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Uncertaintiesin the modellingare related to the model resolution, physical
parametrizationand the input data:emissionsand meteorology
E:Maccdoesnot includenaturalemissionsand EMERot all Russiarsources

In the presentationsomeliterature of existingsourcesof the areais presented
Toproof that there are high pollution sourcesn the North-WesternRussiawhichare
missingfrom the existingemissioninventories
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Comparison of EMEP and MACC 2007 emissions for high and small emitting coutries
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Table 7.14. Distribution of the population in north-western Russia among various sectors of the economy (. 1,000).

From Socio-economical Developmenr .. (2003).

Industry Agriculture Construction
1990 1995 1999 2001 2002 1990 1995 1999 2001 2002 1990 1995 1999 2001 2002
White Sea catchment
Murmansk Oblast 2004 1419 1110 1154 1140 1311 10.1 R3 9.2 8.6 83.7 419 202 199  21.0
Republic of Karelia 1396 1022 822 BEE 896 234 218 197 209 210 467 333 156 180 174
Arkhangelsk Oblast 2546 1851 1532 1634 167.7 61.1 472 388 390 363 702 439 311 3.8 313
Regions producing with little impact on the White Sea catchment
Vologda Oblast 2216 1899 1716 1856 1829 872 784 783 686 625 B69 609 485 50.4 455
Komi Republic 1928 150.6 1236 1213 1152 399 347 278 260 245 1152 625 326 363 340
Trade, public catering, Non-productive kinds of household
Transport and communications and sales service
1990 1995 1999 2001 2002 1990 1995 1999 2001 2002 1990 1995 1999 2001 2002
White Sea catchment
Murmansk Oblast 546 476 411 450 45 44 549 639 730 739 298 312 322 302 294
Republic of Karelia 42,5 470 409 415 424 364 387 489 453 465 224 202 229 224 218
Arkhangelsk Oblast 91,6 798 655 698 701 665 651 729 867 874 395 345 362 348 367
Regions producing with little impact on the White Sea catchment
Vologda Oblast 594 456 436 458 445 535 505 717 B3 941 281 291 291 312 303
Komi Republic 703 649 517 544 554 604 497 710 770 782 379 321 321 330 341



Code | Hot spot http://www.barentsinfo.fi/lbeac/hotspots/ Region Sector Status
1 Pechenganickel combined smelter, Mickel, Zapolyarny Murmansk Cblast Industrial sectar In progress more
M2 | Severonickel combined smelter, Monchegorsk Murmansk Oblast Industrial sector In progress more
M3 |[JSC “Apatit”, Kirovsk fMurmansk Oblast Industrial sectar In progress more
M4 |[Heat and power plant, Apatity fMurmansk Oblast ?:;t;md power In progress more
M5 | Kovdor mining and concentration combined enterprise (Kovdor GOGC) Murmansk Oblast Mining sector In progress more
Water quality in Kola river and Bolshoye Lake used for drinking water supply of Drinking water
G Murmansk city Murmansk Oblast quality In progress more
M7 |Drinking water supply in £elenobarsky-1 settlement fMurmansk Oblast qDUn:lT,;:g water In progress more
. i Waste Excluded from
Mg |Mercury-containing waste management, Kirovsk Murmansk Oblast management the list more
M2 |[Scrapped ships inthe Kola Fjord fMurmansk Oblast Scrapped ships In progress more
) ) . Waste
M10 [Handling of oil containing wastes fMurmansk Oblast management In progress more
Kondopoga JSC, Kondopoga (Old name of the hot spot. Gas emissions from . , . Excluded from
ka1 Kondopoga pulp and paper combined mill) Republic of Karelia Industrial sector the list more
k2 (Gas emissions from Madvoitsy Aluminium smelter, Madvaitsy Republic of Karelia Mining sector In progress more
K3 Crinking water supply in towns and settlements of the Republic of Karelia Republic of Karelia qDUn:lT,;:g water In progress more
kd | Poorwater quality in water supply network of Petrozavodsk Republic of Karelia unn:thTg water In progress more
K5 Follution of Onega lake with communal waste waters of Petrozavodsk Republic of Karelia Lﬂ;trg?pal waste In progress more
kG  [Absence of municipal sewage KG-1 treatment facilities a number of smaller towns Republic of Karelia Lﬂ;trg?pal waste In progress more
) ) ) ) ) Heat and power
K7 il and coal burning at boilers Republic of Karelia sector In progress more
K3 Hazardous industrial solid wastes and communal wastes Republic of Karelia \Waste In progress more
’ P management prog
Megative impact of former municipal dumping ground of sewage on ecosystems of ) ) Municipal waste
K3 Logmozero and Onega lakes, Petrozavodsk city Republic of Karelia water In progress more
. ) ) ) ) ) Obsolete Excluded from
K10 | Stock of obsolete pesticides in the Republic of Karelia Republic of Karelia pesticides the list more




Murmans Oblast natural resources
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Figure 7.1. Distribution of mineral resources in the Murmansk Oblast and the Republi
Karelia.



production indexes 1992}2012: Industry Mining - Manufactoring
MurmanskOblast |-
A Mining (7) i

Metallurgy(3) S .4 N

Sousce: Permon: Pocces: pomsianermos powssoACT=o, Source: P PooM: POMSANEROE IPOEBOACTEN, 19972

Oil and ga$8) e.g http:/www.smng. com/ http://amige.ru/?lang=¢ en; ; http://en.murmanshel. ru/
http://www.amnaqr.ru/ ; http://www.mage.ru/en/ ; http://www.murmanchanin.ru/seis news.htmi

Food(12)
Fish industrx(ll) http://en.wikipedia.org/wiki/Murmansk_Shipping_Company , others see forward
Package and packirig)

Heat and power engineerin@2) http://iwww.kolenergo.ru/ ; http:/Avww.murmantec.com/
http://kolanpp.rosenergoatom.ru/wps/wcm/connect/rosenergoatom_copy/site _erittp://www.tgcl.ru/en/home/

A Construction industrinttp://www.heidelbergcement.com/ru/en/country/production sites/index.htm
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Figure 5.1.1. Dynamics of atmospheric emissions in the Murmansk

region in 2003-2011 Assessment of the Barents Hot Spot Report 2013 Structure of industrial emissions in the
Murmansk Region in 2002 and 2011
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References for the last slide

http://www.murman.ru/quide/industry/index-eng.shtml.

Assessment of the Barents Hot Spot Report;
http://www.tgcl.ru/fileadmin/ir/Reports/Annual/2012/tgc_annual en 2012.pdf;
http://knoema.com/atlas/Russian-Federation/Murmansk-Reqion/Industrial-production

Atmospheric emissions In 2011 the volume of industrial emissions was 263.132
thousand tons, which is 8.5% less than it was in 2010 (287.6 thousand tons),
however, over the same period, transport emissions have increased from 55.5
thousand tons to 63.6 thousand tons. Overall, the decline in total emissions was
typical of the 2003-2011 period, both in absolute terms and per unit of GRP.


http://www.murman.ru/guide/industry/index-eng.shtml
http://www.murman.ru/guide/industry/index-eng.shtml
http://www.murman.ru/guide/industry/index-eng.shtml
http://www.murman.ru/guide/industry/index-eng.shtml
http://www.murman.ru/guide/industry/index-eng.shtml
http://www.murman.ru/guide/industry/index-eng.shtml

Murmansk Region - Emissions of air pollutants from static sources

Emissions of air pollutants - emissions of air pollutants, which have adverse effects on human health and the environment, from

2 5 8 9 stationary and mobile sources of emissions.
L
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See also: Emissions of air pollutants per sq. m of area, Neutralized pollutants
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http://knoema.com/atlas/Russian-Federation/Murmansk-Region/Emissions-of-air-pollutants



INDUSTRIAL POTENTIAL
http://eng.gov-murman.ru/about_region/indystry/

Mining and metallurgy complex enterprises are the basis of the Murmansk Region economy.

In the Murmansk Region, there are over 60 large deposits of various raw minerals where 30 types of useful
minerals are extracted. Most deposits of the minerals are of national significance, and of international
significance as far as apatite, nepheline and cyanite ores and rare metals are concerned.

The economic specialisation of the region includes extraction and processing of ferrous and non-ferrous
metal ores, industrial production of copper, nickel, cobalt, semi-fabricated precious metals products,
primary aluminium and apatite concentrate that is a raw product for phosphate fertilisers.

The share of the Kola land of the total Russian production is 45% in nickel, 11 % iron-ore concentrate and 7%
of refined copper. The Region is the only producer of apatite, nepheline and baddeleyite concentrates (100%
are produced in the Murmansk Region).

J S KolskayaGMK O i s a singl e c osulphidecoppérand JS€ oresraadgrioduction ofo f

precious metals.

JSCpdiito extracts and p rnepheting sres of the Khibiny depesitsawmidh are part of the
largest and richest deposits in the world as well as the basis of phosphorous raw materials in Russia.

J S KKovitlorsky GOK 0 d e v e Kowdprsleposihaad produces iron-ore, apatite and baddeleyite

concentrates.

JSQ@Ikino extracts banded i r omualtyronroeetcanaemrate.and sel | s  hi
AKAZUALO, a br anch o faluhiSi@n frionsdluAibiom ogice elélitered there.

The major production facilities were built decades ago, and the enterprises currently aim at deep-level mining
and underground mineral extraction which requires upgrading and expanding the mining industrial
infrastructure.



Murmansk Oblast EN ERGY

The Apatitskaya CHPP of TGC-1's Kalsky Branch is the only source of heat for Apatity city and itz adjacent industnal zones.

. . * i
Structure of the heat market of Apatity city of Murmansk Oblast
Mame of organization Installed heat Connected heat Heat output for Market share, %
capacity, capacity, GCal/h consumers, thous.
GCalh GCa
TGC-1 735 402 1,167 100
* — Data indicated was racorded during formation of healing enargy Larnffs in 2012. v

Since 2011, TGC-1 has heen implementing a project for the construction of heating mains from the Apatitskaya CHPFP
to Kirowvsk city in Murmansk Ohblast, in cooperation with the Government of Murmansk Oblast and Apatit JSC. The
implementation of this project will expand TGC-1's zone of power supply and increase production at the Apatitskaya
CHPP, which has a considerable power reserve. Completion of the project’s construction is planned for the beginning
of the 2013 — 2014 heating season.

Apart from the Apatitskaya CHPP, TGC-1's subsidiary company Murmanskaya CHPP provides heating output in
Murmansk 2hlast as the main supplier for consumers in Murmansk.

Currently, Murmanenergoshyt JSC can be considered to be the Murmanskaya CHPP's anly competitor.

r ry
T Structure of Murmansk city heat market*
MName of Qrgani/ﬁ[iun Installed haat Connected haat Heat output for Market share,%

capacity, capacity, GCal’h  consumers, thous.
GCal/h GCal

Murmanskaya CHPP 1,111 715 2,217 [+
Murmanenergosbyt JSC 552 227 740 25
* — Data indicated was recorded during formation of healing enargy Lariffs in 2012 v

ENERGY. Two coal-heated power plants: Apatity and Murmank. Nucleae PP and
HPP:s http://www.tgcl.ru/fileadmin/ir/Reports/Annual/2012/tgc_annual _en_2012.pdf



Murmanskaya CHPP ENERGY

At present, the Murmanskaya CHPP consists of a combined heat and power plant and two boiler facilities with
1,111 GCal/h installed heat capacity and 12 MW installed electric capacity. The total length of heat network calculated
as a single-pipe is 103.5 km.

TGC-1 owns 95.03 % of ordinary shares of the Murmanskaya CHPP, and the share of TGC-1 in the charter capital of
the Murmanskaya CHPP is 90.34 %.

In order to optimize the costs of the Murmanskaya CHPP, the Board of Directors of the Murmanskaya CHPP decided on
3 June 2011 to establish Kola Heating Company LLC with 100 % participation of the Murmanskaya CHPP in its capital.
Kola Heating Company was registered on 17 June 2011.

On 16 September 2011, the property of the Murmanskaya CHPP, which is used for heat generation (electric boiler
houses and heating grids located in Murmashi settlement and Verkhnetulomsky settlement), was transferred as a
contribution to the authorized capital of Kola Heating Company. The transfer of this property by the Murmanskaya
CHPP enabled its separation from fuel oil facilities. On 27 April 2012, 100 % of the shares of Kola Heating Company
were sold to a third party

Hibiny Heat Company

Hibiny Heat Company was established in order to act as a customer in implementation of the investment project
ARenovation of the Apatitskaya CHPP and construction of t6F
central transformer stationo, which included commi ssioni ng
Heat Company are TGC-1 JSC and Apatit JSC with equal shares.

In 2012, construction of the heating mains that started in 2011 was continued. Reconstruction of the Apatitskaya CHPP
of the Kolsky Branch is progressing, having started at the same time as the construction of the heating mains. At
present, the scope of work for reconstruction of the Apatitskaya CHPP is more than 90 % complete and it is planned to
finish the project in 2013.

On 22 August 2011, FFMS of Russia registered an additional securities issue of HHC in the amount of 800 million
shares with a nominal value of 1 ruble each, to be placed by closed subscription. From February to May 2012, TGC-1
paid an additional contribution to the authorized capital of HHC amounting to RUR 400 million, following which the
share of TGC-1 remained unchanged because Apatit JSC paid an equivalent contribution. On 2 August 2012, FFMS of
Russia registered the report on the results of the additional securities issue of HHC
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Murmansk District Mining7)

Kovdorore mining and processingenterprise(Kovdo)

Mineralchemicakcompany'Eurochini. Openminingof ore of ferrousmetals Mining andenrichmentof ore of lesscommonmetals
Mininmgandchemicabroduction

http://www.eurochem.ru/about2/operations/production/kovdorskiygok?lang=ru

- ovdorsluda PC(Kovdo). Mining,ore dressingProductionof alumosilicatesinsinglasstoneproducts Geologicaanddrilling andblasting
works vermiculite phlogopiteand pegmatite http://kovdorsluda.com/erhttp://companies.globalmarket.com/kovdorsludé-151056.html

OpenSociety"Kola mountain-metallurgicalcompany' (Murmanskregion)

the branchof Norilsknickel "Mountain-metallurgicalcombine"Pecheganickéland "Combing'Severonikeél Industrialenterprisesof Open
Society'Kola MMC'arelocatedin asettlementNicke] in citiesPolarnyand Monchegorskn the Murmanskegion Combinesare dominant
employerfor thesesettlements http://www.kolagmk.ru

Murmansk PEApatity).. Murmanskprospectingexpedition Investigationdrilling.
http://www.mgre.ru Added 03.09.07 hits: 2266, peweek-6 |

http://www.szfk.ru/en/ Kirovsk OleniuRucheydepositon Umbariverbasinc Té nmMQ b2NI K ondé MHQ Mol X Y.
WesternPhosphorou€ompany NWPC

Ikon, PQOlenegorsk SeverstaDAOOIkon http://www.severstal.com/eng/media/news/document6467.phtml

TheOlenegorsiMining and Concentration Works

_ lenegorskminingdressingenterprise Productionand sellingof iron-ore concentrate ferrite stronicpowder, rubble. The mairindustry
storageof iron ore are concentratedn five locations there are 4 opencastminesin exploitation

http://www.olcon.ru

TechoborudovanieJSG Drilling Equipment

RockDrilingTools& Equipment Driftingand Down theHoleequipment DemonitionTools professionatlownthe hole pumpsandhoses
Spareparts, Worldfraht

http://tekhobor.ru  Added 30.08.11hits: 481, pemweek- 3| Modify | Delete

Central KoleExpedition(Monchegorsk
"Central Kol&xpedition - official site of the company
http://www.ngu.no/Kola/cke.htmihttp://www.ngu.no/Kola/index.html Lastreference2010

See: http://conference.ncci.ru/%28en%2Mining Industry in the Barents Eurd NOGA O wS3IAA2yY +ASg (G2 (GKS (
Kirovsk Murmansk Region, Russia on the 2@1 of November, 2014

http://conference.ncci.ru/previousvents/conference2012

http://www.kolasc.net.ru/english/index.htmlKola scienceenter
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NorilskNikelhttp://www.nornik.ru/en/about-norilsk-nickel/operations/kola-mmc

Kola MMC is the largest industrial producer in the Murmansk region and is fully integrated into the transport
infrastructure of the NorthWestern Federal District.
In the Kola MMC, three mines extract disseminated sulfide ores containing nickel, copper and other useful
components from theZzhdanovskoygZapolyarnoyeKotselvaarand Semiletkadeposits

NORWAY

B Concentrator
Roasting shop [ @iwumlag»
Tsentralny mine Barents Sea
smetting shop [l ©Nicko|
Kaula-Kotselvaara mine
A @ Murmansk
Do )
SRRy ) \
s VO
75 Mt ::(ﬁ:l,f- s
\ S @ Populated areas
s A= B rants
_ = Mines
FINLAND /T (® Monchegorsk B concentrator
. Metallurgical shop
Kola MMC ore mining and metals production
2011 2010 200° 2008 2007 2006 2005 2004
Ore mining (thousand metric tonnes) | 8147 | 8336|7892 | 8149 | 7636 | 7634 | 6802 | 6692
Metals output (thousand metric
tonnes)
Mickel 13 111 109 110 16| 122 120( 116
Copper &0 56 59 62 66 74 91 G4

The extracted ore is processed at th
Concentrator, producing collective
copper and nickel concentrate. The
Concentrator produces copper and
nickel concentrate that is further
transferred to the Roasting section ¢
the Smelting shop for further
processing.

Y2l tSyAyadzZ !l Q&
Monchegorsk process both Kola
Peninsula higlgrade matte and matte
received from the Polar Division. Th
products are nickel and copper
cathodes, carbonyl nickel, cobalt
concentrate, precious metal
concentrates and sulfuric acid.

The Company has outsourced the
refining of precious metal concentra
from the Kola Peninsula under a toll
agreement to an independent precic
metals refineryg Krasnoyarsk Preciol
Metals Plant.



M1(1): Pechenganickel MMC of Kola GMK JSC, Nikel and Zapolyarny
Pechenganickel Mining and Metallurgical Combine (MMC) of the Kola Mining and
Metallurgical Company (Kola GMK) of Norilsk Nickel

2003: The largest emitter of air pollutants, particularly SO, in the Murmansk region; large volumes
of waste water discharges, particularly salts
SO, emission to air::  2003: Nikel and Zapolyarny i 124.3 kt/year
2011: Nikel T 55.3 k t/year; Zapolyarny 1 45.4 kt/year;
Wastewater discharge: 24.6 million m3/year , 13.3 min. m3/year(2011)

Measures taken: Reconstruction and modernisation of production to reduce industrial emission
discharge of contaminants

Measures planned: Reduction of SO2 emission to air: completion of modernisation with conversion
to briquetting technology in Zapolyarny;reduction of sulphate discharges with wastewater
Investments: 2.2 billion rubles (4 55 million) project in Zapolyarny

Status: Proposed for continued joint actions

http://www.barentsinfo.fi/beac/hotspots/

Norils Nikel annual Corporate Social
Responsibility Report
http://www.nornik.ru/_upload/NN_20082013.pdf



http://www.nornik.ru/_upload/NN_20082013.pdf
http://www.nornik.ru/_upload/NN_20082013.pdf

Pollution Loads and the Extent of the Contaminated Territory

Ambient concentrations of pollutants in both Nikel and Zapolyarnyy have moni-
tored since 1967. The peak reported values for Nikel were 5.00 mg/m? of dust in
1978, 7.14 mg/m® of SO, in 1971, and 1.18 mg/m® of NO_in 1978. The peak
reported values for Zapolyarnyy were 3.25 mgfm3 of SO, in 1979, and 1.87 mg.-'m"
of NO_in 1967 (Emissions of pollutants in Russia 1966—-2006).

In spite of a substantial emissions decline (Table 2.14), high levels of ambient
sulphur dioxide still occur at Nikel; for example, concentrations of 2.6 mg/m?
lexceeding the sanitary limit of (.05 mg/m? by a factor of 52) were officially reported
on 4 and 15 July 2007 (www.kolgimet.ru). Importantly, the levels of ambient sulphur
dioxide measured by an international research project from 1992 1o 2005 were around
three times higher than those officially reported by the Murmansk Hydrometeorological
service, and they are considered unacceptahly high (Stebel et al. 2007).

The long-term emissions impact resulted in slight soil acidification and severe
contamination by metals. The peak reported metal concentrations in soils were 3,489
and 1020 mg/kg of copper, and 2,990 and 2.230 mg/kg of nickel (for Nikel and
Zapolyarnyy, respectively) (Niskavaara et al, 1996; Reimann et al. 1998; Kozlov &
Zvereva 2007a). During the period 1987-1989, annual depositions of sulphur and
nitrogen in Nikel were 3,300 and 200 kg/km?, respectively (Vasilenko et al. 1991).

Polluted site 2-1, located 1.4 km E of smelter at Nikel (2007): industrial barren. Pollution
1d soil erosion have greatly modified growth form of mountain birch. Photo: V. Zverev

Kozlov Mikhail; Zvereva Elena; Zverev Vitali, 2009 |
Impacts of Point Polluters on Terrestrial Biota.
Springer Series: Environmental Pollution, 15, V. 15

Plate 47 Polluted site 2-1, located 1.4 km E of smelter at Nikel (2007): industrial barren.
Pollution combined with climatic stress caused branch mortality on willow, Salix myrsinifolia ssp.
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http://www.fmi.eblib.com/patron/SearchResults.aspx?au=Kozlov+Mikhail
http://www.fmi.eblib.com/patron/SearchResults.aspx?au=Zvereva+Elena
http://www.fmi.eblib.com/patron/SearchResults.aspx?au=Zverev+Vitali
http://www.fmi.eblib.com/patron/FullRecord.aspx?p=450758
http://www.fmi.eblib.com/patron/SearchResults.aspx?pu=34684
http://www.fmi.eblib.com/patron/SearchResults.aspx?se-type=exact&se=Environmental+Pollution,+15
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Table 2.14 Aerial emissions (t) from industrial enterprises at Nikel, Russia

Table 2.15  Aerial emissions (t) from industrial enterprises at Zapolyarnyy, Russia

Year Dust 50, CcO NO, Ni Cu Co
1943 - 55,000¢ - - - - -
1971 - 131,800 - - - - -
1972 7.300 255,500 - - - - -
1973 7,300 255,500 - 14,600 - - -
1974 7,300 335,800 - 14,600 - - -
1975 7.300 335,800 - 14,600 - - -
1978 5,200 339,000 - 14,600 - - -
1979 5,200 339,000 - 14,600 - - -
1980 5,000 328,200 100 200 - - -
1981 4,800 200,100 100 - - - -
1982 4,600 292,800 100 200 - - -
1983 4,700 293,200 200 400 240 170 10
1984 4,700 200,500 100 - 220 140 10
1985 4,400 274,900 200 100 210 130 10
1986 4,300 261,100 200 100 220 150 10
1987 4,000 257,900 200 100 1590 130 6
1988 4,100 211,400 200 100 160 140 20
1989 3,900 199,600 200 200 170 110 10
g0or
1990 3,900 190,100 200 200 136 2 5
4,200 ao0*
199 3,900 189,800 200 200 131 88 5
3.800" 6o0r
1993 3,500 160,600 300 200 130 87 5
1994 3,700 129,200 300 200 136 82 5
1995 3,900 175,400 340 160 137 35 5
1996 3,300 183,700 300 100 136 a2 5
1997 3,700 183,500 300 100 155 i) 5
1998 2400 125,500 200 100 143 a3 5
1999 2,500 90,100 00 200 155 100 5
2000 2,600 85,600 500 100 171 108 f
200 2,600 83,600 500 100 171 108 -
2002 2,800 62,300 200 200 150 83 -
2003 2,400 60,600 100 200 149 a3 5
2004 2,300 56,400 100 200 154 86 5
2005 2,200 55,500 70 10 157 38 5

Year Duat 80, CO NO_ Ni Cu Co
1971 9,900 52,900 — - - — -
1972 9,900 58,000 - - - - -
1973 10,950 60,200 - 3,700 - - -
1974 10,950 3,900 - 3,700 - - -
1975 10,950 3,900 - 3,700 - - -
1978 5.300 56,700 - - - - -
1979 5,300 0,000 - §,600 - - -
1980 3,300 0,600 300 300 - - -
1981 6.300 71.300 300 - - - -
1982 5,400 65,100 300 200 - - -
1983 5,500 75.500 300 300 190 a0 -
1984 5.200 74,900 300 200 190 a0 8
1985 4,600 79,300 300 200 170 a0 10
1986 4,100 81.500 200 200 160
1987 4,100 79,700 200 200 200 100 5
1988 4,100 78,600 300 200 200 100 5
1989 4,100 77.800 400 300 130 a0 5
4,500 34000 1,200
1990 4,100 63,700 400 300 163 88 O
4,500° 5,200° 1,500°
1991 4,100 7,600 400 300 148 - -
4,500° 4,700° 1 400
1993 3.900 66,600 500 300 152 74 5
1994 6,400 69,200 500 300 161 81 5
1995 6.500 70,200 400 300 161 A ] 6
1996 5,900 52,500 400 200 162 85 5
1997 6,100 9,900 400 300 166 87 O
19938 5,800 65,200 400 200 180 a5 6
1999 5,600 62,500 1,000 200 175 a3 6
2000 5,500 65,600 Q00 200 183 08 6
2001 5,500 65,600 200 300 183 a8 -
2002 5,300 11,600 70 300 183 86 -
2003 4,600 63,700 60 300 130 84 -
2004 4,300 56,000 100 300 175 82 -
2005 3,900 51,400 200 300 171 84 -

Non-referenced values were extracted from Emissions of Pollutants in Russia {1966-2006).

Other data sources:
"Honkasalo (1989),
b Kryuchkov {1993a),

Non-referenced values were extracted from Emissions of Pollutants in Russia (1966-2006).
Other data sources:
“Kryuchkov (1993b),

Kozlov e.a., 2009



M2(2): Monchegorsk industrial site of Kola GMK JSC, Severonickel combined smelter

2003: The second largest emitter of air pollutants, particularly SO2
2003: Emission to air: SOZ 41.6 kt/year (2003); 31.3 k t/year (2011)
Discharge of wastewater: 15.7 M m3/year (2003); 14.1 M m3/year (2011)

Measures taken: Part of the copper production transferred to the roastingleachirglectro-winning process;
gas pipeline reconstructed; gas collector replaced; new catalytic4a@mbiner installed at one technological
line in the sulphuric acid department

Measures planned: Modernisation aimed at a reduction in contaminants discharge with wastewater
elimination of industrial discharge from nickel converting unit

Investments:' 0122 million of own means by 2011

Status: Applied for exclusion from the "hot spot" list (air emission)

Proposed for criteria definition (water discharge)

http://www.barentsinfo.fi/beac/hotspots/

Kozlov e,a., 2009
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Table 2.12  Acrial emissions (t) from industrial enterprises at Monchegorsk, Russia

Year Dust 50, (8] Nl.‘:i'L Mi Cu Co
1960 - 134,000 - - - - -
1961 - 139,000 - - - - -
1962 - 136,000 - - - - -
1963 - 147,000° - - - - -
1964 - 148,000 - - - - -
1965 - 200,000 - - - - -
1966 - 191,000 - - - - -
1967 - 199,000 - - - - -
1968 - 76,400 - - - - -
10460 - 04,000 - - - - -
1970 — 10T,000" - - - - -
1971 - 117,200 - - - - -
1972 - 117,200 - - - - -
1973 7,300 138,700 - - - - -
215,000"
1974 7.300 138,700 - — - - -
2590000
1975 9,100 239,200 - - - — —
1976 — 268,000" - - - - -
307,100¢
1977 - 253,000¢ - - - - -
1978 8,600 254,200 - - - - -
237,000¢
1979 8,600 254,200 - - - - - Plate 30 Nickel-copper smelter at Monchegorsk, Russia (2007). Photo: V. Zverev
189,000* . . ) Table 2.12 (continued)
(L 11,800 206,100 2000 1,300 ;,;agd 1,370 - Year Dust 50, o NO, Ni cu Co
1981 11,700 204,900 400 2,900 - - - 1996 7,729 110,500 2,300 1,000 1.309 69 41
1&7.000" 9,800
1982 13,300 239,200 400 3,500 2.970¢ 1.600° - 1997 8,092 140,200 1.500 700 1.348 761 37
3,200¢ 1998 7.246° 88,600 1,400 700 1,304 873 35
1983 15.500 278,200 400 4,000 1,560 2.130¢ - 8,500
1984 19,900 257,200 400 4,000 3,110 2,490 116" 1999 6.016° 46,100 2,000 200 1.128 856 32
1985 17,800 254,500 400 4,000 3013 2,420 82" 7,200 _
236,000" 2000 9900 45,800 4,000 1,500 1.216 873 34
1986 17,600 243600 1200 5100 6770 5000¢ - ool 43900 3,600 1300 1200 827 4
1987 17,500 224,400 1200 5,100 7,480¢ 5,670 - 2002 :700 43,900 35800 1,200 g{g 696 -
1988 17,100 212,200 1,200 5,100 2,710 4,110¢ -
1989 16,600 200,400 1,300 5,100 3,100 2,200 100 g%_}: ;§$ :%’;gg 2’%3 ggg ;gi{ 233 :E
5400° 5,500 in 2, 2, 2
1990 15,7867 232,600 1,200 5,100 2712 1,813 97 2008 6300 21,100 =400 — 700 Smf - 608 =
G.600° 5.600° Non-referenced values were extracted from Emissions of Pollutants in Russia (1966-2006).
1991 15422 196200 1400 5,100 2,660 1,739 o7 Other data sources:
* Alexeyev (1993),
Q700 6,100¢ ¢ Barcan (2002h)
1992 14,1477 182,000 - - 2. 118" 1.456" a1t “Mokrmo;an:va ;2003).
1993 12,528 :ig‘gggr 1,300 3,100 1,960 1,049 89 %, Nikonov {personal communication, 1993).
d *Kryuchkov (1993b).
1994 10,206 97,700 900 1,300 1,619 933 82 "Miroevskij et al. {2001), the data refer to the smelter only.
1905 8445 129,400 1,000 1,000 1,366 726 36 TSeveronikel smelter (statistical forms TP-2).
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Kozlov e.a., 2009

Plate 32 Polluted site (additional) located 8 km NW of smelter at Monchegorsk (2007): dead conif-

ate 43 Nickel-copper smelterst Mikel, Rugsia (2006), Photo: V. Zyerey erous stand. This landscape is gradually transforming into industrial barren. Photo: V. Zverev

Plate 34 Polluted site 1-2, located 5 km NW of smelter at Monchegorsk (2007): industrial barren.
The upper soil horizons (about 20 ¢m) have been removed by erosion; stunted mountain birches

5 site 2-3. loc 5.7k S g ) sk (21 : industria y : ¢
Plate 35 Polluted site 2-3, located 5.7 km S of smelter at Monchegorsk (2007): industrial barren shown in this photo are at least 50 years old. Photo: V. Zverev

Note the spatial extent of the disturbed landscape. Photo: V. Zverev




M5(5): Kovdorskiy GOK (GOC), Kovdor; Kovdor mining and concentration combined enterprise
2003: It is the second largest, after JSC "Apatit" discharger of industrial waste waters. Since the 1st Report, its discharges
increased by 40% including more than doubling of sulphates discharges

Annual production capacity 2.7 M tons of apatite, 5.7 M tons of iron ore and 8.85 M tons of baddeleyite.

wastewater discharged 2003: 45.2 M m3; 2011: 36.8 M m3

Measures planned: Modernisation of wastewater treatment facilities and reduction of wastewater discharges

Investments: 70.4 M rubles (U 1.75 M) in 2008 of own means; 9.6 M rubles (0 240 thousand) in 2011.
http://www.barentsinfo.fi/beac/hotspots/

http://companies.globalmarket.com/kovdorsluda-lic-151056.html

Our mining enterprise Kovdorsluda, LLC is situated in Kovdor town, Murmansk region, Russia.

Beginning from 1936 our enterprise is in charge with production of alumosilicates, mica of different kinds and grades. We are the
leading producer and exporter of phlogopite mica, vermiculate concentrate, pegmatite in Russia. We manufacture raw materials
for production of porcelain, ceramics, electro- isolation materials, for production of fire-resistant materials in construction
industry, for agriculture, mica plates for metallurgy etc.

The quality of our raw materials is the best in Russia have three factories for manufacture of vermiculate, phlogopite and
pegmatite. We have possibility to offer plagioklaze a

http://kovdorsluda.com/ru/proizvodstvo/gorn
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M3(3): Apatit JSC, Kirovsk, PhosAgro Group

2003: Since the 1st Report, industrial emissions increased almost twice, with corresponding increase of all
major pollutants. Some increase of wastewater discharge is also documented

Impact, 2003: Emission to air: SO2 1 7.0 thousand t/year; CO T 1.8 thousand t/year; NOX i 3.2 thousand
t/year

Discharge to water: n/d

Impact, 2011: Emission to air: SO2 1 6.0 thousand t/year; CO 1 0.6 thousand t/year; NOX i 2.3 thousand
t/'year; Discharge to water: exceeding MAD on specific contaminants

Measures taken: A number of measures implemented to reduce industrial air emissions

Measures planned: Reduction in acidifying compounds and dust emissions; reduction in discharges of organic
matter and salts

Investments: 2 million rubles (G 50 thousand) of own means invested in a wastewater management project in
2011

Status: Proposed for criteria definition and continued actions

http://www.barentsinfo.fi/beac/hotspots/
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Figure M3.1. Emissions of $0;, CO and NOx by Apatit JSC Figure M3.2. Efficiency of dust suppression at ANBP-2 and ANBP-3


http://www.barentsinfo.fi/beac/hotspots/

Table 2.4 Aecrial emissions (t) from industrial enterprises at Apatity.

Russia
Year Dust SD: CO NO,
1972 14,600 51,800 - -
1973 14,600 51.100 - 12,800
1974 14,600 A1.100 - 12,800}
1975 18,250 51.100 = 12,800
1978 19,500 25,500 - 2,100
1979 17,400 31.300 - 3,300
1980 17,700 31.200 10 3,200
1951 14,400 21,500 200 2,900
1082 13,900 31.800 100 2.500
R 15,800 30,800 5,000 2,700
1084 19,000 36,000 4,900 2,800
[REN 19,700 35,300 5,500 3,300
[ UEA 15,200 30,000 B, 300 4. 500
1987 16,300 36,400 200 4,500
1948 14,400 30,700 QN 4,100
1980 13,800 20,400 G0 2,700
4,900 3.200°
1940 16,100 31,900 700 3,500
9,200 44007
1991 17,600 28,200 300 3,200
82,800 4,100+
1993 10,200 21,400 700 6,900
19494 7,100 14,600 300 3,600
1995 T.400 1 1.800 400 3.500
1996 7,300 14,700 200 3,100
1og7 #,000 16,200 1,100 5,300
1998 #,600 17,900 T 4,500
| L) 8,100 16,800 500 2, 2000
2000 T.300 16,200 300 4,000
20001 T,200 14,3000 SN 2, 2000
2002 5,800 12,000 200 3,000
2003 5,300 7,300 20MI 3600
2004 6,000 10,300 1041 3,000
2005 5,100 B.200 1040 3.300

Mon-referenced values were extracted from Emissions of Pollutants in

Russia (19662006,
Other data sources:
"Kryuchkov (1993h),

Kozlov e.a., 2009

The intensive growth of Apatity (from seven inhabitants in 1926 to 4,000 in 1939
and 15,200 in 1959) was associated with the development of the apatite mining and
processing industry. The main employer of Apatity 15 the joint stock company
‘Apatit’, the largest mining and concentrating enterprise in Europe.

The coal-fired power plant (*Kirovskaya GRES’, now named ‘Apatitskaya
TEC’) was launched in 1959 and reached its full capacity in 1961. For the first 2
decades, it mostly produced electricity (up to 37% of the ol output of the
Murmansk region), but since the late 1970s, it is used almost exclusively for heat-
ing the town. The power plant employed 983 people in 2003, but only 520 people
in 2005; it achieves peak capacity (80 MW1t) during the winter, when daily coal
consumption reaches 2,800-3,000 t. In the summer, the daily coal consumption is
around 650 t and the capacity is 10 MWt The station mainly uses coal from Inta,
Northern Ural (sulphur content 1.5-1.9%), but sometimes from Spitshergen or
Khakassia (sulphur content 0.7-1.0%).

The power plant is the only local emitter of sulphur dioxide and some metals, such as
iron, zinc, chromium, cadmium and lead (Golubeva 1991). The station contributed
99.0% of the sulphur dioxide and 75.4% of the mineral dust to overall emissions of
Apatity (summarised in Table 2.4).

Ambient concentrations of pollutants in Apatity have been monitored since 1972,
the peak reported values were 1.4 mg/m” of dust in 1972 and 1.43 mg/m” of 50, in
1982 (Emissions of pollutants in Russia 1966-2006). During the period 19871989,
annual depositions of sulphur and nitrogen in Apatity were 3,100 and 400 kg/km-,
respectively (Vasilenko et al. 1991). Concentrations of chromium, arsenic and lead in
the leaves of the speckled alder (Alnus incana) in 1992 were below the detection
limit (10 mg/kg), even within a few hundred meters of the power plant. Foliar
concentrations of nickel. copper and zinc showed no relationship to the distance from
the polluter. The peak concentrations of strontium were detected 4—7 km northwest
of the power plant and were obviously associated with dust contamination from
tailing ponds of the apatite and nepheline-processing factory (located 400-800 m
from these sites). Foliar concentrations of iron appeared to be a good measure of
pollution load; they exceeded the background level by a factor of 3 within 2 km of
the power plant and approached regional background levels at about 5 km (Kozlov
2003). Consistently, soil contamination was detected only within approximately
2 km? east of the power plant { Kalabin 1999), On the other hand, from 1986 to 1991
a doubling of pollutant deposition (relative to the regional background) was
recorded for the 800 km* around Apatity (Prokacheva et al. 1992),



Pollution Loads and the Extent of the Contaminated Territory

Ambient concentrations of pollutants in Jonava have been monitored since 1974
the peak reported values were 4.2 mg/m” of dust in 1975, 4.63 mg/m* of S0, in
1979, 0.34 mg/m* of NO_in 1975, 0.70 mg/m* of HF in 1979, and 5.00 mg/m® of
NH, in 1974-1975 (Emissions of pollutants in Russia 1966-2006).

In 1987-1989, annual depositions of sulphur and nitrogen in Jonava were 1.900
and 1,100 kg/km?, respectively (Vasilenko et al. 1991). However, according to
another data source (Armolaitis 1998), total (wet and dry) annueal deposition
of sulphur at a distance of 1-2 km from the factory in the mid-1980s comprised
5,000 kg/km® but was reduced to 1,500 kg/km*® by the mid-1990s. To our
knowledge, pollution loads have never been mapped; at the time of peak emissions
(in the mid-1980s), the contaminated zone most likely ranged from 500 to
1000 km?.

Habitat Transformation due to Human Activity

Local forest damage was recognised in 1972 and |
since 1979, when crown defoliation in conifers was re
direction of prevailing winds, and complete dieback ¢
the polluter (Juknys et al. 2003). By 1983, 20 km*
by pollution (Dauskevicius 1984). Despite essent
(Table 2.7), at the end of the 1980s the forest damage .
direction of prevailing winds. Some signs of recover: - -
(Juknys et al. 2003).

Kozlov e.a., 2009
Plate 1 Power plant at Apatity, Russia (2008). Photo: V. Zverev



M4(4): Apatity Heat and Power Plant of Territorial Generating Company # 1

Kolenergo JSC

Reasons, 2003: HPP in Apatity is the largest air polluter among HPPs in the Murmansk Oblast, which
emits 18 500 tons of contaminants, including almost 12 000 of SO2 (84% of total air emissions in

the town of Apatity)

Impact, 2003: n/d

Impact, 2010: Emission to air: SO2 1 11 013 t/year; NOx i 2772 tlyear
Measures taken: Equipment modernisation completed (new Venturi pipes installed). In 2000-2006, the
Apatity HPP put a system in place on all its active boilers to use spent fire gases in order to desiccate
the fuel, thus improving the safety of the fuel preparation process and cuttlng emissions of nitrogen
oxides.Using low-sulphur coal from the Kuznetskoe field, gt e
Measures planned: Introduction of ISO 14001 . (

Status: Applied for exclusion from the "hot spot” list
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M6(6): Water quality in the Kola River and Bolshoye Lake

M7(7): Drinking water supply in Zelenoborsky-1 settlement
Knyazhaya village located near Kandalaksha town.

M8(8): Mercury-containing waste management of Ecord Ltd, Kirovs

M9(9): Sunken and abandoned ships in the Kola Bay: b
122 scrapped ships located in the Kola Fjord contributing to its pollutiol
causing economic losses. Measures taken: The dump site near Lavna
was partly cleaned (20 ships removed).

M10(10): Oil-containing waste management: Murmansk company
fArcticeco-Aoplanned biological treatment of oil-containing slams from
the Murmansk and Kola districts with a capacity of 800 t/year using
outdated and inefficient technologyé http://www.barentsinfo. fllbeac/hotspots/
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OLENIY RUCHEY

The mining and processing complex at the Oleniy Ruchey apatite-nepheline
ore depositis being constructed and operated by North-Western
Phosphorous Company.
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Antt Jlwww.szfk.ru/en/ Kirovsk, Oleniu Ruchey deposﬂ on Umba river basin, 67°
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Company NWPC
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APATITIROVSK:
OJSC APATHitps://www.phosagro.com/about/holding/item636.php

The Apatit mining and beneficiation complex was founded on 13 November 1929 to mine the unique-rgatigdine ore from the Khiny deposit.

Business profilemining and processing of apatiteepheline ore from the Khibiny deposit, production of phosphate rock and nepheline concentaaie also other mineral concentrates
syenite, titanite and titanomagnetite.

Apatit today:
LI GAG Aa GKS 42 NI Ryade ptiosphale 8réd (P2A5IbdatentzCBS. TR ZF A LIKK - AKS NEB O  dufdR of negrliaci dorRentragey f &  LINE
Apatit is developing six deposits: Kukisvumchorrskoye, Yuksporskoye, Apatitovy Cirque, Plateau Rasvumchorr, Koashyaldnd Njork

The ore is extracted from four mines:

Kirovsky, Rasvumchorr (underground mining), Central and Vostochny-gitpmiming), with a combined ore extraction capacityapproximately 26 million tonnes a year.

The ore is processed at two apatitepheline beneficiation plantsANBP2 and ANBB.

High grade ore: phosphate content (in P205) is as high as 15.1%; aluminium oxide content (Al203) is 13.6%.

22.05 billion tonneg, apatitey SLIKSf Ay S 2NB NBaASNBSa Id ! LI GAGQA YAYSRind dillishable the ehterpriseSo maiNtRinZpSoduction/oR  LJ
phosphate ore for more than 75 years (based on current production levels, 2013).

The high quality of the phosphate rock is confirmed by a UPZ 98 01 19674 15 International Certificate.

The enterprise enables PhosAgro to be-sefficient in phosphate rock for the production of phosphatesed fertilisers.

The resource base contains significant reserves of aluminium oxide (Al203) and more than 41% of all Russia's reseeaeth afleanents.

In the period from 1929 to 2013 inclusive over 1.83 billion tonnes of ap¢tifeLJIK St A yS 2 NB 6 SNB LINEBhRrdndI&eR intb dver 64Dmillidn diofries ofphosihaterock |
and over 66,8 million tonnes of nepheline concentrate.

Kirovsky mine

The combined Kirovsky mine was formed in 1989 from two underground ri&svsky used to mine the Kukisvumchorrskoye demisite 1929 and Yuksporskoye, which had been minir
the deposit of the same name since 1954.

Rasvumchorr mine
The Rasvumchorr mine, operational since 1954, mines the Apatitovy Cirque deposit and the open pit part of the Platealn&as\ajuosit.

Central mine
The Central mine was commissioned in 1964. The mine is located on the Plateau Rasvumchorr 1,050 metres abovelseaojp@ahit mine is 3.5 kilometres long and 590 metres deep.
The mine was nicknamed Little Antarctica by journalists.

Vostochny mine
+23020Ky@ YAySs 'L dAdQa ySé
the openpit mines bearing the same names.
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Beneficiation plant
The apatitenepheline ores are processed at the beneficiation plant, which includes -2NBRBF3, the Central Laboratory antié Technical Control Department. ANB®as commissioned
in 1963, while nepheline production at ANBRRommenced in December 1992, ANBRunched, while in 1984 the crushing plant beggerating (in 1988 at full capacity).
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PHOSAGRO

t K2a! ANR Aa | wdzZaaiAly @GSNOIAOlLIftte AydaS3aN
of phosphatebased fertilisers. Its core line of business is the production of phosgisded
fertilisers, highgrade phosphate rockP205>35.7%), and also feed phosphates, nitrogen
fertilisers and ammonia.

t K2a! INRP QA LINRA Yl NB | & &LBeiepovels yegidbliied as b tebulil of
the merger of Ammophos and Cherepovetsky Azot), Adrerepovets, Balakovo branch of
OJSC Apatit, Metachem, PhosAdrans, PhosAgrBegion and NIUIF.

¢CKS /2YLI yeé Aad 9dzNPLISQa-of BRRS & & NIINR R &z6 8.
producer of hig)A N RS LIK2&LKFaGS NRBO]l YR G4KS 62N
| KAYlIO0 2F a!t FyR 5!t 61 O0O02NRAY3 G2 CSN
phosphate (MCP), and also the sole producer of nepheline concentrate in Russia.



http://www.phosagro.com/production/



t K2 &! 3 NER-gephelinddrelrekaivEs are of igneous origin and are characterised by a very low ley
of heavy metals content, including mercury and lead. Unlike sedimentary deposits, toxic heavy metals
not accumulated during the formation of igneous origin deposits.

¢ KS / 2 YL yrefdineloreleoitading Bumerous useful elements, such as phosphate, aluminit
oxide, titanium dioxide and other rare earth elements, while the content of harmful and hazardous
elements, such as cadmium, arsenic, mercury and lead, is very low. Ore from Apatit is characterised |
extremely low level of radioactivity. This enables the Company to process the phosphate rock without
restrictions or additional process stages (and accordingly additional costs) into all types of phesphate
based fertilisers, phosphoric acid, feed, industrial and fgaatle phosphates. The concentration of
harmful impurities in PhosAgro ore is extremely low. This ensures the high content of useful substanc
the concentrate. Phosphate rock produced from ore mined from igneous sources requires less sulphu
acid to produce the quantity of phosphoric acid necessary for the production of phosphatsl

fertilisers and other phosphatbased products.

Consequently, the use of phosphate rock facilitates the production of highesdity products and results
In significantly lower processing costs. As a rule, the quality of the phosphate rock is determined by th
level of BO; content. PhosAgro produces high quality and highde phosphate rock witB9%-40% BO;
content, whereas the phosphate rock produced by most peers has far lofideicéntent levels 028%

32%. PhosAgro sell phosphate rock primarily to Russian consumers of complex fertilisers and Europe
producers of food phosphate products and industrial phosphate products, which require phosphate ro
with a high nutrient content and low levels of harmful impurities.

PhosAgro is Russia's only producer of Monocalcium Phosphate (MCP), a valuable food additive for
livestock and poultry.

aSilF OKSY>X dzy RSNJ 0KS YIylFr3aSYSyd 2F tKz2a! aNR ! D
concentrate chlorindree potassium sulphate, and also sodium tripolyphospltatee main raw materials
for the production of synthetic detergents.



Production and sales volumes - Apatit mine and beneficiation plant

Production volumes Salesvolume?
Change Change
2013 2012 y-0-y 2013 212 y-0-y
kmit kmit %% kmt kmit %o
Phosphaterock 77130 73036 . [24] 292050 354180 [17.5)
MNepheline
concentrate 9904 1,056.7 [6.3] 99150  1,041.30 4.8

1. Excluding intra-Group sales.

PhosAqgro’s ore resources as at 1 January 2014

Resources, 000t Average

[Categories  Pe0s content,

Deposit A+B4C1) E

Kukisvumchorr 412,914 14.563
Yukspor ..530488 1419

Apatitovy Cirque 113,989 14.29
Plateau Rasvumchorr Lanemy 1298
ogsya ... . 099,567 ..1688
Njorkpabk = 62875 ...1323

Total 2,053,812 14.84

Phosagro 2013 annual report; http://ar2013.phosagro.com/



M5(5): Kovdorskiy GOK (GOC), Kovdor; Kovdor mining and concentration combined enterprise
Reasons, 2003: It is the second largest, after JSC "Apatit" discharger of industrial waste waters. Since the 1st
Report, its discharges increased by 40% including more than doubling of sulphates discharges

Annual production capacity totals 2.7 million tons of apatite, 5.7 million tons of iron ore and 8.85 million tons of
baddeleyite.

Impact, 2003: 45.2 million m3 of wastewater discharged

Impact, 2011: 36.8 million m3 of wastewater discharged

Measures taken: Organisational and technical measures to reduce water use and wastewater discharge
Measures planned: Modernisation of wastewater treatment facilities and reduction of wastewater discharges
Investments: 70.4 million rubles (G 1.75 million) in 2008 of own means; 9.6 million rubles (U 240 thousand) in
2011

Status: Proposed to continue actions within the investment programme of the company
http://www.barentsinfo.fi/beac/hotspots/

Figure Kozlov e.a., 2009.
Text Barentsinfo
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Eurochem KovdorskiyGOK

an integrated mining and processing facility and is the second largest
producer of apatite concentrate in Russia; it is the only producer of
baddeleyiteconcentrate in the world.

We mine magnetiteapatite ore, which is higlquality phosphate rock,
from our KovdorskiyGOK mine (P205 content of between 37% and 389
with very low cadmium content, it is also the only phosphate mine in th
world to be blessed with iron ore armhddeleyiteembedded in the
same deposit)

and extract apatite concentrate from the ore at our beneficiation plant.

We then use thapatite concentrateoutput as araw materialto
produce phosphatdased fertilizers and sell a portion of this apatite
concentrate production to third parties.

We also extracbaddeleyiteconcentrate and produce iron ore
concentratefrom iron ore extracted from th&ovdorskiyGOK mine to

sell to third parties. KOVDORSKIY GOK

Apatite (highquality phosphate rock) from oufovdorskiyGOK mining
facility andbeneficiationplant supplies our three phosphate facilities:

wPhosphorit(Russia .

wLifosa(Lithuania Capacity by product (KMT pa)
wEuroChenrBMU(Russia

apatite production, in its currentonfiguration, is at fullcapacity Iron ore 5,700
In 2013, we completed the first phase of our expansion project by - _2Q0

increasing beneficiation capacity from 15 MMT to 18 MMT of magnetite Apatlte (37 38% ons) 2,700
apatite ore. Baddeleyite 10

The next phase will see capacity expanded to 20 MMT of ore by 2018.

A third phase, which could possibly bring capacity to as much as 25 MMT

per year, isurrentlybeingreviewed
Atmospheric emissions per tonne of production

) ENVIRONMENTAL ko
VIEREINEN YKSIKKO; 57 (ke

Environmental protection expenditure 116
(RUBbn/year)

EuroChermAnnuatReport2013ENG1.pdf O
http://www.eurochem.ru/what-we-do/production/kovdorskiygok/?lang=ru#.U_WOnGPivfO :

2009 2010 201 2012 2013

2009 2010 2011 2012 2013


http://www.eurochem.ru/what-we-do/production/kovdorskiy-gok/?lang=ru.U_W0nGPivf0
http://www.eurochem.ru/what-we-do/production/kovdorskiy-gok/?lang=ru.U_W0nGPivf0
http://www.eurochem.ru/what-we-do/production/kovdorskiy-gok/?lang=ru.U_W0nGPivf0
http://www.eurochem.ru/what-we-do/production/kovdorskiy-gok/?lang=ru.U_W0nGPivf0
http://www.eurochem.ru/what-we-do/production/kovdorskiy-gok/?lang=ru.U_W0nGPivf0
http://www.eurochem.ru/what-we-do/production/kovdorskiy-gok/?lang=ru.U_W0nGPivf0
http://www.eurochem.ru/what-we-do/production/kovdorskiy-gok/?lang=ru.U_W0nGPivf0




Kovdorsluda, Lic

oL LELE G Other Companies of Machinery & Equipments

Cur mining enterprise Kovdorsluda, LLC is situated in Kovdor town, Murmansk region, Russia.

Beginning from 1936 our enterprise is in charge with production of alumosilicates, mica of different Kinds and grades. We are
the leading producer and exporter of phlogopite mica, vermiculate concentrate, pegmatite in Russia. We manufacture raw
materials for production of porcelain, ceramics, electro- isolation materials, for production of fire-resistant materials in
construction industry, for agriculture, mica plates for metallurgy etc.

The gquality of our raw materials is the bestin Russia. We have three factories for manufacture of vermiculate, phlogopite and
pegmatite. We have possibility to offer plagioklaze also.

We export our goods to China, Belorussia, Ukraine, Sweden, Finland, Korea, India, France, Belgium, UK, Germany, etc.

Company Type: Manufacturer
Main Products and Service: Pegmatite; phlogopite;vermiculate Rare Earth & Products
Annaul Business Volume: USE2.5 Million — USE5 Million

Target Market: Morth America, South America,Eastern Europe, Southeast Asia Africa,Oceania Mid East Eastern Asia,Western
Europe=

Humber of Staff: 501 — 1000 People

Year to Start: 1936

Our company JSC "Kovdorsluda" was established in 1935 on a Kovdor complex phiegaoptslite deposit, since 1964 we
also operate pegmatite (quaifeldspar) deposit.

We supply following materials:

- phlogopite mica (blocks up to 100cm2, scraBScm2, powder 315 and 630 micron)

- vermiculite concentrate and exfoliated vermiculite (all grades)
- pegmatite (blocks and powdered).

http://jsc-kovdorsluda.tradenote. net/ http://companies.globalmarket.com/kovdorslt

da-llc-151056.html



TheOlconOl enegor sk | ron Or e nGnngand processing diaht in@leregonsk, part of OAO Severstal.
Mines: Kirovogorsky, Professor Bauman, the 15th Anniversary of October, Komsomolsky and Olenegosk; 4.8 min metric tons of Fe
ore in 2008



