
environmental impacts of its operations, its environmental risks, and 
the possibilities for mitigating detrimental impacts (knowledge 
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requirement). In addition to the monitoring of operation, emission and 
impacts specified herein, the permit recipient shall make assurances 
by, for instance, continuously improving its production process and the 
monitoring of such, increasing information on the ore, waste rock and 
slurries produced in production and chemical properties, as well as 
utilising industry-specific information and technical developments in 
the field, that the emissions produced by operations and harmful 
impacts differ from those stipulated in the permit granted.  

The control and monitoring systems for the production processes and 
the water treatment and management systems shall be developed in 
such a way that these provide real-time data for the permit recipient, 
on the basis of which the conforming to the environmental protection 
requirements of operations stipulated in this decision can also be 
assessed. 

If operations cause or threaten to cause emissions or environmental 
impacts that have not been granted in this decision, this case must by 
immediately informed to the Lapland ELY Centre and the 
Environmental Protection and Health Protection authorities of the 
Municipality of Sodankylä.  

The permit recipient shall also immediately engage in necessary 
measures for preventing pollution, or if pollution has already occurred, 
the restriction of such to a minimal level (pollution prevention 
obligation).  

2. The permit recipient shall deliver detailed construction and quality 
control plans and work reports, inspected and updated in accordance 
with the regulations issued herein, for approval by the Lapland ELY 
Centre concerning the planned new environmental protection 
structures or the alteration of existing structures (e.g. the base, surface 
and sealing structures for the waste areas intended for mining waste 
and the storage areas, water treatment facilities, as well as other 
structures used to prevent or mitigate the formation and dispersion of 
emissions into the environment) no later than three months prior to the 
commencement of the construction of such. 

Environmental protection structures may be taken into use once the 
Lapland ELY Centre has, on the basis of the summary of the 
independent supervisor and findings of the quality control tests, verified 
that the constructions made comply with the requirements set for such. 

3. Dam structures and the raising of dams shall be implemented in 
accordance with the requirements issued by the Dam Safety Authority. 
Plans pertaining to dams shall be delivered to the Dam Safety Authority 
in good time prior to initiating construction at a time agreed with the 
Dam Safety Authority.  

Dams can be commissioned into operation once the Dam Safety 
Authority has classed the dams and approved the damage risk 
assessment and monitoring programme as intended by the provisions 
of the Dam Safety Act.  

4. The structural plans, measurements, testing, reports and studies 
required for operations and in line with this decision shall be conducted 
using competent, reliable and appropriate methods.   
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5. Standards concerning construction and materials used, as well as 
commonly used and approved construction and work practices, shall 
be adhered to in the realisation of construction and environmental 
protection structures, in such a way, that the standards for quality 
construction and good building practices are met.  Wherever 
applicable, with respect to the professional skills required for 
construction, work site arrangements and construction itself, the 
principles of the Environmental Guideline document 36/2002 published 
by the Finnish Environment Institute concerning landfill sealing 
structures, and other commonly approved methods, standards and 
norms shall be adhered. 

6. The permit recipient shall arrange independent quality control for the 
environmental protection and dam structures to ensure the correct 
realisation of such. The quality control inspector shall be a professional 
body approved by the Lapland ELY Centre that is not the planner or 
implementer of the site in question and whose expertise in the 
implementation of environmental protection and dam structures or the 
monitoring of these has been publically recognised or proven.  

The chosen quality control inspector must always be at the 
construction site or shall attend the construction sites at least in 
accordance with the quality control plan issued by the Lapland ELY 
Centre, or otherwise as approved by the Lapland ELY Centre in such 
a way that the quality control inspector is able to inspect that work 
stages under construction have been realised in accordance with the 
approved plans and the functioning of quality assurance, inspect the 
findings of quality control, intervene where there are possible defects, 
and assure that the deficiencies and defects identified have been 
rectified in the appropriate manner.  

The quality control inspector shall inform all identified deficiencies and 
defects to the Lapland ELY Centre without delay.    

The quality control inspector shall issue a summary report for the 
quality control of the construction of every site, which includes the 
findings of the quality control inspection. The report must include e.g. 
details of any exceptions from set requirements and quality control 
plans and the measures implemented for the rectification of 
deficiencies and defects.  

7. Details of all alterations to operations shall be informed immediately to 
the Lapland ELY Centre and for the information of the environmental 
and health protection authority of the Municipality of Sodankylä. These 
announcements shall be appended with an estimate as to the impacts 
of the changes on emissions and the environmental impacts of such 
inspected for all emissions elements, as well as the permit recipient’s 
own estimate as to whether or not the alteration requires the alteration 
of the environmental permit or renewed specification of monitoring 
practices. 

8. The permit recipient shall appoint a person responsible for matters 
related to environmental protection issues and the management of 
landfills and waste areas for mining waste and inform the contact 
details of this individual to the Lapland ELY Centre and the 
Environment and Health Protection Authority of the Municipality of 
Sodankylä.  



  222 

 

The permit recipient shall make assurances, in line with section 103b 
of the Environmental Protection Act that in waste areas intended for 
mining waste posing the risk of major accident, all work shall comply 
with the policy document, safety management system and internal 
emergency plan. The permit recipient shall make assurances that the 
employees operating in the waste areas hold sufficient competence 
and maintain training. 

9. The fencing around the mining area (concession) must be kept in good 
condition.  

Emissions into the waterway 

10. The clean water from precipitation, thawing and runoff, as well as other 
water not causing emissions or risk of environmental contamination 
must be kept separate from contaminated water. 

A comprehensive plan of the measures conducted and to be 
implemented for the separation of clean water shall be delivered to the 
Regional State Administrative Agency in connection with the plan as 
intended by permit regulation no. 22. 

Water verified as clean can be discharged into the terrain or 
waterways. If necessary, the non-contamination of the water in 
question shall be proven using water quality controls and 
measurements to be conducted on the water in ways approved by the 
Lapland ELY Centre. 

Runoff water containing solids from the new associated construction 
areas that is otherwise uncontaminated and not intended for use as 
process water, shall be released into the terrain or waterway via a 
surface runoff area or a clarification basin dimensioned at least to the 
size of the catchment area. The solid content of water to be discharged 
into the environment must fall below 30 mg/l. Plans for the discharging 
arrangements and monitoring shall be submitted to the Lapland ELY 
Centre prior to the construction of such. 

11. Process water, precipitation, runoff and seepage water that has been 
in contact with extracted ore, waste rock or stockpiled waste, open pit 
drainage water, drainage formed at the overburden removal areas of 
the open pit, contaminated storm water in the plant area, seepage from 
the water storage basin, as well as other similar contaminated water 
(waste water) shall be recycled in the mine's water circuit or treated in 
accordance with permit regulation no. 14.  

The nickel content of water discharged into the water storage basin 
must remain below 5 mg/l. If monitoring shows that the concentrations 
in the a water fraction discharged into the basin increases to levels 
close to this threshold value, the permit recipient shall draw up a plan 
for the reduction of the quantity of nickel. This plan shall be submitted 
to the Lapland ELY Centre for approval in good time prior to the 
construction of the water treatment system. 

12. The permit recipient shall have sufficient water treatment capacity and 
storage capacity available in case of emergency situations, heavy rains 
and years of exceptionally heavy rain.  
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13. In addition to the water storage basin, tailings pond A, with its 
circumferential dams constructed in accordance with water dam 
requirements, can be used if necessary to safeguard the water cycle 
of the mine and for maintaining storage of the required water quantities 
for implementing the conducting of treated waste water for each dam 
raising stage and tailings deposition instance to the extents that are 
deemed safe in terms of dam safety.  

Restrictions on the maximum water quantity permissible for storage in 
tailings pond A can be issued in the decision issued on the plan as 
intended by permit regulation no. 22 herein.  

Dam edges made using the free water level distance upstream raising 
method shall be constructed in accordance with the requirements 
issued by the Dam Safety Authority.  

14. All waste water intended by permit regulation no. 11 to be released into 
the waterway shall be treated in line with the ways presented in the 
application or at least using a method of similar effectiveness in such 
a way, that the overall concentrations for release to the overland runoff 
area or direct into the waterway fall below the following threshold 
values:  

- nickel   0.3 mg/l 
- copper   0.1 mg/l 
- sulphate   2,000 mg/l 
- pH     Between 6 – 9.5 
- solids (calcined residue) 10 mg/l 

The nickel, copper and sulphate concentrations for comparison to the 
threshold values shall be calculated using flow rate weighted monthly 
averages. The calcined residue content of the solid matter shall be 
calculated as discharge day flow rate weighted quarterly averages.  

The nickel content of individual samples shall not exceed 0.75 mg/l and 
copper content shall not exceed 0.3 mg/l. 

The goal value for sulphate content of water to be conducted into the 
waterway is 1000 mg/l and for total nitrogen content 14 mg/l as flow 
rate weighted monthly averages. Concentrations exceeding the goal 
values and measures employed to reduce levels below the goal values 
shall be informed to the Lapland ELY Centre. 

The mercury and cadmium concentrations of water to be conducted 
into the waterway are also subject to the following threshold values 
issued in Annex 1B of the Government Decree on Substances 
Dangerous and Harmful to the Aquatic Environment (1022/2006): 

soluble mercury 5.0 µg/l 

soluble cadmium 10.0 µg/l 

The total discharge of treated waste water conducted from the mining 
area into the Kitinen River as intended by permit regulation no. 11 may 
not exceed 650 kg of nickel and 200 kg of copper each year. 

15. All treated waste water shall be released into the Kitinen River at the 
existing discharge point of the upper basin of the Vajukoski Power 
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Plant as intended by the permit decision no. 46/09/1 issued by the 
Northern Finland Environmental Permit Authority on 2 July 2009.  

The maximum permissible quantity of water for discharge into the 
upper basin is 275 l/s (990 m3/h) when the power plant and its flood 
gates are releasing water, and for a maximum duration of 72 hours 
during times of no power plant discharge. If the period of no discharge 
has a duration exceeding 72 hours, the discharging of water must be 
interrupted. 

16. The soluble nickel content of water, taking into consideration the 
natural background content, in treated waste water conducted in 
accordance with this decision must not exceeded the environmental 
quality norms in the receiving waterway and the impacts of the treated 
waste water for the waterways outside of the mixing zone cannot 
exceed that stipulated in the resolution section above or the 
environmental quality standard of 21 µg/l stipulated in Annex 1C of 
Government Decree on Substances Dangerous and Harmful to the 
Aquatic Environment for inland bodies of surface water (AA-EQS). 

The nickel content of the water must be monitored at the mixing zone 
and outside this area in line with the requirements provided in Decree 
1022/2006. 

17. The metallised slurry produced in the treatment of waste water shall be 
subjected to sedimentation in the existing sedimentation basin, the 
bottom of which has been made watertight using 1.5-millimetre HDPE 
plastic lining. The slurry produced from the precipitation of metals must 
be regularly removed, nevertheless no later than the instance when 
monitoring findings indicate a weakening of the clarification efficiency, 
and delivered for treatment in accordance with permit regulation no. 
58.  

The permit recipient shall expand the existing waste water treatment 
facility to have two lines in respect to the clarification stage. 
Alternatively a plant-like clarification facility could be installed in the 
area, which would mean the current clarification basin could operate 
as a backup facility. The improvement measures must be implemented 
by 1 January 2016.  The permit recipient has two months prior to 
construction to submit the plans to the Lapland ELY Centre. 

18. The waste water conforming to the requirements of permit regulation 
no. 14 shall be conducted to the overland runoff area functioning as a 
secondary treatment unit during such times of the year, where the use 
of the surface runoff wetland could make the cleansing more effective 
as far as regards nutrients and solids. During other times the overland 
runoff area can be bypassed. 

Following the treatment units all treated waste water shall be pumped 
via the discharge point located in the upper basin of the Vajukoski 
Power Plant as intended by permit regulation no. 15.   

19. Excavations shall use blasting agents where the nitrogen is in a low 
soluble form. Blast hole charging and field blasting should be 
performed in such a way that the amount of unexploded blasting agent 
remaining in the waste rock or ore is as small as possible. 
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A plan concerning the blasting agents to be used, optimisation of the 
use of blasting agents and for the reduction in nitrogen emissions 
released into the waterway shall be appended to the plan as intended 
by permit regulation no. 22. 

20. The domestic waste water, process and ablution from the matrix plant 
shall be conducted into a sealed container. This container must be 
regularly emptied and the water recovered shall be delivered to a waste 
water treatment facility that holds an environmental licence to receive 
the waste in question. 

The process water and ablution forming inside the plant shall be 
conducted through an EN 858 Class I standard oil separation well prior 
to conducting this water into the sealed well. 

21. The domestic sewage shall be treated at a biological or similar sewage 
treatment plant in such a way that the cleansing efficiency achieved 
from the intake loading at the sewage plant is at an annual average of 
90% for BHK7 and 85% for total phosphor. In respect to operation and 
monitoring the provisions of the Government Decree on Urban Waste 
Water Treatment 888/2006 must be adhered. 

In accordance with permit regulation no. 18 the treated domestic waste 
water shall be conducted to either the water storage basin and into the 
waterway or direct to the overland runoff area functioning as a 
secondary treatment unit during such times of the year, where the use 
of the overland runoff area could make the cleaning more effective as 
far as regards nutrients and solids. During other times the overland 
runoff area can be bypassed.  

22. The permit recipient shall submit its application with detailed plans no 
later than 28 February 2015 to the Regional State Administrative 
Agency regarding the control of the water balance for the Kevitsa Mine, 
the discharging of treated waste water into the waterway and the 
mitigation of detrimental impacts caused by such. The plans shall 
include at least the following matters: 

- Reports and a proposal of measures for assuring sufficient 
water storage capacity and water treatment capacity, also 
taking into consideration periods and years of heavy rains,  

- Reports and a proposal of measures for maintaining the 
maximum level of water stored at the mine during all dam 
raising stages in the long term at an approximate level of 1.5 
Mm3, 

- A proposal for the maximum quantity of water stored in the 
tailings ponds during different dam raising stages and taking 
into consideration the tailings filling capacity available during 
each stage, 

- A report of independent treatment possibilities for various water 
fractions, particularly for water fractions with high heavy metal, 
saline/sulphate and nutrient concentrations (e.g. open pit 
drainage water, waste rock area seepage and tailings pond B 
return water) and on the basis of such a further specified 
contingency plan for pre-treatment,  
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- A more detailed report of the necessity for the construction of 
temporary water storage basins and the risks involved with 
using these basins.  Furthermore, a proposal of measures for 
safeguarding sufficient water storage capacity following the 
decommissioning of temporary basins, if the detailed report 
indicated the necessity for the construction and use of such 
basins during the initial stages of operations, 

- In relation to the improvement in water management efficiency, 
a report on the possibilities for conducting more treated waste 
water directly into the Kitinen River than currently released, 
which would mean that the flow rates of the River Kitinen and 
discharges at the Vajukoski Power Plant are constantly high 
due to the emptying of the Lokka and Porttipahta reservoirs. 
Furthermore a possible proposal of measures related to this 
matter and a proposal for the alteration of permit regulation no. 
15,  

- In relation to the aforementioned point, a report on the 
necessity for increasing the permanent storage capacity and 
the possibilities for construction, 

- A detailed report on the significance of the overland runoff area 
used as a secondary treatment facility as a reducer of waste 
water emissions to be conducted into the Kitinen River and an 
account of the risks related to the functioning of the overland 
runoff area in respect to the management of water and 
emissions. Furthermore a report and possible proposal of 
measures related to enhancing the efficiency of the secondary 
treatment following chemical precipitation,  

- A proposal of measures used to make assurances that no 
treated waste water accesses the Mataraoja Stream, 

- A detailed report in the development of nitrogen and sulphate 
emissions as a consequence of the increase in total excavated 
quantities and other expansions of operations, as well as an 
account of the possibilities for the mitigation of harm caused by 
these, and on the basis of this a proposal of measures for the 
restricting of emissions and a proposal for a threshold value 
concerning emissions, and 

- A renewed proposal for the fisheries obligation or payment. 

On the basis of the plan the Regional State Administrative Agency can 
alter the quantities of treated waste water for conducting and threshold 
values concerning emissions, as well as other regulations pertaining to 
water management and the mitigation of detrimental impacts. 

Airborne emissions 

23. The tree stands within the mining area (concession) shall be retained 
wherever possible.  

24. The dust emitting sites of the ore crushing plant and concentration 
plant should be equipped with local extraction, and the recovered 
extracted air should be released into the air via the dust removal 
equipment. The outdoor conveyors for crushed ore should be encased 
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and fitted with dust removal equipment. The particle content of 
extracted air released after the dust removal equipment may not 
exceed 10 mg/m3(n) through to 30 June 2016 and following this date a 
maximum of 5 mg/m3(n). With the exception of winter, sprinkling shall 
also be employed to restrict the dust emissions generated from 
handling ore. 

The rock dust containing ore recovered with the dust removal units 
shall be fed to the concentration plant with the ore feed. 

25. Drilling rigs employed must be fitted with dust removal equipment. 

26. The dust emissions of the utilisable rock crushing facilities must be 
restricted by keeping falling heights as low as possible, sprinkling  or 
by containing the emissions sources comprehensively and sealing, or 
by employing other best applicable practices for the prevention of dust. 
The stockpiles and vehicle loads should be sprinkled if necessary and 
the dispersion of dust from vehicles to outside the operating area shall 
be prevented. In this case, in other respects operations shall conform 
to the regulations issued in Government Decree 800/2010. 

27. The permit recipient shall conduct the excavation, loading, 
transportation and crushing of ore, waste rock and utility rock, and 
arrange traffic and other operations in the mining area in such a way 
that minimises the quantities of ore dust and other rock dust dispersed 
outside the mining area. Fugitive dust emissions and dust dispersion 
must be restricted in a planned manner and by continually improving 
the ways of operating.  

The permit recipient shall update its fugitive dust emissions mitigation 
plan regularly in order to make assurances that the plan describes and 
takes into consideration the matters mentioned herein and in the 
statement issued by the Lapland ELY Centre, as well as describing the 
experiences gained during the operation of the mine concerning dust 
formation and the restriction of such. The plan shall also include the 
following matters:  

- A summary of the reports and measures already conducted and 
the impact of these, 

- An action plan for the restriction of dust formation on the road 
network and storage and waste areas in advance using dust 
binding agents and other methods,  

- An action plan to make assurances that the surface of tailings 
ponds is kept damp throughout at all times, or dust emissions 
from the drier surface sections of the ponds otherwise 
prevented in advance, by using for instance lime wash 
treatment.  

The updated plan must be submitted to the Regional State 
Administrative Agency as an application in connection with the report 
as intended by permit regulation no. 29. 

28. The energy production units of the mining area, that are shown in the 
table of this permit regulation, operations and the monitoring of 
operations shall conform to the Government Decree (445/2010) issued 
for the environmental protection requirements for energy production 
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facilities with a fuel power less than 50 megawatts through to 31 
December 2017, and from 1 January 2018 onwards also the 
Government Decree (445/2010) issued for the environmental 
protection requirements for energy production facilities with a fuel 
power less than 50 megawatts (750/2013).  

The emissions threshold limits for the energy production units for 
airborne emissions calculated in a solid fuel boiler with a six-percent 
oxygen content dry gas and in an oil boiler with three-percent oxygen 
content dry gas are as follows: 

Unit Particles 
mg/m3n 
 

NOx 
(calculated as 
NO2)  
mg/m3n 

SO2 
mg/m3n 

Permanent solid fuel 
boiler burning peat and 
wood (8.9 MW) 
Through to 21 December 
2017 
Starting from 1 January 
2018 

 
 

50 
50 

 
 

400 
400 

 
 

260 
260 

Oil boiler 1 (9.9 MW) 
Through to 21 December 
2017 
Starting from 1 January 
2018 

 
100 
50 

 
800 
800 

 
850 
350 

Oil boiler 2 (3.2 MW) 
Through to 21 December 
2017 
Starting from 1 January 
2018 

 
100 
50 

 
800 
800 

 
850 
350 

 

If the oil boilers are altered to used light fuel oil, the particle content of 
flue gas shall not exceed 50 mg/m³(n) in dry gases altered with a three-
percent oxygen content.  

The annual operating time for oil boilers 1 and 2 used for auxiliary and 
peak loads must not exceed 1500 hours per boiler calculated from a 
five-year moving average. 

The flue gases of the energy production units shall be conducted into 
the air using the existing 60-metre chimney. 

Emissions measurements shall be conducted on the solid fuel boiler 
through to 31 December 2017 at two-year intervals, continuing after 
this date at three-year intervals. The emissions measurements for oil 
boilers used for auxiliary and peak loads shall be conducted through to 
31 December 2017 at 2500 operating hour intervals, and after this date 
every 7000 operating hours or at least every seven years. The 
threshold value is regarded as being followed when individual 
measurements of the measurement series for emissions released into 
the air, no single threshold value comparable content may exceed the 
threshold value. The measurement series shall have at least three 
measurements.  
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The sulphur content of the heavy fuel oil used in energy production 
shall not exceed 1.0 percentage by weight and light fuel oil shall not 
exceed 0.10 percentage by weight.  

29. The permit recipient shall submit a report as its application by 30 
August 2015 to the Regional State Administrative Agency based on air 
quality measurements as intended by the monitoring regulations on the 
impact of dust emissions from mining operations on the air quality 
outside of the mining area.  

The report shall be appended with the fugitive dust emissions 
management plan as stipulated in permit regulation no. 27. 

On the basis of the report, the Environmental Permit Authority may 
further specify or supplement the permit regulations concerning 
airborne emissions. 

Noise and vibration 

30. Effective noise control should be taken into consideration in the 
planning, selection, use and maintenance of machinery and devices 
and possible renewal. Fans, electrical motors and other spot-like and 
permanent noise emissions sources must be contained, equipped with 
sound suppressors or otherwise insulated for sound dampening 
purposes or for preventing noise dispersion. The location and direction 
of noise sources shall also be taken into account as means for 
mitigating noise. The implemented noise prevention measures shall be 
reported in connection with the annual environmental protection 
summary report.  

31. The dispersion of noise into the Koitelainen Natura area, and 
particularly in the direction of Lake Satojärvi shall be restricted using 
the already constructed noise barriers. In connection with the 
alterations in noise emissions the adequacy of the existing noise 
barriers needs to be inspected. 

32. The vibration caused by blasting should be restricted using blasting 
techniques, such as by using time delay detonators and by restricting 
the size of the blasting fields, and by developing and commissioning 
into use other work practices and methods. Blasting shall be planned 
and implemented in such a way that no vibration velocity is caused that 
can damage the buildings, fittings and furnishings of buildings outside 
the mining area. 
Blasting shall primarily take place at the times notified to the residents 
of the impact region. Under normal circumstances, blasting may not 
take place between 10 p.m. and 7 a.m. 

33. The transportation to and from the mining area using heavy goods 
vehicles during the period 15 June – 31 August should mainly be done 
between the hours 6 a.m. – 10 p.m. 

Waste, waste treatment and utilisation 

34. The principle waste fraction names used for the mining waste formed 
in the operations are specified according to waste listed in Annex 4 of 
the Government Decree (179/2012): 

Waste type  Waste number 
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Waste rock produced in the excavation of 
ore and utility rock 

01 01 01 

Surface ore and weathered rock removed 
in the excavation of ore 

01 01 01 

Removal of non-contaminated soil in 
connection with excavations 

01 01 01 

Removal of metallic soil in connection with 
excavations  

01 01 01 

Removal of metallic soil in connection with 
construction-related operations 

17 05 03* 

Removal of non-contaminated soil in 
connection with construction-related 
operations  

17 05 04 

Tailings with low sulphur content (A) 01 03 06 

Tailings with high sulphur content (B) 01 03 04* 

Overburden 01 01 01 

Hydroxide slurry produced in the treatment 
of waste water  

19 08 13* 

Removal of oily tailings from the tailings 
separation well 

13 05 01* 

 

35. The mineral dust separated from the dust removal appliance in the 
concentration plant, dust removed from beneath conveyor belts or any 
other mineral matter recovered from other processes, which is fed into 
the process as a raw material, is not classed as waste.  

Tailings to be removed from tailings pond B and tailings delivered as 
industrial raw material are not classed as waste.  

36. For construction occurring within the mining area (concession), waste 
rock technically suitable for construction may be used if the total 
concentration of sulphide sulphur is less than 0.3%. In backfilling work 
related to mine construction where the rock material is permanently 
deposited below the land water and/or groundwater level, waste rock 
with sulphur content no more than 0.8% may be used. 

Structures may not utilise surface ore or weathered rock located on top 
of ore. 

37. Soil for removal is not classed as waste if the soil is immediately, or 
following a brief storage period, delivered for use in construction or 
other operations specifically within the mining area and the metal 
concentrations of the soil do not exceed the lower guideline values 
issued by Government Decree no. 214/2007 for the assessment of soil 
contamination and cleansing requirement. 

Soil with metal concentrations that fall below the higher guideline value 
of the mentioned decree, this soil may be used in the structures 
required for the mine and its waste areas. 

Soils with a nickel concentration in excess of the upper guideline value 
of 150 mg/kg mentioned in the decree may be utilised in the tailings 
pond and water storage basin in structures where the soil will remain 
permanently below the land water or groundwater level or the sealing 
structures of the upstream sides of the dams for the tailings pond and 
water storage basin.  
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In accordance with this regulation the utilisable soils shall be stored 
according to the provisions of regulation no. 66. The upper guideline 
value according to the mentioned decree are exceeded by 
contaminated overburden that is not intended for using in the sites 
permitted herein, shall be placed in the waste rock stockpiling area and 
the soil masses that fall below the upper guideline value for overburden 
stockpiling areas.  

38. The waste management of mining waste formed from operations shall 
be handled in accordance with the waste management plan formulated 
for the operations and this decision.  

In waste areas posing the risk of major accident, action must be taken 
according to the operating principles document, safety management 
system and internal rescue plan.  

The waste management plan for mining waste should be revised by 31 
December 2014 to correspond to the contents of this decision. Upon 
completion, the revised waste management plan shall be submitted to 
the Lapland ELY Centre. 

Following this the waste management plan shall be assessed and 
revised if necessary within five years of this decision receiving legal 
force.  

If the quantity, quality, waste handling or utilisation of mining waste 
arrangements change significantly, the waste management plan for 
mining waste should be altered. In this case, the permit shall be revised 
in accordance with section 103 a, clause 4 of the Environmental 
Protection Act. 

39. The permit recipient shall maintain and continuously develop a 
management plan for mining waste and rock material. This plan shall 
ensure the measures to be employed for identifying the characteristics 
of rock material and placement or utilisation of these in the ways 
intended by this decision. 

The plan and associated monitoring shall be combined with the 
monitoring for internal conditions and water quality monitoring within 
the waste area. The information received shall be utilised in the 
planning for closure measures in such way that the commencement of 
the acid formation process and leaching of heavy metals can be 
effectively restricted.  

As part of the rock material management plan, the necessary test 
structures need to be constructed and the commencement of acid 
formation reactions need to be modelled for discovering the most 
appropriate surface structure solution in view of prevention. A report of 
the conducted measures and reports shall be made annually in the 
annual summary for monitoring at the mine.  

The plan shall cover all principle rock material and mining waste formed 
in the area. The information shall be stored in such a way that the 
locations and quantities of ultimately placed mining waste and rock 
material utilised within the mining area (concession) is known during 
the operational stage and following closure. 
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The updated management plan shall be delivered to the Lapland ELY 
Centre no later than 31 December 2014. The management plan shall 
be appended to the waste management plan for mining waste. 

40. The waste formed in the operations that have not been separately 
specified should be stockpiled and stored separate from one another 
in such a way that the possibilities for utilising the waste is not 
compromised by combining the waste. Waste should be stored and 
handled in such a way that no littering, is caused, detrimental odours 
formed or any other risk of environmental contamination posed. 
Recyclable waste shall be delivered for recycling. Other waste should 
be delivered for final placement at a plant, site of utilisation or landfill 
that has been approved by the environmental permit or similar decision 
for the utilisation or disposal of the type of waste in question. 

The hydroxide slurries formed in the treatment of process waste water, 
the oily water and possible slurry to be removed from the oil separation 
well, and the oil-contaminated slurry to be removed from the tailings 
separation well must be delivered to a waste treatment site that has 
been awarded an environmental permit or corresponding licence for 
handling or disposing of the waste in question. 

Hazardous waste produced by the operations may only be delivered to 
operators holding the relevant licences for receiving the waste in 
question. When delivering hazardous waste, the waste must be packed 
and sealed and the hazardous properties of such must be marked on 
the packaging. A movement document shall be made when delivering 
hazardous waste. 

The handling of waste that contains the residues of blasting agents 
must comply with waste legislation and statutes concerning blasting 
agents. 

The sludge formed at the waste water treatment plant shall be 
delivered for treatment at operators holding an environmental permit 
for such.  

The permit recipient shall maintain and update its plan as intended by 
section 120 of the Waste Act for arranging the supervision and 
monitoring of waste handling.   

General regulations relating to waste areas designated for mining waste 

41. The establishment, maintenance, and the management and monitoring 
of emissions of waste areas intended for the placement of mining 
waste are subject to the regulations herein in addition to the provisions 
concerning mining waste given in the Government Decree on Waste 
from the Extractive Industries (190/2013). 

42. The bearing capacity of the ground base of the new or expanded 
existing waste regions shall be either naturally reinforced or reinforced 
using construction techniques to ensure the areas have sufficient 
stability to avoid the collapsing of the ground or waste fill under 
maximum loading conditions. 

All trees must be removed from the waste areas and from beneath 
related structures. 
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43. The dams in connection with the waste areas shall be realised in such 
a way that any water seepage through these dams is effectively 
recovered for treatment on the downstream side of the dams or 
recycled back into the process. Dam structures, with the exception of 
the upstream dam raising to be performed on the tailings pond, shall 
be constructed with foundations extending to the compact basal till. 

The necessary circumferential and overflow ditches should be 
excavated around all waste areas, which are used to recover all 
contaminated water and external clean runoff water is conducted past 
the waste area. 

44. The structures in accordance with the regulations may be replaced with 
other structural solutions that provide a similar level of environmental 
protection. A detailed plan for the alternative structure and its 
characteristics shall be submitted as an application to the 
Environmental Permit Authority for approval.  

45. The permit recipient is responsible for the rehabilitation and monitoring 
of waste areas for mining waste, and the handling of seepage water for 
as long as is necessary to ensure the waste areas do not cause the 
contamination of the environment or the risk of such, and the emissions 
and the impacts of such do not need to be inspected. The cessation of 
these responsibilities will be decided by the Environmental Permit 
Authority. 

Waste area for mining waste intended for waste rock 

46. The waste rock area is classed as an ‘other waste area for mining 
waste’ that may only be used for the placement of waste rock, surface 
ore, weathered rock and overburden, the waste numbers for which 
according to the table in permit regulation no. 34 are 01 01 01, 17 05 
03*, 17 05 04 and 01 01 02. 

The uppermost piling level for the waste rock stockpiling area is a 
maximum of N60 + 290 m.  

The edge slopes of the waste rock stockpiling area shall be shaped to 
an average gradient of 1:3 or more gently sloping and the tops sloping 
towards the edges during filling operations and no later than within one 
year of reaching its ultimate height. The necessary sloping also needs 
to be conducted on the surface of the area. 

47. The base structure of the waste rock stockpiling area shall adhere to 
demands such as stipulated in permit regulation no. 53 for the storage 
of low-sulphur tailings in waste areas designated for mining waste 
(tailings pond A). 

48. Waste rock with sulphur content in excess of 0.8%, surface ore and 
weathered rock shall be placed in the internal parts of the waste rock 
stockpiling areas as a single area or as several stockpiling areas. 
These stockpiling areas should be constructed to use as little area as 
possible and formed with the top section sloping towards the edges in 
such a way that the small amount of runoff passing through the 
stockpile is kept as small as possible. A surface structure restricting 
the travel of runoff from the area should be from the moraine removed 
from the area that has higher nickel content and used to cover the fill.  
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Stockpiling of high-sulphur waste rock should be performed in an area 
that, following the decommissioning of activities, enables the natural 
course of runoff into the Mataraoja Stream catchment area and/or open 
pit despite any possible changes occurring in the flow directions of 
groundwater. Furthermore, as much of the rock as possible should be 
placed in areas estimated to remain in a permanently water saturated 
state. 

49. Filling operations shall be conducted in stages in the waste rock 
stockpiling area. Stockpiling should be realised in such a way, that the 
surface and boundary areas are formed using 10-metre thick 
calculated non-acid forming waste rock with a sulphur content less than 
0.3%.  

The waste rock stockpiling area shall be demarcated in such a way that 
no impact is caused on the quantity or quality of water seepage in the 
Natura area. 

Waste area for mining waste intended for low-sulphur tailings (Tailings pond A) 

50. The existing tailings pond A is classed as a mining waste area posing 
the risk of major accident, and shall receive only low-sulphur tailings 
that carry the number 01 03 06 according to the table in permit 
regulation no. 34.  

The uppermost filling level for tailings pond A is at a maximum of 
N60 +270 metres. The bordering dams for the waste area shall rise to 
the level of +238 metres and slopes of the stockpiling areas should be 
shaped to an average gradient of 1:3 or more gently sloping. In respect 
to the upstream dam raising the edge gradient shall be 1:5 or more 
gently sloping. The top areas of the waste area should be made to 
slope towards the edges. 

The dam raising above the current level of +238 metres shall be done 
using the upstream raising method. The raising must be performed in 
accordance with Appendix 1 of the supplement to the application dated 
28 September 2013. 

The sulphur content of tailings for placement in tailings pond A shall 
have a target value of no more than 0.8%. Concentrations exceeding 
the target values and measures employed to reduce levels below these 
target values shall be informed to the Lapland ELY Centre. 

51. In order to facilitate the inspection condition of the dam structure and 
pore water pressure, the permit recipient shall, in accordance with the 
supplement to the application ‘Process Alterations at Kevitsa’ dated 11 
April 2014, install piezometers for use in tailings deposition, depression 
boards on the crest of the dam, and groundwater pipe piezometers 
downstream from the dam crest.  

52. The application for the inspection of permit regulations shall include a 
supplementary report on the impacts of raising the level of tailings pond 
A over +250 metres on pollution or the risk of such. The report shall 
include calculations based on data depicting the true deposition 
situation for the ultimate placement of tailings, geotechnical 
characteristics according to filling situation, the observed internal water 
level, operational data for the overflow ditches, and the tailings and 
pore water quality and other calculations and reports based on data 
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depicting the true filling situation pertaining to the risk of damage and 
pollution posed by the dam and the impact of these on the dimensional 
principles of the dam when raising dams over the level of +250 metres. 
Furthermore, the reports shall also examine the possibilities for 
implementing a new tailings pond in a different area. 

With its decision issued on the application for the inspection of permit 
regulations, the permit authority can change or further specify the 
regulation concerning the uppermost filling height for the tailings pond. 

53. The base structure of tailings pond A for the areas not yet 
commissioned shall be constructed in a corresponding way to the 
stipulations in the currently valid environmental permits and in the 
same way as implemented to date.  

The base structure must comply with the following requirements:  

The very permeable mineral soil layers in the subsoil conducting water 
outside the waste area that are covered by a peat layer less than 0.5 
metres thick, need to be surveyed and either removed or replaced 
during the construction process or covered with a finely grained till 
layer at least one metre thick with poor water permeability (1*10-9 m/s) 
characteristics. The ditches in the area should be covered in a similar 
way.  

The sealed base structure of the waste area should be formed with a 
constructed or natural peat layer, the thickness of which after being 
compacted with the maximum load is at least 0.3 metres, and the 
calculated water permeability for the compacted peat does not exceed 
10-10 m/s.  

If the base structure is constructed either fully or partly from peat 
brought in from elsewhere, an independent plan should be made for 
the quality, extraction, handling of the peat and the making of a peat 
layer. The plan should present the quality criteria for the peat, technical 
measures and quality control methods employed to ensure the 
compacted layer attains the environmental protection requirements 
aforementioned in this regulation. 

In mineral soil areas and areas with a peat thickness less than 0.5 
metres, the compactness of the base can be further improved from the 
aforementioned solution by using bentonite lining instead, which has 
lower water permeability than 5*10-11 m/s and the hydrated lining 
thickness is at least 10 mm. The topsoil layers shall be removed from 
the mineral soil areas. The bentonite lining structure can be 
implemented in stages. 

The quality requirements provided by the manufacturer of the bentonite 
lining must be taken into account for the evening out of the installation 
base, installation and weighting of the lining. 

54. Tailings shall be conducted into the ponds in such a way that the 
discharge of tailings will not damage the dam structure or base sealing 
structures. The required protective structures and the realisation of 
such shall be presented as part of the quality control plan.  

With waste placement performed on top of the constructed and natural 
peat layer, filling must be planned and implemented by layer in such a 
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way that no essential displacement or moving of the peat layers occurs. 
In addition, the tailings shall be conducted to the peat areas in such a 
way that it forms a layer as quickly as possible to prevent the rising of 
peat. 

55. The operation of the footing drains of tailings basin A, the quantity and 
quality of water to be pumped from the footing drains need to be 
monitored as part of the operational monitoring of the mine. 

Waste area for mining waste intended for high-sulphur tailings (Tailings pond B) 

56. Tailings pond B is classed as a mining waste area posing the risk of 
major accident, and shall receive only high-sulphur tailings that carries 
the number 01 03 04* according to the table in permit regulation no. 
34. 

The uppermost filling level for tailings pond B is at a maximum of 
N60 +251 metres. The bordering dams and slopes for the waste area 
shall be shaped to an average gradient of 1:3 or more gently sloping. 
The top areas should be made to slope towards the edges. 

57. The dams/embankments for the raising of tailings pond B shall be 
against a sealed base structure constructed in line with the principles 
presented in the application, and in a corresponding way to the 
stipulations in the currently valid environmental permits and in the 
same way as implemented to date. Some of the raising to be realised 
on tailings pond A shall be planned and implemented in such a way 
that the weight of the tailings will not cause depressions and shape 
alterations that would compromise the proper functioning of the sealing 
structure.  

The base structure must comply with the following requirements:  

Double insulation shall be installed on top of the levelled, compacted 
and shaped till layer of the boundary embankments and inside slope of 
dams that is formed from the bottom having a bentonite liner with water 
permeability corresponding to a one-metre thick layer of mineral soil 
with water permeability of 10-9 m/s and an artificial lining made from 3.6 
mm rubber-modified bituminous geomembrane. 

The lift caused by the groundwater beneath the insulation structure 
shall be prevented by lowering the groundwater level or using other 
technical means. The groundwater reduction measures to be 
implemented shall be planned and implemented in such a way that the 
functioning of the sealing and dam structures is not compromised.  

The spaces in the sealing structure made to accommodate piping and 
similar equipment shall be conducted in the structure in question 
employing the appropriate methods. 

The artificial insulation should be protected against point loading from 
below using a protective layer adhering to the requirements issued by 
the lining supplier. The bentonite lining can operate as a protective 
structure for the artificial lining. The artificial lining protective structure 
shall not compromise the functioning of the structure being double-
insulated. The lower structural layer of the bentonite lining shall be 
made in such a way that it will not damage the overlying bentonite lining 
and artificial insulation.  
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Handling of hydroxide slurry formed in water treatment and oily tailings separation slurries 

58. The hydroxide slurry formed in the treatment of waste water and the 
oily tailings to be removed from the tailings separation well prior to the 
oil separation wells shall be delivered elsewhere for handling as 
intended by permit regulation no. 40, or placed in a landfill to be built 
for hazardous waste according to its waste classification.  

59. If the permit recipient intends to stockpile the waste mentioned in 
permit regulation no. 58 within the mining area (concession), the permit 
recipient shall submit to the Regional State Administrative Agency as 
an environmental permit the detailed structural plans for the new 
hazardous waste site and associated dams, including work reports and 
quality control plans, the operation and maintenance plans for the 
waste area, and a preliminary closure plan no later than one year prior 
to the commencement of construction at each site. 

The preliminary closure plan shall include the estimate of collateral in 
accordance with section 43a of the Environmental Protection Act. 

A sufficient amount of base study data shall be acquired by drilling and 
other methods for formulating the plan, on the basis of which the more 
detailed plans can be drawn up.  

The plan shall describe the more detailed requirements based on the 
properties of each material used in installation, weighting and other 
technical details. 

The application shall be appended with a justified proposal of the most 
appropriate filling method and technique and implementation of 
closure. The proposal must be based on the characteristics of the 
waste and the long-term behaviour of such at the waste disposal site 
and on the planned closure and rehabilitation of the waste site.  

The permit recipient can, on the basis the overall assessment of health 
and environmental impacts as intended by of section 9 of the 
Government Decree on Landfills 331/2013, submit an application to 
the Environmental Permit Authority for revision of the requirements 
concerning surface and base structures or as an alternative the 
disposal of hazardous waste in the existing waste areas intended for 
mining waste.   

Storage and servicing  

60. The raw and production materials, chemicals and fuels used in 
operations, as well as the waste formed should be stored in such a 
way, that storage shall not cause harm or risk to health or the 
environment. 

The storage facilities and pipelines of containers for raw and production 
materials, chemicals and fuels that are hazardous for the environment 
shall be constructed in such a way that the substances in question will 
not access the environment, even in cases of accident. Chemicals shall 
be stored in appropriately marked containers in the ways intended for 
the chemicals in question. The loading and unloading sites for fuels 
and chemicals shall be constructed in such a way, that possible fuel or 
chemical leaks will not access the environment. The condition of the 
surfaces of filling and unloading sites shall be regularly inspected and 
possible damages shall be rectified without delay. 
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With groups of containers, the reserve basin capacity shall be at least 
110% of the volume of the largest container within the basin. 
Chemicals that may react together in a hazardous way may not be 
stored in the same group of containers, or chemicals that may erode 
the structural material of other containers, foundations, protective lining 
of walls or other structures in the storage facility.  

Precautionary and protective basins shall be fitted with emptying 
valves, through which the uncontaminated water may be conducted for 
use in the mine or into the terrain. These valves should be kept shut 
under normal circumstances and only opened to, for instance, remove 
rainwater from the basin. 

61. The distribution of liquid fuels for vehicles shall be primarily 
implemented using the existing fuel distribution facility in the area. 

The extension to the fuel distribution station shall be constructed and 
placed in accordance with the permit application. The combined 
capacity of new liquid fuel containers to be constructed shall not 
exceed 100 m3. The containers shall be protected with collision barriers 
that have been dimensioned according to the vehicles used in the 
areas and the speeds of these vehicles. The station must have 
adequate fire extinguishing and fire prevention facilities. In the vicinity 
of the distribution appliances there shall be instructions on how to act 
in case of leaks and fire. Construction operations must comply with the 
environmental protection requirements of the Government Decree on 
Liquid Fuel Distribution Stations (444/2010) and the requirements of 
Standard SFS 3352.  

The operation of the distribution station must be monitored in line with 
the requirements provided in Decree 444/2010 and the monitoring 
regulations herein. The condition and correct functioning of distribution 
facilities shall be regularly inspected on each day of operation.  

62. For drilling rigs, diggers and other similar devices that are not easily 
moved to the distribution stations, the distribution of fuel may be 
realised using tankers or similar vehicles.  In this case, fuelling shall 
principally be realised with facilities that prevent overflowing and hose 
detachment during the fuelling process. When fuelling, a substance 
appropriate for binding fuels must be available. 

63. All solid raw materials and concentrates to be stored in the plant area 
shall be placed in storage halls or other sheltered storage facilities. The 
bases of the concentrate halls shall be made to be watertight and able 
to endure the use of machinery. The surroundings of the storage 
facilities shall be shaped in such a way, that runoff and precipitation 
will not access the storage facility. The floor water of the storage halls 
shall be recovered using sloping flooring and drainage and conducted 
into the water cycle of the mine. 

64. The concentration plant area shall hold no more than 1.0 Mt of ore at 
any one time on the sealed base. The sealing structure of the bottom 
of the ore storage area shall be made with at least 1.5-millimetre HDPE 
plastic lining. The runoff above the sealing structure shall be recovered 
and conducted for treatment or back into the process water cycle.  

The HDPE plastic lining functioning as a sealing structure shall be 
protected above and below in order to prevent harmful point loading 
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focused on insulation, with a mineral protective layer or using 
geotextiles that conform with the requirements issued by the supplier 
of the plastic lining. The thickness of the artificial protective layer to be 
made from mineral material shall be at least 100 mm, or alternatively 
protective geotextile weight shall be at least 1,200 g/m2. Machinery 
may only be used on top of the plastic lining once it is covered by at 
least a protective layer of 300 mm in thickness. 

The protective filling above the sealing structure shall be constructed 
with a minimum thickness of one metre. The layer shall be spread using 
a bulldozer or similar method on top of the sealing structure as two 
layers each with a thickness of 0.5 metres.  

65. The washing and servicing measures for the machinery of the permit 
recipient shall be performed centrally at the mine depot in the area. 
The water forming inside the depot building shall be conducted through 
an EN 858 Class I standard oil separation well prior to discharging this 
water into the terrain or recycling in the water cycle of the mine. 

In addition, the support operation areas for contractors can be 
constructed within the mining area (concession), where haulage 
vehicles are stored, washed, serviced and fuelled, and where liquid 
fuels, oils and chemicals are handled and stored, and waste 
management activities are practiced. The environmental protection 
measures for these shall correspond to the environmental protection 
measures for rock excavation and crushing support activity areas as 
stipulated in the Government Decree 800/2010. 

The earth structures of these support activity areas shall be sealed in 
such a way that access to the soil and groundwater of fuels and other 
substances posing the risk of environmental contamination is 
prevented. The areas used for the storage and handling of fuels, 
lubricants and chemicals must be impermeable for liquid and raised at 
the edges. 

The fuel containers must be double-lined containers or permanent 
containers with draining basins and these should endure mechanical 
and chemical strain. The containers shall be fitted with overflow limiters 
and the fuelling devices must have lockable shut-off valves. 

When servicing haulage vehicles, care must be taken to ensure no 
fuels or other substances carrying the risk of pollution accesses the soil 
or groundwater. 

By adhering to instructions and other means, the permit recipient shall 
also ensure that the contractors operating in the area also conform to 
the requirements of this regulation. 

66. The soils generated during the operational stage, the nickel content of 
which falls below the higher guideline value of 150 mg/kg (permanent 
mining waste) provided in the Government Decree for the Assessment 
of Degree of Contamination and Treatment Requirement (214/2007), 
shall be stored in the overburden stockpiling areas in line with the 
application, and in such a way that these are easily utilised in the 
closure and landscaping tasks for waste areas that have been filled to 
capacity. Moraine soils shall be stored separately from the peat and 
humus soils that are suitable for use as a growth layer. The stockpiles 
should be shaped to fit in with the surroundings as well as possible. In 
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order to limit erosion, the slopes shall be made sufficiently gently 
sloping and vegetation added if necessary. 

In accordance with permit regulation no. 37 the till masses with nickel 
content in excess of 150 mg/kg intended for utilisation can be stored 
prior to using close to the southern edge of the open pit, as mentioned 
in the application. This storage area is classed as an ‘other waste area 
intended for mining waste’, for which the waste management plan for 
mining waste shall be updated according to permit regulation no. 38. 
In order to limit erosion, the slopes of the area shall be made sufficiently 
gently sloping and vegetation added if necessary. The masses shall be 
utilised prior to the decommissioning of mining operations and any 
possible masses not utilised shall be placed in the waste rock 
stockpiling area.  

Information pertaining to the quantities of overburden by quality shall 
be reported to the Lapland ELY Centre in connection with the annual 
summary report of environmental protection. Any possible new 
stockpiling areas shall be notified to the Lapland ELY Centre prior to 
the commissioning of such into operation. 

Failures and other exceptional circumstances and preparations for such 

67. All failures causing exceptional emissions and other damages and 
accidents where harmful substances access the environment should 
be informed to the Lapland ELY Centre and the environmental and 
health protection authorities of the Municipality of Sodankylä. In 
addition, any failures or exceptional circumstances related to dams 
shall also be reported to the Dam Safety Authority of the Kainuu ELY 
Centre. The operator shall immediately engage in the necessary 
measures for the prevention of damages, restoring the conditions back 
to normal, prevention of reoccurrence of the incident and the 
arrangement of necessary inspection. 

In case of damage and accident, the plant area shall always have the 
sufficient amount of chemical absorbing material available. All 
chemicals, liquid fuels and other substances leaked into the 
environment, as well as any soil contaminated by which shall be 
immediately recovered and delivered for the appropriate processing. 
Sufficient number of oil booms shall be stored in the mining area or the 
applicant shall otherwise be adequately prepared for preventing an oil 
spill from accessing the waterway. 

68. The condition of environmental protection structures of the mine, and 
other structures, that when damaged could cause the risk of 
environmental contamination (e.g. dams, stockpiling areas, basin lining 
structures, pipelines, water treatment systems, filling and emptying 
sites for chemicals and other products), shall be checked on the days 
used and any rectification of damages noticed shall be performed 
without delay. 

The runoff water for all grounds, storage and depot areas used for the 
handling, storage or moving of liquid fuels and chemicals that may be 
separated from water using specific gravity differences, shall be 
conducted via oil separation wells dimensioned according to the area 
coverage of the catchment area.  
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The oil separation wells shall conform to requirements of standard EN 
858 class 1. The placement and dimension plan for the oil separation 
wells shall be submitted to the Lapland ELY Centre in good time prior 
to the initiation of the construction of the concentration plant area, and 
the structures shall be constructed in the ways agreed with the Lapland 
ELY Centre. The fill level of oil and tailings separation wells and the 
working order of the oil separation alarm systems shall be inspected 
regularly in accordance with the monitoring programme. 

69. The most central processes related to the operations and the 
containers for liquid chemicals and liquid fuels, and matrix plant 
solution containers shall be fitted with warning, alarm and 
measurement systems. Drainage systems shall be fitted with sufficient 
shut-off devices to ensure that not even during situations of failure are 
chemicals, waste or process and waste water allowed to access the 
environment. Production processes and related precautionary systems 
shall be kept up-to-date and only used by persons who are sufficiently 
competent for using such systems. Process warnings and other related 
alarms shall be directed to a place that provides round-the-clock 
supervision.  

70. The permit recipient shall update its environmental risk assessment 
concerning expanding operations no later than the end of 2015. The 
risk assessment shall be regularly updated and in accordance with 
changes in operations. 

The risk assessment shall be conducted with collaboration between the 
permit recipient and an expert body that has experience in assessing 
industrial environmental and accident risks and risk management.  This 
expert body shall be one certified by the Lapland ELY Centre. The risk 
assessment shall be made in accordance with generally used 
guidelines, standards or related documentation pertaining to the 
assessment and management of environmental risks.  

A plan for the reduction of recognised risks shall be made on the basis 
of the risk assessment. Upon completion the risk assessment shall be 
submitted to the Lapland ELY Centre. The risk assessment shall have 
operating procedures and preparedness for identified exceptional and 
failure situations. 

The comprehensive risk assessment shall be renewed every three 
years.  

Energy efficiency 

71. The permit recipient shall continue to engage in development tasks to 
improve energy efficiency. 

The planning of the operations and processes, the selection and 
implementation of related control systems, maintenance, supervision 
and the selection of machinery and devices shall be realised in such a 
way, that when regarded as an entirety, the best energy efficiency is 
achieved.  

Any measures that enhance energy efficiency and, for instance the 
energy efficiency of purchased pumps and electrical motors shall be 
reported in connection with the annual summary for environmental 
protection.  
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Closure of areas and decommissioning of operations 

72. Upon completion of operations, all machinery and devices, chemicals, 
fuels and waste posing the risk of environmental pollution shall be 
removed from the area, with the exception of waste of final placement 
in the area. Pits and waste stockpiling areas shall be put in a condition 
required that satisfies the requirements for public safety. 

The permit recipient shall ensure that even following the completion of 
mining activities, the necessary structures for the mining waste areas 
and structures for the restriction of emissions from other sites are in use 
and remain in working order until such time as the Environmental Permit 
Authority, on the basis of the data related to the emissions and impact 
monitoring of the rehabilitation stage, regards the systems to be no 
longer necessary. 

73. The permit recipient shall initiate the closure of the waste areas during 
the production period as the areas achieve their ultimate dimensions 
and shapes, and continue such as the filling process progresses. In 
connection with the closure tasks, a watertight surface structure shall 
be made for the waste rock stockpiling areas that will reduce the travel 
of precipitation and oxygen within the stockpiling areas. 

In order to avoid the formation of seepage, an aquiclude made from 
moraine of at least 0.5 metres in thickness shall be placed on top of the 
waste rock area, and a 0.3-metre thick layer on top of the tailings with 
low sulphur content, the upper section of which has qualities that allow 
the area to be vegetated. The water permeability of the till used shall 
not exceed a maximum of 10-8 m/s.  

Waste areas holding tailings with high sulphur content shall be covered 
by a uniform seal made from 1.5 mm HDPE plastic sealing. A protective 
and vegetation layer with a minimum thickness of 0.5 metres shall be 
placed on top of the artificial seal. The artificial insulation should be 
protected against point loading using a layer of protective sand or 
geotextiles.  

74. The formulated closure, landscaping and rehabilitation plan shall be 
updated in respect to the waste areas in such a way that it corresponds 
to the areas, volumes and maximum filling heights of this decision. The 
plan shall also be appended with a further specified estimate of the 
filling of the open pit, the quality of pit water and related factors, as well 
as the adherence to pit water treatment requirements during the various 
stages. The closure and rehabilitation plan shall be otherwise regularly 
updated on the basis of information acquired during the course of 
operations.  

The updated closure, landscaping and rehabilitation plan shall be 
presented with the application for the inspection of permit regulations. 

The permit recipient shall make test structures by making a more 
detailed description of the construction methods used for the surface 
structures and the associated quality control plan. The closure plan 
shall cover the measures stipulated for implementation by the 
Environmental Protection Act and the Water Act. 

Closure measures and related filling of the open pit with water shall be 
planned in such a way, that the seepage and runoff from the waste rock 
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and marginal ore areas shall be conducted from as large an area as 
possible, using gravity to fill the open pit, and the accumulated water 
shall not be allowed to discharge in the direction of the Satojärvi Lake. 
In areas where the gravitational conducting of water is not possible, the 
water shall be pumped into the open pit or otherwise treated. 

The closure plan shall take into consideration the information obtained 
from the fragmentation reports. 

Permit regulations for the water management permit 

75. The permit recipient can conduct utility water for the mine from the 
Kitinen River using the existing structures installed on the waterway as 
necessary, nevertheless not exceeding 850 m3 an hour.  

76. The permit recipient may pump the amount of groundwater and surface 
water accumulating in the pit for implementing the drainage of the 
expanding open pit. 

77. The diversion of the headwater fork of the Mataraoja Stream shall be 
performed in accordance with the supplement to the application entitled 
“Diversion of the Mataraoja Stream headwater” in the site designated in 
the drawings 16WE1529/1 “General Arrangements Map”, scale 1:2500 
and in the ways shown in this drawing and drawing 16WE1529/2 
“Longitudinal Section”, scale 1:1000/1:100 and drawing 16WE1529/3 
“Type Cross-Section and Longitudinal Section of the head fall, scale 
1:100. 

Construction related to the waterways shall be performed in such a way, 
that no turbidity of the water is caused or other detrimental impact that 
could be prevented for a reasonable expense. The permit recipient shall 
make assurances that the use of the waterway or shore during working 
hours is not made more difficult than is necessary for achieving the 
desired results. 

78. The construction tasks for diversion of the Mataraoja Stream permit 
shall be initiated within four years and construction work shall be 
performed within a period of ten years from the coming into force of this 
decision, otherwise the permit will be regarded as being annulled. The 
permit recipient shall inform the commencement of work to the Lapland 
ELY Centre and the environmental protection authority of the 
Municipality of Sodankylä well in advance of the initiation of the work. 
The Regional State Administrative Agency and Lapland ELY Centre 
shall be informed of the completion of the work within 60 days of the 
date of completion. 

Monitoring and reporting regulations 

79. The permit recipient shall implement for the construction work and 
expanding mining operations and auxiliary operations (e.g. matrix plant) 
operational, emissions and impact monitoring for the operational, 
emissions and impact monitoring plans for the ramp up stage and 
operational stage and the supplementary operational, emissions and 
impact monitoring plans, the operational, emissions and impact 
monitoring plans subject to environmental permits no. 60/2013/1 and 
no. 53/2014/1 for the exceptional conducting of waste water occurring 
in 2013 and initiated following 27 May 2014 contrary to the 
environmental and water management permit no. 46/09/1 on the basis 
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of the received information and in a way approved by the Lapland ELY 
Centre. The current operational, emissions and impact monitoring 
needs to be supplemented and altered in such a way that it conforms 
with the requirements hereinafter and those listed in Appendix 2 herein.  

The detailed operational, emissions and impact monitoring plan for 
supplements and alterations required by this decision shall be 
submitted for approval to the Lapland ELY Centre within the notified 
period, but no later than 30 November 2014. The ELY Centre can later 
make further specifications to the plan. 

The operational and emissions monitoring for operations shall apply to 
all operations and sites that cause or can cause noise, vibration and/or 
emissions into the air, water, soil or groundwater or where waste is 
formed or handled.  The operating and emissions monitoring shall be 
conducted in such a way that the quantity and quality of emissions, the 
quantity and quality of waste produced in operations, functioning of 
cleansing devices and methods and other measures for restricting 
emissions can be reliably shown. The validity of the permit recipient's 
own measurements and operational and emissions monitoring 
conducted in its own laboratory must be verified using measurements 
and analysis findings regularly conducted by independent bodies.   

The impact monitoring of operations and emissions shall be performed 
in as versatile and wide-ranging in order to ensure the attainment 
comprehensive and reliable information on the environmental impacts 
of operations and the size of the impact area. The monitoring of impacts 
must be conducted by independent bodies. In exceptional 
circumstances the permit recipient can take part in the sampling tasks 
for impact monitoring by taking samples and other fieldwork, if the 
Lapland ELY Centre deemed the procedure as justified.   

Operational, emissions and impact monitoring can be immediately 
supplemented, expanded and altered if necessary for operations 
causing pollution of the environment, functioning of cleansing 
equipment, emissions and impacts of operations and for the increase 
and improvement of data received concerning the changes caused. 
When developing monitoring, in addition to other provisions, the permit 
recipient shall take into consideration the requirements and 
perspectives presented in the various statements issued by the 
authorities concerning monitoring. 

Each year by the end of February, the permit recipient shall submit to 
the Lapland ELY Centre and the environmental and health protection 
authority of the Municipality of Sodankylä an annual report pertaining to 
the operational and emissions monitoring for the previous year. The 
report shall include e.g. the information required for E-PRTR reporting, 
the information mentioned in Appendix 2 herein, and other information 
stipulated by the Lapland ELY Centre. The short-term operational and 
emissions monitoring reports shall be delivered to the authorities 
mentioned at intervals stipulated by the Lapland ELY Centre. These 
reports shall contain the same matters as shown in the annual report 
wherever applicable and to the scope required. 

The findings and reports of impact monitoring shall be delivered to the 
aforementioned authorities immediately following completion. The 
annual summaries of impact inspections shall be delivered to these 
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authorities by the end of March or at another time agreed with the ELY 
Centre.  

Fisheries obligation 

80. Starting from 2015 the permit recipient shall pay the annual fisheries 
fee to the sum of EUR 4000 to the Lapland ELY Centre. This fee is to 
be used for the prevention and mitigation of damage focused on the fish 
stocks and fishing within the impact region of the project. The fee must 
be paid by the end of January each year, unless otherwise agreed with 
the Lapland ELY Centre. The use of this shall be heard by the 
cooperatives operating in the impact region and Metsähallitus. 

Obligatory measures for preventing damage  

81. The permit recipient shall monitor the water level of the Satojärvi Lake. 
The permit recipient shall construct a base dam in the lake outlet or 
engage in other alternative measures if the dewatering of the open pit 
has the impact of reducing the water levels in Lake Satojärvi.  

The permit recipient shall maintain and replace the bird houses for the 
smew (Mergellus albellus) and the nesting platforms for the golden 
eagle that have been damaged or destroyed, as intended by permit 
regulation no. 69 of the environmental and water management permit 
decision no. 46/09/1.    

The implementation of these measures shall be agreed with the 
Lapland ELY Centre and Metsähallitus. 

The permit necessary for the construction of the submerged dam shall 
be sought from the Regional State Administrative Agency.  

Security imposed for the waste area for mining waste and ensuring waste management 

82. Within two months of issuing this permit for legal execution the permit 
recipient shall set a collateral for waste and waste handling activities 
and waste areas intended for mining waste in such a way that the 
environmental permit no 46/09/1 issued by the Northern Finland 
Environmental Permit Authority for assuring the waste management of 
the permit recipient. The collateral already issued by the Lapland ELY 
Centre and the extra collateral herein total EUR 14,599,938.  

The collateral is formed as follows: 

- A collateral of EUR 11,438,938 for ensuring the closure of the 
waste areas intended for mining waste (waste rock stockpiling 
area 143.25 ha, tailings pond A 217.90 ha and tailings pond B 
12.20 ha), 

- A collateral of EUR 2,111,000 for ensuring the treatment of 
seepage from the mining areas intended for mining waste 
generated during the closure and rehabilitation stages of 
operations,  

- A fixed collateral of EUR 50,000 for ensuring the closure of 
storage areas for till soil with a nickel content in excess of 150 
mg/kg, and 
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- A fixed collateral of EUR 1,000,000 for covering the cost of the 
construction of the seepage treatment facility for the mining 
areas intended for mining waste and the cost of monitoring 
during the rehabilitation period.  

In respect to the waste areas for expansion, the collateral pertaining to 
the closure costs and treatment of seepage is annual collateral that is 
revised in January according to the following table. The next review 
shall be performed in January 2015. The collateral for the mining areas 
intended for mining waste shall correspond to the waste areas in use 
that are yet to be closed, as well as the closure costs for waste areas 
incurred according to the number of surface square metres 
commissioned into use in the waste areas intended for mining waste 
used (shown in the table as “Required collateral”). Similarly, the 
collateral for the treatment of seepage generated from the mining areas 
intended for mining waste shall be increased according to the increase 
in the surface area of waste areas to be commissioned. In addition, 
after each operating year, the necessary additions shall be made to the 
collateral sum if the area coverage taken into use exceeds the planned 
area. 

Mining waste area Required collateral 
including VAT 
EUR/m2 

Waste rock stockpiling area 3.60 

Tailings pond A 2.11 

Tailings pond B 13.89 

Treatment of seepage  0.60 

 

The stipulated collateral sums must be issued to the Lapland ELY Centre 
using one of the following means approved by the ELY Centre: 

directly enforceable bank guarantee, with the beneficiary being the Lapland 
ELY Centre. 

b) as suretyship insurance that needs to be a so-called first demand type of 
security, for which the guarantor for the itemised sum in euros is obliged to 
pay to the beneficiary upon its first request, or 

c) as a bank deposit, for which a bank deposit warrant with a bond 
relinquishing the right of set-off, with the beneficiary being the ELY Centre 
is issued. 

The institution providing the collateral must be either a bank, insurance 
company or other professional financial institution with its registered office 
located in a country that belongs to the European Economic Area. 

The collateral shall be in force on a continuous basis or repeatedly renewed 
within a period not exceeding three months from the performance of 
measures covered by the collateral and the informing of such to the 
supervisory authority. If the validity of the collateral is extended, the renewal 
shall be made prior to the cessation of the previous insurance term. The 
collateral for the mining waste areas must be valid for the monitoring 
following the closure of the waste area and through to the end of other 
rehabilitation tasks.  
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Changes to the collateral arrangements shall not be made without approval 
by the Lapland ELY Centre. 

The permit recipient can apply from release form collateral obligations from 
the Regional State Administrative Agency once the obligations provided by 
and stipulated in the permit have been met. Collateral can also be released 
in part. 
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Instructions for cases of unpredictable damages 

A project subject to environmental permitting 

The compensation for damage caused by the contamination of the water 
that was not possible to predict can be demanded without hindering the 
coming into force of the decision by submitting an application to the Regional 
State Administrative Agency, as intended by section 72 of the Environmental 
Protection Act. Contrary to the permit, a demand may also be issued in the 
same connection for the compensation of damages caused. 

Water management project 

If any damage is caused by the measures mentioned in this decision 
intended by the Water Act that has not been mentioned herein, the party 
suffering such loss, or if required for the public interest, within the period 
specified in chapter 2, section 27, clause 2 of the Water Act the appropriate 
authority may submit such for resolution by the Regional State 
Administrative Agency in the order that application matters are stipulated in 
the Water Act. 

PERMIT FOR COMMENCEMENT OF OPERATIONS AND TASKS AND RELATED COLLATERAL 

On the basis of a request issued by the applicant, the Regional State 
Administrative Agency hereby stipulates that activities may be initiated 
regardless of appeals in accordance with the specifications of this permit 
decision (permit for commencement of operations)..  

The Regional State Administrative Agency entitles the permit recipient to 
engage in measures as intended herein according to the provisions of the 
Water Act (264/1961) already prior to the decision receiving legal force and 
complying with this permit decision (work commencement permit).  

Prior to initiating the activities and tasks as intended by the operation 
commencement permit and work initiation permit, the permit recipient shall 
be subject to the payment of a collateral sum of EUR 100,000 for restoration 
of the environment and for compensation of possible damages in the case 
of the annulment or alteration of the permit decision that can be caused by 
the annulment or alteration of permit regulations. 

The specified collateral sums shall be issued to the Regional State 
Administrative Agency of Lapland as a bank deposit, for which a bank 
deposit warrant with a bond relinquishing the right of set-off, with the 
beneficiary being the Regional State Administrative Agency of Lapland shall 
be delivered to the Regional State Administrative Agency of Lapland. 

Once the decision has received legal force, the permit recipient may request 
reimbursement of the collateral from the Regional State Administrative 
Agency of Northern Finland. 

JUSTIFICATIONS FOR THE DECISION 

Justifications for environmental permit consideration and the prerequisites for the granting of the permit 

The operations of the Kevitsa Mine in line with the application expand in 
particular in respect to the annual extraction quantities and total excavation 
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quantities. The open pit and waste areas intended for mining waste have 
expanded significantly compared to the operations in line with the original 
environmental and water management permit no. 46/09/1. In the coming 
years the Kevitsa Mine will be Finland’s largest mine in respect to excavation 
quantities.   

The environmental impacts of the expansion of production at the Kevitsa 
Mine have been assessed in the environmental impact assessment 
procedure (EIA procedure) conducted prior to the processing of the 
environmental permit. The environmental impact assessment report (EIA 
report) as well as the contact authority statement on such have been taken 
into consideration in the processing of the permit and decision when 
inspecting the permit application and making the order for supplementation, 
when determining the permit regulations and when considering the 
prerequisites for granting the permit.   

The intention is to implement the expansion in accordance with the interim 
alternative 1.5 described in the environmental impact assessment. The EIA 
report did not separately examine the impacts of this alternative. Operations 
and the scope of such and the environmental impacts remained in the report 
between the inspected alternatives VE1 and VE2. The impacts of alternative 
1.5 on the Natura areas are mainly the same as with alternative 1. 
Alternative 1.5 does not cause significantly weakening impacts on the nature 
types or species of flora and fauna as an entirety that were used as the 
foundations for the protection of the Natura area. The description of the 
expansion project and the assessment of environmental impacts have been 
supplemented and further specified in the permit application in respect to 
implementation alternative 1.5 and otherwise in numerous other parts.  

The permit application concerning the expansion of mining operations 
entered into force prior to operations at the mine commencing. During the 
course of the permit processing, more detailed information than earlier has 
been obtained from the reports pertaining to operational, emissions and 
impact monitoring of mining operations on a number of central issues, for 
instance about the water balance and factors affecting this, the quality of 
mining waste and various water fractions and about emissions and the 
impacts of such. The more specified information can be taken into account 
when inspecting the prerequisites for granting the permit and when 
determining the permit regulations.  

On the basis of the verified information, the environmental impact 
assessment conducted for the project is sufficient for resolving the matter. 

The operations have been issued with permit regulations that prevent and 
restrict emissions, the determining of which has taken into consideration the 
nature of activities and local environmental conditions. The restriction of 
emissions in the operations are based on applying the principles of the best 
available technology. As far as regards the threshold values for waste water 
emissions and numerous other parts, the permit regulations are stricter than 
those presented in the application.  

The permit recipient has been ordered to continue measures, for instance, 
for making the control of water more efficient and for mitigating waste water 
and dust emissions and to deliver the more detailed and supplementary 
reports relating to these for the permit authority to resolve within a short time 
from this decision being issued. On the basis of these, the regulations issued 
herein can be altered, supplemented and/or tightened if such is necessary 
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for achieving a restriction of operations and emissions to correspond to the 
best available techniques and best practices for the requirements of the 
environment. 

The operations of the Kevitsa Mine, emissions and the impacts of such have 
been monitored and also stipulated to be monitored in the future to cover 
operational, emissions and impact monitoring. This monitoring plays its own 
part in making assurances that operations correspond to those described in 
the permit application and specified herein.  

As operations expand, the waste water emissions increase mainly in respect 
to nickel and total nitrogen emissions, and possibly also saline emissions. 
Due to the increase in emissions, the nickel, nitrogen and saline 
concentrations of the Kitinen River will at least occasionally increase to 
levels higher than current levels, as a result of which an increase in damages 
caused to the fish populations and fishing is expected. In order to prevent 
and limit damage to fisheries, the fisheries fee stipulated in environmental 
and water management permit decision no. 46/09/1 has been raised.  

The expansion of mining operations and the increase in waste water 
emissions do not essentially cause increased harm to the recreational and 
other uses of the waterway. In accordance with the Environmental 
Protection Act, any damage or loss of interests liable for compensation that 
are related to contamination and which restrict the use of the waterway 
and/or property is not estimated to occur from the increase in waste water 
emissions. 

The bodies of water within the impact zone of the mine; Lake Saiveljärvi, 
Mataraoja Stream, Viivajoki River, Kitinen River and Kelujoki River were 
classed as being in a good ecological state, on the basis of water quality and 
the minimal biological data available. The Kitinen River has been classed as 
being significantly altered. The application describes Lake Satojärvi has 
having a good condition. The chemical condition of all water formations is 
estimated as good. According to the River Kemijoki waterway management 
plan, the reduction of loading from the current level is especially necessary 
in waterways with conditions classed as less than good, or in rivers where 
the good or excellent condition is at the risk of being compromised due to 
nutrient loading that increases eutrophication. According to the findings to 
date for impact monitoring of mining operations, the impacts of operations 
on the ecological condition of the Kitinen River have not been significant. 
When operating in accordance with the permit regulations herein, the 
mentioned chemical or ecological conditions of the waterways will not cause 
a drop in class. The expansion of mining operations does not essentially 
affect the implementation of the water management plan.  

The mining area does not contain any flora protected or threatened as 
intended by the Nature Protection Act. A moor frog habitat has been 
identified close to the mining area (concession) border. The habitat is not 
expected to be threatened as a result of mining operations. An order has 
been issued for further monitoring of the impacts of operations on the 
occurrences of moor frog.   

The operations have been issued with permit regulations that prevent and 
restrict emissions, the determining of which has taken into consideration the 
nature of activities and local environmental conditions. Operations in 
accordance with the permit regulations conform to the requirements of the 
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Environmental Protection Act and Waste Act and related decrees and those 
provided in the Nature Protection act and associated decrees.  

Operations shall not cause adverse effects as intended by section 41, 
subsection 1 of the Environmental Protection Act on human health, other 
significant environmental pollution or the risk thereof, contamination of 
restricted soils and groundwater as intended by sections 7–9 of the 
Environmental Protection Act, the deterioration of special natural conditions 
or risk to water supply or other potential use important to the public interest 
in the area of impact of the activity and any unreasonable burden focused 
on adjoining properties.  

In connection with the processing of the matter, statements have been 
requested from the Geological Survey of Finland (GTK), which is the expert 
institution as intended by the Environmental Protection Act and Decree.  
Consideration of the permit has been conducted using the GTK statements 
and other statements pertaining to the matter. 

Wherever necessary the decision comprises the permit regulations 
concerning the operations at the Kevitsa Mine from the decisions issued 
during operations in order to clarify the regulations and requirements 
pertaining to supervision and operations. 

Water management permit 

This case has been resolved using the provisions of the former Water Act 
(264/1961), as this case officially commenced during the period covered by 
the former Water Act. 

In accordance with the environmental and water management permit 
46/09/1 raw water intake facilities and waste water conducting systems have 
been installed. Furthermore, the intake of raw water from the Kitinen River 
and the dewatering of the open pit by pumping groundwater have also been 
implemented. 

In accordance with this permit, the increase in the intake of raw water from 
the Kitinen River, the dewatering of the expanding open pit by pumping 
groundwater, and the diversion of the headwater of the Mataraoja Stream 
will not cause notable changes in the natural conditions of the environment 
or the aquatic environment and the functioning of such, and will not 
compromise public health or worsen housing or living conditions in the 
locality.  

The adverse impacts of water management projects are mainly limited to 
vegetation changes in the vicinity of the open pit as well as minimal adverse 
fishery impacts in the Mataraoja Stream catchment area as construction 
causes the reduction of flow rate and the diversion of the headwater fork of 
the Mataraoja Stream that causes temporary turbidity of the water.  

The continuation and expansion of mining operations, and the utilisation of 
the ore deposit in the area require the implementation of water management 
plans.  During the operational period of approximately 20 years, the positive 
impacts on the local and regional economy and employment are significant. 
The benefits attained from the water management projects are enormous in 
comparison to the damages, harm and other losses of interests caused. The 
preconditions of chapter 2, section 6, subsection 2 of the Water Act for the 
granting of the permit have been met. 
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The pumping of groundwater from the open pit is not estimated to complicate 
the use of groundwater outside the planned mining area (concession). The 
pumping activities do not cause definitive obstacles for the granting of the 
permit as intended by chapter 9, section 8, subsection 2 of the Water Act. 

It is not forecast for the water management projects to cause such damage, 
harm or other losses of interests that would be liable for compensation.  

Justifications for the decision concerning the mixing zone 

The applicant has requested for the site for discharging the mine’s treated 
waste water in the upper basin of the Vajukoski Power Plant to be 
designated as a mixing zone, which would facilitate exceeding the 
environmental quality standard for nickel concentration at 21 µg/l.  

The specification of a mixing zone is provided for by section 6b of the 
Government Decree on Substances Dangerous and Harmful to the Aquatic 
Environment (1022/2006), subsection 1 of which states that based on an 
application by the operator of the project a mixing zone may be designated, 
which means that the concentrations of one or more substances mentioned 
in Annex 1C of said Decree within such mixing zones may exceed the 
relevant environmental quality standard if the rest of the body of surface 
water complies with the standards in question. The extent of the mixing zone 
shall be restricted by the environmental permit to the vicinity of the emissions 
source, in such a way that it is in the correct proportion with the 
concentrations of pollutants at the emissions source, and that the general 
principles intended by section 4 of the Environmental Protection Act applied 
for activities that pose the risk of pollution are adhered to.  

According to Report 15/2012 of the Ministry of the Environment 
“Vesiympäristölle vaarallisista ja haitallisista aineista annettujen säädösten 
soveltaminen - Kuvaus hyvistä menettelytavoista (Applying provisions for 
substances harmful and hazardous for the aquatic environment – a 
description of good procedures)” (p. 59–60) the factors influencing the 
approval of the mixing zone are: 

- The fluctuation of harmful substances in space and time, 

- The specification of activities and sites exposed to impacts according to 
the use of the area, such as swimming, boating, the conservation area, 
as well as existing and objective based water management plan species,  

- Determination of impacts: Combining the concentration data with the 
sensitivity and dispersion data and assessing, for instance, the toxicity 
impacts and rejection of habitat,  

- The assessment of the significance of impacts, taking into consideration 
the legislative impacts concerning the protection of sites, such as the 
safeguarding of protected species and potable water extraction sites, 
Natura areas, which means the mixing zone would nevertheless permit 
certain ecological impacts, 

- Proportionality: If concentrations cause lethal impacts, only a small zone 
can be acceptable; if causes only environmental avoidance reactions, a 
larger zone can be accepted, and 

- The acceptability of extent taking into consideration the fluctuation of 
extent in space and time, the increase in concentrations to exceed those 
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of the environmental quality standards, as well as the nature and extent 
of adverse impacts. 

In Annex C of the Government Decree on Substances Dangerous and 
Harmful to the Aquatic Environment (1022/2006) the environmental quality 
standard (AA-EQS) provided for nickel concentrations in inland bodies of 
water is 20 + 1 (natural background concentration) = 21 µg/l.  

When considering a request that deviates from the environmental quality 
standard, it should be taken into account that the permit regulations in 
accordance with this decision require application of the best available 
techniques and best practices in the control of metal emissions. The 
threshold value stipulated for the nickel concentration of water discharged 
into the waterway is so low that it may be reasonably assumed in advance 
that this will be continuously achieved. When this was estimated, the 
available data from the treatment of mining industry water for the efficiency 
of nickel removal in facility-based hydroxide precipitation was taken into 
account, which when correctly dimensioned and implemented by sub-
process and well performed and directed, is the best available technique for 
the removal of nickel from water to be released into nature. 

When in addition the other general principles of section 4 of the 
Environmental Protection Act are taken into account, as well as the size of 
the receiving waterway for the treated waste water of the mine, space and 
current use, the mixing zone according to the application in respect to nickel 
can be determined in such a way that the soluble concentration of nickel in 
the water can exceed the 21 µg/l stipulated in the environmental quality 
standard. The designated mixing zone only concerns the water allowed for 
conducting according to this decision.  

Grounds for permit regulations 

General regulations 

1. The knowledge requirement of the permit recipient and obligation to 
prevent pollution are based on section 5 of the Environmental Protection 
Act. The obligations set in the permit regulations will become clarified with 
conformity to these obligations, including the informing of exceptional 
circumstances and engaging in the required measures. 

In respect to emissions conducted into the water, the permit recipient shall 
be wider aware than the stipulated monitoring of the concentrations of 
metals and metallic compounds in the water and the significance of the 
observed concentration levels in respect to the contamination of the 
environment. 

2. Operations in line with the decision require e.g. continuation of the 
construction of the base structures for the waste areas. More detailed plans 
concerning structures are stipulated for submitting to the ELY Centre for 
approval, as these have not been presented in the application. 

Prior to performing the measures stated in the decision, the permit recipient 
shall make adequate construction and quality control plans and associated 
work reports for each environmental protection and dam structure.  By 
seeking approval for the plans from the ELY Centre assurances are made 
that the environmental protection structures and solutions are commissioned 
in accordance with the permit regulations.  

3. The dams to be constructed and the raising of these dams form an 
essential part of the environmental protection structures of the waste areas. 
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According to this decision the commissioning of approved dams requires, as 
intended by chapter 3 of the Dam Safety Act, a decision issued by the Dam 
Safety Authority on the classification, monitoring and damage risk 
assessment of these dams. The Dam Safety Act does not have any separate 
procedure for the approval of detailed structural monitoring and quality 
control plans prior to construction. With the submitting of dam designs in line 
with the regulation to the Dam Safety Authority, the authority can 
nevertheless prior to the commissioning of the dams make assurance that 
the dams are implemented in the appropriate manner. 

4. The obligation is provided by the provisions of section 108 of the 
Environmental Protection Act.  

5. The environmental protection structures shall be implemented in a quality 
fashion to ensure these conform to the set requirements. The general 
provisions emphasise the obligation of the permit recipient to make 
assurances to meet set requirements and for construction to adhere to 
general requirements of the industry. 

6. The expansion of production requires numerous and quickly constructed 
on-site construction of dams and environmental protection structures. In 
respect to the functioning of these and the prevention of the contamination 
of the environment and the risk of such, it is important that construction is 
conducted in a quality manner and in line with approved designs.  

The implementation of structures in accordance with the permit and with 
quality is the obligation of the permit recipient from the outset. Adherence to 
such is supervised by the ELY Centre.  

Assuring the appropriate construction of environmental protection structures 
and dams requires special equipment, broad expertise in the construction 
techniques for environmental protection structures and dams, and almost 
daily and occasional continuous monitoring on site. This is not possible to 
realise solely using supervision conducted by the authorities. An order has 
been issued for the supplementing of monitoring conducted by the ELY 
Centre using an external and independent quality control inspector. The 
quality control inspector shall produce information for the ELY Centre 
confirming that the structures are being constructed correctly. The quality 
control inspector also functions to the benefit of the permit recipient in 
ensuring the structures are built according to regulations. The quality control 
body shall be approved by the ELY Centre, and in this instance the 
adequacy of the inspecting body’s resources and competence can be 
inspected. 

Using the reporting obligation related to quality control assurances are made 
that the ELY Centre receives up-to-date information on the progress made 
at the construction sites and of any possible deficiencies. 

7. The notification obligation related to the changes in operations ensure that 
the supervising authorities receive information about the alterations to the 
operations, and in this connection the permit recipient itself shall 
comprehensively estimate what potential impacts the changes have on 
emissions and the associated pollution or the risk of such. The regulation 
reduces the risk that the changes in the operations would increase 
emissions without being aware of the fact. On the basis of this notification 
the ELY Centre can obligate the permit recipient to submit a permit 
application concerning the alteration of operations to the Regional State 
Administrative Agency or by re-specifying monitoring on its own part in order 
to better correspond to the requirements of the altered operations. 
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8. The permit recipient shall arrange the tasks in its organisation in such a 
way that the environmental protection and waste management obligations 
are engaged in by competent persons who will liaise with the supervisory 
authorities. 

9. The fencing going around the circumference of the mining area 
(concession) prevents people and animals from accessing the mining area 
and thereby reduces the risk of accident. 

Emissions into the waterways 

10. The regulation will ensure that the permit recipient engages in the 
necessary measures for the separation of clean water and that only non-
contaminated water is conducted outside the mining area without treatment. 
At the same time the regulation facilitates the conducting of clean (non-
contaminated) water into the terrain without treatment. The regulation does 
not, however, prevent the utilisation of precipitation and other water in e.g. 
the concentration process, thereby reducing the use of water taken from the 
River Kitinen.  The efficient separation of clean water will play its own part 
in making the control of the water balance more effective. No quality 
requirements have been issued for clean water. In principle these can only 
be water corresponding to natural water and other than the water intended 
by regulation no. 11. 

The regulation about specifically the treatment and conducting of runoff 
formed in earth construction sites, containing solid matter, but otherwise 
regarded as clean, into the terrain or waterway is necessary as construction 
tasks are still ongoing in the mining area. Not only shall the threshold limit 
not be exceeded in the overland runoff area, but also e.g. in a loosely 
dimensioned sedimentation basin and if necessary by using chemicals. If 
this water also contains, for instance metals or sulphates, the water is 
contaminated water as intended by permit regulation no. 11.  

11. This regulation further specifies the corresponding regulation in the 2009 
environmental permit. This regulation ensures that all contaminated water is 
either used as process water or effectively cleansed prior to release into the 
waterways. 

The water storage basin for is constructed as a ground-based basin. Water 
will seep from the basin into the environment. In order to prevent the 
contamination of the soil and groundwater, the nickel concentration of the 
water conducted into the water storage basin has been limited to a level of 
5 mg/l, which corresponds to the level used in the 2009 environmental 
permit. If the mining operations form water with a nickel concentration that 
exceeds this value, it needs to be conducted back into the mine water cycle 
or treated locally or using the existing metal precipitation process, followed 
by which it is to be conducted in accordance with permit regulation no. 15 
into either the water storage basin or discharged via the overland runoff area 
or via pipeline into the Kitinen River.  

12. This regulation obligates the permit recipient to prepare in advance for a 
variety of weather conditions, especially situations caused by heavy rains 
and exceptional circumstances as well as ensuring sufficient water 
treatment and storage capacity and preventing any adverse environmental 
impacts in these situations.  

13.  The storage of water required for the recycling water system is primarily 
conducted in the water storage basin located north of the concentration 
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plant. The regulation facilitates the storage of recycled water also in tailings 
pond A. The dam and drainage structures of the pond have been 
constructed in such a way that these facilitate the storage of water when 
dam safety is handled in line with regulations. The maximum quantity of 
water that can be safely stored depends on the dam raising stage and the 
quantity of tailings in the pond, of which there is an insufficient amount of 
detailed information. Consequently, in accordance with the plan as intended 
by permit regulation no. 22 the permit recipient is ordered to clarify what 
water quantities can be safely stored in tailings pond A in various situations.  

14. The regulation has specified the threshold values for the concentrations 
of nickel, copper, sulphate and solids in the treated waste water to be 
discharged into the waterway, and for pH and the annual emissions of nickel 
and copper. In addition, target values have been set for sulphate and total 
nitrogen concentrations and the exceeding of such requires an investigation 
into the reasons for exceeding the values and determination of the rectifying 
measures to be employed and reporting of such to the ELY Centre. 
Threshold and target values are set for the substances that on the basis of 
monitoring data and other data available can cause the risk of contamination 
of the waterway. The threshold and target values can be changed on the 
basis of the report intended by permit regulation no. 22. In this case the 
target values can also change into threshold values. 

In accordance with its knowledge obligation (regulation no. 1) the permit 
recipient shall broadly monitor the quality of water and seek changes to the 
permit if some other substance or compound carried in the waste water 
poses the pollution of the waterway or the risk of such. 

The threshold values set for nickel and copper concentrations are stricter 
than the threshold values of the currently valid environmental and water 
management permit.  However, the threshold value set for the annual 
emissions of nickel is 1.63 times larger than the corresponding threshold 
value of the currently valid permit. The threshold value set for the annual 
emissions of copper has remained the same. Threshold values are in this 
respect clearly tighter than those presented in the application. No threshold 
or target values have been set for sulphate and nitrogen emissions in the 
currently valid permit.   

The threshold values have been set in such a way that the cleansing 
technique presented in the application can be achieved as the operations 
expand and production increases, when all factors e.g. in respect to 
chemical mixing and the sedimentation of the slurry generated are 
dimensioned correctly and when treatment is always directed and handled 
with care. Following the increased effectiveness stipulated in permit 
regulation no. 17, the described handling technique conforms to the 
requirements of the best available technique. The threshold values are 
based on the monitoring findings of operations to date and the available 
information on the functioning and cleansing results of the handling 
technique in question.   

The threshold values for the mercury and cadmium concentrations of treated 
waste water are issued in the Government Decree on Substances 
Dangerous and Harmful to the Aquatic Environment (1022/2006) for 
adhering to the prescribed environmental quality standards. It may be 
estimated in advance that the metals according to the Decree are the only 
substances that have the potential of exceeding the environmental quality 
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standard. Other than nickel, the exceeding of the values is regarded in 
advance to be unlikely.  

15. In line with the application the maximum quantity of treated waste water 
to be conducted from the mining area into the upper basin of the Vajukoski 
Power Plant has been raised to 275 l/s (990 m3/h). The maximum quantity 
according to the currently valid permit is 150 l/s (540 m3/h). On the other 
hand, the conducting of treated waste water into the River Kitinen has been 
ordered to be interrupted, contrary to the application, if the discharge at the 
Vajukoski Power Plant has been interrupted for a period in excess of 72 
hours. The corresponding period in the currently valid permit is 48 hours. 
These changes facilitate the expansion of operations and sensible water 
management in respect to environmental protection and environmental 
risks. 

The set restrictions are sufficient for ensuring dilution conditions and for 
preventing from minor to major harm caused on the environment with the 
elevation in the concentrations of substances dangerous and harmful to the 
environment both in the vicinity of the discharge point, and downstream from 
the Vajukoski Power Plant. When making the regulations, the tighter 
threshold values set for the copper and nickel concentrations of the treated 
waste water, more accurate estimates as to the impacts of the waste water, 
and information about the impacts caused by the conducting of waste water 
in line with environmental permit no. 60/2013/1, 24 June 2014 for the 
deviation in the permit regulations of the currently valid environmental and 
water management permit in 2013.  The regulations of the mentioned 
temporary permit are almost similar (maximum of 275 l/s, conducting to be 
interrupted if discharge at the Vajukoski Power Plant has been interrupted 
for 48 hours) to those of the regulation herein.  

16. The environmental quality standard for nickel has been clearly specified 
in the decision section entitled “Deviation from the environmental quality 
standard at the mixing zone” and in its justification section. For the sake of 
clarity the permit regulations state that the stipulated environmental quality 
standard for nickel cannot be exceeded further afield than in the mixing zone 
in the vicinity of the waste water discharge site and downstream from the 
Vajukoski Power Plant. 

17. The quantity of treated water required and the concentrations of harmful 
substances contained in such are estimated to increase. The treatment of 
mine process water is currently performed using a single-line treatment 
facility. The removal of the generated metallic hydroxide slurry from the 
sedimentation basin requires the interruption of the treatment process. The 
treatment of waste water with secondary sedimentation is not the best 
available technique or in view of the environment not in line with the 
requirements of best practices. Therefore, an order is issued for increasing 
effectiveness. When setting the deadlines provided in the regulations, in 
addition to other factors, consideration was also given to the quantity of 
treated water required and the contained harmful substances are estimated 
to increase over the coming years. 

The current regulation concerning the base structure of the clarification 
basin of the current treatment system is in line with the currently valid permit. 

18. The conducting of treated waste water for further treatment at the 
overland runoff area and on to the waterway and the regulation concerning 
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the functioning of the overland runoff area are in line with the environmental 
permit issued in 2009. 

19. Some of the nitrogen contained in undetonated blasting agents will end 
up in the open pit drainage water, waste rock seepage and runoff, the water 
cycle of the concentration plant and tailings pond, and on to the water 
storage basin and then to waste water for release into the waterway. The 
use of blasting agents increases significantly when the excavation of ore and 
particularly waste rock rises to its peak of over 70 Mt/a. It is likely that the 
nitrogen concentrations of water to be conducted in to the waterway and 
nitrogen emissions will increase if the mitigating means for emissions remain 
incomplete. In the waterway mainly the nitrogen emissions that cause 
eutrophication can be restricted by using poorly soluble blasting agents and 
by employing a variety of measures that are focused on restricting nitrogen 
emissions.  This order ensures the implementation of measures such as 
these and associated plans. The plan in accordance with the order shall be 
appended to the plan intended by permit regulation no. 22.  

20. The regulation ensures the adequate pre-treatment of domestic and 
process waste water of the matrix plant prior to conducting into closed 
containers and forwarded for further treatment at a facility holding an 
appropriate environmental permit. 

21. The treatment requirements for domestic water are the same as with the 
currently valid environmental and water management permit. These can be 
achieved using a biological treatment facility that conforms to requirements 
for best available technique.   

22. With this regulation the permit recipient is obligated to draw up a 
comprehensive water management plan and to investigate and further 
specify related central matters for the reduction of water management, 
waste water treatment and detrimental impacts. On the basis of the plan the 
Regional State Administrative Agency can, if necessary, alter or further 
specify the threshold values concerning waste water conducting quantities 
and emissions issued in this decision.  

A plan in accordance with the regulation is necessary, as the data pertaining 
to water management and the treatment of waste water are still somewhat 
deficient in the application, for instance in respect to the development and 
control of nitrogen and sulphate emissions. Furthermore, uncertainty is still 
associated with the conducting and storage of water (e.g. actual storage 
capacity requirement and placement) and these are subjects that require 
more accurate investigation before a decision is issued on the building of 
extra capacity. On the other hand, the currently brief operational period of 
the mine has been gradually produced information concerning water 
management and related problems, the formation and treatment of waste 
water and the impacts of the waste water on the monitoring findings that can 
now be utilised in the drawing up of the plan. At the same time the 
environmental conditions affecting water management (e.g. the large flow 
rates of the Kitinen River during wintertime) can be better taken into 
consideration when making the plan. 

23–27. The regulations issued are primarily similar to those in the 
environmental permit issued in 2009. The threshold values set for point-
sourced dust emissions have been tightened with a reasonable transitional 
period in order to ensure that operations also correspond to BAT level in the 
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future. Exceeding the tightened threshold value should be prevented with 
the regular servicing of existing appliances. 

The mining area also has a mobile crushing facility for utilisable rock. The 
regulation ensures that also in respect to these the best available technique 
is employed for restricting emissions.  

Retaining the tree stands in the mining area (concession) plays its own part 
in preventing fugitive dust from dispersing into the environment. The 
regulation ensures that no unnecessary removal of tree stands occurs in the 
area. 

Fugitive emissions in the mining area are significant sources of particle 
emissions. The reduction in emissions requires, for instance, the proactive 
maintenance of areas and the use of dust binding techniques. There is a 
need for planned operations for reducing the formation of dust.  

28. The legally prescribed emissions threshold values have been provided 
for the energy production facility and other central requirements concerning 
operations. The operation of these facilities when not separately provided 
for in the permit regulations is subject to the detailed Government Decree 
for energy production units under 50 MW. 

29. The assessment of dust harm caused by mining operations has been 
based on sedimentation monitoring and sensory observations. On the basis 
of the available information the dust emissions of the mine have not caused 
significant contamination or the risk of such outside of the mining area.  

The monitoring of air quality started in 2014, after which there will be data to 
compare to the threshold values of the Air Quality Decree as well as other 
information about the impacts of dust emissions from the mine. Excavation 
quantities will increase significantly in the coming years, which means that 
the dust emissions generated by the transportation of rock material can also 
increase unless special consideration is given to controlling fugitive dust. 
Taking these matters into account, there is cause to readdress the restriction 
of dust emissions until following the completion of new measurement 
findings.  In this case the Regional State Administrative Agency can provide 
more detailed regulations concerning the restriction of dust emissions. 

30.–33. The regulations issued pertaining to noise are primarily similar in 
content to those in the environmental permit issued in 2009.   

According to the noise measurements conducted, the environmental noise 
levels caused by heavy traffic are so high in the grounds of the constructed 
properties located on the banks of the Kitinen River that traffic occurring 
round the clock can cause unreasonable disturbance for the adjoining 
properties. The increase in production will inevitably cause an increase in 
concentrate haulage on the mine access roads and according to information 
received from the mine it is not possible to time all haulage to within the 
period stipulated in the 2009 environmental permit without a significant 
increase in transportation costs. With this decision the permitted times for 
the traffic along the mine access roads have been slightly loosened 
compared to the former environmental permit. Using the new times, 
assurances are still made to avoid traffic from causing disturbances to the 
inhabited properties located along the River Kitinen during summer nights.  

34. The waste formed during operations has been classed according to 
legislation. On the basis of further information received on the quality of 
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waste during operations, the classifications have slightly altered compared 
to those of the 2009 environmental permit. Furthermore, the regulation 
classifies new waste fractions, the formation of which was not originally 
described or for which the waste classification had not been carried out for 
the former decision. 

In accordance with the Waste Act, dangerous waste means waste that is 
dangerous for human health or the environment or it has other similar 
dangerous qualities. The dangerous characteristics of waste are stipulated 
in Annex 3 of the Waste Decree. Waste is dangerous waste if it has one or 
more dangerous properties. 

Slurry produced in the treatment of process water 

The metals contained in the process water are precipitated using lye 
chemicals into hydroxides. In the European Parliament and Council 
Regulation no. 1272/2008 on the Classification; Labelling and Packaging of 
Substances and Mixtures CLP Regulation), the metal compounds contained 
in the slurry is classed e.g. as nickel hydroxide toxic and a causer of cancer. 
Details as to what compound the metals contained in the slurry actually are 
is not described in the application. Nevertheless, nickel can be very reliably 
estimated to be in the slurry mainly as nickel hydroxide, which according to 
the aforementioned CLP Regulation is classed as causing cancer. In this 
case the waste is classed as dangerous waste if the nickel hydroxide 
concentration is in excess of 1000 mg/kg. As the threshold value for the 
substance concerns the entire compound (nickel hydroxide), in accordance 
with the molecule formula, if the nickel concentration exceeds 630 mg/kg the 
substance has a hazardous quality carrying the danger of cancer. According 
to analyses performed on hydroxide slurry, the nickel content clearly 
exceeds the threshold value. Therefore the slurry has a risk characteristic of 
H7 (causes cancer) and is classed as dangerous waste. 

The classification of mining waste has been conducted according to waste 
characteristics and the Waste Decree.  The operations create significant 
quantities of waste rock and tailings. The fractions in question are generated 
as a result of mining activities. The majority of materials have been planned 
for permanent stockpiling within the mining area (concession) sought. 
According to the Waste Act, waste is a substance that the holder has 
removed or intends to remove from use.  

35.–37. The regulation facilitates the effective recovery or utilisation of 
materials, chemicals and valuable elements, which is also essential in 
respect to the prevention of the risk of environmental contamination. The 
regulations specify the requirements that by adhering to the by-products and 
similar will not form waste as intended by permit regulation no. 33. In this 
case the substances in question will not be removed from use, and these 
are not classed as waste as intended by the Waste Act. Utilising the 
substances by recycling back into the process has to be true, not merely the 
disposal of the substance. If utilisation is clearly not occurring, this is a 
question of the disposal of the substance, which means it is a question of 
waste.  

According to the accounts issued by the permit recipient, the wide-ranging 
use of waste rock outside the mining area (concession) is unlikely. The 
earlier entitlement of the environmental permit for delivering waste rock as 
a construction material outside of the mining area (concession) has been 
removed from this decision. The nickel concentrations of waste rock are high 
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compared to, for instance, the concentration limits used for assessing the 
contamination of the soil. The free product utilisation of waste rock 
throughout the entire Central Lapland area can thereby cause the risk of 
environmental contamination, by for example placing the rock in 
groundwater areas, and therefore this is not permitted. All waste rock 
generated in operations is waste in accordance with the decision, which 
means that the utilisation of such outside the mining area requires an 
environmental permit. 

In other respects the regulations issued are primarily similar in content to 
those in the environmental permit decision issued in 2009. 

38.–39. The mining operations of Kevitsa are based on the large-scale open 
pit excavations and ore processing which generates a very large quantity of 
mining waste. With the pollution of the environment and the prevention of 
the risk of such, it is of essential importance that the permit recipient is very 
aware of the waste and its characteristics and the placement of such in the 
area. 

In order to make assurances of this the permit recipient shall maintain a 
comprehensive management plan for rock material and waste and update 
the waste management plan and rock material management plan to 
correspond to the requirements of this decision. 

40. The regulation covers the handling of waste other than process and 
mining waste. In the main this other waste can be recovered and delivered 
for treatment using arrangements concerning conventional waste. 

41.–45.  The regulations issue a general level of requirement for the 
construction of landfills and waste areas and associated basins, and for the 
recovery of contaminated water and the isolation of clean water from 
contaminated water. 

A number of different technical solutions are available for the environmental 
protection structures for landfills and waste areas. Structures are therefore 
also possible to implement in ways that deviate from that presented in the 
permit regulations, without compromising the overall level of environmental 
protection. The alternative structural solutions are obligated for delivery to 
the permit authority, which means that the permit process coming into force 
resolves the adequacy of the new structure presented. 

The permit recipient is responsible for the rehabilitation of landfills and waste 
areas. When taking into consideration the quality of ultimately placed waste, 
it is likely that water treatment and monitoring will have to be conducted for 
decades. In accordance with the Environmental Protection Act, the 
cessation of these responsibilities will be decided by the permit authority. 

46–49. The regulations concerning the waste area for mining waste intended 
for waste rock have been provided with corresponding content as the 
existing environmental permit concerning operations.  The waste rock waste 
area expands with the increase in production compared to that presented 
earlier. The base structures of the expansion area are to be made to a similar 
standard as those stipulated in the environmental permit issued in 2009.  

In order to ensure the closure of the waste rock areas, the regulation 
includes an obligation for shaping and making of sloping surfaces required 
for the implementation of the surface structure without delay once the 
ultimate filling level has been achieved. 



  262 

 

50.–53. The regulations concerning the tailings pond A (waste area for 
mining waste posing the risk of major accident) have been provided with 
corresponding content as the existing environmental permit concerning 
operations.   

The maximum height of tailings pond A is approved as the level stated in the 
application (+270 metres). According to the application the safety factors 
related to the pond and the stability of its base are also sufficient in such 
situations whereby the footing drains do not function. Calculations are still 
partly based on data requiring updating pertaining to the characteristics of 
the tailings and behaviour of pore water. Therefore the application for the 
inspection of permit regulations is stipulated for presenting the monitoring 
and corresponding data and updated stability calculations, on the basis of 
which the uppermost filling height can be re-specified if necessary. 

56.–57. The regulations concerning the tailings pond B (waste area for 
mining waste posing the risk of major accident) have been provided with 
corresponding content as the existing environmental permit concerning 
operations.   

The raising of the basins has been approved for conducting in accordance 
with the application. The application did not yet include more detailed plans 
for implementing the raising. In particular the raising to be conducted partly 
on top of tailings area A is a demanding structure that requires good planning 
and quality implementation. In accordance with the permit regulations, the 
more detailed construction and quality control plans shall be submitted to 
the ELY Centre.   

58.–59. In respect to the ultimate placement of hydroxide slurry formed in 
the cleansing of process water and possibly the oily slurry of the tailings 
separation wells within the mining area (concession), a regulation has been 
issued to submit a new permit application concerning the landfill for 
resolution by the Regional State Administrative Agency. In respect to the 
construction of the new landfill, no plans have yet to be made, which means 
that this matter will need to be resolved using a separate environmental 
permit process. In line with the regulations the landfill should be constructed 
to correspond to the waste classification for waste to be placed at this site. 

60.–66. The regulations issued for storage are issued as being primarily 
similar to those in the environmental permit issued in 2009. Taking into 
consideration the quantities and qualities of chemicals used, the expansion 
in production does not cause the requirement for further regulations 
concerning the storage of such.  

The decision provides the entitlement to expand the existing fuel distribution 
station. The requirements concerning the distribution of fuel are in 
accordance with the requirements of the Decree (444/2010). 

The environmental permit of 2009 concerning operations issues an order for 
the storage of ore at the storage facility in connection with the crushing plant. 
Due to the expansion of production the maximum quantity of stored ore has 
been raised in such a way that it still corresponds to the concentration plant 
capacity of approximately one month. Storage facilitates the uninterrupted 
operation of the concentration plant also during the times when potential 
problems occur at the excavation site. 

In the auxiliary operation areas reserved for the permit recipient and 
contractors, fuels, lubricants and waste is handled. In respect to these 
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supporting areas, reference is made to the provisions of the Decree 
(800/200) concerning these.  The permit recipient holds responsibility for the 
operations conducted within the mining area. 

The regulations concerning the storage of till soils to be removed have been 
further specified. The till containing an abundance of nickel is not classified 
as permanent mining waste, as a result of which the storage area is classed 
as an ‘other mining area for mining waste’. When operating according to the 
regulations, storage will not cause the significant contamination of the 
environment. 

67.–70. The regulations issued for exceptional circumstances are issued as 
being primarily similar to those in the environmental permit issued in 2009. 
With the expansion of mining operations, the environmental risk assessment 
shall be comprehensively conducted again. 

71. The mine operations require plenty of electricity. The majority of 
electricity is consumed in the excavation of ore, crushing and grinding, and 
in the electrical motors and pumps used in the concentration process. The 
best available technique and best environmental practice is to primarily 
choose energy efficient motors and pumps, and to commission energy 
saving solutions and methods. Energy efficient operations can reduce 
energy consumption while at the same time reducing the energy purchasing 
costs. 

Many energy efficiency improvements at the mine have been implemented 
and the associated development work shall be continued.  

The permit recipient has not entered into any national energy efficiency 
agreements. Therefore energy efficiency and associated monitoring shall be 
stipulated in the environmental permit. 

72.–74. The regulations issued for the decommissioning and closure of 
operations are issued as being primarily similar to those in the environmental 
permit issued in 2009. These can be supplemented and altered in 
connection with the inspection of permit regulations on the basis of 
information received on the functioning of closure and rehabilitation 
measures. 

During operations new information will be acquired pertaining to the best 
technically applicable measures for each site. Using this information the 
closure plan can be kept up to date. By taking into consideration the quality 
and placement solutions for waste rock and tailings, the closure structure for 
these waste areas has been approved as a till layer that reduces the 
quantities of seepage water and facilitates vegetation growth. The 
characteristics of high-sulphur tailings are such that the restriction of the acid 
formation of rock material and the leaching of metals is necessary using a 
compact, artificial insulating surface structure. 

The structures in accordance with the decision are possible to realise using 
the overburden masses acquired from within the mining area (concession). 

75.–78. In respect to the water management projects related to the 
application, or new or changing water management projects, the necessary 
regulations have been given.  

The increased extraction of raw water has been approved in accordance 
with the application. 
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Using the regulations concerning the construction work relating to the 
diversion of the Mataraoja Stream, assurances can be made to conduct the 
tasks in a manner that is the best environmental practice, and the turbidity 
of the water caused by the diversion of the Mataraoja Stream and the 
consequent damages are restricted using functioning and effective 
solutions. 

79. The regulation ensures that the expanding mining operations and the 
impacts of such are monitored using comprehensive and versatile operating, 
emissions and impact monitoring and that these inspections are developed 
whenever necessary. 

On the basis of the environmental and water management permit no. 
46/09/1 issued by the Lapland ELY Centre, the permit recipient shall 
commission the operating, emissions and impact monitoring of the ramp-up 
stage for the mining operations of Kevitsa, the monitoring required by 
environmental permits no. 60/2013/1 and no. 53/2014/1 as well as the 
monitoring preceding these have provided comparatively comprehensive 
information about operations and the impacts of such. The operating, 
emissions and impact inspection plan pertaining to the expansion of 
operations can be drawn up on the basis of this information, when also 
taking into consideration the requirements of the regulation and Annex 2 of 
this decision. The approval of detailed plans has been specified as the 
responsibility of the Lapland ELY Centre. 

80. The fishery fee is intended for the prevention the possible detrimental 
impacts of conducting waste water, diversion of the headwater fork of the 
Mataraoja Stream and reduction of the catchment area, and the 
implementation of other water management projects on fish populations and 
fishing within the impact region of the project. The significant increase in the 
excavations of ore and waste rock and the use of blasting agents will 
probably distinctly increase the nitrogen emissions received by the 
waterway, which in turn increases, for instance, the algae build-up on nets 
and traps which causes disturbances on fishing. Also the emissions of nickel 
and other metals, and saline emissions have been estimated to increase as 
production grows, which by advance estimates also somewhat increases 
the adverse impacts on fisheries.  For these reasons the annual fisheries 
fee has been raised with this decision to EUR 4000.  When assessing the 
size of the payment, the demands and justifications presented in the 
fisheries authority statement and the inspection meeting of the 
representative of the Petkula Cooperative convened on 23 September 2013 
have also been taken into consideration.  

It is stipulated that the permit recipient shall include a proposal for its 
fisheries obligation or fee in the plan intended by permit regulation no. 22.
   

81. The monitoring of the water level of the Satojärvi Lake is stipulated as 
having a similar content to the monitoring stipulated in the 2009 
environmental and water management report. Respectively the regulation 
has ensured the continuation of compensatory measures for contamination 
as intended by the 2009 environmental and water management permit and 
the project according to the Water Act concerning the harm caused on the 
nesting and amenity of the smew and golden eagle. 

82. The mining waste formed by the mine will have final placement in the 
mining area, or such will be utilised in the mine structures. According to 
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section 43b of the Environmental Protection Act the collateral set on the 
mining area for mining waste shall also cover costs that are incurred by the 
rehabilitation of the land area more specifically specified in the waste 
management plan for mining waste into a satisfactory condition. The 
collateral relates to mining waste in waste areas, the rehabilitation of such, 
and related water treatment. In addition, the determining of the collateral has 
also taken into account the potential mining waste utilisation sites. 

The Regional State Administrative Agency has approved the calculation 
grounds issued by the permit recipient for the collateral associated with the 
surface structures of closure tasks.  The square metre rates used as the 
basis for the collateral are shown in the application excluding tax. The 
decision includes increases of fees due to the rates now including value 
added tax at 24%. 

The mine utilises enormous waste areas. In accordance with item 3 of Annex 
5 of the Government Decree on Waste from the Extractive Industries 
(190/2013), when determining the collateral for a waste area e.g. the 
minimum requirements concerning water quality and the maximum 
emissions concentrations as well as the measures required for attaining 
such need to be taken into account. Following the cessation of operations 
the seepage from the waste areas will probably require active treatment prior 
to conducting into the environment.  

The calculation of seepage treatment costs has been estimated on the basis 
of the quantities of water formed in the existing operating waste areas for 
mining waste (361 ha).  

The quantity of seepage falls when the surface structures in line with the 
permit regulations are made in the waste areas. The need for the active 
treatment of seepage is estimated to continue for a period of at least 20 
years. The quantity of seepage formed and its treatment costs have been 
used as the bases for calculating collateral. In the estimates of quantity, the 
amount of 400 mm of runoff was used for open areas without surface 
structures. A completed surface is estimated to reduce seepage quantity by 
60%. The surface structures are estimated to reach completion as a whole 
within five years of the decommissioning of activities. The seepage quantity 
has been calculated using the area of the existing waste areas as 
approximately 1,400,000 Mm3/v prior to the commencement of closure 
measures and 600,000 Mm3/v once all waste areas have been closed with 
surface structures. 

The treatment costs for seepage is estimated at 0.2 €/m3. The treatment 
costs have taken into account the available data on the quality of seepage 
and stockpiled mining waste. The annual costs for water treatment are 
transferred by discounting the day of issuing the decision (interest 3.5%, 
time 20 years, annual continual treatment costs approximately 0.115 M€). 
The waste water treatment cost formed per surface area unit has been 
obtained by dividing the total costs by the area of the waste area in use. As 
the size of the area increases, the collateral is increased accordingly. 

The collateral concerning monitoring has been stipulated at a level that 
facilitates the implementation of sufficiently long monitoring in respect to 
central emissions and impacts. 

The annual review of the collateral will ensure that the set security always 
corresponds to the true closure costs to be performed. 
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The alternative financial guarantees according to section 43c of the 
Environmental Protection Act have been approved for stipulation in such a 
way that these can be realised and supervised.  

Justifications for the work commencement permit 

The need for a commencement permit for the work 

Operations at the Kevitsa Mine started in summer 2012. The feasibility of 
the mine has changed in light of uncertain market conditions and further 
specified ore data. The expansion of operations in accordance with the 
application will improve the feasibility of operations and the prerequisites for 
the operation of the mine particularly during economic downtrends. 

The expansion of operations requires significant expansion of the waste rock 
area. The commissioning of new areas requires earth construction tasks and 
the pre-consolidation of the stockpiling area in good time. If the 
commissioning of new areas is delayed, the management of waste rock 
stockpiling is very challenging, even with current excavation quantities.  

The conditions for the enforcement of the decision regardless of appeals 
have been met, and justifiable reason for its execution as intended by the 
Environmental Protection Act does exist.  

The impact of enforcement on the appealing process and the rehabilitation 
of the area 

This case concerns the expansion of operations at an already functioning 
mine that operates in line with a legally valid permit.  

The increase in production does not increase the area coverage of tailings 
ponds. As the excavation of waste rock increases, the area coverage of the 
waste rock area used also increases. The possible claim process timed 
change in the area coverage of the stockpiling area is small. Permit 
regulations concerning the placement of mining waste products have been 
issued. The compliance to such allows the permanent placement of this 
waste without significant risk of environmental contamination. Using the 
surface structures made in compliance with the permit regulations, the 
closure of the stockpiling areas may be performed in such a way that no acid 
formation will be initiated that would cause the leaching of metals. The 
making of surface structures also effectively limits the leaching of metals 
originating from the nitrogen of blasting agents and surface of rock materials. 
Using the surface structures, the waste areas may be landscaped to suit the 
distant landscapes.  

The emissions discharged into the water from operations will increase as 
operations expand. The quantity of discharge into water is significantly 
restricted compared to the application. The emissions according to the 
permit do not change the condition of the waterway per se from its current 
state or cause irreparable damage to the condition of the bodies of water.  

Similarly, the conducting of other mining operations in accordance with the 
permit regulations for other emissions, as intended by the Environmental 
Protection Act, will not cause any irreparable detrimental changes caused 
by emissions, or otherwise cause any significant detrimental changes to the 
environment.  
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Therefore, the extra emissions formed by the expansion of mining activities 
as described in the permit regulations will not cause impacts that would 
prevent the emissions from enabling restoration as stipulated by the legally 
valid permit to its former condition, should the permit be annulled or its 
regulations altered. In this case, the appeal is not made futile and all possible 
harm already caused by loading with the expansion of mining operations 
may be removed or stopped if the permit decision is annulled. 

The set collateral has been specified as sufficient for rehabilitating the area 
with regard to contamination as intended by the scope of application of the 
Environmental Protection Act. 
 

Justifications for the work commencement permit for the water management project 

The increase in water intake for the mine, the diversion of the headwater 
fork of the Mataraoja Stream, and the dewatering of the open pit are tasks 
intended for the preparation for the realisation of the expansion of mining 
activities, the performance of which may be initiated prior to the legal 
execution of the decision. 

The initiation of tasks shall be regarded as being important in respect of the 
initiating and preparation of tasks (mine expansion) as the basis of the 
application. The delay of work initiation would cause significant damage to 
the applicant. The initiation of operations may occur without causing 
significant permanent damage to other forms of using the waterway or 
environment, and following the implementation of the project in accordance 
with the Water Act, the conditions may be restored in such a case where the 
permit is annulled or the permit regulations altered.  

Using the set collateral, if necessary it would be possible to implement 
measures necessary for restoring the environment to its former condition if 
the water management permit is annulled or the permit regulations altered. 

REPLY TO ITEMISED DEMANDS 

1. Lapland ELY Centre/Environment and Natural Resources Unit 

The demands stated in the statement issued by the Environment and 
Natural Resources Unit of the Lapland ELY Centre have been expressly 
taken into account in the permit decision and its justifications. In respect to 
the deficiencies of the application mentioned in the statements, the permit 
recipient has supplemented its application with its response and 
subsequently with the supplements it submitted. The Regional State 
Administrative Agency has had access to all the necessary documents for 
resolving the permit matter.  

2. Lapland ELY Centre / Fisheries Unit 

The demands stated in the statement issued by the Fisheries Unit of the 
Lapland ELY Centre have been expressly taken into account in the permit 
decision and its justifications.  

3. Kainuu ELY Centre/Dam Safety Authority 

The demands stated in the statement issued by the Kainuu ELY Centre in 
its capacity as the Dam Safety Authority have been expressly taken into 
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account in the permit decision and its justifications. In respect to the raising 
of the tailings pond, the Regional State Administrative Agency refers to the 
report and its justifications stipulated in permit regulation no. 52. In respect 
to the deficiencies related to dam safety, the permit recipient has 
supplemented its application. The supplements have been forwarded to the 
Dam Safety Authority that has informed via email that the structures 
presented conformed to the requirements of the Dam Safety Act.  

 

 

5. The Municipality of Sodankylä and its environmental protection 
authority and 6. health protection authority 

The demands stated in the statement issued by the Municipality of 
Sodankylä and its environmental protection authority and health protection 
authority have been expressly taken into account in the permit decision, its 
permit regulations and its justifications. 

7. Geological Survey of Finland (GTK)  

The statement from GTK has been taken into account as an expert agency 
statement as intended by the Environmental Protection Decree. 

8. Asko Koivuaho 

In respect to the claims issued by the complainant concerning the EIA 
process, the Regional State Administrative Agency did not recognise any 
reasons how the published Environmental Impact Assessment Report or 
associated process could be regarded as being deficient. In respect to other 
demands reference is made to the environmental permit decision and its 
justifications. 

9. Sinikka Koivuaho 

When operating in accordance with the permit at the Kevitsa Mine, no harm 
will be caused by mining operations that would prevent normal use of the 
properties used for special purposes owned by the complainant or on the 
nearby water areas. 

10. Anneli Temonen 

When operating according to the regulations, the mine will not cause the 
significant impacts presented by the complainant. The emissions have been 
restricted with the permit regulations in such a way that no significant 
contamination or adverse health impacts will be caused outside the mining 
area (concession). 

11. Kiinteistöyhtymä (Property Cooperative) Harju/Antti Harju 

The diversion of the headwater fork of the Mataraoja Stream and the further 
reduction of the catchment area for the stream will reduce flow rates in the 
Mataraoja Stream. The earlier operations of the mine have already played 
their part in altering the catchment area of the Mataraoja Stream and 
reduced the flow rates of the stream. Following the change, the catchment 
area for the Mataraoja Stream has reduced by approximately 20% of its 
original size. 
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The coverage of the original catchment area (65.829) for the Mataraoja 
Stream has been around 55 km2. Following the changes the size of the 
remaining catchment area is approximately 44 square kilometres. According 
to the definitions of the new Water Act, due to the size of its catchment area 
the Mataraoja Stream is still officially classed as a stream.  

On the basis of field visits and map data the shore areas of the Mataraoja 
Stream does not have any properties used for special purposes, as the 
principle use of the property owned by the complainant is forestry. The 
change in the flow rates in accordance with the permit does not prevent or 
complicate the use of the shore areas compared to current conditions. 
Similarly, the change in the flow rates of the Mataraoja Stream are not 
sufficiently large in magnitude that it could be forecasted as having an 
impact on the water balance of the soil in the nearby area, and through this 
for instance the growth of the tree stands in the area. 

Therefore the changes in flow rates will not cause harm liable for 
compensation when taking into account the current use of the property. 
Operations in line with the permit do not focus emissions on the Mataraoja 
Stream, and therefore no harm is caused by emissions into the water that 
would be liable for compensation. In respect to the unforeseeable damages 
reference is made to the guidelines issued. 

13. Eränarttu ry. (Association) /Seppo Moberg 

In respect to the complaint, it should be stated that proprietorship of the 
property in question has been assigned to the permit recipient. Therefore no 
further comment needs be issued on this complaint. 

14. Oraniemi Reindeer Herding Cooperative  

In respect to the demands issued by the reindeer herding cooperative, it 
shall be stated that the environmental permit obligates the permit recipient 
to keep the fence around the mining area in good condition, which will 
reduce the harm caused to the reindeer economy. Emissions in accordance 
with the permit will not cause harm for the reindeer economy. The adverse 
impacts caused by the use of areas shall be resolved using the Mining Act. 

15. Metsästysseura Poston Erä Ry (Hunting Club) /Antti Harju 

With operations conforming to the permit, the impacts focused on the Kitinen 
River are minimal by the property owned by the complainant. The emissions 
do not prevent the recreational use of the Kitinen River, such as fishing, 
swimming and boating in a similar way to the current situation. Therefore no 
damage or harm liable for compensation from emissions into the water will 
be caused to the property owned by the complainant. 

16. Jari Natunen 

The opinions presented in statements have been expressly taken into 
consideration in the decision and its justifications. 

PERMIT VALIDITY AND INSPECTION OF PERMIT REGULATIONS 

Validity of the decision 

The permit decision is valid until further notice. 
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If necessary, the Regional State Administrative Agency may alter the permit 
if the conditions specified by sections 58 and 59 of the Environmental 
Protection Act are realised, or annul the permit upon an initiative issued by 
the supervisory authority.  

Review of permit regulations 

The permit recipient shall submit an application for the inspection of permit 
regulations to the Environmental Permit Authority no later than 31 August 
2019. 

The application shall present what matters are specified for the content of 
the application to be stipulated by the Environmental Protection Decree, in 
addition to a comprehensive summary of the inspections of operations, 
emissions and the impacts of operations.  

Furthermore, the application shall also include: 

- A report as intended by permit regulation no. 52 for the raising of tailings 
pond A and possible alternative tailings pond solutions,  

- Updated closure, landscaping and rehabilitation plans for the mine, 

- Using the information received from the progression of excavations and 
further specified studies, the updated fragmentation report and an 
estimate as to the quantity of water accessing the open pit through the 
fractures and the possibilities for restricting such, and 

- A more accurate estimate as to the quantity and quality and the impacts 
of water travelling via the fractures during the operational stage, and 
following the closure of the mine the water travelling from the stockpiling 
areas and water-filled open pits.  

Superseded decisions 

Upon entering legal force, this decision supersedes the following decisions: 

- The environmental permit decision no. 46/09/1 issued by the 
Northern Finland Environmental Permit Authority on 2 July 2009 
insofar as such is valid when altered with the ruling no. 11/0069/1 
issued by the Vaasa Administrative Court on 29 March 2010 and 
the ruling no. 2322 issued by the Supreme Administrative Court on 
4 September 2012 and the water management permit of the same 
ruling with permit regulations insofar as this decision has issued 
another water management permit decision (quantity of water to be 
conducted from the Kitinen River and the pumping of groundwater 
from the expanding open pit), 

- Decision no. 5/10/1 issued by the Northern Finland Regional State 
Administrative Agency on 4 February 2010 concerning the quality 
of waste rock to be used for the mine access road, 

- Decision no. 79/10/1 issued by the Northern Finland Regional State 
Administrative Agency on 17 September 2010 concerning the 
utilisation of till soils in the area, 

- Decision no. 6/11/1 issued by the Northern Finland Regional State 
Administrative Agency on 11 February 2011 concerning the 
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alteration of the regulations concerning the overland runoff area 
and water storage basin, 

- Decision no. 30/11/1 issued by the Northern Finland Regional State 
Administrative Agency on 11 May 2011 concerning the base 
structures of tailings ponds A and B as the Supreme Administrative 
Court has revised with its ruling no. 4005 issued on 18 December 
2013, 

- Decision no. 51/11/1 issued by the Northern Finland Regional State 
Administrative Agency on 20 June 2011 concerning the approval 
of the waste management plan and energy efficiency report, 

- Decision no. 90/11/1 issued by the Northern Finland Regional State 
Administrative Agency on 30 September 2011 concerning energy 
production in the mining area as the Supreme Administrative Court 
has revised with its ruling no. 4005 issued on 28 September 2012, 

- Decision no. 45/12/1 issued by the Northern Finland Regional State 
Administrative Agency on 28 May 2012 concerning the fuel 
distribution station, 

- Decision no. 60/2013/1 issued by the Northern Finland Regional 
State Administrative Agency on 24 June 2013 concerning the 
temporary (through to the end of 2013) conducting of treated waste 
water into the Vajukoski basin. A case for the revision of the 
decision has been filed with the Supreme Administrative Court, 

- Decision no. 53/2014/1 issued by the Northern Finland Regional 
State Administrative Agency on 27 May 2014 concerning the 
temporary (through to the end of 2014) conducting of treated waste 
water into the Vajukoski basin. A case for the revision of the 
decision has been filed with the Vaasa Administrative Court, and 

- Decision no. 52/2014/1 issued by the Northern Finland Regional 
State Administrative Agency on 27 May 2014 concerning the 
approval of the inspection report (2013) related to the conducting 
of treated waste water. A case for the revision of the decision has 
been filed with the Vaasa Administrative Court. 

Compliance with regulations more stringent than the permit 

If the decree issues regulations or provisions that are stricter or that differ 
from those of the permit during the permit validity or inspection instance, the 
decree shall be complied with as intended by section 56 of the 
Environmental Protection Act. 

ENFORCEMENT OF THE DECISION 

Enforceability of the decision 

The decision may be enforced once it has received legal force.  

Complaints and appeals regarding compensation shall not prevent the 
commencement of activities. 
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Initiating work tasks according to the environmental permit and water management permit regardless 
of appeals 

Operations in accordance with the environmental permit and according to 
the water management permit can be initiated despite appeal and 
conforming to the associated permit regulation entitled “Commencement of 
Operations and Tasks and Related Collateral”  

The appeal court may decline the enforcement of the decision. 

APPLIED LEGAL PROVISIONS 

Environmental Protection Act section 6, section 28 subsection 3, section 35 
subsection 4, sections 39, 40, 41, 42, section 43 subsections 1 and 3 
(506/2002), sections 43a, 43b subsections 1 and 2, sections 43c, 44, 45 
subsection 1 (1676/2009) and subsection 2 (86/2000), sections 45, 46 
subsection 1 (506/2002), subsection 2 (1300/2004) and subsection 4 
(506/2002 and 1300/2004), section 50 subsection 1 (86/2000) and 
subsection 2, section 52 subsections 1 and 3, section 55 subsections 2 and 
3,  

Waste Act (1072/1993), section 4, section 6, section 15 

Waste Act (646/2011), section 120 and the coming into force of the Act and 
transitional provisions 

Government Decree on Waste (179/2012) 

Government Decree issued on the environmental protection requirements 
for energy production units less than 50 megawatts by fuel power (445/2010) 

Government Decree issued on the environmental protection requirements 
for energy production units less than 50 megawatts by fuel power (750/2013) 

Government Decree on Waste from the Extractive Industries (190/2013) 

Government Decree on the Environmental Protection Requirements for 
Liquid Fuel Distribution Stations (444/2010) 

Water Act (264/1961) chapter 1 sections 15 and 18, chapter 2 sections 3, 6, 
2, section 11, section 22 subsection 3 and section 26 subsection 1, items 1 
and 2, chapter 9 sections 2, 7 and 8 and chapter 16 section 2 subsection 1.  

Administrative Procedure Act, section 28 and section 29 subsection 

PROCESSING FEE 

Decision 

The processing fee for the permit matter is EUR 52,595.50. 

An invoice will be sent to separately by the State Financial and Personnel 
Administration Service Centre of Finland (Valtion talous- ja 
henkilöstöhallinnon palvelukeskus) in Joensuu. 
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Justifications 

The specification of the transaction adheres to the fees regulation valid at 
the time of enforcement. 
 
In respect to the matrix plant, this is a question of a new operation subject to 
an environmental permit, in which case the fee is charged according to the 
payment table. 
 
In other respects, this is a question an essential alteration to operations 
(expansion of production), in which case the fee charged is 50% of the fee 
listed in the payment table. As this matter is also a question of a permitting 
as intended by section 35, subsection 4 of the Environmental Protection Act, 
a combined fee shall be charged in such a way that for operations belonging 
to the highest fee class, the payment is supplemented with a 50% extra fee 
for the share of the fees for other operations, which with the alteration of 
operations represents 25% of the fees listed in the table. 
 
The fee charged for the processing of the Environmental Permit Decision is 
in accordance with the table below. 
 
 

Operation  Basic fee 
€ 

Percenta
ge  

charged 
% 

Total  
€ 

New operation    
Plant preparing blasting agents or 
the intermediate products for 
such 

23 500 100 23 500 

    
Operation expanded    
Mining activities 34 820 50 17 410 
Ore concentration plant 19 150 25 4 788,50 
Mining waste areas holding the 
risk of major accident (tailings 
ponds A and B) 

11 840 25 2 960 

Other mining waste area (waste 
rock stockpiling area) 

9 580 25 2 395 

Liquid fuel distribution station 2 016 25 504 
Energy production facilities 4 128 25 1 032 

Environmental permit total   52 595.50 

 
 
The fee charged for the environmental permit is therefore greater than the 
processing fee for minor water management matters. Consequently the 
processing fee is charged in accordance with the environmental permit fee. 

Legal norms 

Section 8 of the Government Decree on Fees Charged by the Regional State 
Administrative Agencies for 2014 and 2015 (1092/2013). 
 
Section 7 of the Government Decree on fees charged by the Regional State 
Administrative Agencies for 2012 and 2013 (1572/2011). 
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Government Decree on Fees Charged by the Regional State Administrative 
Agency (1145/2009). 
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APPEALING 

The decision may be appealed by submitting the appeal to the Vaasa 
Administrative Court. 

 

 

  Sami Koivula 

 

 

Juhani Itkonen   Juha Koskela 

 

This case has been resolved by Environmental Counsellors Sami Koivula 
(Chair) and Juhani Itkonen and the Presenting Official was Senior 
Environmental Inspector Juha Koskela. 

Enquiries: Customer Service, tel. +358 295 017 678. 

JK/am 

 

Appendices  Instructions for appeal 
Appendix concerning monitoring 
Map of the mixing zone 

 

Decision  Applicant 

Distribution list:  Lapland ELY Centre/Environment and Natural Resources 
Unit 

Lapland ELY Centre / Fisheries Unit 
Kainuu ELY Centre / Dam Safety Authority 
Municipality of Sodankylä 
Environmental protection authority of the Sodankylä Municipality 
Health protection authority of the Municipality of Sodankylä 
Geological Survey of Finland 
Finnish Safety and Chemicals Agency TUKES / Mining Authority 

  Finnish Environment Institute SYKE 

 



Liite 
 

 

INSTRUCTIONS FOR APPEAL 
 
Appeal authority  Appeals against the resolution of the Northern Finland Regional State 

Administrative Agency should be addressed to the Vaasa Administrative Court. The 
appeal document with appendices shall be submitted to the Environmental Permit 
Responsible Unit of the Northern Finland Regional State Administrative Agency. 

 
Right of appeal   Appeals to the resolution may be presented by those whose rights or interests may 

be affected by the matter, as well as any registered associations or foundations, 
relevant municipalities, ELY Centres, municipal environmental protection authorities 
and other authorities located within the impact region supervising environmental, 
health, nature conservation or working for improving pleasantness. 

 
Appeal period   The appeal period ends on 11 August 2014, which is the latest date for the appeal 

to be received by the Northern Finland Regional State Administrative Agency.  
 

Content of appeal The following should be included in the letter of appeal addressed to the Vaasa 
Administrative Court: 
- The decision of the Regional State Administrative Agency appealed 
- Name and home district of the appealing party 

- Postal address, telephone number and possible e-mail address, to which the 
information regarding the matter may be sent to the appealing party (if contact 
details change, the new information should be submitted to the Vaasa 
Administrative Court, P.O. Box 204, FI-65101 Vaasa, e-mail: 
vaasa.hao@om.fi) 

- Which part of the Regional State Administrative Agency decision is subject to 
appeal  

- What alterations are required to the decision of the Regional State 
Administrative Agency 

- Justifications for the appeal 
- The signature of the appealing party, legal representative or authorised 

representative, unless the letter of complaint is submitted electronically (by 
telefax or email) 

 
Appendices to the appeal  The following should be appended to the letter of appeal: 

- Documents on which the appealing party is basing the demands, unless 
earlier submitted to the authority 

- Any possible Power of Attorney document for an authorised representative or 
in case of the appeal being submitted electronically, an account of the 
authority of the authorised representative 

- A copy of the letter of complaint (if the letter of complaint is submitted by post) 
 
Submitting the appeal to the Environmental Permit Responsible Unit of the Regional State Administrative Agency 

 
The appeal document with appendices shall be submitted to the registry office of 
the Northern Finland Regional State Administrative Agency. The letter of appeal 
should be at the authority by the final date of appeal before the end of office hours. 
The letter of appeal may also be sent by post, telefax or email. An electronically 
submitted (by telefax or email) letter of appeal should be sent in such a way that it 
is available by the receiving device by the last date of appeal prior to the end of 
office hours.  

 
Northern Finland Regional State Administrative Agency contact details 
 

Office address: Linnankatu 1–3 
Postal address:  P.O. Box 293, FI-90101 Oulu 
Telephone:  operator +358 295 017 500 
Telefax: 08 - 3140 110 
email: kirjaamo.pohjois@avi.fi 
Opening times:  8 a.m. – 4:15 p.m.  
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General fee for court proceedings The appealing party will be charged a general handling fee for the 
court proceedings of the Vaasa Administrative Court amounting to EUR 97. The 
fees charged by courts and some legal administration authorities are regulated in 
legislation for some cases where no fee need be charged. 
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Appendix 2 
 
Appendix concerning monitoring 

MONITORING OF THE KEVITSA MINE 
 

The currently valid operational, emissions and impact monitoring plan for the 
ramp-up stage of the Kevitsa Mine and the supplementing operational, 
emissions and impact monitoring plan approved by the Lapland ELY Centre 
shall be supplemented and altered in such a way that monitoring complies  
with the provisions of permit regulations 79, 1, 16, 21, 39, 40, 41, 55, 61, 67 
and 81 as well as other requirements of the permit regulations concerning 
monitoring, including the requirements issued herein. 

Operational monitoring 
 

The operational monitoring of operations shall concern all operations and 
sites, 
 
- that are important in respect to water management and the restriction of 

emissions and detrimental impacts, 
- that that cause or can cause noise, vibration and/or airborne emissions, 

or emissions into the water, soil or groundwater or where waste is formed 
or handled, and 

- that can potentially cause detrimental environmental impacts.  

 

Operations shall incorporate continuous monitoring of the operation of 
cleansing devices, the stability of dams and related structures and the 
factors affecting these, the dust formation from the roads and stockpiling 
areas, as well as other sites where operational failures, breakdowns, 
damages and other exceptional operational circumstances can cause 
pollution of the environment. 
 
The operational monitoring of the energy production facilities shall also take 
into account the requirements of the Government of Decrees 445/2010 and 
750/2013 issued for energy production units less than 50 megawatts by fuel 
power. The operational monitoring of the fuel distribution station shall also 
take into account the requirements of Government Decree 444/2010 issued 
on the environmental protection requirements for liquid fuel distribution 
stations. 

An operations logbook shall be kept for the operational monitoring purposes, 
which can either be integrated in the control system for operations 
(automatic system) or other data recording system.  The data shall be 
recorded in the logbook to the minimum extent of that described in the 
aforementioned monitoring plan.  
 
The operational monitoring data shall be kept at the mine. The necessary 
monthly, annual and other summaries shall be made using this data,  
 
The Lapland ELY Centre may issue detailed requirements for the 
implementation of the operational monitoring, keeping of the operational 
logbook, marking of data and the required summaries and the distribution of 
such. 

 
Emissions monitoring 
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 Waste water emissions 
 

The fundamental monitoring of the formation of waste water emissions, 
operation of treatment units and the monitoring of the quantity and quality of 
waste water to be conducted to the overland runoff area and into the 
waterway (daily monitoring and monthly monitoring) shall be implemented 
to at least the current extent.  

In addition to the currently broad chemical element analysis to be conducted 
monthly, a comprehensive (similar or almost similar to that of autumn 2013) 
chemical element analysis of the water to be conducted to the overland 
runoff area and into the waterway and other water fractions and the 
quantities of concentration process chemicals needs to be conducted once 
a year. The monitoring of residues of concentration process chemicals can 
also be implemented using intermittently implemented reports approved by 
the Lapland ELY Centre where the degradation of concentration process 
chemicals are measured and estimated as well as the possible travelling into 
concentrates, tailings and various water fractions.  

Fundamental monitoring shall be supplemented if necessary on the basis of 
the monitoring results, in such a way, that reliable data is available on the 
quality trends in the various water fractions and waste water to be conducted 
into the waterway, as well as on the emissions of various substances and 
the development of such.  

 Airborne emissions 

The monitoring of point-sourced emissions sources as intended by permit 
regulation no. 24 shall be implemented to at least the current extent.  

The emissions of energy production facilities shall be dimensioned 
according to permit regulation no. 28 herein. The operational monitoring of 
the energy production facilities shall also take into account the requirements 
of the Government of Decrees 445/2010 and 750/2013 issued for energy 
production units less than 50 megawatts by fuel power. 

Noise emissions 

 

The noise caused by noise emission sources (sound power level) shall be 
measured according to a plan approved by the Lapland ELY Centre at least 
once when the operations are at their most expansive and always when a 
new significant noise emissions source is made in the area. The noise 
dispersion model shall be updated on the basis of the findings obtained. 

Mining and other waste and waste areas intended for mining waste 
   

A logbook must be kept by waste type on the quantity and quality of mining 
waste formed in operations and other waste, waste stored in the operational 
area and waste to be delivered elsewhere for disposal.  

The concentrations and solubility and acid forming potential of sulphur, 
metals and other substances dangerous or harmful to the environment 
contained in the mining waste produced in operations shall be analysed from 
representative aggregate samples, and frequent enough to facilitate 
obtaining reliable information pertaining to the characteristics of waste and 
the fluctuations of such. The characteristics of tailings A and B shall be 
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determined once a month and the waste rock characteristics in line with the 
principles presented in the rock material management plan.    

The seepage of the waste areas intended for mining waste including the 
seepage of tailings pond dams and the water of footing drains, quantity and 
quality of seepage shall be monitored using representative aggregate 
samples. Seepage monitoring shall also be included in the monitoring of the 
internal water level of the mining areas.  

Furthermore, the monitoring of waste rock and waste rock areas shall take 
into account the provisions of the Government Decree on Waste from the 
Extractive Industries (190/2013). 

The equivalence testing of waste intended by permit regulation no. 58 shall 
be conducted once a year following fundamental specification. 

The monitoring of ash and other waste in the energy production facilities 
shall take into account the requirements of the Government of Decrees 
445/2010 and 750/2013 issued for energy production units less than 50 
megawatts by fuel power. 

 
Monitoring of impacts  
 

Waterway and fisheries monitoring 
 

The monitoring of waste water and other operational impact monitoring in 
respect to the quality of sediment and the development of such shall be 
implemented at least to the current extent. When making the detailed 
operating, emissions and impact monitoring plan pertaining to the expansion 
of operations, the requirements presented in the complaints and statements 
regarding the requirements for improving monitoring shall be taken into 
consideration.  

 
The monitoring of substances dangerous for the aquatic environment shall 
be implemented in accordance with Decree 1022/2006. In order to clarify 
the bioavailability of nickel and other metals, the hardness of the water and 
the carbon content (TOC/DOC) specifications can be appended to the 
monitoring of the water quality of the Kitinen River. 
 
The biological monitoring of waterways shall be continued to at least the 
current extent. The changes in biological monitoring methods, indicator 
species, monitoring frequency and monitoring area extent changes are 
possible in the ways approved by the Lapland ELY Centre on the basis of 
monitoring findings and information received on the functioning of the 
various monitoring methods.   
 
The impacts of operations on the fish populations and fishing shall be 
monitored at least according to the current extent. The changes in fisheries 
monitoring methods, indicator species, monitoring frequency and monitoring 
area extent changes are possible in the ways approved by the Lapland ELY 
Centre (Fisheries Authority) on the basis of monitoring findings and 
information received on the functioning of the various monitoring methods. 

 
Monitoring of groundwater 
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Groundwater monitoring shall be expanded and altered by taking into 
account other factors, also the requirements concerning the monitoring of 
groundwater as mentioned in the GTK statement (e.g. bedrock water pipes, 
groundwater pipes drilled into the ground) in such a way that using 
monitoring a comprehensive clarification of the impacts of operations on 
groundwater level and quality. 
 
The metals and concentrations of other substances shall be determined in 
a comprehensive manner that operations can affect. The oil hydrocarbons 
shall be subjected to analysis at least once a year from the groundwater 
pipes into which the oil that has potentially accessed the soil can travel. 
 
A separate study shall be conducted describing the quantity and location of 
groundwater monitoring sites (groundwater pipes) and the selection 
principles for these, groundwater pipe structure, installation depth and 
installation method, sampling method, monitoring frequency and 
specifications to be made on samples, and then appended to the monitoring 
plan.   

Monitoring air quality 
 

The outdoor particulate matter (PM10) concentrations shall be measured in 
a campaign fashion from at least two monitoring points using continually 
operating analysers during at least an eight-month period. Particle 
measurements shall be conducted without delay from the issuing of this 
decision. Following this time the measurements shall be renewed every 
three years. At least one measurement stage shall be timed for a time when 
excavation activities are at their most expansive. The duration of the 
measurement period in this case is at least six months. 

The measurements of the concentrations of particulate matter shall be 
conducted using the appropriate and currently valid standard using 
instruments that have been involved in device comparisons in Finland, and 
for which the suitability for the measurements in question and threshold 
supervision is verified.  

The sites of the measurement stations shall be selected by taking into 
account the criteria for the placement of measurement sites and exposure 
to the public as intended by the Government Decree on Air Quality 
(38/2011). If there are two measurement stations, one of the measurement 
sites is an exposed site located close to the mining area, and the other site 
within the mining area in order to assess the general formation of dust in the 
mining area. Findings are compared to valid threshold values for particulate 
matter concentrations contents (Government Decree 38/2011) and the 
reference value for particulate matter content (Government Decree 
480/1996).  

The arsenic, nickel and lead concentrations of particulate matter (PM10) shall 
be determined in such a way, that these may be compared to the target 
values of the Government Decree for suspended arsenic, cadmium, 
mercury, nickel and polycyclic aromatic hydrocarbons (164/2007). In respect 
to lead the comparison is conducted as indicative to the threshold value for 
lead concentration of the Government Decree on Air Quality (38/2011). 
Furthermore, comprehensive specification of the concentrations of other 
metals such as copper and zinc shall also be specified from the particulate 
matter samples.  
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The abovementioned monitoring of chemical element concentrations of 
particles shall be conducted by collecting particle samples into a filter using 
a low-power collector. Daily samples are taken from two measurement 
stations from a six-month period and every third day. The element 
specifications of the samples shall be conducted using sufficiently sensitive 
methods in order to clarify even the smallest of concentrations. 

Furthermore, the concentrations of outdoor uranium and other naturally 
radioactive matter caused by mining operations need to be specified. 

The air quality monitoring plan and a proposal for the 
measurement/monitoring station sites and timing for monitoring shall be 
submitted to the ELY Centre for approval in good time prior to the 
commencement of measurements. In respect to the measurement of 
naturally radioactive matter, the measurements shall be performed 
according to the instructions issued by the Radiation and Nuclear Safety 
Authority (STUK). 

 
Monitoring of noise in areas of disturbance 

Noise levels shall be measured according to a plan approved by the Lapland 
ELY Centre, located in the Lake Satojärvi area close to the mining area, and 
in other sites of disturbance at least once during operations at their most 
expansive and always when a new significant noise emissions source is 
introduced to the mining area or when noise levels in sites of disturbance 
are likely to change. The measurement period shall have a sufficiently long 
duration that the impact of the noise emissions of different operations on 
noise levels in sites of disturbance can be verifiably clarified.   

In any case the noise levels in sites of disturbance shall be measured at 
least every three years. 

Biological monitoring in land areas 

The biological monitoring of land areas shall be continued to at least the 
current extent. The changes in biological monitoring methods, indicator 
species, monitoring frequency and monitoring area extent changes are 
possible in the ways approved by the Lapland ELY Centre on the basis of 
monitoring findings and information received on the functioning of the 
monitoring methods.   

The permit recipient shall, for instance, continue the monitoring of the 
impacts of operations on the occurrence and reproduction of the moor frog 
in the vicinities of the mine. 

Monitoring of waterway construction tasks 
 

The realisation of the diversion of the headwater fork of the Mataraoja 
Stream requires keeping combined operational, emissions and impact 
monitoring and operational logbook at the workplace. The operational 
logbook should contain at least the following information: 

– Daily reports on the progress of construction tasks 
– The working methods employed  
– precise work site times and sites 
– timing and places for water sampling  
– visual observations of water turbidity and the extent of the turbid area  
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– all other possible events that have an effect on the quality of water 
released from the worksites or loading of the waterway. 
 

The entries shall be made in accordance with the ways agreed with the 
Lapland ELY Centre. The logbook is kept at the worksite, and the contact 
details for person responsible for the use of such will be informed to the ELY 
Centre. 

During the progression of the work, the turbidity and extent of the turbid area 
shall be monitored visually and by taking water samples. At least turbidity 
and solid content are analysed from the water samples.  

The proposal for the monitoring of the waterway construction work shall be 
conducted with the Lapland ELY Centre in good time prior to commencing 
construction work. 

Other monitoring 
 

The concentrations of naturally radioactive matter shall be measured from 
the ore, waste rock, tailings and concentrates, and according to the 
instructions issued by the Radiation and Nuclear Safety Authority (STUK). 
The monitoring findings shall also be submitted to the Lapland ELY Centre 
and the environmental and health protection authority of the Municipality of 
Sodankylä.  

Fibrous minerals (asbestos minerals and other fibrous minerals) and finely 
grained crystallised quartz minerals and the concentrations of such in the air 
shall be specified in the vicinity of different operations in accordance with 
the guidelines issued by the Finnish Institute of Occupational Health. The 
report and monitoring findings shall also be submitted to the Lapland ELY 
Centre and the environmental and health protection authority of the 
Municipality of Sodankylä. 

  
Reporting 

The findings of operational, emissions and impact monitoring shall be 
recorded, processed and reported in the appropriate manner.  The 
supervisory authority shall be able, if necessary, to inspect the findings of 
the monitoring and related supplementary data.  Those interested in the 
matter shall have easy access to the monitoring findings. 

The findings for each sampling of the monitoring period with the necessary 
supplementary data must be delivered within a period of one month to the 
authorities mentioned in permit regulation no. 79 herein, who will also be 
provided with annual summary reports for the monitoring, unless otherwise 
agreed with these authorities. 
 

The monitoring findings shall also be delivered directly to the information 
systems of the Environmental Administration in mobile format and adhering 
to the instructions provided by the Lapland ELY Centre. 

Quality assurance 
 

Measurements, sample taking and analysis shall be performed in 
accordance with standards (CEN, ISO, SFS or other generally used national 
or international standards of a similar level). The measurement reports shall 
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present the measurement methods used and the measurement 
uncertainties of these, as well as an estimate of how representative the 
findings may be considered to be. The measurement reports shall be 
appended to the annual report of the year in question. 

Other monitoring uses ratified standards or other methods approved by the 
authorities. The summary reports relating to the monitoring presents the 
findings and factors of uncertainty related to monitoring, as well as the 
calculation methods used. The reports present the necessary 
recommendations for the focusing and alteration of monitoring. 

The impact monitoring measurements and single-time measurements of 
airborne emissions, continuously functioning comparison and quality 
assurance measurements, noise measurements and other similar single-
time emissions measurements shall be conducted by a certified 
measurement facility or other similar facility with competence and reliability 
approved by the Lapland ELY Centre. 

Samples are taken by an individual who holds competence in the form of 
qualification from an independent certifying body for sampling.  
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Appendix 3 
 
The mixing zone approved in the decision 
 

 
 
 

 

 
 


