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Abstract: The article reviews the status and development trends of the mining and smelting industry in the
Primorye Territory. The main economic indicators, presented in the article, allow one to conclude that the
current business of the companies is quite successful. Detailed examination of the status of companies’ main
assets shows the challenges faced by enterprises of mining industry in the Primorye Territory. The main
problem concerns depletion of deposits. For example, as of 2011, proven commercial reserves at "Vostok-2"
deposit will last for workings over 5-7 years. Therefore, in the article special attention is devoted to the analysis
of major investment projects in mining and processing of tungsten ore, discovery of new deposits with a high
content of metals, including precious ones, build up mining and concentrating mill with extraction and
processing of ore to recover titanium oxide, vanadium oxide and iron into the concentrate. Implementation of
investment programs will enhance the sustainability of the company in the metals market, promoting new
industrial technologies, expanding and improving the quality of social infrastructure in the region.
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INTRODUCTION The share of tungsten mining  enterprises in

At the present stage of development, mining and Mining Company" and Lermontov mining and
smelting industry is characterized by number of specific concentrating mill), who continued operating at low prices
peculiarities. In recent years, the investments into the and are highly profitable at current prices for tungsten, is
extractive industries have increased in China and  India. accounting for over 80% of total tungsten production in
In this context, scientific organizations around the world Russia.
conduct research aimed at improving the efficiency of Over 90% of exports are shipped to Asia-Pacific
mining enterprises, proposing both general policy countries. Since 2005, all lead and zinc concentrates are
recommendations [1, 2] and best practices for specific exported.
regions and companies [3-6]. Overall commercial output (in current prices) of

Mining industry of the Primorye  Territory  (Russia) industry leading enterprises has increased in 2011 by 2644
is based on a unique mineral resource base which million rubles (60%) as compared with the previous year
includes more than 45 kinds of mineral deposits and its and amounted to 7072 million rubles.
share in total industrial production in the Primorye The average number of employees in non-ferrous
Territory is about 5% [1]. metallurgic companies in 2011 amounted to 4915 people

The share of nonferrous metals in total industrial (104% compared to last year) and their average salary
output of the Primorye Territory is 5.1%. Though its amounted  to  25656  rubles per person (133% compared
significance is determined not so much by total industrial to last year).
output, as predominantly by the fact that the leading Two entities, forming a consolidated processing
companies in this sector are city-forming enterprises, as complex (plant) for the extraction and processing of
well as availability of unique raw material resources for tungsten ore, were established in consequence of the
fluorspar, tungsten and polymetals [8]. privatization of the former "Primorsky GOK":

Primorye Territory (JSC "Primorsky GOK , JSC “AIR
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Open Joint Stock Company "Primorsky Mining and Despite the stable operation of JSC "Primorsky GOK"
Concentrating Mill" for ore mining. in 2009-2011, provision of proven commercial reserves of
Joint Stock Company "AIR Mining Company" for ore the Vostok-2 deposit is 5-7 years.
processing. In order to retain the company, in 2007 "Primorsky
The plant was built on the richest tungsten deposit GOK" bought at auction the license for exploration and

in 1977 in the spurs of the Sikhote-Alin at a distance of production of tungsten ore in the "Skrytoye" deposit of
230 km from the railway. Vostok residential settlement for Malinowski ore cluster in  the  Dalnerechensk  Region.
7500 people was built nearby the plant. The project provides for transportation and enrichment of

JSC "Primorsky GOK" is Russia's largest mining tungsten as industrial product received from "Skrytoye"
company for tungsten ore (extracting 66% of total deposit at the existing processing plant in Vostok
tungsten ore in Russian). About 50% of the company’s settlement.
production goes to the Russian domestic market, as well
as to China, Japan and Australia. Commissioning  of  the  "Skrytoye"  deposit  will

The plant currently includes the following units: an allow to:
underground mine, enrichment factory, reshipping base in
Dalnerechensk, energy supply plant, motor transport and Maintain the tungsten-mining industry of the
other ancillary plants, timber logging unit and wood Primorye Territory;
processing plant. Ensure the sustainability of the company businesses

The enterprises are focused on the following over 30 years providing product output at amount of
businesses: developing tungsten deposits, mining and 2 billion rubles and get profits of 400 million rubles.
ore processing and production of tungsten and copper Create 600 new jobs and increase employment in
concentrates. Both concentrates are sold in the worldwide depressed regions of the Primorye Territory;
market [9]. Increase the tax base and provide additional

A study on the current status of enterprises in mining revenues to the budget at all 
and smelting industry in the Primorye Territory was levels.
carried out based on internal information available for
public from company records and statements. The total investment for this project is 10.5 billion

The Main Part: In 2011, the number of employees at JSC The investment project "Field development of a
"Primorsky GOK" totaled 313 people and the average “Skrytoye” tungsten ores deposit" is included to the list
salary  was  30800  rubles  (114%  compared   to  2010). of priority investment projects in the Far Eastern Federal
The  number  of employees of "AIR Mining Company" District.
was 891 people with the average salary of 25900 rubles The current status of the project. Geological
(113% compared to 2010). exploration has been performed, technological sample has

In 2011, the total production of tungsten concentrate been collected, washability studies have been conducted
amounted to 2.6 billion rubbles (186% compared to 2010), by X-ray radiometric separation with the release of 50-60%
while  copper  concentrate  production  amounted to of  dead  ground  and  obtaining tungsten middlings.
203.7 million rubles (137% compared to 2010). The amount Total costs of the deposit amounted to more than 350
of  taxes  and  charges  paid was 470.7 million rubles million rubles. The feasibility study of ore quality
(280% compared to 2010). requirements  has  been  completed   and    estimations  on

rubles (Figure 1).

Fig. 1: The structure of project investments (billion rubles).
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inferred ore have been made. The “Skrytoye” mine In  2011,  the  company  had  paid  the  following
development project (phase 1) has been designed by the taxes: 27233 thousand rubles to  the  federal  budget
"Uralmekhanobr" Institute in Yekaterinburg. (184% compared to 2010), 78311 thousand rubles to the

Affiliate of the State Unitary Enterprise regional budget (142% compared to 2010) and 43828
"Primteploenergo" of Lermontov mine is located in the thousand rubles to the local budget (248% compared to
northern part of Pozharsky Region in the Primorye 2010).
Territory, 20 km away from the Bikin train station of the In 2011, average wage amounted to 20256 rubles
Far East Railroad. Urban-type settlement Svetlogorye was (114% compared to last year).
built along with mining and processing enterprise. Development prospects. Company development

The “Lermontov GOK” includes Central and the master plan provides for the implementation of the
North-West open-cut mines with ore reclaiming plot, following investment project: "The maintenance and
dressing plant with the tailing dump, boiler room, vehicle development of facilities for the extraction of ore and
fleet, mechanical repair shops, repair and construction site diversification of production at JSC "Dalpolimetall" for the
and housing and public utilities. period from 2010 to 2015".

The first stage of the tungsten extraction and Implementation of the project will diversify the
processing plant was put into operation in 1987. existing mining operations through involvement into

Integrated plant works out opencast Lermontov development new deposits with a high content of metals,
tungsten deposit, processing extracted ore at the including precious ones.
concentrating mill. Produced tungsten concentrates are While 72.19 million rubles was spent for investment
mainly supplied to the domestic market. activities in 2009-2010, 78.64 million rubles was spent for

In 2011, the number of employees was 273 persons investments and upgrade of basic equipment in 2011. 
and  the  average  salary  amounted  to  18340 rubles In addition, the advance payment for leasing in the
(153% comparing to 2010). amount of 87.3 million rubles was made for 10 items of

During the year 2011, the produced tungsten machinery of which 9 items have already been received.
concentrate amounted to 350.3 million rubles (10.6 times The imported underground self-propelled machinery park
more than in 2010). Taxes and charges paid, made up 46.6 has been increased by two dump trucks and three LHD
million rubles (203% comparing to 2010.) machines.

The problem of the company concludes in limited In 2012,  it  is  scheduled  to  continue  construction
resource base. of the  adit  level  at Nikolaevsky open-cut mining

JSC "Dalpolimetall" is a modern mining and (horizon -420 m). Further slope sinking below the horizon
concentrating complex with advanced technology, high of +440 m is scheduled for the South minefield, as well as
production facilities and skilled engineers and changing the mine to remove the lower reserves by means
technicians. of self-propelled machinery. Continuation of the works on

It includes Nikolajevsky mine camp, 2nd Soviet, mine construction at Silinskaya minefield and production
Primorsky and Upper mines, processing factory, transport of 10 thousand tons of by-ore is scheduled for 2012.
and stevedoring plants, as well as numerous auxiliary Broken working at this minefield will start in 2013.
units to ensure the needs of the enterprise. It is also planned to ensure production growth and

The company produces lead and zinc concentrates. extend the life length of the Upper ore mine.
All concentrates containing small amounts of precious In 2012, it is scheduled to produce 760 thousand tons
metals are exported to the Asia Pacific Region. of ore. To accomplish this, it is planned to purchase 24

JSC "Dalpolimetall" is provided with mineral items of equipment by leasing for a total of 243 million
resources for a period of 20 years. There are several ore rubles with estimated payment in amount of 55 million
fields in the vicinity of the enterprise requiring exploration rubles in 2012. This will increase the production in 2013 up
works that will make it possible to discover new deposits to 850 tons of ore.
of lead and zinc with a high silver content. Own means are insufficient to implement the project.

In 2011, the total output amounted to 1924.4 million Their deficiency is stipulated by demurrage and
rubles (110% compared to last year). requirement for the annual repayment of loans

On the basis of quantities, the following was restructured by 2012, as well as the lack of new lending
produced  in   2011:  17534  tons  of  lead  concentrate options until the amount of loans is repaid back to the
(94% compared to last year) and 31477 tons of zinc credit limit level set for the companies by Sberbank of
concentrate (97% compared to last year). Russia  and  the  Far East Bank. In addition, the company
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has exhausted its ability to raise debt capital due the lack km wide, stretching from Pozhiga village towards
of floating charge. Therefore, the project implementation Melnichnoje village and further towards the lower Armu
requires state financial backing. and Kolumbe rivers basin.

The project is included into the "Comprehensive The Ariadnenskoe placer deposit of ilmenite, situated
investment plan for the development of Dalnegorsk town in Dalnerechensky  Region,  with  inferred  resources  of
for 2010-2015" [10]. The implementation of this plan would 71 million tons of titanium is included by the Federal
increase employment and quantity of output and would Agency for Subsoil Use to the list of sites of subsoil
be essential for securing social and economic stability in resources in the Primorye Territory, granted for use in
single-industry town of Dalnegorsk. 2012.

Currently, the JSC "Industrial investments", the The Ariadnenskoje deposit can become a basis for
management company, is working on the development of creation of mining and concentrating mill producing and
investment programs to upgrade production and increase processing of 2-5 million tons of ore per year, as well as
production capacity. Largest banks, including extracting  150-300  tons  of  titanium  oxide  concentrate,
"Vnesheconombank", are involved for these purposes. 6 tons of vanadium oxide and 100-250 tons of iron.
An action plan is being developed and a working group The technology on hydro fluoride complex
has been set up. processing of ilmenite concentrates to produce titanium

Investment program provides for the ongoing dioxide in a special economic zone (SEZ) of industrial type
modernization of the main workshops. In particular, new called “Titanium Valley” in the Sverdlovsk Region,
equipment will be implemented to the boric acid proposed by the Institute of Chemistry (P.S. Gordienko),
production line. Operation of this equipment will help to should be proved by a feasibility study and viable
stabilize the technology process, increase production investment project that could get support and be
output and reduce the cost of its manufacturing. implemented in the SEZ [12].

Unfortunately at the present time, in the Primorye
Territory there are no non-ferrous metal works associated CONCLUSION
with the titanium feedstock processing.

Australia, South Africa, Canada and Norway are the Construction of pilot module to implement the
world's major producers of titanium concentrate. proposed technology would be possible at the expense of
According to the analytical agencies forecasts, the investors or owners interested in applying this
production of titanium dioxide in the period from 2008 to technology at existing plants processing titanium-raw
2015 will be increased by 3% (especially in China) that will materials, including "Titanium Valley".
consequently increase the demand for titanium-containing If the proposed technology will be competitive,
raw materials. Titanium feedstock market (titanic iron ore perhaps in future it would be possible to implement it
and rutile) will develop progressively in connection with while designing mining and concentrating mill based on
the steady increase in demand for titanium dioxide, which the Ariadnenskoje deposit in the Primorye Territory.
is primary product yielding from this raw material [11]. It is planned to develop the mining base and to

The production technology existing at operating update the existing fleet of mining equipment and
domestic enterprises provides the opportunity to produce machinery in the first instance. Enhancement of ore
a very limited number of titanium dioxide grade production is essential, first of all, to meet intended
compositions - no more than just 3-4 grades, that does not output growth.
meet the needs of industry, while the domestic market
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