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Preface 

This edition of the Minerals Yearbook records the performance of the worldwide minerals industry during 1993 

and provides background information to assist in interpreting that performance. Content of the individual Yearbook 

volumes follows: | , 

Volume I, Metals and Minerals, contains annual reports on virtually all metallic and industrial mineral 

commodities important to the U.S. economy. In addition, a chapter on survey methods used in data collection with 

a statistical summary of nonfuel minerals and a chapter on trends in mining and quarrying in the metals and 

industrial mineral industries is included. 7 

Volume II, Area Reports: Domestic, contains chapters on the minerals industry of each of the 50 States and 

Puerto Rico, Northern Marianas, Island Possessions, and Trust Territory. This volume also has a chapter on survey 

methods used in data collection, including a statistical summary of domestic nonfuel minerals. 

Volume III, International Review, contains the latest available mineral data on more than 175 foreign countries 

and discusses the importance of minerals to the economies of these nations. The reports also incorporate location 

maps, industry structure tables, and an outlook section. 

The annual international review is presented as five area reports and one world overview: Mineral Industries 

of Africa, Mineral Industries of Asia and the Pacific, Mineral Industries of Latin America and Canada, Mineral | 

Industries of Europe and Central Eurasia, Mineral Industries of the Middle East, and Minerals in the World 

Economy. Due to budget constraints detailed mineral trade statistics by country will no longer be included in this 

publication. However, in the future abbreviated trade data for the major mineral trading countries will be made 

available by electronic or other means. For information on trade statistics call the Chief, Section of International 

Data at (202) 501-9700. 
- 

The U.S. Bureau of Mines continually strives to improve the value of its publications to users. Constructive 

comments and suggestions by readers of the Yearbook are welcomed. 

Rhea L. Graham, Director 

iii





I
 

Acknowledgments 

The Country Specialists in the Division of International Minerals, U.S. Bureau of Mines, in preparing the 

International Review regional books of Volume III of the Minerals Yearbook, extensively utilized statistics and data 

on mineral production, consumption, and trade provided by various foreign government minerals and statistical 

agencies through various official publications. The cooperation and assistance of these organizations is gratefully 

acknowledged. Statistical and informational material was also obtained from reports of the U.S. Department of 

State, from United Nations publications, and from the domestic and foreign technical and trade press. Of particular 

assistance were the routine and special reports submitted by the 10 Regional Resource Officers assigned to minerals 

and petroleum reporting and by economic and commercial officers and other officials of the Department of State 

located in U.S. Embassies worldwide. Their contributions are sincerely appreciated. Internal statistical support is 

provided by the staff of the Section of International Data, Division of Statistics and Information Services. 

The regimes of some countries reviewed in this volume may not be recognized by the U.S. Government. The 

information contained herein is technical and statistical in nature and is not to be construed as conflicting with or 

being contradictory of U.S. foreign policy. 

George J. Coakley 

Chief, Division of International Minerals 

Vv





EO 

C ont ents United Kingdom ........... 367 Central Eurasia. He has more than 

Uzbekistan .............. 379 25 years of experience, including 3 

Map Symbols............. 385 years as a civil engineer with the 

Preface .........eeee--. iii | Map Legend ............. 385 State of Texas, 2 years as a mining 

Acknowledgments .........-.- V engineer with HPE Consulting, and 9 

Introduction. .........+..... 1 years with the U.S. Army Corps of 

Western Europe ............ 1 Table Engineers. Mr. Newman joined the 

Central Europe ............ 1 Research Directorate of the U.S. 

Central Eurasia ............ 2] Table 1.—Europe and Central Bureau of Mines in 1981 as a mining 

Selected General Sources of Regional Eurasia: Production of Selected engineer working on improved 

Information .............. 3] Mineral Commodities for 1993 .. 4| efficiency in materials handling. Since 

Albania .. 0... eee ee eee I 1983, he has worked as a country 

Armenia .........0000006+ 15 ° specialist for Canada, selected Latin 
Austria... 1. eee eee eee eee 19 Vitae American countries and Westerm 

Azerbaijan .......--+6+222- 29 Europe. Mr. Newman holds a B.S. 

Belarus ........-e2e2eee2004 39 Mr. Michel C. Frippel is Chief, Branch degree in Geology and an M.S. in 

Belgium and Luxembourg ...... 39| of Europe and Central Eurasia. He Engineering, both from the University 

Bosnia and Herzegovina ......-. 53] has been with the U.S. Bureau of of Texas, El Paso. He is a registered 

Bulgaria ............-.+++++ 59| Mines since 1988. His experience professional engineer in the State of 

Croatia. ...........+++-+.+-+-+ 67| includes 7 years as a materials Texas. - 

Czech Republic ...........-. 73] engineer in the U.S. aerospace Mr. Jozef Plachy is a country specialist 

Denmark and Greenland ....... 85] industry (at Lycoming, The Boeing in the Branch of Europe and Central 

Estonia... 2... eee eee eee ee 93 Airplane Co., and the Grumman Eurasia. He has been with the U.S. 

Finland .........00eeeeee OF Aircraft Engineering Corp.) and more Bureau of Mines since 1976 where he 

France .........2-e0++--- 107 than 13 years in international minerals has worked as a mineral trade 

Georgia ...........+.+.+.+.+ 1211] investment, planning, and marketing Statistician, Soviet mineral industry 

Germany ..........----+ 127] at AMAX Inc., where he represented | "esearch assistant, and Eastern 
Greece .......¢ eee eee eee 145 the company in Europe, Asia, Latin European country specialist. Mr. 

Hungary ..............-++ 155] America, and Africa. Mr. Frippel Plachy is a graduate of Vysoke Ucent 

Iceland...........+++.+++ 165] holds a Master’s degree in Business Technicke-Fakulta Stonjni in Brno, 

Ireland .......2++-++++++ 169] Administration from Columbia Czechoslovakia, and holds an M.A. 

Italy ........2+246242++ 175] University and a B.S. degree in in history from Western Connecticut 

Kazakhstan ............+++ 187] Metallurgical Engineering from the State College. 

Kyrgystan .............++ 199] Polytechnic University. He has also Mr. Walter Steblez is a country 

Latvia ............+++.+++ 203] done graduate work in Metallurgy and specialist in the Branch of Europe and 

Lithuania ...............-. 207! = Materials Science at New York Central Eurasia. He has been with 

Macedonia ...........-..+.- 211] University. the Bureau of Mines since 1974. His 

Malta .........+.2++.+.-.+.+ 2171 Mr. Richard M. Levine is a country work experience includes 4 years as a 

Moldova..........+.++++++ 219] — specialist in the Branch of Europe and | Soviet Research Analyst at the 

Netherlands ..............- 223 Central Eurasia. He has more than Stanford Research Institute and 5 

Norway .........++++.+.++ 231] 20 years of experience as an analyst years as a State Department contract 

Poland .......-2..2eee2-2- 241 of Soviet industry and economic Russian language interpreter . Mr. 

Portugal ...............++ 253] affairs. Mr. Levine joined the U.S. Steblez obtained his B.A. degree in 

Romania...............-.- 261] Bureau of Mines as a mineral history from the University of 

Russia ........+-+++++++++ 279] specialist for the U.S.S.R. in 1981. Cincinnatt. = 
Serbia and Montenegro ....... 303) Prior to joining the Bureau, he was Mr. William Zajac is a country 

Slovakia ............+.+.+.++ 311] Senior Research Specialist at the specialist in the Branch of Europe and 

Slovenia .........+++++++ 317] Library of Congress. Mr. Levine Central Eurasia. He has been with 

Spain... .....+22-2-++++++ 323] holdsa B.A. degree from Ohio State the Bureau of Mines since 1974 
Sweden ..........++.+++ 337] University and an M.A. in Soviet where, for 12 years, he worked in the 

Switzerland .............+. 347| Economics and Area Studies from area of international minerals 

Tajikistan ...........+.+.+++ 351 | Georgetown University. statistics. He has been a co-author of 

Turkmenistan ............+.- 355 | Mr. Harold R. Newman is a country "Minerals in the World Economy." 

Ukraine «1.62. e eee eee ee. 359 specialist in the Branch of Europe and 

THE MINERAL INDUSTRY OF EUROPE AND CENTRAL EURASIA—1993



For comments or further information, | | 
please contact ) 

The Branch of Europe and Central | a 
Eurasia 

The Division of International | | 
Minerals | | | 

U.S. Bureau of Mines | 
810 7th St. NW, MS 5205 | | | ) 
Washington, DC 20241 : a | 
Telephone: (202) 501-9667 , 

| Fax: (202) 219-2489 

THE MINERAL INDUSTRY OF EUROPE AND CENTRAL EURASIA—1993



THE MINERAL INDUSTRIES OF 7: | oe 

By Michel C. Frippel and Staff, Branch of Europe and Central Eurasia | 

INTRODUCTION —— metalliferous raw materials. It, | was continuing to seek foreign investors 

Ae —___—_——— | therefore, imports significant quantities of | to assist in privatization efforts. 

This section of the Minerals Yearbook the latter and ranks along with the United | Germany continued to spend in the order 

reviews the minerals industries of 46 States and Russia as a major smelter and | of $100 billion per year in restructuring 

countries: the 12 nations of the European refiner of metals. On December 31, | eastern German industry. The 

Union (EU) (Belgium, Denmark and | 1992, trade barriers between the 12 EU | Treuhandanstalt, the German Government | 

Greenland, France, Germany, Greece, nations were eliminated and, as expected, | agency in charge of privatizing a large 

Ireland, Italy, Luxembourg, the 1993 saw a continuation of the number of eastern German companies, 

Netherlands, Portugal, Spain, and the rationalization, privatization, mergers, reportedly will be closed in 1994. In the 

United Kingdom); 6 of the 7 nations of | and acquisitions that have been ongoing | western part of Germany, two of the 

the European Free Trade Association in Western Europe for the last decade. country’s largest steel companies and 

(EFTA) (Austria, Finland, Iceland, The United Kingdom’s commitment to engineering firms, Hoesch AG and 

Norway, Switzerland, and Sweden); rationalization of its coal industry, for Friedrich Krupp AG merged. Only 

Malta; the 12 Central European example, was demonstrated by the fact | Greece, in the European Union, was 

economies in transition (Albania, Bosnia that, at the end of 1993, only 22 showing a reversal in efforts to 

and Herzegovina, Bulgaria, Croatia, the underground coal mines were in operation denationalize its industrial sector. 

Czech Republic, Hungary, Macedonia, in the United Kingdom, compared with 

Poland, Romania, Serbia and | 29 in 1992, and overall productivity in Central Europe 

Montenegro, Slovakia, and Slovenia); and British coal mines was reportedly 17% 

the countries of Central Eurasia higher than in 1990. Germany and In Central Europe, rationalization and, 

(Armenia, Azerbaijan, Belarus, Estonia, France also continued to close down their | where possible, privatization were 

Georgia, Kazakhstan, Kyrgystan, Latvia, less efficient coal mines, but appeared | ongoing. There also were concerted 

Lithuania, Moldova, Russia, Tajikistan, somewhat less aggressive than their | efforts at controlling environmental 

Turkmenistan, Ukraine, and Uzbekistan). British counterparts in cutting back on | pollution and seeking to reverse some of 

subsidies to their respective coal | the environmental destruction that had 

Western Europe industries. Pushed by the European | gone unabated since the 1940's. 

Union’s efforts to rationalize the steel | Virtually every Central European country 

Western Europe, as defined here, sector and eliminate subsidies, European | had new environmental laws prepared 

sncludes the 12 nations of the EU and the steel companies were cutting back on | and, of far greater importance, was 

7 nations of EFTA. It is the single competition through mergers, seeking to enforce these laws. As CMEA 

largest trading area and consumer of raw acquisitions, cutbacks, and marketing members, many of these countries, in 

materials in the world. Western Europe’s agreements. France’s Usinor Sacilor, fact, had had strict environmental laws. 

mining sector is no longer as important to which, in the last decade, has grown to | The laws just had not been enforced 

the area’s economy as it once was and become the world’s second largest steel | effectively. It now appears that, in many 

increasingly relies on North and South producer (after Nippon Steel), continued Central European countries, these laws 

America, Africa, and Australia to supply to lead the push for increased | are being enforced. In Poland, for 

raw materials for its significant minerals rationalization of the industry. In 1993, | example, most operations at the Huta 

processing industry. In this respect, as Sollac, a subsidiary of Usinor Sacilor, | Bobrek steel mill, as reported by "Metals 

the major consumer of raw materials, took over 30% of Spain’s Barcelonesa de | Bulletin,” were closed down reportedly 

Western Europe is the single most Metales, and Ilva S.p.A., Italy’s fourth | for environmental reasons in 1993. The 

important determinant of global raw largest manufacturing company, and Polish Government had given an 

materials production. Western Europe Europe’s third largest steel producer, | ultimatum to Huta Bobrek in June 1992 to 

has significant reserves of industrial continued its efforts at rationalization | limit radically pollution from mill 

minerals but has limited availability of through restructuring and cutbacks and operations within one year. When these 
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limits were not effected to the | Russian petroleum. As a result, most of | economics and are surrounded by | Government’s satisfaction in the required | these nations, with the notable exception | neighbors who also lack this experience. time, the plant was shut down. | of Slovakia, which was about to have | In addition, approximately one third of Restructuring and modernization of | access to low priced energy from the new | the Central Eurasian nations were at war existing facilities were ongoing Danube dam project, cut back on energy | or suffering serious civil disorders which throughout the region. Modernization consumption in general and high energy | made economic growth difficult, if not _ | was being funded through several | minerals production in particular. | impossible. As a result, with the notable sources. These included foreign partners, Hungary, for example, ceased producing | exception of Turkmenistan, which was a local and foreign banks, and international primary aluminum by yearend. The fact major supplier of natural gas to other financial institutions—specifically the | that these countries are apparently | Central Eurasian nations and showed an World Bank and the European Bank for successfully reducing, and _ even | 8% increase in GDP in 1993, none of the | Reconstruction and Development. With eliminating, production of those minerals | Central Eurasian countries showed the notable exception of the newly formed | which they do not have a natural increased growth in their economies. republics of the former Yugoslavia, comparative advantage to produce | Some, however, were able to restructure | which were either still in civil war or efficiently, will serve to make the | their economies to attract foreign feeling the effects of that war, and | industries that survive more competitive | investors and receive support for. Albania, which has not yet been able to | and profitable. It also will mean the restructuring of various industries from effectively restructure its economy, the opening of future markets to western (and | the World Bank and the European Bank gross domestic products (GDP) of many | Central Eurasian) producers of those | for Reconstruction and Development. Central European countries were products that cannot be produced | Minerals traders are among the most apparently reaching levels of stability and competitively in Central Europe. active westerners in this part of the world growth after years of continued decline as and, according to recent CRU these countries were apparently beginning | Central Eurasia | International Ltd. publications, there have to successfully develop into market | been a significant number of successful economies. Poland, the Czech Republic, Central Eurasian mineral production is | contractual agreements involving toll and Hungary were all beginning to show | dominated by three countries: Russia, refining of a variety of ores in | economic stability and, as a measure of Kazakhstan, and Ukraine. Russia and Kazakhstan, Russia, and Uzbekistan. this, were accepted as associate member | Kazakhstan are major international | Those western companies which have countries of the EU. In Poland, | minerals producers in a wide ranging | invested in Central Eurasia have generally historically the largest producer of steel variety of minerals. Ukraine is a major sought to do so in gold tailings in Central Europe, steel production, producer of iron ore, coal, manganese, reprocessing and refining and petroleum which had decreased almost 43 % between | and ferrous products. Also of importance | extraction. In some instances this has 1986 and 1992, showed a slight increase | as a mineral producer is Uzbekistan, | been done to ensure that part of the between 1992 and 1993 for the first time | which is the world’s seventh largest gold | copper or aluminum smelter Capacity, in in six years. In fact, other than the producer. Azerbaijan and Turkmenistan | which they have been toll refining Czech Republic, which had a slight | are important fuel mineral producers; and | intermediate products, will be available to decrease in steel production in 1993, all Kyrgystan, Armenia, Georgia, and | them in future years. Projects involving other Central European countries, outside Tajikistan produce several minerals of | U.S. companies include Newmont Mining of the former Yugoslavia and Albania, | international Significance; the three Baltic | Corporation’s Murantau gold joint showed some increases in _ steel | states (Estonia, Latvia, and Lithuania) | venture project in Uzbekistan and production over the previous year. It | and Moldova are relatively unimportant | Chevron Corporation’s efforts to invest in Should also be added that Central | minerals producers, but are increasingly | Kazakhstan’s petroleum sector. Overall, European nations, which had come to becoming important transshipment points | however, foreign investment in the rely on low priced Russian energy and, to | and entrepots for minerals; Belarus, | Central Eurasian mineral sector, other varying degrees, on their own high sulfur except for potash, has no international | than petroleum, has been relatively lignite reserves to fill a significant part of | significance in mineral mining or | minor. Reduced internal consumption their energy needs during the last fifty | refining. Like Central Europe, Central | and the need for hard currency on the years, were now running into difficulty | Eurasia also was seeking to adapt to | part of local governments have with regard to these sources of energy. | market economy structures. Unlike the encouraged exports of current minerals Firstly, they were coming under | Central European nations, some of which production. These added exports have increasing pressure to install expensive | have a previous history of market | helped depress the international prices of coal cleaning processes in order to | economics and border on some of the | several commodities, including continue to use high sulfur lignite while | most advanced economies in the world, a | aluminum, magnesium, nickel and controlling sulfur emissions. Secondly, | number of Central Eurasian nations have | titanium. In the case of aluminum, they were facing increased cutbacks in | no experience with modern-day market | Russia, as well as some Western 
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companies, reportedly cut back on Interfax Petroleum Report, weekly. U.S. Joint Publications Research Service, | 

production during the year, somewhat Interfax Statistical Report, weekly. Arlington, Virginia: oe 

alleviating the downward price trends in International Lead and Zinc Study Group, Foreign Broadcast Information Service. 

the international aluminum markets. The London, England. | . ___ Regional Publications, weekly. | 

World Bank and the European Bank for International Monetary Fund, Washington, World Bank, Washington, DC: Bank 

Reconstruction and Development have De: news releases. 
oo. : : International Financial Statistics, monthly World Bureau of Metal Statistics, London, 

been active in supporting environmental and annual yearbook. England: 

programs in many of the Central Eurasian | The Journal of Commerce, New York, World Metal Statistics, monthly. | 

countries. Moreover, surrounding New York. | 

countries, particularly the Scandinavian | Metal Bulletin Journals Ltd., London, 

nations, which are concerned about England: | | 

environmental pollution from Central Metal Bulletin | | | 

Eurasia affecting their environment, have Metal Bulletin Monthly a : | 

offered to fund some of the cleanup. Of | McGraw-Hill, Inc., New York: | ne 

particular concern has been the Chernobyl Engineering and Mining Journal, a 

nuclear facility in Ukraine and other monthly. ae : a 
. . Miller Freeman Publications, San 

nuclear reactors throughout the region, in Franci vps, 
_ _ = _ rancisco, California: 

addition to sulfur dioxide emissions from World Mining, monthly. 

nickel production facilities in the Kola | Metallgesellschaft AG, Frankfurt-am- | . | 

peninsula in northwestern Russia. Main, Germany: | : . : 

Metallstatistik 1980-90. | | | 

(Michel C. Frippel, Chief, Branch of Europe and rans Holding. d . | : 
Central Eurasia, Division of International Minerals. ining Journal Ltd., London, England: - | 

Mining Magazine, monthly. | 

Mining Journal, weekly. | | 
Mining Annual Review. | | 

SELECTED GENERAL SOURCES OF Nuova Samim, Rome, Italy: _ | | 

REGIONAL INFORMATION Metalli Non Ferrosi Statistiche. a 

Organisation For Economic Cooperation 
and Development (OECD), Paris, | | 

Barclays Bank International, London, France: . | 

England: OECD Economic Surveys. 7 

ABECOR Group Country Reports. Penn Well Publishing Co., Tulsa, 7 

British Broadcasting Corp., Reading, Oklahoma: 

England: International Petroleum Encyclopedia. 

Summary of World Broadcasts (SWB). Service Etude et Statistique Metaleurop 

British Geological Survey, Keyworth, S.A., Fontenoy-Sous-Bois, France: | 
England: Annuaire Statistique. | | 

World Minerals Statistics, various issues. Sovetskaya Entsiklopediya, Moscow, 

British Sulphur Corp. Ltd., London, U.S.S.R.: 

England: Gornaya Entsiklopediya, 5 Volumes. 
Nitrogen, bimonthly. United Nations Statistical Office, New — 

Phosphorus and Potassium, bimonthly. York, New York: 

Sulphur, bimonthly. U.N. Trade Statistics. 

Eurostat, Brussels, Belgium: U.S. Central Intelligence Agency: , 
Energy and Industry Monthly. World Factbook, annual. 

Fairchild Publications, New York, New U.S. Department of Commerce: 

York American Metals Market, daily. Bureau of the Census: Trade Statistics. 

Financial Times, London, England. International Trade Administration: 

Institution of Mining and Metallurgy, Foreign Economic Trends and Their 

London, England: Implications for the U.S.; International 

Transactions, monthly. Marketing Information Series. | 

Bulletin, monthly. U.S. Department of Energy. | 

Interfax-America, Inc., Denver, Colorado: U.S. Department of the Interior, Bureau of 
Interfax Business Report, daily. Mines: 

Interfax Financial Report, weekly. Mineral Commodity Summaries. 

Interfax Mining and Metals Report, Minerals Yearbook, v. 1, Metals and 

weekly. Minerals. 
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ss I. I. NN 

TABLE 1 | | De 

__ EUROPE AND CENTRAL EURASIA: PRODUCTION OF SELECTED MINERALS FOR 1993* 
| | (Thousand metric tons unless otherwise specified) | 

Iron and steel Ferroalloying materials | Aluminum Copper Lead 
| eee _(metal content) _{metal content) — 

7 Iron ore Pig iron ome Chromite Manganese act Bauxite Primary 
| (metal (gross | (gross | (gross Mine Refined Mine Refined 

Content) weight) (gross weight) | (gross Pre- weight) metal | | weight) weight) duction 

Western Europe: 
European Union (EU): | 

Belgium _ 8,213 10,250 _ | _ _ — _ _ 298 _ 127 | 
Denmark-Greenland _ _ 604 _ _ _ —_ _ _ —_ _ —_ 
France 2,100 12,679 17,179 _ _ To mm ASB Om 53 — 280 
Germany 11 26,968 37,622 —_ a — —_ 552 _— 632 — 334 
Greece 575 _ 940 _ _ 11 1,700 s«48 _ _ 26 _ 
Ireland — _ 325 ~ — _ — _ — — 48 12 
Italy _ 11,066 25,701 _ _ _— | 97 170 _ 100 12. 197 
Luxembourg _— 2,411 3,292 _ _— _ _ _ — _ _ — 

Netherlands _ 5,406 6,001 _ _ _ 229 _ _ _ 24 
Portugal 1 385 750 _ _ _ _ — 160 _ _ 4 

| Spin” 1,166 5,411 12,646 _ _ ~~ 355 4 180 26 111 
United Kingdom 6 11,808 16,693 _ _ 28 - 239 — 47, 1 364 

Total BU 3,859 84,347 132,003 ~ “= 4 (1,797 «2,151 «64S S—«*a 30S 4583 
BuopenFreeTrde eS eS 

Association: 

Austria 320 3,000 3,700 _ _ — _ _ _ 51 1 15 
Finland _ 2,400 3,100 500 — 15 — - 11 73 —_ — | 
Iceland —_ _ _ ~ | _ — _ 91 _ _ —_— —_ 

Norway 1,360 73 502 _ _ 57 | _ 814 9 37 2  - 
Sweden | 9,800 2,600 4,300 — _ 7 _ _ _ 82 89 99 113 88 
Switzerland _ 70 1,000 _ _ _ _ — 85 — —_ — 6 

Total EFTA 11,480 8,143. 12,602 Ss—=<CSSSSC—SC<(Ct*=‘is~sSCSCStStSC<iC SD ODOT D9 Toul Westen —_—_—S——SE= OE oe 

Europe 15,339 92,490 144,605 500 — 118 1,797 3,183 273 1,570 229 1,562 
CamlEuope EN OSS SES SS SS 

Albania 85 0 8 8=——ts«CSSS 282 _ _ 2 _ 3 _ _ _ 
Bosnia and Herzegovina 70 100 115. _— 2 _ 100 15 _ _ _ —_ 

~ Bulgaria SSS 180 900 1,400 _ _ _ _ _ 36 13 45 55 
Croatia _ 20 74 _- _ _ 2 26 _ “= _ _— 
Czech Republic 39 5,000 7,500 _ _ _ _ _ _ 1 1 20 
Hungary - 1,413 1,752 _ 38 - 561 28 - 11 _ _ 
Macedonia 1 20 50 5 _ _ _ — 7 _ 12 8 

Poland _ 6,175 9,937 _ _ - _ 47 350 404 63 67 
~ Romania 130 3,191 5,400 _ 125 _ 185 116 25 23 15 17 

Serbia and Montenegro _ 62 183 _ _ 2 102 26 70 51 9 6 
Slovakia 350 3,000 3,000 _ _ _ _ 60 1 28 2 _ 
Slovenia _ _ 350 _ _ _ _ 80 _ _ _ 4 
Total Central Europe 855 19,891 29,766 287 SsS*~=<C~SSSC(“ SSS de 

Central Eurasia: ——  —— eee eee eee eee Ee 

Armenia _ _ _ — _ _ _ _ 1 —_ _ _ 
Azerbaijan 150 _ 200 - _ - _ 20 _ _ _ _ 
Belarus - _ 800 _ ~ — ~~ _ _ — _ _ 

"Estonia _ - _ _ _ _ _ _ _ _ _ _ — eS 
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: | | TABLE 1—Continued ; 

EUROPE AND CENTRAL EURASIA: PRODUCTION OF SELECTED MINERALS FOR 1993' } 

| | | | (Thousand metric tons unless otherwise specified) : 

| | . . . | . Copper | Lead 

| Iron and steel Ferroalloying materials Aluminum (metal content) (metal content) 

a 
Ce aa 

TLS AS ee TS 

| Iron ore _—~Pig iron cue Chromite Mangancee Nekels Bauxite Prima 

(metal (gross : _ (gross | P (gross mary Mine Refined Mine Refined 

content) weight) (gross weight) (gross Pro weight) metal 
| weight) weight) duction 

Central : - | 

Eurasia—Continued: 

Georgia —_ 300 200 =_ 1,000 _ — _ 3 _ 1 _ 

Kazakhstan 9,000 4,000 4,000 2,900 50 _ 500 _ 250 310 160 160 

Kyrgyzstan _ _ _ _ - - _ _ _ — me — 

Latvia | - - _ - - _ — —_ —_ _ _ - 

Lithuania - _ _ - : _- — _ _ _ - _ - 

| Moldova - _ 250 - _ _ _ _ _ _ — _ 

Russia — 40,000 40,000 58,000 121 - 189 4,000 2,900 540 690 35 70 

Tajikistan - _ - _ - - _ 300 - - 2 _ 

Turkmenistan _ - _ - - - - - - - —-— = 

__-Ukraine 36,000 30,000 30,000 - 5,000 . 5 _ 90 - _ _ — | 

Uzbekistan _- _ 600 — - _ _ _ 70 65 20 - 

Total Central - | | | | : 

Eurasia - 85,150 74,300 94,050 3,021 ~ 6,050 194 == 4,500 3,310 864 1,065 218 230 

Total Europe and | | | : | | | 

Central Eurasia 101,344 186,681 268,421 3,808 6,215 314 —s«*7,249 6,891 1,629 3,166 594 =: 11,969 

Total United States 35,116 48,155 88,793 —— _ 5 W 3,695 1,801 2,253 362 1,239 

en enna nanan Se So Ses So —————_—=_ So ———— ——S=_ —— ——————— — eee 

Total world 517,058 527,907 725,129 10,001 21,757 842 = 105,550 19,816 9,352 © 11,375 2,926 5,420 

———— SESE See =e Ee ————— Sb — ——— —— ——— Se ae 

Western Europe as a . | 
me 

percent of world total 3.0 17.5 19.9 5.0 0.0 14.0 1.7 16.1 2.9 13.8 7.8 28.8 

Central Europe as a percent | | 

of world total 2 3.8 4.1 2.9 8 .2 9 2.0 — 5.3 4.7 5.0 3.3 

Central Eurasia as a percent | 
| 

of world total 16.5 14.1 13.0 30.2 27.8 23.0 4.3 16.7 9.2 9.4 7.5 4.2 | 

Europe and Central Eurasia | . . 

as a percent of world 
| 

total 19.6 35.4 37.0 38.1 28.6 37.3 6.9 34.8 17.4 27.8 20.3 36.3 
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TABLE 1—Continued 
EUROPE AND CENTRAL EURASIA: PRODUCTION OF SELECTED MINERALS FOR 1993! 

(Thousand metric tons unless otherwise specified) | 

Zinc (metal content) CO 
| Hydraulic Nitrogen Phosphate rock, Potash 

7 | Mine Smelter cement (N content of (gross weight) (K,0 | production ammonia) equivalent) 
Western Europe: | 
European Union (EU): 

Belgium — 210 7,750 400 —_ — 
Denmark-Greenland a _ | _ 2,100 _ _ _ 
France | : 15 336 22,000 1,800 —_ 1,000 
Germany | _ 381 36,649 2,100 _ 2,900 
Greece 22 — 12,618 57 _ — Ireland | 194 = 1,600 400 _ _ 
Italy 3 270 42,000 1,000 _- 84 
Luxembourg — —_ 750 — _ _ 
Netherlands | _ 207 3,400 2,400 _ — 
Portugal : , _- 3 7,600 150 — _ 
Spain oe | 160 258 26,000 450 _ 600 
United Kingdom - _ 105 | 10,000 900 — 530 | Total EU | ~~ 394 1,770 172,467 9,657 (-)—Ss«S;« AL European Free Trade Association _ | as Be ee 

Austria | } 16 1 5,100 400 — _ 
Finland | 20 171 | 1,100 10 600 _ 
Iceland _ — , 100 9 _ — Norway 44 129 4,368 315 _ _ 
Sweden | : 173 ~ 2,200 _ _— — 
Switzerland | | — — 4,000 35 —_— _ | ‘Total EFTA 223 301 13,868 769 60st‘ 
Total Western Europe | ~~ 617 2,071 186,335 10,426 600 5,114 

Central Europe: ee ES 
Albania — _— 200 15 — —_ 
Bosnia and Herzegovina _ — 150 2 _ — 
Bulgaria 25 47 2,500 1,100 _ —_ 
Croatia _ — 1,683 345 — — 
Czech Republic 5 1 6,000 200 — _ 
Hungary _ 1 2,500 300 _ — 

Macedonia 16 7 500 — — — 
Poland 170 150 12,228 1,500 — — 
Romania 32 14 6,837 1,333 — — 
Serbia and Montenegro 6 7 1,088 120 _ —_ 
Slovakia 3 1 2,500 200 — — 
Slovenia — 3 950 _ _ —_ Total Eastern Europe 257 231 37,136 §=©5,1I9 = a 

Central Eurasia: OO ee EE 
Armenia SSSOS™~SSSSSSS ~ ~ 200 ~ _ _ Azerbaijan == SSOSOSOSCS~SSS _ _ 400 ~ _ _ Blas SOSOSOSC~C~SSSSS _ _ 1,900 500 — 1,900 Estonia SOS~—S—SSSS _ _ 500 100 — ~ Georgia SSt*=~=<“SsSSSSNN 2 _ 700 _ _ _ 

See footnotes at end of table. 
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| TABLE 1—Continued 7 | | 

EUROPE AND CENTRAL EURASIA: PRODUCTION OF SELECTED MINERALS FOR 1993' | | | 

(Thousand metric tons unless otherwise specified) | | 

— 
| | 

| 

Industrial minerals 

Zinc (metal content) —osen Stash 

| —_— Hydraulic itrogen f Phosphate rock, | Potash 

Mine Smelter — cement (N content 0 (gross weight) (K,0 
| production ammonia) equivalent) 

Central Eurasia—Continued 
| : 

Kazakhstan 250 | 240 | 4,000 — | 4,000 _ 

Kyrgyzstan _ _ 700 — — _ 

Latvia _ - 300 | _— _ _ | 

Lithuania | _ _ 1,500 250 —_ _ | 

Moldova _ _- 1,500 _ _ — 

Russia | 170 220 60,000 8,000 8,900 2,600 

Tajikistan _ _ 300 : —_ — | _ 

Turkmenistan _ — 1,100 —— — — | 

Ukraine _ | 12 22,000 1,200 — 160 

Uzbekistan 70 65 6,000 1,309 _ _ 

Total Central Eurasia | 492 537 101,100. 11,359 12,900 4,660 

Te 
— ——————————— ——————————__ SSS See SS 

Total Europe and Central Eurasia 1,366 2,839 324,571 | 26,900 13,500 9,774 

Total United States $13 380 72,400 12,865 35,494 1,506 

te LL — ——————SS— Saas SS Eee SS 

Total world 6,895 7,174 1,300,643 91,497 131,641 20,864 

LL 
Sa ——————_— LS eee ———_—_—— —— ————————— ; 

Western Europe as a percent of world total 8.95 28.87 14.33 11.39 — 0.46 24.51 
NY 

Eastern Europe as a percent of world total 3.73 3.22 2.86 5.59 _ _ 

Central Eurasia as a percent of world total 7.14 7.49 7.77 12.41 9.80 22.34 

Europe and Central Eurasia as a percent of world total 19.81 39.57 24.95 29.40 10.26 46.85 

W Withheld to avoid disclosing company proprietary data; value included in "Total world.” 

‘Some of the individual entries in this table may differ from those appearing in individual country production tables elsewhere in this volume owing to the inclusion in this table of 

data received at a later time. 
| 

2In addition to the production of phosphate rock that is listed in this column, the world phosphate supply was augmented by the production of Thomas slag, a byproduct of pig iron 

production from phosphate iron ores. Thomas slag production, a modest yet significant component of Europe’s phosphate raw material supply, was as follows in 1993, in thousand 

metric tons: France—350; Germany—100; Luxembourg—520. Thomas slag averages about 16% P,O; content. World phosphate rock production averaged slightly more than 31 % 

P,Os. 
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THE MINERAL INDUSTRY OF 

~ ALBANIA! 
; By Walter G. Steblez 

In 1993, Albania’s economy showed | weak financial structures and provide | all sectors and stages of operation 

little improvement compared with that of | both technical and financial assistance that | remained marginal during the initiation of 

| 1992, when industrial production in the would include expertise from specialists | the country’s economic transition to a 

country virtually came to a halt. | from the World Bank. | market system. Any substantial future 

Although the overall performance of | — WWW ——_——_______ gains in Albania’s mineral output would 

| Albania’s mining and mineral processing ENVIRONMENTAL ISSUES depend largely on more fundamental 

industries in 1993 improved somewhat decisions relative to the overall direction 

| relative to that of 1992, the output by The environmental landscape of | of the country’s economic development. 

these sectors of industry was still well | Albania is similar in kind but not in | (See table 1.) 

below production levels that were | degree to that of other former centrally ) —.__PPP________ 

achieved in past years. In a decending | planned economy countries of Eastern | TRADE 

order of value, petroleum, ferro- Europe that were former members of the 

chromium, chromite, and nickeliferous Council for Mutual Economic Assistance Prior to 1992, mineral export was the 

| iron ore were the country’s principal | (CMEA). The most serious point sources | most significant element in Albania’s 

mineral commodities. of environmental pollution were industrial | foreign commerce. With a poor manu- 

sites such as mining, beneficiation, | facturing base, Albania’s sole means of | 

GOVERNMENT POLICIES smelting, and refining complexes | acquiring imported machinery and 

AND PROGRAMS (chromite, copper, iron ore, etc.), the | equipment was mostly through exports of 

aS _——_—_a | Blbasan iron and steel plant, petroleum | chromite, ferrochromium, copper, and 

Legislation was adopted in August refineries, lignite-fired thermal electric nickeliferous iron ore. Consequently, 

1992 that was to liberalize foreign | POWer stations, and chemical plants. | Albania’s economy had been substantially 

investment in the country. The main With technology even further out of date dependent on world commodity price 

issues appeared to involve the degree to than that at similar facilities in former | fluctuations. The country’s highest value 

which the Government of Albania would CMEA countries, Albania’s industrial | added exports consisted largely of 

be willing to cede unrestricted corporate facilities were probably not only less ferrochromium and copper wire and 

| decisionmaking power to private efficient than those in other Eastern | cable. 

investors, including foreign corporations. European countries, but also more Owing to low output levels by the 

This particularly would be applicable to polluting. The chief distinction between country’s mineral industry in 1992 and 

decisions such as whether or not to scrap heavy industry in Albania and that in 1993, the level of Albania’s miner al 

major facilities in the country’s minerals | other former Eastern European members | exports, presumably, also was 

industry and start anew, instead of | of CMEA was that of scale, with | accordingly low during this period. 

"modernizing" a given _ installation. Albania’s industrial development having 

Another key issue that was considered been significantly less extensive than that STRUCTURE OF THE 

was whether or not mining and heavy | in the former CMEA countries. | MINERAL INDUSTRY 

industry of any kind is necessary in a Consequently, the impact of 

country where, reportedly, agriculture environmental pollution generated by Albania’s mineral industries continued 

and a tourist industry could generate domestic industries in Albania from 1950 | to constitute the dominant sector of the 

substantial amounts of the country’s | 1992 has been relatively minor. | country’s overall industrial structure. In 

‘ncome, In 1993, under an agreement | Moreover, relatively large areas of the | 1993, Albania’s mineral industry 

with the International Bank for | country have been described as pristine | remained entirely state-owned and 

Reconstruction and Development (World | from an environmental standpoint. operated. Table 2 lists the administrative 

Bank), Albania reported the establishment |) -——_______ bodies as well as subordinate units of 

of the Agency for Restructuring PRODUCTION production of the main branches of the 

Enterprises at the Ministry of Industry, country’s mineral industry as they 

Mines and Energy (MIME). The Following the virtual collapse of the | appeared in 1991. The economic 

restructuring effort under this program country’s centrally planned economy in | viability of many of these facilities is 

was to examine about 30 enterprises with | 1992, mineral industry output in 1993 in | doubtful, and the final organizational 

THE MINERAL INDUSTRY OF ALBANIA—1993 
9



TTT aac I(_:*< 

structure of the industry must still be | output and would eventually have to be responsible for all of the country’s copper determined. (See table 2.) abandoned. As an initial step toward mining and processing operations. The | restructuring, in 1992, the country’s | experts from the Saudi Cable Group COMMODITY REVIEW | entire chromite mining and processing | planned to conduct preliminary studies to 
Sector was combined into a quasi- | assess a proposed joint venture. In Metals | corporate entity, Albchrome, under | October, representatives of Saudi 
MIME. The Government of Albania | Arabia’s Government confirmed plans to Chromite.—Although some chromite | restructured the financial basis of the invest $10 million toward the deposits and outcroppings can be found | chromite mining industry by allowing | modernization and further development of throughout Albania, the country’s} Bulqize and presumably all other | Albania’s copper cable and wire principal commercial chromite deposits | chromite mining and processing entitiesto | manufacturing industry for the are in the north-central and northern parts | retain 40% of income from sales as development of Albania’s telecommuni- of the country in ultrabasic massifs in the | opposed to only 2% prior to 1993. | cations industry. This investment Midrita area. The mainly podiform ore | Despite efforts by the European Bank for | reportedly would be handled under the was mined at seven mining districts, of | Reconstruction and Developement | auspices of the Islamic Bank of Saudi which Bulquize and Batra, about 30 km (EBRD) to assist the Government of | Arabia and was viewed as an initial step northeast of Tirana, represented about | Albania to commercially restructure and | to possible future Saudi Arabian two-thirds of Albania’s total production | denationalize the chromium industry as | investments in Albania. capacity. Albanian ore graded from 18% | well as the rest of the economy, | to 43% Cr,0;. Lumpy ores grading 39% | Albania’s Government has been moving Iron and Steel.—Production of iron to 42% Cr,O, and concentrates grading | very slowly to accomodate reform | ore in 1992 and 1993 reportedly had from 50% to 53% Cr.O, have been suggestions of the EBRD as well as those | ceased owing to both depressed designated for export. Albania’s largest | of potential investors in the chromite international demand and dated and and richest chromite mine at Bulquize industry. Namely, no fixed or adopted | inefficient production technology. This produced between 450,000 and 500,000 | legislation has existed either in respect to | resulted in the corresponding closure of mt/a of ore prior to 1991. About one- mining, foreign investment and/or | the Elbasan nickel and cobalt refinery as half of the ore was suitable for direct ownership, and environmental laws. | well as a large quayside stockpile of ore shipment; the balance was divided equally | Legislation, such as it was, that addressed | at the port of Durres. for beneficiation and for shipment as | these issues reportedly existed only in| From 1992 through 1993, the output feedstock for the Burrel ferrochromium | various draft Stages, and could be/| of iron and steel at the Elbasan plant. In recent years, chromite | completed no earlier than by yearend | steelworks declined sharply from the extraction had become more difficult | 1993. Owing to a lack of guarantees already low output levels of 1991, because of the declining availability of | provided by mining and foreign | reportedly because of outdated and worn ore suitable for open pit mining; the | investment legislation, by June 1993, only plant and equipment and the lack of | increasingly complex geological | two perspective foreign investors | available funds needed to import coking environment at underground mining reportedly remained interested in the | coal for the Elbasan steelworks. As a operations, especially at the Bulquize | country’s chromite industry: Sumitomo of | result, operations at the Elbasan Mine; and the need for modern | Japan and Considar, an international | ironmaking and steelmaking facility in machinery and equipment. trading house. Apparently, Samancor | 1992 and 1993 had practically ceased. The situation in Albania’s chromite | and CMI of South Africa, Ilva/Techint of | Little data have been available relative to mining and processing sector in 1993 | Italy, and other investors withdrew their the future prospects of this operation. improved only marginally compared with | earlier offers to establish joint ventures 

that of 1992. In 1992, the country’s | with Albania’s chromite producing and | Industrial Minerals chromite mining and processing sector, processing enterprises. 
like virtually all sectors of its industry, In respect to noncommercial foreign Albania’s industrial minerals sector faced nearly total collapse and financial | activity, Albanian and Turkish officials remained in the early stages of exhaustion. In August 1992, it was signed an agreement during the year in | development. In recent years, Albanian reported that the country’s largest | Ankara to conduct joint geological and | officials indicated that future investment producer of marketable ore, the Bulqize | mining surveys in both Albania and | would be aimed at developing facilities to chromite mining and__beneficiation Turkey during the period from 1993 to exploit the country’s asbestos, fluorite, complex, had been operating at barely | 1994. kaolin, magnesite, phosphate, and quartz 25% of capacity at a rate of about deposits. In September 1993, the 100,000 mt/a. Reportedly, both Copper.—In 1993, Saudi Arabia | Government of Albania reported that Government and industry specialists reportedly sent representatives of its | about $18 million would be provided by realized that without large-scale foreign | Saudi Cable Group to Albania in June to | the World Bank and $8 million by Kuwait investment Albania’s chromite-producing explore possible cooperation with | for the renovation of 85 km of the sector would not be able to increase | Albaker, Albania’s quasi-corporate entity | country’s automobile road system. The 
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| | 

project, which entailed the use of | petroleum companies prospecting in | Albania, past policies for industrial 

domestic quarry products, was developed Albania’s offshore waters. Both partners | development often had more to do with 

with the assistance of the World Bank | in the joint venture were to have equal | political than economic considerations. 

and would involve many domestic as well | shares in the enterprise and share profits | For a detailed explanation of the system | 

as some foreign enterprises. Albania has equally. This agreement follows a that has been used in the former CMEA 

produced sufficient amounts of sand, | similar one in 1992 with the Western countries for measuring reserves see the 

gravel, and dressed stone for domestic | Geophysical Co., also of the United chapter on Russia in this volume. 

use. States, to conduct seismic geophysical | — _——______»__ 

surveys onshore. OUTLOOK | 

Mineral Fuels | In midyear, it was announced that the , 

Austrian half (OMV Exploration) of the Albania’s mineral industry is labor- 

Albania produced lignite, hydroelectric German-Austrian consortium, Deminex- | intensive and in need of large infusions of 

power, natural gas, and petroleum, OMV, acquired full control of offshore capital. The country conspicuously was 

which, in past years, in view of low Rodoni Block No. 1. The Rodoni Block | behind other former Eastern European 

domestic fuel consumption, allowed the | No. 1 was originally awarded to | centrally planned countries in terms of 

country to be a net exporter of energy. Deminex-OMV in 1991. both political and economic reforms. 

In recent years, owing to reduced The country’s capital stock reportedly 

hydroelectric power output resulting from | Reserves was antiquated with a technological level 

several years of drought, a general dated to the extent that several outside 

downturn in petroleum production, and Albania’s mineral reserves would have | technical observers felt that modernizing 

increasing indigenous’ energy | to be reevaluated from a market economy | many of the country’s mineral industries, 

requirements, Albania’s energy status perspective. As defined in market given the country’s low ore grades, 

became less favorable. economy countries, reserves are those would not appreciably benefit the 

Albpetrol, Albania’s state-owned mineral deposits that can be mined at a country’s economy. The viability of the 

petroleum producer, reportedly concluded | profit under existing conditions with country’s mineral industry, in the context 

a joint-venture contract with the Global | existing technology. In former centrally of market economics, will depend on a 

Marine Co. of the United States to | planned economy countries, including full reevaluation of the country’s mineral 

perform drilling operations for all deposits. | 

TABLE 1 : 

ALBANIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

I Annual 

Commodity’ 1989 1990 1991 1992 1993° capacity® 
(Jan. 1, 1994) 

METALS 

Bauxite® 
25,000 26,000 20,000 4,000 2,000 25,000 

Chromium: 

Chromite, gross weight° thousand tons 900 3910 *587 322 3282 900 

Marketable ore do. 294 295 121 "58 382 350 

Concentrate do. 173 157 88 *49 333 250 

Ferrochromium do. 39 24 25 "22 335 45 

Cobalt:° 

Mine output, Co content* 600 600 600 20 10 600 

Plant production, Co content’ 10 20 15 3 1 25 

Copper: 

a 

Ore: 

Gross weight thousand tons 1,136 931 566 7240 500 1,200 

Concentrate® 362,000 49,000 716,500 7,800 14,000 65,000 

Cu content® 14,000 11,500 73,700 711,800 3,300 16,000 

Metal, primary: 

Smelter 
15,312 711,800 4,800 "2,300 52,300 16,000 

Refined® 314,512 10,900 4,400 ™1 200 1,000 15,000 

See footnotes at end of table. 
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TABLE 1 
ALBANIA: PRODUCTION OF MINERAL COMMODITIES? 

(Metric tons unless otherwise specified) 

| 
Annual 7 Commodity 1989 1990 1991 1992 1993° capacity® 

| (Jan. 1, 1994) | 
METALS—Continued 

| | 
Iron and steel: 

Iron ore, nickeliferous: 

Gross weight | thousand tons 1,179 930 °750 "200 150 1,300 Fe content® do. $20 410 350 88 85 650 Metal: 
| Pig iron 179,000 96,000 *50,000 *10,000 10,000 600,000 Crude steel® 112,000 65,000 35,000 5,000 5,000 150,000 Rolled steel® 392,500 60,000 30,000 1,000 1,000 95,000 Nickel:° 

: Mine output, Ni content 11,200 8,800 7,500 150 75 12,000 Plant production, Ni content 5,400 5,500 5,000 100 50 6,000 Metal, Ni cathode 1,800 2,500 2,200 50 20 2,600 INDUSTRIAL MINERALS 
Cement, hydraulic® thousand tons 3754 750 600 200 200 | 800 Clay, kaolin® 9,000 5,000 2,000 500 500 10,000 Dolomite® 400,000 397,000 350,000 50,000 50,000 400,000 Fertilizer, manufactured:°® 

Phosphatic 3165,000 100,000 75,000 10,000 10,000 170,000 Urea 392,000 50,000 25,000 4,000 4,000 100,000 Nitrogen: N content of ammonia’ 110,000 100,000 80,000 15,000 15,000 120,000 Olivinite 52,000 56,000 *45,000 *300 300 60,000 Phosphate rock (12% to 15% P,O,)° 25,000 10,000 9,000 1,500 1,500 30,000 Pyrite, unroasted® 48,800 348,000 23,000 79,600 7,000 50,000 Salt® 80,000 785,000 55,000 5,000 10,000 90,000 Sodium compounds n.e.s.: Soda ash, calcined® 327,000 27,000 16,000 150 150 30,000 Sulfuric acid® 382,000 70,000 50,000 1,000 1,000 90,000 MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural* © thousand tons 900 900 500 100 100 1,000 Coal: Lignite do. 2,193 2,071 71,098 *300 383 2,200 Gas, natural, gross production’ million cubic meters 312 243 7141 *100 100 300 | Petroleum: 

Crude: 

Weight thousand tons 1,129 1,069 *700 *500 500 900 Converted thousand 42-gallon barrels 7,533 7,132 *4,670 3,300 3,300 6,000 Refinery products°® 9,000 5,000 3,000 1,000 1,000 9,000 ‘Estimated. 
‘Table includes data available through Mar. 1994. 
7In addition to the commodities listed, a variety of industrial minerals and construction materials (common clay, quartz, titanomagnetite, sand and gravel, and stone) are produced, but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output levels. *Reported figure. 
‘Calculated from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is conjectural. *Figures represent cobalt content of estimated production of commercially marketable cobalt salts produced within Albania from domestically mined nickeliferrous iron ore. “Includes petroleum refinery-produced asphalt and bitumen. 
"Separate data on marketable production are not available, but gross and marketed output are regarded as nearly equal. 
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TABLE 2 

ALBANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

| (Thousand metric tons unless otherwise specified) 
Aira 

| Commodity 
Location of main facilities 

Annua tl 
capacity 

Cement 
Elbasan, 32 km! southeast of Tirana; Kruje, 20 km northwest of Tirana; Shkoder, 85 km 1,200 

northwest of Tirana; and Vlore, southwest of Tirana 

Chromite Bater (including Bater I and II and Martanesh), 40 km northeast of Tirana 450 

Do. | Bulqize (including Bulqize south, Fush, Newpoints, Ternove, and Todo Maco), 35 km 450 

7 northeast of Tirana 
: 

Do. Kalimash, 60 km north of Tirana 
250 

Do. | Kam, 70 km north of Tirana 
100 

Do. Klos, 20 km northeast of Tirana 
50 

Do. Pogradec (including Katjiel, Memelisht, Poljske, Pishkash, and Prenjas), 50 km east of Tirana 100 

Ferrochromium Burrel, 35 km northeast of Tirana 
40 

Do. Elbasan, 32 km southeast of Tirana 
36 

Copper: 

| 

Ore . Fushe-Arrez, 80 km north of Tirana 
350 

Do. | Gjegjan, 100 km northeast of Tirana 
150 

Do. Golaj (including Nikoliq and Pus), 120 km northeast of Tirana | 150 

Do. . Kurbnesh-Perlat, 55 km northeast of Tirana 
100 

Do. | Rehove, 110 km southeast of Tirana 
100 

Do. Reps (including Gurch, Lajo, Spac, and Thurr), 55 km north of Tirana 
350 

Do. Rreshen, 50 km north of Tirana 
50 

Do. Shkoder (including Palaj, Karma I and II), 85 km northwest of Tirana 
100 

Smelter | Kukes, 110 km northeast of Tirana 
6 

Do. Lac, 35 km northwest of Tirana 
7 

Do. Rubik, 50 km north of Tirana 
4 

Iron ore Prenjas (Bushtrica, Prenjas, Skorska I and II), 70 km southeast of Tirana 650 

| Do. Guri i Kuq (including Cerveake, Grasishta, Guri i Kuq, Hudenisht and Guri Pergjrgjur), 25 | 500 

km east of Tirana 

Steel "Steel of the Party" Metallurgical Combine at Elbasan 
150 

cr 
Coal lignite Maneze, Mezes, and Valias Mines in Tirana Durres area; Krabe Mine, 20 km southeast of 2,500 

Tirana; Alarup and Cervnake Mines, in Pogradec area, 80 km southeast of Tirana; Mborje 

Drenove Mine in Korce area, 85 km southwest of Tirana; and Memaliaj Mine in Tepelene 

area, 110 km south of Tirana 

Natural gas million cubic feet Gasfields in southwest Albania between Ballsh and Fier 
16,000 

Petroleum: 

Crude 42-gallon barrels per day Oilfields at Marineze, Ballsh, Shqisht, Patos, Kucova, Gorrisht, and others 35,000 

Refined do. Refineries: Ballsh, Cerrik, Fier, and Stalin 
33,000 

‘km = kilometer(s). 
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THE MINERAL INDUSTRY OF 

ARMENIA’ 
By Richard M. Levine 

Armenia had practically no mineral | marbles; and secondary materials from | salt, and semiprecious stones. Armenia, 

fuel production and was dependent on | waste from mining operations.° reportedly, also has significant high- 

imported coal, gas, and oil, which led to To secure its supply of natural gas in | quality iron ore reserves, which have not 

significant economic difficulties in 1993. light of Azerbaijan’s blockade, chaotic | yet been exploited. (See table 1.) 

Armenia’s gross domestic product (GDP) conditions in neighboring Georgia and 

in 1993 reportedly was only 41% of its | parts of the Caucasus Mountains region | STRUCTURE OF THE 

1991 level and its industrial output only | of Russia, and not well-developed | MINERAL INDUSTRY 

46% of its 1991 level.’ relations with Turkey, Armenia was TO 

Fuel supplies were not reaching trying to obtain loans to finance the The Armenian program to privatize its 

Armenia through its neighboring construction of a natural gas pipeline | economy was making slow progress. The 

countries of the former U.S.S.R. of | from Tabriz in Iran to Mekhri in Armenia | President of Armenia declared that 

Azebaijan and Georgia because of | that could supply Armenia with 2 to 3 | Armenia was greatly behind in this 

| Azerbaijan’s blockade of fuels passing | billion cubic meters of natural gas per | process, with only land and housing 

through Azerbaijan and because a portion year.° having been privatized. Plans called for 

of the remaining fuel supplies shipped via | ————_____________—______>___- privatization of industrial enterprises to 

Georgia were diverted for use by PRODUCTION begin.” (See table 2.) 

Georgia. Explosions also occurred on the 
| 

Georgian section of the pipeline providing Armenia’s mineral industry was | COMMODITY REVIEW 

gas to Armenia, which further curtailed involved primarily in mining nonferrous OT 

gas supplies to Armenia. Dwellings and | and industrial minerals. Armenia has | Fuels 

many institutions and enterprises were large molybdenum reserves and was 

only receiving a few hours of their | mining one-third of the former Coal.—Owing to the country’s critical 

required fuel supply per day with fuel | U.S.S.R.’s output of molybdenum. The | energy shortage, the Government decided 

supplied fully to only the most critical | molybdenum is associated with copper, | to reopen in January 1993 the Idzhevan 

functions.2 According to the Armenian | but Armenia also separately mines | coking coalfield with estimated reserves 

Minister of Energy and Fuels, as a result copper-zinc deposits. Armenia has a | of 10 million tons; the field had not been 

of the transportation blockade and native gold mining industry, and | exploited since the late 1940's. Coal 

explosions on the gas pipelines, Armenia | byproducts from nonferrous ore mining | extraction was projected to be about 

only received of the planned quantity the | include barite, gold, lead, rhenium, | 250,000 tons per year. The energy crisis 

following: 27% of fuel oil; 11% of selenium, silver, tellurium, and zinc. in Armenia had resulted in increased 

gasoline; 23% of diesel fuel; 16 % of Armenia had a large metallurgical exploration work in the Gugark region. 

aviation fuel; 27% of lignite; and 22% of | industry that was mostly shut down in the | The coal reserves in this region are at a 

natural gas and of liquefied gas each.‘ late 1980’s for environmental reasons. | depth of 100 to 150 meters. 

Armenia had been the second largest 

GOVERNMENT POLICIES producer of copper sulfate and third | Industrial Minerals 

AND PROGRAMS largest producer of refined copper among 

the republics of the former U.S.S.R. Diamonds.—Armenia’s diamond 

Armenia has a wide range of mineral Armenia also had been producing primary | cutting and polishing factory in Nor 

reserves that it is hoping to develop with aluminum and aluminum products and | Achin received its diamond supply from 

the assistance of foreign investment. | foil, but production of primary aluminum | Yakut-Sakha in Russia. The plant is one 

These include for metals: iron, copper had ceased. of Armenia’s most important export- 

and molybdenum, lead and zinc, and gold Armenia has a large industrial | producing industries. Uncut diamonds 

and silver; for industrial minerals: minerals industry and was the largest | imported from Yakut-Sakha, after cutting 

bentonite, diatomite, perlite, and zeolite; producer of perlite in the former | and polishing, are exported to Russia, 

for semiprecious stones: agate, amethyst, U.S.S.R. It also produced a number of | Europe, and the United States. Armenia’s 

jade, obsidian, and turquoise; for building | other industrial minerals, including clays, | diamond cutting industry was 

stones a variety of granitnids and | diatomite, dimension stones, limestone, | experiencing difficulties because of a 

{ 
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curtailment of supplies from Russia, and | according to the Soviet classification OUTLOOK 
negotiations were under way with | system, which is not comparable to the ms 
Russia’s diamond industry to ensure | system used in the United States. The The future development of Armenia’s 
supplies.® | economic criteria used in this system | mineral industry as well as its general 

were designed for a centrally planned | economic development depend on the Metals economic system that did not account for resolution of the conflict in Nagorno 
production costs in the same way as a | Karabakh with Azerbaijan, the resolution Gold.—Armenia’s gold mining | market economy system. Minerals of issues of civil unrest in Georgia and 

enterprises, reportedly, were working at | classified in this system as reserves would the North Caucasus, and the development 
only 25% of their capacity. Previously, | not necessarily correspond to the Western of political ties with Turkey and Iran in a 
Armenia had been producing about 2 tons | concept of reserves (i.e., material manner that will permit Armenia to have of gold annually from the Zod and | economically exploitable under present normal economic and transport 
Megradzor deposits. In 1993, Armenia | market prices with existing technology). relationships with its bordering states. 
began exploration of the new Mardzhansk | For a full explanation of the Soviet Armenia has considerable potential to 
goldfield, which will increase Armenia’s | reserve classification system, refer to the | fg. ther develop its mineral industry and 
gold reserves.? reserve section in the report on Russia. to supply both the countries of the former 

Nuclear P In March 1994 (See table 3.) U.S.S.R and world markets with uctear Lower.— arc ° | I enDn eae | nonferrous metals, but the development Armenia signed an accord with Russia | INFRASTRUCTURE of these industries will depend on 
for assistance in restarting its Medzamor | | a adequate fuel supplies and secure means nuclear powerplant, which had been Armenia’s severely strained economic for exporting this output. Although 
Closed because of safety concerns | conditions and fuel and minerals supply suffering from political problems outside 

| following Chernobyl and the earthquake | situation were in large measure due to | jt, borders, Armenia also could be 
in Armenia. However, due to Armenia’s | Armenia’s being landlocked and viewed as one of the potentially most 
acute energy shortage, a study was | surrounded by hostile or unstable stable of the new countries of the former 
conducted regarding the feasibility of | countries or countries with which U.S.S.R. Its population, being more than 
restarting the plant, which concluded that | Armenia had not adequately developed 90% of Armenian ethnic origin and 
it was safe to do so. Russia will supply | political and economic relations. Armenia having a long historical tradition, a strong 
nuclear fuel to the plant and assist | has 1,254 kilometers of borders with sense of unity brought about by historical 
Armenia in setting up controls over | Azerbaijan to the east, 566 kilometers of oppression, and a large Armenian 
nuclear materials and the nuclear power | borders with Azerbaijan to the south, 268 diaspora in western countries, has a facilities. Armenia, reportedly, pledges | kilometers of borders with Turkey and 35 stronger cohesiveness and sense of not to use the nuclear materials received | kilometers of borders with Iran to the nationhood than many other countries of 
from Russia to produce weapons or to | south, and 164 kilometers of borders with the former U.S.S.R. 
attain any military objective.!° The | Georgia to the north. 
startup of this plant remains controversial None of these bordering states were | —————— 
because of a number of countries and | secure as either stable or friendly routes Text prepared July 1994, 
international organizations having | of transshipment of supplies to Armenia | _ ‘Summary of Wend po dune "Britah Browicesting 
concerns about safety issues. because of the warfare in Nagorno | corp. (Reading, England). Nov. 26, 1993, p. WD/4. 

Karabakh that affected relations with “Foreign Broadcast Information Service, U.S. Govt. 
Oil and Natural Gas.—Reported | Azerebaijan and Turkey, problems of Armenia. Ye init Ae oe " 094, . 2, Respublika 

findings of oil and gas reserves in | civil unrest in Georgia and the North ‘The Academy of Sciences of Armenia (Yerevan). The Armenia led the Armenian Government | Caucasus that affected shipments to Premise for the Development of Foreign Economic to undertake further exploratory work to Armenia, and the lack of traditional sen Foreion  Bronucatt Tafoe etn ones U.S. Govt 
confirm these findings and, if possible, to | economic and transport ties with Turkey | (Washington,DC). Dec 15, 1993, p.4, YERKIR, Yerevan, produce oil and gas. The Haynavt Corp. | and Iran. More than 85% of Armenia’s Oct 29, 1993, p. 4. . 
was set up in the United States to conduct | raw materials supplies from the countries Com. fens Oe Bre "Romiyshne veut exploratory work in Armenia, and an | of the former U.S.S.R. had been shipped | Moscow, Jan. 20, 1994. 
agreement also was signed with Greece to | by rail through Azerbaijan and 15% by jInterfax Mining Report, Sept. 17-24, 1993, p. 3. . provide equipment for exploration. At | rail through Georgia. Formerly, a large footnote 8. Mar. 11-18, 1994, p. 5, work cited in 
yearend, funding for transporting the | percentage of Armenia’s oil and natural "Foreign Broadcast Information Service, U.S. Govt, equipment to Armenia was being | gas supply was piped via Azerbaijan and | (Washington, DC). Mar. 22, 1994, p. 50. Itar-tass, Mar. 
sought, !! the remainder was piped via Georgia. To | 2! rea Dec. 15, 1993, p. 4, YERKIR, Yerevan, Oct. 

export its raw materials and | 2, 1993,p.4 
Reserves manufactures, Armenia must contend 

with the same political and economic 
Reserves in Armenia were assessed | factors that affect imports. 
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. TABLE 1 TABLE 3 

ARMENIA: PRODUCTION OF MINERAL COMMODITIES ARMENIA: ESTIMATED 

| | | RESERVES OF MAJOR MINERAL 
(Metric tons unless otherwise specified) COMMODITIES FOR 1993 

a Commodity 1992 1993 Annual capacity’ | (Thousand metric tons unless otherwise specified) 
| Gan. 1, 1994) 

Bentonite | 200,000 100,000 400,000 Mineral ~~ Quantity ~~ 

Cement , 500,000 200,000 1,000,000 Copper ore 150,000 

Copperore: : Molybdenum 7 60 to 70, 
| Gross weight, 0.5.% Cu | 2,000,000 500,000 10,000,000 Natural gas _— million cubic meters 32,000 

Gold | kilograms 500 500 2,000 Perlite 160,000 

Limestone 1,000,000 500,000 2,000,000 Petroleum 64,000 ~~ 

Molybdenum, mine output, Mo content 1,000 500 5,000 Salt 400,000 _ 

Perlite. ~ 50,000 10,000 200,000. | Zino OS 
Salt | | 100,000 50,000 200,000 ae 

“Estimated. 

TABLE 2 | 

ARMENIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

| (Metric tons unless otherwise specified) 

| - Commodity Major operating facilities | et oes Annual capacity 

Copper ore: Kafan copper mining directorate Kafan 

Gross weight, 0.5% Cu 

Do. ‘Shamlug mining directorate Shamlug 

Do. Akhtala mining directorate Akhtala 

~ Do. Zangezur copper-molybdenum -Kadzharan 10,000,000 | | 
complex mining Kadzharan 

| deposit . 

Do. Agarak copper-molybdenum Agarak 
mining and processing complex 

Gold Zod mining complex Zod 29 

Do. Megradozor deposit Megradzor 

Molybdenum Zangezur copper-molybdenum Kadzharan 25,000 

(Mo content of ore) complex mines Kadzharan 

| deposit 

Do. Agarak copper-molybdenum Agarak 

mining complex 

Perlite Aragats mining and beneficiation Aragats 200,000 

complex 

1Copperoretotalfromallenterprcs.  =2=2=*=~C~C~*~*~C“‘—‘“—S*”~<CSC;<C ;<CSC CW 
Total for both enterprises. 
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THE MINERAL INDUSTRY OF 

By Jozef Plachy 

To compensate for a decline in the underground mines. The Austrian The property-independent category 

metalliferous industry in 1993, Austria | mineral industry, mining and processing includes all the metallic ores and select 

sncreased industrial mineral production. | together, employs about 10,700 people. | industrial minerals. Raw materials were 

The mineral industry of Austria continued Domestic economic slowdown and | excluded from the right of disposal by the 

to supply about one-third of the country’s | increased foreign competition, mainly | landowner, and they may be explored and 

consumption. It contributed about 1% of | from Eastern European countries, led to | extracted by any person fulfilling certain 

the gross domestic product, of which one- | the closing of several Austrian | legal requirements. Some of the mining 

fourth was by mining alone. Although | metalliferous mines, including the only | and processing companies in this category 

employment in Austria’s mining industry | lead-zinc and tungsten mines. The only | are wholly or partially owned or 

dropped 25% in 1992, there was only a | remaining active metalliferous ore mine is controlled by OIAG. 

slight declined in 1993 to about 6,500 at | the iron ore mine in Erzberg. There was Federal mineral raw materials, which 

yearend. an increase in production of some | are the property of the Government, are 

| industrial minerals during the past few | hydrocarbons, salt, thoriumferous, and 

GOVERNMENT POLICIES years. This was due to a change in | uraniferous raw materials. Prospecting 

AND PROGRAMS mining law. Hydrocarbon production | and mining of these minerals, with the 

| remained at about the same level as that | exception of salt, may be performed by 

All of the metalliferous ore mines and | in 1992. Because of the deterioration of | any person under a contract signed by the 

most of the industrial mineral mines in | world crude oil prices, exploratory | Federal Minister of Economic Affairs. 

Austria are owned by a state holding | drilling was temporarily suspended. (See Exploration and production of rock salt is 

company, the Osterreichische | jable 1.) under the jurisdiction of the state-owned 

Industricholding Aktiengesellschaft 
Osterreichische Salinen Aktiengesellschaft. 

(OIAG). Most of the downstream | TRADE Property-bound minerals consist of 

industries, including steel, were under the | industrial minerals not included in the 

state-owned Austrian Industries (Al). As a relatively mineral-poor country, | other two categories. In accordance with 

Faced with mounting losses, Al closed | austria relies heavily on imports. The | the new mining law, the industrial 

down most of Austria Metall AG, the | yatue of imported raw materials and | minerals of lesser quality were included 

integrated aluminum group, and moved | .emifinished goods in 1993 was about in the state statistics starting in 1991. 

Osterreichische Mineralolverwaltungs AG twice as much as the export value. | Because of numerous additions, a list of 

(OMV), the largest oil and About three-quarters of trade in mineral | new mines was not yet available by 

petrochemicals company 1p Austria, back commodities was with other European | yearend 1993. According to the Supreme 

under OIAG. Relieved of these fw o main | countries, primarily Germany. Mining Authority of the Ministry of 

burdens, AI was preparing for Economic Affairs limi 

rer a 
, preliminary 

Privatization: owed suit by closing | SERUCTURE OF THE information indicates about 160 new 

unprofitable mines and smelters, selling MINERAL MINERAL INDUSTRY (See table oy a few hundred new mines. 

off shares in foreign operations, snd Passage of the amended Austrian ee 

reducing the work force. Mining Law of 1975 represented the first COMMODITY REVIEW 

PRODUCTION step in the restructuring and privatization 

PROD IN _______—— | of the mineral industry. According to | Metals 

At the beginning of 1993, there were | this amendment, raw material mining and 
298 mines (plus 4 oil and gas companies) processing is divided into three Aluminum.—Owing to environmental 

regulated by the Mining Authority, of categories: (1) property-independent considerations, the rising cost of electric 

which 6% were underground, 90% open | minerals, (2) federal minerals, and (3) | ©D°T8Y: and inexpensive impo rted raw 

pit, and 4% both surface and property-bound minerals. material, the AI decided in 1992 to close 
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the primary aluminum smelter at | outcome of the privatization of Voest- | market price. By suspending instead of Ranshofen. The Lend smelter was | Alpine Stahl. closing the mine, production could | bought, at the end of 1992, by a local | resume anytime when the market price management group from Alusuisse-Lonza Lead and Zine.—Bleiberger | for tungsten would ensure profitable Holdings Ltd. and converted into a Bergwerks-Union AG (BBU) | operation. 
secondary smelter. Scrap is augmented Rohstoffgewinnungs Ges.m.b.H. has 7 
by imported ingots, the quantity of which | closed the only lead-zinc mine at | Industrial Minerals | depends on the quality of available scrap | Schlaining, Burgeland, and is in the | ae and requested grade of final product. process of closing the smelter at nearby | Fertilizers. —The fertilizer operations The plant consists of a smelter, using | Arnoldstein. Since the second half of | of the chemical division of OMV came | Soderberg technology, and two casthouses 1991, the Government-owned company | under economic pressure from the less equipped with a 4-ton crucible furnace, | has suffered substantional losses due to | expensive imports from Eastern Europe three oil-fired furnaces, and a new 10-ton | the price depreciation of its main product | while at the same time the demand for closed furnace installed in 1991. Feed is zinc, as well as lead and germanium. As | fertilizers was declining. As a result, imported aluminum ingots and domestic | a part of restructuring and cost cutting by | OMV will shut down capacity and reduce | scrap. The 1993 capacity was about OIAG, the mine was closed at the end of output from current levels of about 1 15,000 mt/a, producing mainly tanks for September 1993. Presently, BBU is | Mmt/a to between 600,000 mt/a and fuel and compressed air. involved in selling land and other assets 700,000 mt/a. 

to cover the cost of closing the mine and | | | Copper.—In September 30, 1993, primary smelter. Graphite.—About three-fourths of the Metall Mining Corp. of Canada acquired | country’s graphite production was a 40.35% interest in the Montanwerke Steel.—As part of privatization, Al, supplied by the open pit mine at Brixlegg. The secondary copper smelter, | the Government-owned parent of Voest- Trandorf, owned by Industrie und one of the largest in Europe, relies solely | Alpine Stahl Ges.m.b.H., is creating a | Bergbaugesellschaft Pryssok & Co. The on alloy scrap, copper blister, copper- | new holding company to be named Neue | crushed graphite, associated with bearing dust, and copper scrap sourced | AI. The new company will exclude | silicates, contains about 55% carbon. domestically and from Germany and | special steel producer Bohler-Uddeholm | When used in a blast furnace, carbon Italy. In 1993, a modernization program | and stainless tubemaker Scholler- | serves as a fuel and reducing agent, while increased the capacity of the casting plant | Bleckmann, which are to be sold silicates neutralize the basic ore. from 38,000 mt/a to 50,000 mt/a of separately. The other two mines, Kaisersberg and copper cathode. At an estimated cost of Voest-Alpine Ges.m.b.H. consists of Trieben, are both underground | $6.5 million, an expansion to the | two steel plants at Donawitz and Linz. operations. The graphite at both mines tankhouse was planned that would | The Donawitz steelworks is equipped | occurs ina large number of small lenses, increase production by one-third to more | with three blast furnaces (total capacity of making mechanization difficult and than 70,000 mt/a. 2 Mmt/a), three basic oxygen converters keeping the output per employee-hour 
(1.2-Mmt/a capacity), and two continuous very low. Because of its high carbon Iron Ore.—Since 1992, the Steirischen casting machines. The Linz steel plant | content (70% to 80%), raw graphite is Erzberg Mine, operated by the | has five blast furnaces (total capacity of | processed into valuable pulverized Government-owned Voest-AlpineErzberg 2.99 Mmt/a), three 130-ton basic oxygen | graphite. Ges.m.b.H., has been strip mined. The | converters (3.35-Mmt/a capacity), two 

estimated proven and probable ore | continuous casting machines, and a Gypsum.—The estimated 1993 reserves of iron ore, grading 32% Fe and | number of rolling mills. production of 800,000 tons, about 85% about 2% Mn, amount to about 25 Mmt gypsum and 15 % anhydride, was supplied and 150 Mmt, respectively. Ore is Tungsten.—On March 1993, by eight mines, in the northern Alps, beneficiated locally and shipped by rail to | production was suspended in one of the | between Mooseg in the west and the nearby Donawitz and Linz steel mills largest tungsten mines in Europe, located Preinsfeld in the east, near Vienna. Most for production of self-fluxing sinter, | at Mittersil] near Salzburg. Because of | of the output was reportedly open pit averaging 50% iron and 3% manganese. | low grade ore and because the mine, | mined. An iron ore delivery contract with Voest- | which is operated by Wolfram Bergbau Erste Salzburger Gipswerks- Alpine Stahl Ges.m.b.H., the operator of | und Huttengesellschaft m.b.H., is in a | Gesellschaft Christian Moldan KG is the both mills, was renewed in 1993 for 5 | national park, thus necessitating strict largest supplier of domestic gypsum and years. This should ensure iron ore | environmental procedures, the production | anhydride. Production from its two production until 1998, depending on the | cost was higher than the prevailing world adjacent mines—an underground mine at 
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Abtenau and the Moosegg open pit mine- | underground machinery is trackless. A | 110 km northwest of Graz, the 20,000- 

averages about 270,000 mt/a. During the total of about 110 people are employed at mt/a-capacity mine is using an underhand 

past few years, exploration for new the mine site, with underground | cut-and-fill mining method. | 

deposits in the area of existing mines was productivity of about 30 tons per shift. 

successful in the case of anhydride but The second largest mine in 1993 was | Mineral Fuels 

not gypsum. Millstatteralpe/Redentheim in southern 

Austria. The massive ore body, with a Coal.—In Austria, three companies 

Kaolin.—The entire output of kaolin length of 600 m, a height of 450 m, and produce lignite: Graz-Koflacher 

was produced by two mines an d by | 22 average thickness of 50 m dipping Eisenbahn und  Bergbaugesellschaft 

reclaiming old dumps. The open pit between 45° and 80°, is mined by block m.b.H. (GKB); Wolfsegg-Traunthaler 

mine at Aspang-Zobern, owned by caving. OwIK) and ees me 

, ; an alzach-Kohlenbergbau 

Aspen Baustort unt Mineralien Quartz.—After recent closing of the Gesellschaft m.b.H. (SAKOG). The coal 

.1.b.H., produced about three-fourths is used exclusively by local powerplants 

of total output. The deposit of the Spital/ Drau Mine, there are only two | 1s usee ex y *Y power" 

kaolinlike material, called leucosphenite, major quartz mines in Austria, both The Trimmetkam underground mie 

consists of several 10-m to 40-m-thick operated by Quartzwerke Gesellschaft | owned by SAKOG, was flooded in 1992. 

seams. The average leucosphenite to m.b.H.: Zelking/Melk and S t Georgen. The company never recovered from the 

waste ratio is about 2.5:1 Both mines have a capacity between damage, and the mine was closed in 

Th " aes t Kriechbaum- 15,000 mt/a and 20,000 mt/a. | 1993. It followed an earlier closing of 

The smaller mine at Ariechbann | Zelking/Melk is in lower Austria, 80 km GKB mines at Karlschacht and Zangtal. 

Weinzierl, 20 km east of Linz, 1s owned | ot of Vienna. Production includes | Because of declining domestic demand 

by Oster reichische Kaolin und quartz, sand, and feldspar. In addition to due to increased competition from other 

Montanindustrie AG. Average | two major mines, a number of smaller forms of energy and environmental 

production is about 100,000 mt/a of raw | mines are owned and operated by either problems, only two mines remained open 

kaolin, clays, and quartz sand, from Quartzwerke Gesellschaft m.b.H. or other by the end of 1993. 

which about 80,000 mt/a of kaolin is independent companies. The Oberdorf Mine, operated by 

processed. About 70% of this material is GKB, is an open pit mine in western 

used by the paper industry. The Salt.—Salt is one of three minerals Styria, west of Graz. Average 

company’s exploration will reportedly | that is the property of the Federal production from two areas, East pit and 

result in the opening of a new mine next | Government. The exploration, West pit, is about 1.4 Mnmtt/a. 

year, close to the present mine. production, and trade of all salt is Overburden is removed by bucket wheel 

Kaolinite slurry from both mining | controlled by Government-owned excavators to conveyor belts. Coal is 

operations is transported through pipeline | Osterreichische Salinen Aktiengesellschaft excavated by a fleet of hydraulic 

to a processing plant at Eisthofen, 10 km | (QSAG). At present, salt is obtained | backhoes and loaded directly to a mobile 

from Schwertberg. from three underground mines and one | Conveyor belt for transportation to the 

brine well in central Austria. The latest | Preparation plant. 

Magnesite.—The largest convergence | well began leaching operations in 1992. At the Schmitzberg underground mine 

of magnesite mines is in the Steiemark | The new deposit, within the brinefield of | near Ampflwang, operated by WTK, 2- 

region in southeast Austria. After a | Lauffen, is near other producing wells. | m- to 3-m-thick seams are mined by the 

recent merge of three companies, longwall method. Belt conveyors are 

Veitsch-Radex AG was the largest Tale.~Since the merge in 1989, | used under ground and above ground to 

magnesite mining enterprise. It owns | Naintsch Mineralwerke Ges.m.b.H. has | transport the coal to the preparation plant. 

five mines, of which Breitenau, Gulsen, | been the only talc producer in Austria. 

and Millstatteralpe/Radentheim are in | All three mines it operates are in Styria. Petroleum.—All the production of 

operation, while production at the | The capacity of the largest talc mine, crude oil in 1993 came from existing 

Hochfilzen and Hohentauren Mines was | Rabenwald, 35 km northeast of Graz, is wells. Owing to the deteriorating crude 

suspended in 1993 owing to a domestic | about 110,000 mt/a. Production is from | oil prices, all drilling activities in 1993 

steel industry crisis. open pit, with a ratio of talc to | Were aimed at finding natural gas. 

With an output of about 470,000 mt/a, | overburden about 1:38. After screening | However, in spite of serious efforts to 

the Breitenau Mine is the largest and hand sorting, raw talc is transported discover domestic resources, none of the 

magnesite operation in Austria. The | by ropeway to a 90,000-mt/a-capacity exploration wells encountered 

roughly tabular deposit with a thickness | processing plant in Oberfeistritz. The economically recoverable reserves. 

of about 200 m, dipping at about 25°, rest of the raw talc is processed at Because of mounting losses, OMV will 

and 550 m long, is mined with a room- Lassing. embark on drastic restructuring. The 

and-pillar method in slices with The underground mine at Lassing combined losses from its business 

backfilling from bottom to top. All produces a dolomite-talc mixture with a | Operations and the restructuring will 

high degree of whiteness. Near Liezen, reportedly cost about $420 million. 
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Reserves | Wien, Austria. 
Economic Survey by OECD (Organization for Exploitable crude oil reserves were | Economic Co-operation and Development), 

estimated at 15.3 Mmt with natural gas | 1993, Paris, France. 
reserves of 19.6 billion m? (including 

| | about 200 Mm? of residual gas from oil 
refining. (See table 3.) 

INFRASTRUCTURE 

Austria is a landlocked country, and 
| nearly all transportation is on railroads 

. and highways. The total length of 
railroad consists of 5,410 km of standard- 
gauge and 339 km of narrow-gauge 
tracks. About 98% of the railroad is 
Government-owned and more than 50% 

is electrified. The length of roads totaled 
95,412 km, of which 34,612 km is 
primary highway network (autobahn, 

| Federal, and provincial roads), while the 
rest is unpaved communal roads. The 

. only navigable river is the Danube, with 
| | ports in Linz and Vienna. 

OUTLOOK 

Because of Austria’s long mining 
tradition, geological conditions are well 
known. There is minimal likelihood of 
discovery of large new mineral deposits. 
Future mining activities will most 
probably be concentrated in industrial 
minerals, mainly for domestic use. It is 
hoped that the tax reform, slated for the 
beginning of 1994, will attract new 
private investment for the mineral 
industry of Austria. The reform will 
reportedly raise the main corporate tax 
from 30% to 34% but will eliminate 
several profit based taxes and simplify 
other taxes. 

OTHER SOURCES INFORMATION 

Agency 

Bundesministerium fur Wirtschaftliche 
Angelegenheiten (Oberste Bergbehorde- 
Roh-und Grundstoffe) 
Lansatrasse Haupstrasse 55-57 
A-1031 Wien, Austria 

Publications 

Osterreichische Montan Handbuch, 1993, 
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TABLE 1 | 

AUSTRIA: PRODUCTION OF MINERAL COMMODITIES 

(Metric tons, unless otherwise specified) | | | 

a ee 

| Commodity 1989 1990 1991 1992 —«:1993° “ten 1 1004, ° 

METALS 

Aluminum metal: . 

Primary 92,933 89,434 80,379 32,881 — 

Secondary 34,100 35,700 33,600 44,400 12,000 15,000 

Total 127,033 125,134 113,979 77,281 12,000 —«:15,000 

Antimony, mine output, Sb content of concentrate 350 352 — — — — 

Cadmium, metal 49 44 19 — — —_ 

Copper: 

Smelter, secondary 39,100 41,000 44,800 49,500 50,000 50,000 

Refined: 
SSS esa SS SSS ES ——— 

Primary 7,178 8,690 8,079 5,705 3,000 10,000 | 

| Secondary 39,089 41,013 44,758 48,975 48,000 50,000 

Total 46,267 49,703 52,837 54,680 51,000 —«<60,000 ~~ 

Germanium, Ge content of concentrate | kilograms 5,900 5,000 *5 ,000 — — —_ 

Gold, metal do. 86 58 60 158 *150 100 

Iron and steel: 
| 

Iron ore and concentrate: 

Gross weight thousand tons 2,410 72,311 2,130 1,627 21,500 2,000 

— Fecontent © do. 761 653 481 370 300 450 

Metal: 

Pig iron do. 3,823 3,452 3,441 "3,074 3,000 3,500 

Ferroalloys, electric-furnace do. 15 12 "12 "12 12 15 

Crude steel do. 4,718 4,241 3,897 73,600 3,500 4,500 

Semimanufactures do. 3,732 3,719 *3,500 3,360 3,300 3,500 

Lead: . 

Mine output, Pb content of concentrate 1,571 1,494 1,152 920 600 — : 

Metal: EE ——— 

Smelter: 

Primary 9,371 5,165 *°5,500 * 3,800 2,000 — 

Secondary 12,166 15,934 *°14,608 *°17,761 14,000 . _— 

Total 21,537 21,099 20,108 21,561 16000 #— 

Refined: TT — 

Primary *10,000 *8,391 76,346 *°5,700 2,000 — 

Secondary *12,000 15,120 716,333 =* °18,200 13,000 — 

Total 22,000 23,511 22,679 23,900 15,000 — 

Manganese, Mn content of domestic iron ore 46,287 42,669 °40,000 30,752 30,000 35,000 

Silver, metal 17 722 29 *22 20 30 

Tungsten, mine output, W content of concentrate 1,517 1,378 1,314 *°1,400 300 350 

Zinc: 

Mine output, Zn content of concentrate 14,783 16,727 14,827 13,511 5,400 — 

Metal, refined 26,102 26,041 16,586 *5,000 6,000 — 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 4,749 4,903 5,016 5,020 5,000 5,500 

Clays: 

Illite do. 243 191 217 276 300 300 

See footnotes at end of table. 
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TABLE 1—Continued : 

AUSTRIA: PRODUCTION OF MINERAL COMMODITIES! — | 

(Metric tons, unless otherwise specified) | 

Cee ee 
Commodity 1989 1990 1991 1992 1993" “Gan. 1 1094 

INDUSTRIAL MINERALS—Continued - 

Clays—Continued: 

Kaolin: | 

Crude thousand tons 492 473 352 344 350 400 
Marketable do. 85 81 a 765 65 70 

Other do. 17 31 3,459 3,445 3,500 3,500 
Feldspar, crude 7,251 8,788 10,429 11,059 11,000 11,000 | 
Graphite, crude 15,307 22,705 19,750 19,547 19,500 21,000 
Gypsum and anhydrite, crude 805,654 751,645 654,594 792,334 800,000 800,000 | 
Lime thousand tons 1,622 1,637 *1,600 1,716 1,700 1,700 

Magnesite: 

Crude do. 1,205 1,179 961 7995 1,000 1,000 
Sintered or dead-burned do. 360 441 *337 261 250 300 
Caustic calcined do. 60 55 57 *54 50 : $0 

Nitrogen: N content of ammonia’ do. 410 410 400 400 400 400 
Pigments, mineral: Micaceous iron oxide 10,924 9,936 10,200 9,475 9,500 10,000 

Pumice (trass) 8,130 8,954 8,204 7,493 7,500 | 8,000 
Salt: | | 

Rock thousand tons 1 l 1 1 1 1 

In brine do. 647 674 7698 662 650 700 
Sand and gravel: TE EES IEEET™ _ 

Quartz sand do. 819 818 2,090 *5 884 6,000 6,000 

Other sand and gravel | do. 16,057 16,782 17,001 17,428 17,500 18,000 
Total do. 16,876 *17,600 19,091 23,312 23,500 24,000 

Sodiumcompoundsnes.? OO —————_—_——_E == 
 Sodaash, manufactured = do. 150 150 150 150 150 150 
‘Sulfate, manufactured === 2 do; 120 120 120 120 120 120 

Soe® OO  E——O——OS EEE 
Dolomite do. 1,654 1,880 5,085, *§ 873 6,000 6,000 
Quartz and quartzite do. 263 249 464 *511 550 600 
Other: 

Limestone and marble do. NA NA 15,371 719,330 20,000 20,000 

Basalt do. NA NA 3,674 4,098 4,100 4,500 
Marl do. NA NA 2,780 72,640 2,500 3,000 
Undifferentiated do. 12,700 12,800 10,651 10,570 15,000 15,000 
Tol tst—<“tsSOSSCCOCC“‘s‘S;SCSC;*;*;*;*;™;*CO;:«COG;GIT:«7'14,929 "38,025 "43,022 48,150 49,100 

Sift —e=— OE SE EES 
Byproduct: 

Of metallurgy 12,064 11,974 *°10,700 *°8,200 8,000 8,000 
Of petroleum and natural gas 6,900 *5,600 77,149 ™8 683 8,700 9,000 

Total "18,964 17,574 "17,849 16,883. «216,700 ~—S-—«17,000 
Tale and soapstone, crude 133,078 133,971 161,425 7145,664 150,000 150,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal, brown and lignite thousand tons 2,066 2,448 2,081 71,751 1,500 1,680 
Coke do. 1,771 1,725 *1,669 *1,486 1,400 1,500 
See footnotes at end of table. 
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| TABLE 1—Continued 

| AUSTRIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons, unless otherwise specified) a 

a 

| Commodity i989 1990 1991 1992 —-19938 “Ten. 1, 1994) 

| MINERAL FUELS AND RELATED MATERIALS—Continued 

Gas, natural: 

Gross million cubic meters 1,323 1,288 1,329 1,441 1,500 1,500 

_ Marketed® do. 1,020 1,081 1,100 1,100 = 1,200 1,200 

Oil shale 570 475 290 430 $00 500 

Petroleum: 

 Cmde ~~ ~~—”~—~CST. thousand 42-gallon barrels 8,075 8,010 = 8,926 §=s 8,229» 8,000 8,000 
Refinery products: EEE — 

Liquefied petroleum gas do. *6,000 5,288 *5,000 205 200 6,000 

| Gasoline | do. 19,935 22,237 °22,000 20,896 20,000 25,000 

" Keroseneandjetfuel do. 2,226 2,398 °2,500 3,033 3,000 3,500 
. Distillate fuel oil — do. 20,920 22,504 *23 ,000 18,776 18,000 25,000 

Lubricants do. _ 416 *500 205 200 500 

Residual fuel oil do. 9,912 11,353 °11,000 4,757 5,000 15,000 

Bitumen | do. 1,487 1,474 *1,500 3,099 3,000 5,000 

Unspecified do. 75 75 °75 1,859 2,000 2,500 

Refinery fuelandlosses do. 2,387 2,124 2,000 2,472 — 2,200 3,000 : 

“Estimated. "Revised. NANotavailable. 
'Table includes data available through May 1994. 
2Excluding stone used by the cement and iron and steel industries. 

TABLE 2 

AUSTRIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

a 

Commodity aes ramon equity owners. Location of main facilities capacity 

Aluminum Salzburger Aluminum G.m.b.H. Smelter at Lend 15 

Cement Perlmooser Zementwerke AG Plants at Kirchbichl, Mannesdorf, Retznei, 3,000 

and Rodaun 

Do. Gebr. Leube Portlanzementwerke Plant at Gartenau 700 

Do. Zementwerke Eiberg Plant at Eiberg 600 

Do. Wietersdorfer Zementwerke Plant at Wietersdorf 600 

Coal Graz-Koflacher Eisenbahn und Bergbaugesellschaft Oberdorf Mine 1,400 

m.b.H. 

Do. Wolfsegg-Traunthaler Kohlenwerks AG Gesellschaft Ampflwang Mine 280 

m.b.H. 

Copper Austria Metall AG (Government 100%) Plant at Brixlegg 50 

Graphite Industrie und Beergbaugesellschaft Pryssok & Co. KG Trandorf Mine at Muhldorf 15 

Do. Grafitbergbau Kaisersberg Franz Mayr-Melnhof & Co. Kaisersberg Mine 3 

Do. Grafitbergbau Trieben G.m.b.H.G. Trieben Mine 3 

Gypsum Erste Salzburger Gipswerk-Gesellschaft Christian Moldan Abtenau and Moosegg Mines 300 

KG 

Do. Rigips Austria G.m.b.H. Grundlsee, Puchberg, Unterkainisch, and 250 

Weisenbach Mines 

Do. Knauf Gesellschaft m.b.H. Hinterstein Mine 160 

Iron ore Voest-Alpine Erzberg G.m.b.H. (Government 100%) Erzberg Mine at Eisenerz 2,000 
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TABLE 2—Continued 

AUSTRIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual 
and major equity owners capacity 

Magnesite Veitscher Magnesitwerke AG (Radex Austria AG, 51%) Mines at Breitenau and Hohentauren 550 

Do. Tiroler Magnesite AG (Radex Austria AG 100%) Hochfilzen Mine 250 

Do. Radex Austria AG (Osterreichische Magnesit AG 100%) Millstatteralpe Mine 200 

Steel Voest-Alpine Stahl G.m.b.H. (Government 100, %) Plants at Donawitz and Linz 4,500 
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| THE MINERAL INDUSTRY OF | | 

AZERBAIJAN’ 
By Richard M. Levine 

According to data from the Ministry of | privatized.* The existing production capacity at the 

Economics, in 1993 industrial production 
Gyandzha alumina refinery in Azerbaijan 

decreased 6.8% compared with that of COMMODITY REVIEW of 450,000 tons per year will be more 

1992, while national income fell 13.4%. 
than adequate for supplying Sumgait. 

Oil production decreased almost 7 %, and Aluminum.—Azerbaijan produces | According to the study, reconstruction of 

gas production decreased by more than | aluminum from native alunite ore mined | the electrolysis shop could result in an 

13%. The decline, reportedly, was most | from open pits. It requires more than 6 increase in aluminum output, to 100,000 

severe in the chemical, metallurgical, and | tons of alunite ore to produce 1 ton of | tons per year.° 

oil industries? Petroleum products | alumina, and alunite processing is Because of a lack of foreign exchange, 

accounted for most of the country’s relatively energy intensive. Alunite | Azerbaijan was forced to back out of a 

export revenues, while the country mainly | processing was started under the former | project to build the Dian-Dian bauxite- 

imported foodstuffs.? In September, the | Soviet system that made mineral | alumina project in- Guinea. Other 

Azerbaijan National Assembly voted to production a priority irrespective of | participants include Kazakhstan, Russia, 

join the Commonwealth of Independent | production costs. Nevertheless, the | and Ukraine. The project would have 

States (CIS). 450,000-ton-per-year-capacity Gyandzha provided Azerbaijan with 700,000 tons 

refinery in Azerbaijan, originally built to | per year of bauxite for its alumina 

PRODUCTION process alunite, was expanded in the late refinery in Gyandzha. The Gyandzha | 

| | 1970’s to process imported bauxite rather refinery has the capacity to produce 

Azerbaijan, since the late 19th century, | than alunite. Now, only one section at 450,000 tons per year of alumina, of 

has been an important oil and gas Gyandzha, with a capacity to produce | which 300,000 tons was being produced 

producer. Azerbaijan is also a producer | 100,000 tons per year of alumina, | from bauxite imported from Brazil. 

of alunite, alumina and aluminum, | processes alunite. The alumina from | Imports, however, reportedly as of 

copper, iron ore, molybdenum, lead and | Gyandzha is shipped to the Sumgait | December 1993, had almost ceased, 

zinc, and industrial minerals, including | aluminum smelter in Azerbaijan and to | owing in part to the armed conflict in 

bromine and iodine, clays, gypsum, | the Tajik aluminum smelter in Tajikistan. | neighboring Georgia, which is preventing 

limestone, marble, sand and gravel, | Political unrest in the Caucasus, however, | bauxite supplies from entering at the 

decorative building stone, and precious | has interfered with shipments to | Black Sea port of Poti. At yearend, 

and semiprecious stones. Tajikistan and sharply reduced the | Azerbaijan was seeking funds to continue 

Ss amount of alumina shipped there. its participation in the Dian-Dian project, 

STRUCTURE OF THE The Sumgait smelter in Azerbaijan has | which would provide a cheaper source of 

MINERAL INDUSTRY a 50,000-ton-per-year capacity. In 1993, bauxite than Brazilian imports. 

ee |_ Azerbaijan produced an estimated 20,000 Azerbaijan reportedly was exporting 

Azerbaijan prepared a draft tons of primary aluminum, 8,000 tons of | 9,000 tons of its 20,000-ton aluminum 

privatization program for 1994 that | which was exported to other former | output on world markets, which could 

envisions privatizing 8,000 enterprises in U.S.S.R. states under intergovernmental provide some revenue for its continued 

the service, trade, and health care agreements. Aluminum exports to the | participation in this proj ect.° 

sectors, and also privatizing a number of | west provided revenues, mainly used for 

production enterprises and unfinished | food purchases. Gold.—Plans call for the construction 

construction projects. Large- and The firm Kaiser Engineering from the of Azerbaijan’s first bullion plant in Baky 

medium-sized enterprises are to be United Kingdom engaged in a feasibility (Baku)’ that will produce gold of 99.9 % 

converted to joint stock companies. A study for the renovation of the Sumgait | purity, with the capacity to produce 5 

type of voucher system will be used that | aluminum plant. Azerbaijan reportedly | tons of bullion per year. Other precious 

will enable citizens to use certain paid for the study with 1,200 tons of | metals, including silver, also will be 

allocated funds only for the purpose of primary aluminum. produced at this plant. The plant is 

purchasing stock in enterprises being projected to produce at design capacity in 

THE MINERAL INDUSTRY OF AZERBAI AN—1993 
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3 to 4 years.® concerning a production-sharing predominately Armenian enclave of . | agreement.'? In November, SOCAT and Nagorno-Karabakh within Azerbaijan that Iron Ore.—Iron ore is mined at the | Russia’s Lukoil Oil Co. signed documents | in 1993 spread to a larger portion of the Dashkesan open pit, Azerbaijan’s sole | for cooperation in the development of | country. — source of iron ore. Reserves at | Azerbaijan’s oil resources. According to Dashkesan are reportedly 230 million | these documents, Russia will be entitled | OUTLOOK tons. Azerbaijan plans to increase iron | to have a percentage of the shares of ore output, but currently lacks customers development consortiums with western oil Although Azerbaijan has been an oil for its ore. Its former customer, the companies. 3 and gas producer since before the Russian Rustavi steel mill in Georgia, has halved revolution, there are still indications that its output. Azerbaijan has one steel mill Reserves | there are significant undeveloped in Sumgait, but the steel mill is only hydrocarbon reserves offshore in the operating at one-third capacity. Azerbaijan’s most significant reserves Caspian Sea. Upon acquiring The state concern Metallurigya, which | in terms of value are its oil and gas independence, Azerbaijan has been trying represents the Azerbaijan iron and steel reserves; a number of foreign firms are | to attract foreign investors to participate industry, is planning a joint venture with | involved in negotiations and projects to | in the development of these reserves. It a German company to produce iron develop these reserves. Azerbaijan also | now appears that a number of major pellets. Plans call for initially building a | has numerous other mineral resources, | companies will engage in development of sintering plant.° including for metals: alunite, arsenic, | Azerbaijan’s oil and gas resources, which | cobalt, copper, chromite, iron ore, lead | will bea significant source of revenue for Natural Gas.—In 1993, Azerbaijan | and zinc, manganese, mercury, | the country. reportedly produced 6.8 billion cubic molybdenum, and tungsten, and for The development of Azerbaijan’s other meters of natural gas, short of the | industrial minerals and nonmetallic | mineral industries is more problematic. planned target of 7.25 billion cubic | minerals: barite, clays, refractory-grade | Aluminum production, for example, meters.'° Azerbaijan yearly consumed dolomite, gypsum, kaolin, limestone, | which is based in part on domestically previously 7 billion cubic meters of gas | pyrite, salt, and zeolites and | mined alunite, may prove unprofitable from Russia and Turkmenistan and 3 semiprecious stones, including amethyst, | under market economy conditions. billion cubic meters from Iran. In 1993, | andalusite, and garnet, and a range of | Development of Azerbaijan’s other Azerbaijan was deeply in debt to building materials. metallic and industrial mineral industries Turkmenistan and Russia for gas | also now will have to be scrutinized in shipments. INFRASTRUCTURE terms of market economic factors, 
including transport costs that may impede Petroleum.—In 1993, Azerbaijan Azerbaijan has its eastern border on | the development of these industries; there reportedly produced 10.3 million tons of | the Caspian Sea, which is an inland sea | still will be domestic markets for a crude oil, of which offshore production | bordered also by Kazakhstan, Russia, and | number of Azerbaijan’s _ industrial totaled 8.3 million tons. Total output was Turkmenistan, with no direct access to | minerals and also markets in the newly 97.6% of planned output, with offshore | ocean routes. Azerbaijan’s main port on independent states of the former U.S.S.R. production achieving 96.9% of the | the Caspian Sea is in the city of Baky. | for mineral commodities from planned target and inland production | To the west, Azerbaijan is bordered by | Azerbaijan. It also remains to be 100.3% of the planned target. Refineries | Armenia and Georgia, with the | determined if Azerbaijan will be able to in Azerbaijan processed 9.97 million tons | Nakhichevan district of Azerbaijan begin integrating its economy, including of crude oil, which was 97.5% of the entirely surrounded by Armenia and | its mineral sector, with Turkey and other processing plan target for refineries. !! Turkey and cut off from the rest of countries of the Mideast, with which A western oil consortium reportedly | Azerbaijan. Azerbaijan shares cultural, religious, and headed by the British-Norwegian alliance Oil and gas products are shipped | geographic affinities. For Azerbaijan to of British Petroleum/Statoil and through Azerbaijan to other countries of make significant progress in its program comprised of companies from the United | the former U.S.S.R. via pipelines. | for economic development, it will have to States and Turkey has been planning to | Azerbaijan is well situated to maintain resolve issues of political instability develop two offshore oilfields with | commercial relations either via the brought about to a large extent by the reported estimated recoverable oil Caspian Sea, via pipelines, or overland continuing warfare in Nagorno-Karabakh. reserves of 4.4 billion barrels; for the | routes with Russia and countries of past 3 years the consortium has been | Central Asia and the Caucasus. It is now negotiating with the State Oil Company of prevented from fully fulfilling this Summa of Wand Beveca p. WAS, Jan, 1994, the Azerbaijani Republic (SOCAT) | function because of the political and | 29 pra News Agency, Moscow, Jan. 11, 1994, 

military turmoil from the warfare in the *Foreign Broadcast Information Service, Mar. 31, 
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1994, p. 5. Bakinskiy Rabochiy, Baku, Mar. 4, 1994, p. | 

2.3. | TABLE 1 

Psi enn hy, Balen, Ape 29, Oe a AZERBAIJAN: ESTIMATED PRODUCTION OF MINERAL 
p. > Bakins ly Raboc , Baku, rf. , » p. i. 

SInterfax Mining Report, Oct. 22-29, 1993, p. 7. COMMODITIES 
Interfax Mining Report, Dec. 3-10, 1993, p. 7. 
™7New names or spellings for locations will be used (Metric tons unless otherwise specified) 

when available, and the older version will appear in 

parenthesis following the new name the first time the name ar 

appears, Commodity 1992 1993 Annual capacity 
. . . (an. 1, 1994) 

*Foreign Broadcast Information Service, Jan. 14, 1994, |§ ————— $< ——— ——— ————————— 

p. WD 13, Russia, TV channel, Moscow, in Russian, 0530 | Alumina 300,000 200,000 450,000 
gmt, Dec. 23, 1993. Aluminum 25,000 20,000 50,000 

Interfax Mining Report, Oct. 22-29, 1993, p. 8. COA RA 

Interfax Petroleum Report, Jan. 7-14, 1994, p. 20. Alunite 800,000 200,000 800,000 
‘Interfax Petroleum Report, Jan. 7-14, 1994, p.21. Cement 600,000 400,000 1,000,000 
Foreign Broadcast Information Service, 24 May 1994, | Gypsum 100,000 75,000 200,000 

p. 67, AFP, Paris, May 24, 1994. —_—_ OO OT 

Foreign Broadcast Information Service, Nov. 22, | dime. 
1993, p. 71, TURAN, Baku, in English Nov. 1993. Iron ore, marketable 400,000 300,000 1,000,000 

Limestone 1,000,000 700,000 2,000,000 

| Natural gas_ _— million cubic meters 7,000 6,800 10,000 

Petroleum 11,000,000 10,300,000 12,000,000 

| Salt 50,000 40,000 100,000 

Steel, crude 300,000 200,000 700,000 

“Estimated. 
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TABLE 2 

AZERBAIJAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

| Commodity | Major operating companies Location of main facilities Annual capacity* 
(Jan. 1, 1994) 

Aluminum Sumgait smelter Sumgait 50,000. 

Alumina Gyandzha refinery Gyandzha 450,000. 

Alunite ore Zaglik alunite mining directorate Zaglik 600,000 

Cement | Karadag cement plant Karadag 1,000,000 (total 

for both plants). | Do. 
| Iodine and bromine Baku, Karadag, Neftechala plants Process oil well brines at plants in Baky, 30,000 bromine. 

Karadag, and Neftechala 100 iodine. _ 

Iron ore, marketable Dashkesan Mining Directorate Dashkesan region 1,000,000. 

Petroleum million tons Produced at 40 deposits on land and —Land deposits on Ashperon Peninsula, in the 12. 

| 12 offshore deposits in Caspian Sea Nizhnekurin Valley and at the | 
Muradkhanly and Zagly-Zegva deposits 

Natural gas billion cubic meters do. do. 10. 

“Estimated. 
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THE MINERAL INDUSTRY OF 

BELARUS’ 
By Richard M. Levine 

In Belarus, mineral production | that oil reserves in Belarus total 160 citizens of Belarus will be issued 

consisted primarily of the mining of | million tons. The program envisages a | personalized privatization vouchers that 

potash and peat and the production of considerable expansion of exploratory | cannot be exchanged for money. 

steel at one minimill. A salient factor in | drilling. Belarus’ privatization program calls for 

Belarus’ economy is its reliance on Belarus, which has no gold reserves, is | the privatization of retail trade, public 

Russia for more than 90% of its fuel and | planning a program to produce gold and | catering, service enterprises, enterprises 

energy supplies. In 1993, Belarus was | other precious metals from nonferrous | in light industry, the food industry, motor 

heavily in debt to Russia for supplies of | scrap and is also planning to mine and | transport, and construction. Large 

gas and oil. process amber. The gold and amber will | enterprises, however, will first undergo 

be used to supply Belarus’s jewelry | what is termed denationalization, which 

GOVERNMENT POLICIES industry, which plans to expand its | will involve the issuance of stock. 

AND PROGRAMS domestic market as well as enter export | However, this stock will not be offered to 

sees | markets.? the public until a much later date. Small | 

At the beginning of 1993, the enterprises, on the other hand, will be 

Government of Belarus passed a ENVIRONMENTAL ISSUES sold at public auctions with competitive 

"Program to Accelerate Geological bidding.* (See table 2.) 

Exploration to Develop the Raw Material Belarus was working with international | 

Base," which calls for exploration and | agencies, including the World Bank, to | TRADE 

development of coal, iron ore, industrial acquire loans for a program to monitor 
minerals, rare metals, and oil and gas and clean up the environment. In 1993, Belarus’ foreign trade 

deposits. Environmental problems elated to | turnover decreased by 19% compared 

The program calls for developing Belarus potash mining and petroleum | with that of 1992. Mineral products 

lignite deposits with an estimated 1 billion refining industries were to be treated with | consisting primarily of fertilizers and 

metric tons of coal and the exploration of these funds. petroleum products were among Belarus’ 

the Okolovskoye iron deposit, believed to |} —___________ main exports.” 

have total reserves of 1 billion tons of ore PRODUCTION ee 

with an iron content of 26% to 27%. COMMODITY REVIEW 

Plans for iron ore development call for Mineral production in Belarus 

constructing a shaft at the deposit to apparently declined along with national Peat was produced primarily in the 

produce 14 million tons per year of ore income and general industrial output. | form of peat briquettes used for fuel, 

yielding close to 4 million tons per year There was a reported decrease in potash | although peat also was mined for 

of concentrate. production, which was Belarus’ main agricultural use. In the 1980’s, Belarus 

The program also calls for the mineral product, and reported decreases | was producing more than 4 million tons 

development of a rare metals deposit in in crude steel and cement production. Oil | of peat per year for fuel, which was 

the Homyel’ (Gomel)’ region to produce and gas production, however, reportedly | about one-third of the production of peat 

beryllium and rare metals of the cerium remained at about their 1992 level. (See | for fuel in the former U.S.S.R. The 

group, for exploration and assessment of | fable 1.) largest briquetting plant was the 

kimberlite fields in the south and central | __________ | Starobinsk plant with a capacity to 

regions of the country, and for STRUCTURE OF THE produce 240,000 tons per year of 

exploration of new oilfields and gasfields. | MINERAL INDUSTRY briquettes; in addition, there were 36 

Plans also call for increasing production other briquetting plants. 

of potash. Belarus planned to begin the| In 1993, Belarus reportedly produced 

The Government of Belarus approved | privatization of state property in April | 2 million tons of crude oil, which was 

a program for accelerating geological | 1994. In an attempt to avoid some of the about the same level as 1992 production.° 

exploration for oil and gas. Estimates are | problems in the Russian voucher issue, In 1993, Belarus reportedly produced 300 

THE MINERAL INDUSTRY OF BELARUS—1992 
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million cubic meters of natural gas, | company, the International Potash Co. pipeline connections to Eastern Europe. 
which was also about the same level as | (IPC), to export potash. The} 
1992 production.” headquarters of the IPC is in Moscow | OUTLOOK 

Belarus, which reportedly has oil | and there is a branch headquarters in 
reserves of about 160 million tons, was | Minsk. The Beloruskaliy association has Belarus is heavily dependent on the 
allocated $6 million by the European | a 32% share in the IPC. The IPC | countries of the former U.S.S.R. for its 
Bank for Reconstruction and | exports potash from both Russia and | mineral and fuel requirements and will 
Development (EBRD) to _ purchase | Belarus. have to maintain and further develop 
geophysical equipment needed for Beloruskaliy has lost many of its | forms of economic cooperation with these 
exploration. It has been speculated that | former markets in the countries of the | countries to provide for its mineral 
the Prypyats (Pripyat’) trough in | former U.S.S.R. and Eastern Europe | requirements. The only mineral currently 
southwest Belarus may hold an additional | because the agricultural sectors in these produced in Belarus that is being 
360 million tons of reserves. Currently, | countries lack the ability to pay for | marketed in any substantial quantity on 
deterioration is occurring at oilfields with | potash. Even in Belarus potash | world markets is potash. Although 
water encroachment now averaging 65% | consumption has fallen as the production cooperation with the countries of the 
and reaching as high as 80% at older | and consumption of mixed and complex | former U.S.S.R. will remain the mainstay 
fields. fertilizers has declined with Belarus’s | of Belarus’ mineral supply, Belarus also 

The state oil production agency | inability to purchase nitrogen and | will seek to encourage foreign investment 
Belneftekhim has drawn up a program to | phosphate raw materials to produce these | from outside the former U.S.S.R. when 
prevent a decline in oil production, which | fertilizers. it believes there is a potential for 
includes increasing exploration and Reserves in Belarus were assessed | developing its domestic mineral industry. 
modernizing geophysical equipment. | according to the Soviet classification | _ 
Belneftekhim is not counting on large | system, which is not comparable to the | | 
investments by foreign companies because | system used in the United States. The ‘Text prepared July 1994, 
of the low level of current and projected | economic criteria used in this system *New names and spellings for cities and regions in 
future oil production.® were designed for a centrally planned Belarus will be used whenever possible based on the 

In 1994, oil production is projected to | economic system that did not account for serenthens The eons the old ae eee 
remain at 2 million tons, but is then production costs in the same way as a report. The old names will appear on the map, which is the 
projected to decline to 1.7 million tons | market economy system. Minerals | latest U.S. Government-base map of this series issued as of 
per year between 1995-2000 and to 1.3 | classified under this system as reserves | ™ tnterfex Mining Reset tae £0.17, 1994, pp. 12, 13. 
million tons per year between 2001-2010. | would not necessarily correspond to the ‘Foreign Broadcast Information Service, U.S. Govt. 
Belarus has 55 explored oilfields, 18 of | western concept of reserves (i.e., material | publication, Washington, DC. Dec. 13, 1993, p. 68. 
which are producing and 22 of which are economically exploitable under present oe inte fax Stated Repo Ton 0-17, 1994 oo. vt. 
in an initial development stage.° market prices with existing technology). $___. Mar. 7, 1994, p. 4. 

Belarus during the 1980’s produced | For a full explanation of the Soviet 'See work cited in footnote 5. 
about one-half of the potash in the former | reserve classification system, refer to the jinterfax a curoteum Report ie. 11, 1994, p. 10. 
U.S.S.R.; its annual output was more | reserve section in the chapter on Russia. OR 
than 5 million tons per year of K,O. | (See table 3.) 
Potash production in Belarus reportedly 
began decreasing from 5 million tons K,0 | INFRASTRUCTURE 
in 1990 to 4.1 million tons in 1991, 3.3 

million tons in 1992, and 1.9 million tons Belarus is a landlocked state on the 
in 1993. Exports of potash, however, | western edge of the former U.S.S.R. 
outside the territory of the former | bordering Poland to the west, Lithuania 
U.S.S.R. remained at a high level during | and Latvia to the north, Russia to the 
this period with reported exports in terms | east, and Ukraine to the South. Its major 
of KO in 1990 of 1.8 million tons, 1.1 | means for overland mineral transport are 
million tons in 1991, 1.4 million tons in | 5,570 kilometers of rail line, not 
1992, and 1.4 million tons in 1993. including industrial lines, and 98,200 

In 1992, the system for exporting | kilometers of highways, of which 66,100 
potash changed as control of exports | kilometers is hard surfaced. Belarus 
passed from Agrokhimeksport’s Kaliy | receives most of its gas and oil via 
firm to the fertilizer manufacturers. | pipelines. The country is well situated to 
Then, in 1993, the potash producers | transship minerals via land to and from 
formed their own closed joint stock | Europe owing to its rail, road, and 
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: TABLE 1 TABLE 3 

BELARUS: PRODUCTION OF MINERAL COMMODITIES’ BELARUS: MAJOR MINERAL 
RESOURCES FOR 1993° 

(Thousand metric tons unless otherwise specified) 

(Thousand metric tons unless otherwise specified) 

. Annual capacity® 
Commodity 1992 1993 Gan. 1, 1994) Commodi Reserves Rosana 

Cement 2,300 1,900 2,500 Col © 4,000,000 

Nitrogen (N content of ammonia) 700 500 1,000 Iron ore 1,000,000 

Peat (fuel use) 4,000 4,000 5,000 Oil shale 11,000,000 

Petroleum: Crude 2,000 2,000 2,000 Peat 1,100,000 

| Refined 20,000 14,000 40,000 Petroleum 160,000 

Potash, K,O content 3,300 1,900 5,000 Potash; K,O content ~~ 260,000 

Salt 360 300 400 Sat SCS 20,000,000 
Steel: Crude 1,100 800 1,200 fstimated. 

Pipe 80 44 100 

Natural gas million cubic meters 300 300 300 

timated 

TABLE 2 

BELARUS: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies tocaton Eman capacity 

Cement Volkovysskiy plant Volkovysskiy 1,100 | 

Do. Krichevskiy plant Krichevskiy area 1,100 

Nitrogen, N content Grodno "Azot" Hrodna (Grodno) 1,000 
of ammonia Association region 

Peat (fuel use) Production at 37 do. 15,000 

enterprises pro- 

ducing mainly bri- 
quetes 

Petroleum (crude) Belarusneft Asso- do. 2,000 

ciation 

Petroleum (refining) Mozyr refinery Mazyr (Mozyr) 

~ Do. Novopolotskrefinery -‘-Navapolatsk = | —-40,000 
(Novopolotsk) 

Potash (K,O content) Belaruskaliy Asso- Soligorsk area 5,000 

ciation 

Steel (crude) Belarus electric Zhlobin 700 
steelworks 

1Total peat for fuel use production. 

2Total for both refineries. 
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THE MINERAL INDUSTRIES OF | 

By William Zajac 

BELGIUM ©.~—” traditionally, by mandate, included child | petroleum refinery in Antwerp that not 

ee —_—_—__—_—— | allowances, health insurance, pensions, | only cuts the sulfur oxide emissions to 

Belgium did not escape the effects of meal tickets, mandated vacations, | one-half those formerly produced during 

the bad international economic market in mandated cost-of-living increases, et al. | the refining process, but also during the 

1993. As an export-oriented economy, These expenses, coupled with the drop in | consumption of the product. The same 

the country suffered from a loss of the price for many of its exported | Group also is involved in managing the 

markets, especially in the other European materials, have caused the Government to | ecological consequences of previous 

Union (EU) countries, for many of its propose drastic, for Belgium, measures. industrial activities in an efficient and 

products. Not only did Belgium loose Late in 1993 the Government proposed | economical manner and has initiated or 

markets as a result of the worldwide cutting the cost of social programs by 1% | been involved in 20 cleanup projects. 

recession, but lower commodity prices on of the gross domestic product (GDP) by 

the international market reduced the value 1996, starting with a 0.5% cut in 1994. | Production 

of the materials that have been traditional | !t also has proposed tax increases, a real 

money earners. For example, the prices wage freeze in 1995-96, and reduced Production of mineral commodities 

of lead and zinc, two materials of which cost-of-living adjustments. These | generally stagnated or dropped in| — 

Belgium is a net exporter, both reached proposed measures were not met with | Belgium during the year in review. Even | — 

the lowest levels in several years. The approval by the work force and were the | the materials supplied to the construction 

price of lead on the London market cause of several general strikes in | industry domestically and abroad showed 

dropped one-third between 1992 and 1993 Belgium against the Government as the | little to no growth despite the continued 

(by almost one-half between 1990 and year ended. Nothing had been resolved | building boom in Germany, Belgium’s 

1993) and the price of zinc dropped by | #5 the year ended with the work force | principal trading partner. The high cost 

almost one-quarter between 1992 and feeling betrayed by the proposed | of production in Belgium that results 

1993 (by more than one-third between withdrawal of many of its benefits and | from the generous social benefits are a 

1990 and 1993.) the Government becoming desperate to do | definite contributing factor to these costs, 

As can be seen in table 2, Belgium something about the ever-mounting | making Belgian products more expensive 

relies on imported materials for the Government debt. At the level of the | in international markets than those of 

majority of its nonferrous metals debt at the end of 1993, the Belgian | many other countries, especially the 

processing sector. It is a net exporter of Government was paying 40% of the | newly emerging nations of the former 

lead and zinc, but even though it is a annual budget on the interest of the debt | Eastern bloc. As an importer and 

major producer of refined copper, it still alone, and the debt itself had reached | processor of raw materials, Belgium 

must import refined copper to feed its 147% of the GDP. cannot afford to increase the value added 

copper semimanufacturing plants and is to these materials to an extent that the 

entirely reliant on imported materials to Environmental Issues prices become uncompetitive on the 

satisfy its needs of aluminum, nickel, and a — international market. (See table 1.) 

tin. (See table 2.) Environmental policy in Belgium is the 

responsibility of the Federal Ministry of | Trade 

Government Policies and Programs the Environment as well as_ its 

comparable ministries in the two separate International trade data for Belgium 

The loss of income in 1993 from its regions of the country, Flanders and | are covered in the context of the Belgian- 

exported processed materials has caused Wallonia. Luxembourg Economic Union (BLEU) 

problems for the Belgian Government. Individual companies assume the | and as such contain the exports, 

As one of the more socialized states, the responsibility of environmental protection | reexports, and imports of Luxembourg as 

Government of Belgium had some of the in their own areas of concern. For | well. Although trade data for 1993 has 

proportionally largest debts in Europe. example, the Petrofina Group | not been made available, little is expected 

The Government’s expenses have incorporated technology into its new | to have changed from previous years, 

THE MINERAL INDUSTRIES OF BELGIUM AND LUXEMBOURG— 1993 39



eee 

other than a decline in both the volume | its feed from Zaire, but now this accounts | $17.1 billion, an 8% increase over that of 
and value. Traditionally, Germany, | for only about 30% of the refiner feed, | 1992 as reported in Diamond 
France, the Netherlands, the United | with the rest coming from within | International. Exports and reexports of 
Kingdom, Italy, and the United States, in | Belgium, from UM’s part-owned mine in | unworked diamond by Belgium to the 
that order, have been Belgium’s six | Mexico, and from scrap and spot | United States decreased with regard to 
leading destinations for exports, based on | contracts. | carat weight in 1993 but increased in 
value. For imports, based on value, The Olen copper refinery includes | value, indicating shipments of larger, 
Germany, France, the Netherlands, the | continuous smelting and refining facilities | more valuable stones. Exports and 
United Kingdom, the United States, and | for blister copper and copper scrap and | reexports of worked diamonds to the 
Italy, in that order, have been the six | has a cellhouse capacity of 330,000 mt/a | United States in 1993 increased both in 
principal sources of imports. | and a casting facility of 480,000 mt/a. | carat wei ght and value. The increase in 

The casting facility handles cathodes from | shipments to the United States was 
Structure of the Mineral Industry the Olen cellhouse and other sources; the | primarily a result of the improving 

) main products are slab, billet, and wire | economic situation in the United States 
Table 5 (see table 5) shows the | rod. during 1993. An interesting aspect of 

principal plants with their locations and Belgium’s diamond trade was the large 
capacities of mineral industry concerns in Lead.—Although the production of | increase of unworked stones imported 
Belgium. The only mining operations left | primary refined lead in Belgium increased | from Russia in 1993. Imports of crude 
in Belgium in 1993 were in the | somewhat in 1993, the financial results of | stones from Russia increased by more 
production of sand and gravel and the | the refiners did not, a result of the low | than 22,000% in 1993 based on carat 
quarrying of stone. The metal processing | lead prices on the international market. weight and almost 7,000% based on | 
sector of the industry runs principally on | Production of secondary lead again | value. Imports of worked stones also 
imported raw materials, whether metal | increased as a result of the battery | increased, but not so dramatically. In 
concentrates or scrap for smelting and | recycling and secondary lead plant of | this case, the situation in the diamond | refining or metal for forming and casting. | Campine SA. The first full year of | market closely reflects that of the metals 
For example, Belgium produces no | operation of the plant was 1993, and the | market in that the former U.S.S.R. states - 
primary aluminum and only a small company reported achieving the | increased, to a great extent, shipments of 
quantity of secondary aluminum, but | production tonnage forecast and! base materials for processing and/or 
annually produces more than 300,000 satisfactory sales returns but negative forming in countries that have not 
tons of aluminum semimanufactures in | final results as a consequence of the low | traditionally been their principal trading 
the form of wire, rods, bars, sections, | lead prices. partners. Belgium’s international trade in 
plate, sheet, and strip. The sand and diamonds between 1991 and 1993 is 
gravel and stone industries principally Steel.—Steel production continued to | shown in tables 4 and 5. (See tables 4 supply the domestic market and {drop in Belgium in 1993, again | and 5.) 
neighboring countries, with exports of | attributable to the generally poor 
some of the less common types of stone, | economic situation worldwide, EU over- Mineral Fuels.—With the closing of such as marble and the Belgian blue-grey capacity, and the cheaper imports from | the last coal mines in Belgium in 1992, limestone called "petit-granit," to | the countries of eastern Europe. Plansto | the country has become entirely worldwide destinations. help the companies through the difficult dependent on imported primary energy 

times had not been well received by the | with the only energy-related industry Commodity Review work force. For example, at the | being that of processing imported 
steelplant of Usine Gustave Boel, a strike | materials, principally crude petroleum. 

Metals.—Copper.—Partially as a | was called early in December and no end 
result of sales by Societe Generale de | was to be seen at yearend. The principal Reserves.—Belgium has no economically Belgique (SGB) of stock in Union | reason for the strike was the planned | exploitable reserves of metal ores or Miniere SA (UM), UM is planning to | closure of the company’s sinter and coke primary energy. The only mining concentrate its activities in its copper and | plants, a measure that management | remaining in the country is the production specialty metals division and put less | claimed was needed to ensure the survival of sand and gravel and the quarrying of emphasis on its zinc division. The aim of | of the steelworks. some stone, principally specialty marbles the company is not necessarily to increase and the Belgian blue-grey limestone production of copper and _ specialty Industrial Minerals.—Diamond.— | called “petit granit." Other than scrap metals, but rather to make the production | Belgium, and specifically Antwerp, | generated domestically, almost all raw facilities at Olen one of the most cost- | retained its position in 1993 as the | materials for the minerals industry must effective copper refineries in the world. | world’s leading diamond center and | now be imported. 
The plant at Olen formerly took much of | reported a turnover of diamonds valued at 
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Infrastructure cement, copper foil production, | downtime caused by the relining of 
| _ | engineering and steel construction, | furnaces in 1992. Steel production in 

The Belgian National Railways | mining, information systems, trading, et | Luxembourg remained below that of the 
(SNCB) operates 3,667 km of 1.435-m | al. Since its creation in 1882, ARBED past several years. Despite the bad 
standard-gauge track, 2,563 km double | has been the largest industrial group in | market for steel, ARBED has contracted 
track, 1,978 km electrified, and 191 km | the Grand Duchy of Luxembourg. The | with Mannesmann Demag Huttentechnik 
1.000-m gauge track, all Government | steel group had a turnover of $2.7 billion | for a new steelmaking plant to be built in 
owned. The country has a total of | in 1993, compared with the turnover of | two phases. The electric furnace 
103,396 km of roadways, of which 1,317 | $2.8 billion in 1992, and recorded a loss | steelmaking plant will replace an existing 
km is limited access, divided highways; | of $165 million in 1993 compared with a | oxygen furnace at Differdange. The 
11,717 km is national highways; 1,362 | loss of $103 million in 1992. Steel project includes a double-vessel direct 
km is provincial roads; and 38,000 km is | production in the group’s European and | current electric arc furnace with eccentric 
paved and 51,000 km is unpaved rural | Brazilian steel companies rose, however, | bottom tapping, a dust collection system 
roads. The inland waterway system | by almost 10% in 1993 to 7.8 Mmt. for the steelmaking shop, the building 
consists of 2,043 km, of which about itself including a noise suppression 
1,528 km is in regular use. There is | Production system to meet lLuxembourg’s 
1,167 km of pipelines for petroleum | : environmental protection requirements, 
products, 161 km for crude petroleum, Luxembourg’s mineral industry has | crane systems, a new scrapyard, and all 
and 3,300 km for natural gas. The | been dominated by the steel company | associated systems and equipment. When 
principal ports are Antwerp, Brugge, | ARBED, which produces pig iron from | finished, possibly in late 1994, the plant 
Ghent, Oostende, and Zeebrugge. In | imported iron ore, crude steel, and | is expected to have a capacity of 1.25 
1993, the merchant marine consisted of | stainless steel and is involved in many | Mmt/a of steel. | 
23 ships of 1,000 gross weight tons or | other areas of the economy, such as the 
more totaling 96,949 gross weight tons, | cement and brickmaking industries. The | Infrastructure 
of which 10 were cargo, 5 were chemical | country has also traditionally produced 
tankers, 5 were petroleum tankers, 2 | sand and gravel and crushed and Luxembourg is a landlocked country 
were liquefied gas tankers, and 1 was a | dimension stone, but data on the actual | with 270 km of 1.435-m standard-gauge, 
bulk carrier. _ | production of these materials have not | 162 km double track, and 162 km 

been published since the 1987 production | electrified railways operated by the 
Outlook year. However, national statistics | Luxembourg National Railways (CFL). 

indicate that about 0.2% of the national | The country has a total of 5,108 km of 
The economic outlook for Belgium for | work force (or about 400 persons) is roadways, of which 4,995 km is paved, 

the next few years is impossible to | engaged in the extraction of nonmetallic | 57 km is gravel, and 56 is earth, A 
predict because of all the uncontrollable | minerals and produced products valued at | pipeline of 48 km delivers petroleum 
factors involved. Being an export- | about $30 million. (See table 6.) refinery products. The only waterway is 
oriented economy, Belgium relies heavily the Moselle River, of which 37 km in 
on the markets in its trading partners, and | Trade Luxembourg is navigable and the only 
if they do not recover economically, then port is the river port Mertert. In 1993, 
Belgium will remain in a recession until As a member of BLEU, trade statistics | the merchant marine consisted of 53 ships 
they do. Much also depends on the will | for Luxembourg are inextricably linked | of 1,000 gross weight tons or more and 
of the Belgian Government to adhere to | with those of Belgium, and therefore are | totaled 1,570,466 gross weight tons. Of 
its economic plan announced late in 1993 | not able to be listed individually. the total, 8 were bulk carriers, 8 were 
and its ability to bring the Belgian . liquefied gas tankers, 6 were combination 
economy in line with the requirements of | Structure of the Mineral Industry bulk carriers, 6 were petroleum tankers, 
the Maastrict Agreement for the ) were container ships, 5 were roll-on- 
economic and monetary union of the Luxembourg’s principal producers of | roll-off carriers, 4 were chemical tankers, 
members of the EU. mineral industry products are shown in | 4 were refrigerated cargo ships, 3 were 

table 7. (See table 7.) combination ore/oil carriers, 2 were 
LUXEMBOURG cargo ships, and 2 were passenger 

Commodity Review carriers. 
Luxembourg’s mineral industry 

consists principally of processing raw The iron and steel sector remained the | OTHER SOURCES OF INFORMATION 
materials and was dominated by the steel | most important industrial sector of the 
company ARBED S.A., part of the | economy. The apparent increase in the | “8encies 
ARBED Group of companies with | production of pig iron and steel was, in Administration des Mi _ d interests in steelmaki g and products, reality, an adjustment owing to ministration des Mines, Ministere des 
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Affaires Economiques (Administration of Administration des Mines (Annals of Mines: Brussels, Belgium, monthly. 

Mines, Ministry of Economic Affairs) Administration of Mines) Brussels, Belgium, | Diamond International, London, United 

Brussels, Belgium biannual. Kingdom, various issues. 

Institute National des Industries Extractives Bulletin de Statistiques: Institute National de | Annuaire Statistique (Annual Statistics), 

(National Institute of Extractive Industries) Statistique (Statistical Bulletin: National STATEC, Luxembourg, Luxembourg. _ 

Liege, Belgium Institute of Statistics) Brussels, Belgium, Bulletin de Statec, STATEC, Luxembourg, 

Service Geologique de Belgique (Belgian monthly. Luxembourg, monthly. | 

Geological Service) Brussels, Belgium Statistiques Industrielles: Institute National de | Indicateurs Rapides (Rapid Indicators), 

Service Central de la Statistiques et des Statistique (Industrial Statistics: National | STATEC, Luxembourg, Luxembourg. 

Etudes Economiques (STATEC) (Central Institute of Statistics) Brussels, Belgium, 

Statistical and Economic Studies Service) monthly. 

Luxembourg, Luxembourg Statistiques du Commerce Interieur and des | 

Transports: Institute National de Statistiques 

Publications (Statistics of Interior Commerce and 

| Transport: National Institute of Statistics) 
Annales des Mines de Belgique: 

TABLE 1 

| BELGIUM: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

SusrnnnranEnTrTSE ny Sgsdr Seana ar 

Commodity? 1989 1990 1991 1992 1993 “gen 1, 1994) 

METALS 

Aluminum, secondary including unspecified metals 7,355 7,905 7,391 "7,000 °4,000 5,000 . 

Arsenic, white *3,500 *3,000 2,500 "2,000 *2,000 2,000 

Bismuth, metal *800 °750 °700 °700 °700 1,000 

Cadmium, primary 1,764 1,956 1,807 1,550 1,573 1,550 

Copper: 
OO 

Blister: | 

Primary - *1,500 *1,000 00 800 2,000 

Secondary 93,400 *103,000 *105,000 * °102,000 *102,400 110,000 

Total *93 400 *104,500 *106,000 * °102,800 °103,200 112,000 

Unwrought, total of smelter and refined, primary and 

secondary, including including alloys 563,328 542,458 477,972 471,314 452,000 500,000 

Refined, primary and secondary including alloys 329,200 331,857 297,593 306,190 298,900 612,000 

| Of which secondary (WBMS) 88,000 102,000 106,000 ™102,800 103 ,200 110,000 

Iron and steel: 

Pig iron 8,868,000 9,416,000 9,354,000 78,533,000 8,213,000 9,000,000 

Ferroalloys: Electric furnace ferromanganese in world 

table ¥ *30,000 F 25,000 r 25,000 * 25,000 *25,000 30,000 

Steel: 

—Cue .. .. —””—:«*2O, 952,815 11,419,158 11,334,883 10,333,600 10,250,000 14,000,000 

Hot-rolled products 10,536,000 10,966,800 10,831,200 *10,336,000 9,745,000 12,000,000 

Lead: CO 
— 

Smelter: 

Primary° ¥ 64,000 * 65,600 ¥ 69,800 ¥ #75 ,400 *76,000 70,000 

Secondary‘ 22,800 21,800 *20,000 "20,000 "20,000 20,000 

Total * °86,800 ¥ $7,400 ¥ °89,800 * 95,400 *96 ,000 90,000 

Refined: ee 
oO 

Primary 72,669 69,812 78,124 *75 297 *75,880 80,000 

Secondary 36,771 37,000 32,560 °41,000 *5 1,000 45,000 

Total 109,440 106,812 110,684 116,297 126,880 125,000 

Selenium 250 250 *250 "250 250 300 

Tin metal, secondary including alloys 5,976 6,063 4,426 5,260 *5 000 5,000 

See footnotes at end of table. 
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TABLE 1—Continued 

BELGIUM: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1989 1990 1991 1992 1993 “Gan 1. 109. | 
METALS—Continued 

Zinc: 
| 

Slab: 

‘Primary = sts—=—<“CtsSSSSSS 286,900 289,700 297,600 217,200 210,100 250,000 
Secondary (possibly remelted zinc) 19,124 66,832 87,453 93,420 °90,000 135,000 

Total 306,024 356,532 385,053 310,620 300,100 - 385,000 
Powder | 40,932 52,632 52,416 743,700 °43,000 ~ $0,000 

Other, nonferrous: Precious metals, unwrought, n.e.s.5 

kilograms 1,110,276 1,348,788 1,305,926 °1,675,000 1,500,000 2,000,000 © 
INDUSTRIAL MINERALS 

Barite *40,000 *35,000 *35,000 *30,000 *30,000 50,000 — 
Cement, hydraulic 6,720,168 6,929,256 7,184,234 8,072,718 7,750,000 9,000,000 
Clays: Kaolin 165,520 °175,000 260,000 *325,000 *300,000 350,000 
Lime and dead-burned dolomite: Quicklime 1,968,000 2,076,000 2,021,000 1,871,000 *1,750,000 2,250,000 
Nitrogen: N content of ammonia 292,300 273,600 272,400 ™390,000 *400,000 550,000 
Sodium compounds: 

Soda ash *380,000 *375 ,000 *380,000 *375,000 *375,000 500,000 
Sulfate "255,000 "250,000 "260,000 "250,000 *250,000 400,000 

Stone, sand and gravel: 

Calcareous: 
| 

Dolomite 4,770,852 4,294,236 4,033,802 3,984,354 *4,000,000 5,000,000 
Limestone 28,944,000 31,896,000 34,255,000 33,394,000  °*33,400,000 50,000,000 
Marble: 

In blocks cubic meters 624 480 358 232 *250 650 
Crushed and other 72 72 80 . °*80 *80 100 

Petit granite (Belgian bluestone): 

Quarried cubic meters 1,074,636 989,448 864,476 1,214,400 *1,200,000 1,500,000 
Sawed do. 67,716 70,524 67,683 °90,000 *90,000 100,000 
Worked do. 11,520 10,848 11,994 °15,000 °15,000 25,000 
Crushed and other do. 692,856 530,604 598,854 *800,000 *800,000 1,000,000 

Porphyry, all types 3,789,756 3,934,920 3,971,777 4,127,000 *4,000,000 5,000,000 
Quartz and quartzite 322,192 204,308 402,780 *500,000 *500,000 750,000 
Sandstone: 

Rough stone including crushed 2,244,480 2,080,476 2,663,044 *2,400,000 "2,400,000 3,500,000 
Paving 13,860 17,628 14,386 *14,000 *14,000 50,000 

Sand and gravel: 

Construction sand 9,264,000 9,336,000 9,163,000 *9,200,000 9,200,000 15,000,000 
Foundry sand 595,818 528,000 489,000 *525,000 *525 ,000 750,000 
Dredged sand 937,394 589,200 2,305,300 2,300,000 2,300,000 3,500,000 
Glass sand 1,908,747 2,028,000 2,065,000 *1,950,000 *1,950,000 3,000,000 
Other sand 2,532,000 2,580,000 2,785,000 2,800,000 “2,800,000 4,000,000 
Gravel, dredged 4,800,000 4,128,000 4,192,000 4,899,000 *5 000,000 7,500,000 

Sulfur: EE SO — 
Byproduct: 

Elemental *160,000 *160,000 °160,000 *160,000 °160,000 300,000 
See footnotes at end oftable. SSS 
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TABLE 1—Continued 

BELGIUM: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I Al capacity” 

Commodity? 1989 1990 1991 1992 1993 ent, 1994) 

INDUSTRIAL MINERALS—Continued 
. 

Sulfur—Continued: 

Byproduct—Continued: 

Other forms *160,000 °150,000 *140,000 °140,000 °140,000 200,000 

Total *320,000 *310,000 *300,000 *300,000 *300,000 500,000 

Sulfuric acid, oleum 1,947,348 1,905,732 1,935,921 1,906,281 *2,000,000 3,000,000 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black *1,800 *1,700 *1,700 *1,700 *1,700 5,000 

Coal, bituminous 1,892,689 1,035,832 636,000 226,100 — = 

Coke, all types 5,458,820 5,420,351 4,887,000 2,693,000 *500,000 5,000,000 

Gas: 

Manufactured thousand cubic meters 660,240 654,612 565,293 550,541 °550,000 750,000 | 

Natural (byproduct of coalmining): 
| 

Gross do. 20,139 *19,000 *11,000 *7,500 — _ 

Marketable do. 11,552 10,874 6,694 °4,000 _— — 

Petroleum refinery products: SS —_—eS Oe eer — 

Liquefied petroleum gas thousand 42-gallon barrels "5,870 *§ 139 *§ 313 *4,327 4,338 15,000 

Aviation gasoline do. 113 70 12 — — — 

Naphtha and white spirit do. 16,686 714,816 712,232 ¥ °8 600 *9,200 25,000 

Gasoline do. 45,327 744,812 50,023 52,377 48,374 135,000 

Jet fuel do. 13,296 11,496 12,360 — 13,720 11,400 37,000 

Kerosene do. 450 605 690 566 597 2,000 

Distillate fuel oil do. 72,705 76,316 81,911 80,538 79,941 215,000 

Refinery gas do. 4,524 4,071 3,809 *3 500 °3 500 10,000 

Residual fuel oil do. 38,269 37,529 748,498 "44,842 44,016 120,000 

Bitumen do. 4,623 5,155 5,055 °4,000 °4,000 10,000 

Other do. *12,000 *11,000 *10,000 *8,500 °8,500 23,000 

Refinery fuel and losses do. F 012,000 r e.12,000 11,958 12,329 -11,711 10,000 

Total, net® do. ¥ 201,862 ¥ °199,008 ¥ 217,944 ¥ 208 ,668 "202,160 602,000 

. ‘Estimated. “Revised. 

'Table includes data available through May 15, 1994. 

2In addition to the commodities listed, Belgium produced a number of other metals and alloys for which only aggregate output figures were available. 

SData not reported; derived by taking reported total lead output plus exports of lead bullion less imports of lead bullion. 

‘Data represent secondary refined lead output less remelted lead; as such, the figures are probably high because they include some lead that was sufficiently pure as scrap that it did 

not require resmelting, but data are not adequate to permit differentiation. 

SIncludes gold, platinum-group metals, and silver. 

6Totals may not add to detail shown owing to independent rounding. 
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TABLE 2 
BELGIUM: PRODUCTION, CONSUMPTION » AND IMPORT | 

_ DEPENDENCE OF SELECTED NONFERROUS METALS 

(Thousand metric tons and percent) 

Metal 1992 1991 1990 
Aluminum, primary: 

Production _— _ ey | 
Consumption 291.8 323.0 317.8 
Import dependence, percent | 100.0 100.0 | 100.0 

Copper, refined: 

Production 306.2 297.6 331.9 
Consumption 371.8 372.0 395.9 
Import dependence, percent 17.6 20.0 16.2 

Lead, refined: 

Production 98.9 99.3 92.0 
Consumption 64.1 71.7 63.0 
Import dependence, percent net export net export net export 

Nickel, smelter: | 

Production . _ _ _ 
Consumption 21.4 19.6 21.3 
Import dependence, percent 100.0 100.0 100.0 

Tin, smelter: | 

Production — —_ _ 
Consumption 2.5 2.6 2.1 | | 
Import dependence, percent 100.0 100.0 100.0 

Zinc, metal: 

Production 217.2 397.6 289.7 
Consumption 189.0 200.0 177.6 
Import dependence, percent net export net export net export POC OXport 

Source: METALLSTATISTIK 1982-92, Metallgesellschaft AG, Frankfurt am Main, Germany. 
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TABLE 3 

BELGIUM: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

I sss ual capacity 

Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 

Cadmium, metal Vieille-Montagne NV Balen-Wezel 1,550 

Do. NV Metallurgie Hoboken-Overpelt SA (NV MHO SA) Overpelt 600 

Cement Major companies: 
8,400 

Do. Cimenteries CBR SA (Societe Generale de Belgique, or Plants at Lixhe, Mons/Obourg, Harmignies, 3,200 

SGB) 
Marchienne, Ghent, et al. . 

Do. Ciments d’Obourg SA Plants at Obourg and Thieu 12,800 

| Do. Compagnie des Ciment Belge (Ciments Francais) Plant at Gaurain-Ramecroix 2,400 

| Copper Metallurgie Hoboken-Overpelt SA (Union Miniére Smelter at Antwerp-Hoboken, 50, 

SA-58.37%) Refinery at Olen 330 

| Do. Metallo-Chimique NV Smelter at Beerse | 80 

Dolomite Carsambre SA Dolomeuse Quarry at Floreffe 300 

Do. do. Quarry at Marche les Dames 600 

Do. do. Plant at Namur | 37 

Do. SA de Marche les Dames Quarries at Vezin and Sclaigneaux Andenne 300 

Do. do. Plant at Vezin 35 

Do. SA des Dolomies de Marche-les-Dames Quarry at Nameche 300 

Do. do. | Plant at Nameche, of which— 

Do. do. Soft-burned 500 

Do. do. Dead-burned 200 

Do. SA Dolomies de Villers-le-Gambon Quarry at Villers-le-Gambon — 300 

Lead, metal Metallurgie Hoboken-Overpelt SA (Union Miniére SA) Smelter at Antwerp-Hoboken, refinery at 90, 

Antwerp-Hoboken 125 

Petroleum, refined Refineries: 
602,000, 

42-galion barrels per day 
of which: 

Do. do. Fina Raffinaderji Antwerp Refinery at Antwerp (268,000) 

Do. do. SA Esso NV do. (239,000) 

Do. do. Belgian Refining Corp. do. (80,000) 

Do. do. Nynas Petroleum NV do. (125,000) 

Steel: Companies: 
14,000, 

of which: 

Do. Cockerill Sambre SA (Government, 98%) Plants at Li¢ge and Charleroi (5,000) 

Do. Sidmar NV (Belgian Government 28.11%; ARBED in Plant at Ghent (3,960) 

Luxembourg, 66.97%) 

Do. Usines Gustave Boél NV Plant at La Louviere (2,020) 

Do. Forges de Clabecq SA Plant at Clabecq (1,500) 

Do. SA Fabrique de Fer de Charleroi Plant at Charleroi (600) 

Do. ALZ NV Plant at Genk-Zuid (360) 

Do. New Tubemeuse (NTW) SA Plant at Flemalle (300) 

Zinc, metal Vieille-Montagne SA (Union Minitre SA) Smelter at Balen-Wezel 385 

‘Includes the capacity of the company SA Ciments de Haccourt. 
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TABLE 4 
BELGIUM: EXPORTS AND REEXPORTS OF DIAMOND FOR 1991-93 

} 1991 1992 1993 Destinations Quantity =—~—~=«alue "Quantity —=—=—~SCSWalue Quantity. ~—~s~Value 
(carats) (thousands) _ (carats) (thousands) (carats) (thousands) 

Sorted, unworked or simply sawn, 
cleaved, or bruted: 

| _ HongKong SsSs—~—S 826,699 $68,129 629,001 $44,217 477,509 $35,538 -IndaSStC—CSSS 55,944,848 1,192,145 53,749,387 1,117,313 "70,000,000 1,600,534 Israel 4,650,085 1,229,877 5,900,172 1,516,278 6,229,748 1,607,974 Malaysia 306,856 52,818 377,084 61,178 503,912 64,101 , Republic of South Africa 67,529 39,319 65,925 33,504 19,500 50,355 Sri Lanka 381,230 55,805 539,147 76,899 374,532 96,844 Switzerland 72,529 10,962 404,372 10,944 198,640 36,970 Thailand ] | 827,822 145,072 898,454 143,205 121,760 —-:187,035 
rr 39,565 6,477 30,998 4,949 611,370 2,536 United Kingdom 9,948,627 789,986 6,119,348 585,850 4,994,308 457,268 United States 699,559 222,512 508,033 230,431 444,952 305,256 Unspecified 1,975,812 114,099 809,961 83,781 °1,117,488 108,009 Total 75,741,161 3,927,201 70,031,882 3,908,549 85,093,719 4,552,420 

Worked but not mounted or set: a — OO OO OO — 
Germany 351,113 229,612 312,968 202,109 291,177 206,639 Hong Kong 440,643 358,295 649,215 499,156 628,371 522,620 Israel 351,656 246,045 305,570 217,631 343,104 239,861 Italy 155,681 87,021 151,852 75,783 183,623 92,023 Japan 627,450 652,467 450,296 502,218 442,993 535,531 | Switzerland 284,755 275,131 282,612 251,494 369,696 287,190 Thailand 195,390 161,173 116,186 70,335 196,912 118,347 United Kingdom 162,918 140,493 138,778 104,358 223,098 185,254 United States 1,386,304 1,106,494 1,414,597 990,572 1,663,570 1,229,193 Unspecified 690,667 419,725 716,532 426,728 797,690 498,111 Total 4,646,577 3,676,456 4,538,606 3,340,384 5,140,234 3,914,769 ‘timed = 

EEE 
Source: Diamond International, Nov.-Dec. 1992, No. 20; July-Aug. 1993, No. 24; and Mar.-Apr. 1994, No. 28, London, United Kingdom. 
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TABLE 5 

BELGIUM: IMPORTS OF DIAMOND FOR 1991-93 

1991 1992 1993 

Sources Quantity Value Quantity Value Quantity Value 
(carats) (thousands) (carats) (thousands) (carats) (thousands) 

Natural rough, unsorted, and sorted, 

unworked or simply sawn, cleaved, 

or bruted: 

Angola 257,800 39,094 636,812 146,825 712,724 135,281 

Australia 7,996,982 50,524 8,474,381 60,208 7,932,624 53,214 

Brazil 641,552 27,602 NA NA NA NA 

Commonwealth of Independent 
States! 75,955 19,669 59,880 6,132 1,404,919 48,470 

Congo 3,275,824 158,588 NA NA NA NA 
Céte d’Ivoire 946,578 88,801 868,163 88,322 683,691 101,520 

Israel 1,238,483 212,020 1,285,198 218,260 1,829,278 301,674 

Liberia 658,565 134,615 1,909,299 293,704 5,006,234 290,143 

Sierra Leone : 534,173 118,039 831,366 179,446 344,626 | 79,637 

Switzerland 959,633 106,280 796,144 45,720 1,447,859 153,544 

United Kingdom 32,905,846 2,423,576 24,899,237 1,947,833 38,511,282 2,374,185 

United States 2,365,808 116,565 1,133,411 81,343 1,572,907 138,508 

- gare )|)00t—~—<“Cs—‘SCS 17,766,223 548,141 218,907,387 2589,438 218,709,867 2701,208 
Unspecified 1,217,415 424,700 5,376,045 617,886 6,912,948 702,489 

Total 70,840,837 4,468,214 65,177,323 4,275,117 85,068,959 5,079,873 

Worked but not mounted or set: TO OO SO OO OO — 

Commonwealth of Independent 
States! 363,463 374,458 347,981 376,082 389,695 399,963 

Germany 127,828 84,999 144,809 88,732 112,761 80,396 

Hong Kong 309,799 144,769 304,550 155,800 301,396 178,502 

India 1,464,058 516,187 1,296,681 425 ,226 1,754,266 560,059 

Israel 461,323 406,195 428,031 383,840 468,803 463,780 

Republic of South Africa, 188,405 164,496 128,845 141,251 109,185 142,333 

"Srilanka = 162,935 73,700 199,477 83,269 247,229 113,874 
Switzerland 114,911 157,580 89,610 122,299 131,777 165,732 

Thailand 236,606 129,942 264,194 124,560 333,893 161,665 

United Kingdom 85,520 100,703 89,838 84,817 118,300 132,571 

United States 478,706 377,037 429,423 356,088 479,240 384,989 

Unspecified 589,078 420,724 $30,838 342,769 597,834 431,478 

Total 4,582,632 2,950,790 4,254,277 2,684,733 5,044,379 3,215,342 

NA Not available. 

‘Since Apr. 1992; formerly U.S.S.R. 
Includes Congo. 

Source: Diamond International, Nov.-Dec. 1992, No. 20; July-Aug. 1993, No. 24; and Mar.-Apr. 1994, No. 28, London, United Kingdom. 
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TABLE 6 

LUXEMBOURG: PRODUCTION OF MINERAL COMMODITIES'* 

| (Metric tons unless otherwise specified) 

Commodity? 1989 1990 1991 1992 1993 “Gan. 1 1998, " 

Cement, hydraulic 590,193 635,571 687,786 *720,000 *750,000 750,000 

Gypsum and anhydrite, crude *450 *400 *400 *400 °400 450 

Iron and steel: Metal: 

Pig iron 2,683,800 2,645,200 72,463,000 2,256,000 2,411,000 3,000,000 

Steel: 

Crude 3,720,920 3,560,290 3,379,000 3,068,000 3,292,000 5,320,000 

Semimanufactures 4,113,051 3,950,035 3,787,000 3,590,000 3,650,000 4,000,000 

Phosphates: Thomas slag: 

Gross weight 672,141 602,877 $35,518 ™519,000 °555,000 575,000 

P.O, content 120,985 108,518 * 95,000 F 93,000 *100,000 105,000 

‘Estimated. "Revised. 
'Table includes data available through May 15, 1994. 

Construction materials such as dimension stone and sand and gravel are also produced, but the amounts are no longer reported and no basis exists for the formulation of reliable 

estimates of output levels. . 

TABLE 7 

LUXEMBOURG: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons) 

- Commodity ——=~*~*~*S*«Major operating companies and major equity owners +~—~—~—~< Location of main facilities | Annual capacity 
Cement | —~—~—_ SA des Ciments Luxembourgeois (ARBED, 50%; SGB, 25%) PlantatEsch-sur-Alzette #450 ~~ 

Do. Intermoselle SARL (ARBED, 33 %) Plant at Rumelange 1,000 

Steel Acieries Reunies de Burbach-Eich-Dudelange (ARBED) (SGB, Plants at Differdange, Dudelange, 5,320 

25 %; Belgian Government, 31%; and others) Esch-Schifflange, and Esch-Belval 
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THE MINERAL INDUSTRIES OF 

BOSNIA AND HERZEGOVINA’ 
By Walter G. Steblez 

In 1993, the country remained under | Herzegovina was compiled from data | The Rudarsko Metalurski Kombinat plant 

extreme duress caused by the continuation | presented in a variety of statistical | at Zenica, with a combined production 

of the civil war. Before the outbreak of | publications of the former Yugoslavia | capacity in excess of 2 Mmt/a, in 1990 

the civil war, Bosnia and Herzegovina | through 1991. The major portion of the | accounted for 53% of the former 

was a major producer of minerals and | country’s production statistics however | Yugoslavia’s output of steel produced in 

heavy industrial products in the former | was obtained from “Industrijska | oxygen converters and 62% produced by 

Yugoslavia. In 1993, the operational Proizvodnja," an annual _ statistical | open-hearth method. 

status of many of these industries, | compendium published in Belgrade Bosnia and Herzegovina also was a 

however, was uncertain largely because | through 1990 that presented production | major producer of bauxite, alumina, and 

of the continuous fighting that reportedly | data by constituent Federal republics, as | aluminum in the former Yugoslavia, 

occurred in close proximity to these | well as by total output for the former | respectively accounting for about 58%, 

facilities. Reportedly, the damage | Yugoslavia. Statistical information of the | 68%, and 26% of total output of these 

incurred by the country’s industry and | country’s mineral production for 1992-93 | commodities in the former Yugoslavia in 

infrastructure had been severe. | was not available because of the war. | 1990. Production of bauxite, alumina, 

According to information supplied by | Estimates were based on known capacities | and aluminum was administered by 

sources in Serbia and Montenegro, the | and available press reports concerning the | Energoinvest. Bauxite was produced at 

Serbian- controlled areas of Bosnia and | status of industrial operations in the mines in Vlasenica, Jajce, and Bosansksa 

Herzegovina (about 70% of the country’s | country. (See table 1.) Krupa, among others. Alumina refineries 

| total territory), known as the "Srpska were operated at Birac-Zvornik and 

republic," controlled substantial TRADE Mostar; the aluminum smelter also was at 

proportions of Bosnia and Herzegovina’s Mostar, the center of the aluminum 

mineral resources. According to the Detailed official information | fabricating and aircraft industries in the 

Bosnian-Serb Chamber of Commerce, the | concerning foreign trade for 1993 was former Yugoslavia. Other production of 

share of mineral resources within | unavailable. nonferrous metals included only a 

Serbian-dominated areas of Bosnia and | SEES relatively small amount of lead and zinc 

Herzegovina were as follows: bauxite, STRUCTURE OF THE ore mined and milled at Srebrenica, the 

12%; brown coal, 37%; gypsum, 88%; | MINERAL INDUSTRY focal point of major battles during the 

iron ore, 68%; lead and zinc ore, 35%; TT oP>vearr 

lignite, 12%; and quartz, 89%.” Table 2 lists the apparent 

i administrative bodies as well as Industrial Minerals 

GOVERNMENT POLICIES subordinate production units of the main 

AND PROGRAMS branches of the country’s mineral Bosnia and Herzegovina was a major 

industry in 1993. (See table 2.) producer of asbestos, barite, gypsum, and 

The Government of Bosnia and salt, accounting respectively for about 

Herzegovina was placed under extreme | COMMODITY REVIEW 81%, 92%, 63%, and 100% of the total 

hardship by warfare that affected output of these commodities in the former 

practically every district in the country. Metals Yugoslavia in 1990. The country also 

Presumably, when and where possible, produced cement, clays, dimension stone, 

the Government provided assistance to Before the dissolution of the Federal | dolomite, sand and gravel, as well as 

industries, including those in the minerals | Republic of Yugoslavia and the other industrial minerals that met most of 

sector, that could help maintain | subsequent civil war, Bosnia and its industrial needs. 

employment and assist in the country’s Herzegovina was a major center of 

defense. metallurgical industries in the former | Mineral Fuels 

| Yugoslavia. The country’s total output of 

PRODUCTION steel, in recent years, ranged between Bosnia and Herzegovina’s SOUR 

38% and 39% of total steel production Titovi Rudnici Uglja Tuzla, the country’s 

The production table for Bosnia and | for Yugoslavia during the same periods. dominant coal producer, mined brown 

THE MINERAL INDUSTRIES OF BOSNIA AND HERZEGOVINA— 1993 
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Snes 

coal and lignite that were consumed | system of ways and communications | infrastructure and massive dislocations of 
primarily by the country’s thermal | consisted of railroads, highways, and | regional populations. ‘The process of 
electric power stations. Bosnia and | waterways. Although data in respect to | reconstruction that should follow the 
Herzegovina’s refineries, operated by | the total lengths of the railroad and inland | resolution of the country’s conflicts 
Energoinvest at Bosanski Brod, were | waterway systems have not yet been | should be extensive and would call for 
entirely dependent on deliveries of natural | reported officially, the highway and road | maximum use of the country’s domestic 
gas and petroleum from outside the | system reportedly consisted of 21,168 km | sources of metals, industrial minerals, 
country. Reportedly, the Bosanski Brod | of paved, gravel, and earth-surfaced road, | and fuels. 
refineries were extensively damaged in | of which 11,436 km was paved, 8,146 
April during local fighting. km was gravel, and 1,586 km was earth text prepared sul 1994 

surfaced. The country was entirely *Roreign Brosdcat Information Service (FBIS), EEU- Reserves landlocked and did not POSSESS @ | 94-071, Apr. 13, 1994, p. 40, from Politika (Belgrade) 
merchant marine fleet. Pipelines for the | Mar. 15, 1994, p. 14. 

The eventual transformation of Bosnia | carriage of petroleum were 174 km 1 | OTHER SOURCES OF INFORMATION 
and Herzegovina’s economy to a market- | length; however, data for those carrying 

| base system, will require a reevaluation | natural gas were not available. Agency 
of the country’s mineral resources from a 
market perspective. For a detailed | OUTLOOK Energoinvest, SP | 
presentation of the system that was used Sarajevo 71000 Tvornicka 3, vidi str. 74. to determine reserves in the former Most of Bosnia and Herzegovina’s | Bosnia and Herzegovina | 
Yugoslavia, see the reserve section in | heavy industrial facilities, including those 
"The Mineral Industry of Russia" in this | in the minerals sector, reportedly had | Publication 
volume. | been heavily damaged during the year. 

Although the extent of the damage was Privredni Adresar SFRJ 27/1991 (Trade 
INFRASTRUCTURE not clear, general information released | Di°ctry of Yugoslavia), Belgrade, 1991. 

from the areas of conflict showed 
Bosnia and Herzegovina’s inland | significant destruction of the country’s 

TABLE 1 
BOSNIA AND HERCEGOVINA: PRODUCTION OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 
TT 

Commodity? 1989 1990 1991 1992 1993° “Gan 1, 1994) 
METALS 

Aluminum: 

Bauxite | 1,908,000  °1,703,000 900,000 200,000 100,000 2,500,000 
Alumina 804,000 *735,000 500,000 100,000 50,000 900,000 
Metal, ingot; primary and secondary 82,000 *89,000 84,000 30,000 15,000 90,000 

Iron and steel: 

Ore and concentrate: 

Ore, gross weight 4,668,000  °4,088,000 2,500,000 500,000 250,000 5,000,000 
Ore Fe content 1,603,000  °1,578,000 800,000 150,000 70,000 1,700,000 
Agglomerate 2,376,000  °1,894,000 1,000,000 200,000 $0,000 — 2,500,000 
Metal: 

. 
Ferroalloys: 

Ferrosilicon 40,000 34,000 17,000 5,000 1,000 45,000 
Silicon 14,000 *12,000 7,000 2,000 200 15,000 

Pig iron 1,639,000 °1,284,000 1,000,000 150,000 100,000 1,700,000 
Crude steel: OO ———_—ES EO ~~ 

From oxygen converters 1,006,000 907,000 600,000 +~—- 100,000 90,000 1,100,000 
From Siemens-martin furnaces 715,000 *490,000 150,000 30,000 20,000 750,000 
From electric furnaces 31,000 *251,000 18,000 5,000 5,000 250,000 

Total 1,752,000  °1,648,000 768,000 135,000 115,000 2,100,000 See footnotes at end of table. == 
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TABLE 1—Continued | | 

BOSNIA AND HERCEGOVINA: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

i A 

Commodity? 1989 1990 1991 1992 1993° “an 1, 1994) ° 

METALS—Continued 

Iron and steel—Continued: 

Metal—Continued: 

Crude Steel—Continued: 

Semimanufactures® 31,376,000 1,100,000 800,000 + 200,000  —‘ 150,000 1,500,000 

Lead: 

Mineral concentrator output: 

Ore, gross weight (Pb Zn ore) | 487,000 *608,000 300,000 50,000 10,000 650,000 

Pb content of ores 8,692 *11,068 5,000 800 200 13,000 

Pb concentrate 11,475 °14,999 7,000 2,000 400 16,000 

|" Metal, smelter, primary and secondary —(‘“‘éOSC~™S 1,012 260 400 250 100 1,200 

Manganese ore: 

Gross weight 38,920 *50,863 40,000 10,000 2,000 60,000 

Mn content 13,622 *17,803 14,000 3,500 600 18,000 

Zinc: 

Zinc content of Pb-Zn ore 12,303 *15,232 10,000 2,000 350 16,000 

Concentrate output, gross weight 19,584 25,035 13,000 3,000 600 26,000 

INDUSTRIAL MINERALS | 

Asbestos, all kinds 5,603 3,966 4,400 500 500 6,000 

Barite concentrate 22,772 23,601 17,000 3,000 2,000 25,000 

Cement thousand tons 793 *7197 750 150 150 800,000 

Clays: 

Bentonite 10,000 °— 6,000 1,000 800 15,000 

Ceramic clay, crude 228,000 *140,000 100,000 20,000 20,000 250,000 

Kaolin: 

Crude 93,000 *31,000 19,000 3,000 3,000 95,000 

Calcined® 17,000 12,000 10,000 1,500 1,500 20,000 

Gypsum: 

Crude 310,000 *370,000 230,000 50,000 30,000 400,000 

Calcined 31,000 °47,000 21,000 4,000 3,000 50,000 

Lime thousand tons 512 *520 350 50 50 500 

Magnesite, crude 12,000 *16,000 10,000 2,000 2,000 20,000 

Nitrogen: N content of ammonia 29,000 *25,000 20,000 5,000 2,000 30,000 

Quartz, quartzite, glass sand 570,000 *324,000 400,000 50,000 50,000 600,000 

Salt, all sources 318,000 "303,000 300,000 70,000 50,000 350,000 

Sand and gravel, excluding glass sand thousand cubic meters 3,600 2,500 2,500 500 500 4,000 

Sodium compounds: 

Soda ash 204,050 *173,000 140,000 25,000 20,000 250,000 

Caustic soda’ 599,000 95,000 70,000 20,000 10,000 100,000 

Sodium bicarbonate® 15,000 15,000 10,000 2,000 1,000 20,000 

Stone, excluding quartz and quartzite: 

Dimension: Crude: 

Ornamental square meters $294,000 3,000,000 250,000 50,000 20,000 300,000 

Other cubic meters 316,000 16,000 15,000 5,000 2,000 20,000 

Crushed and brown, n.e.s. thousand cubic meters 33,217 3,000 3,000 500 500 3,500 

See footnotes at end of table. 
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TABLE 1—Continued 

BOSNIA AND HERCEGOVINA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) : 

OT 
. 

Commodity” 1989 1990 1991 1992 1993° “Gan 1, 1998, 

INDUSTRIAL MINERALS—Continued | 

Sulfur: Byproduct of metallurgy* 9 9 8 2 1 10 

MINERAL FUELS AND RELATED MATERIALS 

Coal: 

Brown coal thousand tons 9,615 | 9,626 9,500 2,500 1,000 10,000 

Lignite do. 8,359 8,531 8,000 2,000 1,500 10,000 

Coke do. 2,506 1,750 850 150 100 3,000 

Refinery products® thousand 42-gallon barrels 20,000 23,000 18,000 2,000 . —_ 25,000 

Estimated. 
‘Table includes data available through July 1994. 
"In addition to commodities listed, common clay was also produced, but available information is inadequate to make reliable estimates of output levels. | 
SReported figure. 

TABLE 2 

BOSNIA AND HERCEGOVINA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

ee 

Commodity Major operating companies Location of main facilities Annual | 
capacity 

Alumina Energoinvest Plants at Birac-Zvornik, BIH 600 
Do. do. Plant at Mostar, BiH 280 

Aluminum do. Smelter at Mostar, BiH 92 

Bauxite do. Mines in BiH at Vlasenica, Jajce, Bosanska 2,000 

Krupa, Posusje, Listica, Citluk, and other 

locations. . 

Coal: 

Brown SOUR Titovi Rudnici Uglja, Tuzla, BIH = Mines in BiH 12,000 

Lignite do. do. 7,000 
Cement Gik Hidrogradnja, Tvornica Cementa Plant at Kakanj 650 

BiH 

Ferroalloys Elktrobosna, Elektrohemijska i Plant at Jajce 80 
Eletrotermijska Industrija 

Iron ore Rudarsko Metalurski Kombinat Zenica Mines at Vares, Ljubija, and Radovan, BiH 5,000 

Lead-zinc ore Energoinvest Mine and mill at Srebrenica, BiH 300 
Manganese, ore Mangan-Energoinvest Mine and concentrator at Buzim, BiH 100 

Petroleum: 

Refined thousand barrels per day Energoinvest: Rafinerija Nafte Bosanski § Refinery at Bosanski Brod, BiH 100 
Brod 

Pig iron Rudarsko metalurski Kombinat 4 blast furnaces at Zenica, BiH 2,250 
Zenica (RMK Zenica) 2 blast furnaces at Vares, BiH 100 

Do. do. Electric reduction furaces at Iljas, BiH 100 
Salt Hemijski Kombinat "Sodaso," Rudnik Rock salt: 120,000 

Soli i Solni Bunari Mines at Tusanj, BiH 

Do. cubic meters per year do. Production from brine at Tuzla, BiH 2,000,000 
Steel, crude Rudarsko Metalurski Kombinat Zenica Plant at Zenica, BiH 2,060 ee eee 
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THE MINERAL INDUSTRY OF 

By Walter G. Steblez 

In 1993, Bulgaria continued to produce | was reported to have risen by 8%, stocks owned by the state and 

modest amounts of nonferrous metal ores | compared with that of 1992. These | municipalities, and the sale total assets or 

and concentrates that met most domestic | industries, reportedly, had accounted for | discreet parts of state-owned enterprises. ” 

needs, as well as relatively small | 45% of the country’s total industrial | These laws also would have direct bearing 

quantities of iron and manganese ores. | production in 1993.' Activities in the | on the process of denationalization of the 

The country also mined and quarried a | country’s minerals industries included country’s minerals industry enterprises. 

variety of industrial minerals that | foreign investment interest in Bulgaria’s | However, delays in adopting new mineral 

included asbestos, barite, fluorspar, | base and precious-metal resources as well | resource and mining legislation have 

gypsum, and limestone, largely for | as in its offshore natural gas and | continued to impede more rapid foreign 

domestic consumption. However, most | petroleum deposits. Additionally, | investment in the country’s minerals 

of the country’s requirements for iron | Government policies and environmental | industry. 

ore, steel, and mineral fuels had to be | issues had acquired added importance | 

met through imports. during the country’s transition to a | ENVIRONMENTAL ISSUES 

The transition of Bulgaria’s economy | market-based economic system, especially 

to a market-based system from 1990 to | in respect to investment laws and The interdependence between the 

1993 was accompanied by a declining | pollution abatement in the mining and | future of the minerals industry of 

trend in industrial production, including | processing sectors. Bulgaria and the abatement of pollution 

the production of most mineral | from industrial point sources remained an 

commodities. This largely reflected a | GOVERNMENT POLICIES important issue in Bulgaria in 1993. As 

structural adjustment of the economy that | AND PROGRAMS in other former member countries of 

since 1990 began to replace central|~ ~~ ~~ ~+| CMEA, the development of heavy 

economic planning with market-sensitive In 1993, the Government of Bulgaria industries in Bulgaria, including those for 

economic goals. Additionally, the | continued to implement social and market steel production and the mining and 

dissolution of a guaranteed Council of | economic reforms that began in 1989. processing of metals, fossil fuels, and 

Mutual Economic Assistance (CMEA)- | Issues pertaining to decentralization and industrial minerals, was carried out 

based barter trading network, and, in a } denationalization of the economy, as well largely without reference to market 

number of cases, environmental | as the need to redress decades-long | *¢Conomy or environmental considerations 

considerations, also added constraints on | problems associated with industry- from 1946 to 1989. Government 

industrial production. generated environmental pollution, were | Programs such as rapid industrialization, 

The issue of Bulgaria’s national | among those that dominated the central economic planning, and associated 

income and _ industrial production | Goverment’s domestic agenda in 1993. policies resulted in the loss of flexibility 

accounts, as well as those of several other | The process of privatization mainly was in Bulgaria’s industry, including the 

former CMEA member countries during | carried out under the provisions of two minerals sector, needed to maintain 

this period, was less than clear because of | laws: (1) "Bulgarian Law No. 215, 1991 competitiveness with market economy 

the uncertainty as to whether or not the | on Conversion of State Enterprises" that countries. 

country’s accounting system(s) fully | relates to private trade associations In common with other former CMEA- 

reflected actual economic transformations | holding and/or using state property and member countries, Bulgaria’s industry, 

that had occurred. In 1993, Bulgaria | their conversion to commercial companies; compared with those of market economy 

reported a decline in the total value of | and (2) "Bulgarian Law on Transformation countries, became relatively inefficient 

industrial production of 10% compared | and Privatization of State-Owned and and polluting. Although, in many cases, 

with that of 1992. However, the | Municipal Enterprises of 3/92" that the Government’s environmental policies 

aggregated value of output of electric | pertains to the establishment of a legally | were codified into law, these laws were 

power generation, ferrous and nonferrous | designated privatization agency, the rarely, if ever, enforced. Industrial 

metals mining and processing, and | evaluation and transformation of state- pollution in Bulgaria has been severe, 

chemical and petrochemical industries | owned enterprises, the sale of shares and largely from point sources associated with 
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nonferrous metals mining, processing, | showed that the total level of pollution | when Navan Resources PLC (Navan) of 
and smelting operations; steelmaking; | generated during that year was 30% to | Ireland proposed the use of a bacterial 
low-grade, coal-burning electric | 40% less than that in 1991. However, | leaching system to treat concentrates 
powerplants; as well as the country’s | this was attributed primarily to a decline | produced from arseniferous copper ore at 
cement and chemical industries. in the level of the country’s industrial | Chelopech to recover copper and gold 

As in other former centrally planned | output during this period. Secondary | values, thereby eliminating the need to 
economy countries of Europe, severe air | factors that led to the decline of pollution | smelt the arsenic-bearing concentrate.‘ 
pollution has been caused by the use of | in 1992 were closures of several major ae 
high-sulfur, low-grade coal and lignite to | polluting industrial facilities, substantial | PRODUCTION See 
power the country’s thermal electric | nationwide investment in new waste 
power stations. Reportedly, | treatment technology, and much stricter The factors that had contributed to the 
concentrations of SO, in Bulgaria were | enforcement of environmental laws and | largely negative trend in the country’s 
the highest in the former CMEA block, | regulations by the Government. output of mineral commodities from 1989 
with the exception of Poland. In all areas The country’s environmental | to 1992 remained in effect in 1993; 
affected by coal-burning point sources of | movement was an important element in | namely, a structural reformation of 
atmospheric pollution, concentrations of | the general reform process that began in | Bulgaria’s economy from a centrally 
SO,, NO,, and particulates, reportedly, | 1989. In response to the public’s | planned to a market-based system and the 
were above the health safety level. In | environmental concerns, the Government | adjustment of Bulgaria’s foreign trade 
1989, Bulgaria reported the emission of | of Bulgaria added its commitment to | toward the world market. Although the 
1.7 Mmt of SO,, 0.3 Mmt of NO,, and | actively clean up and protect the | steep decline of production of most 
more than 2 Mmt of other pollutants. | environment through the adoption of | mineral commodities (1989-91) appears to 
Additionally, only 1 out of the 13 major | articles 15 and 55 of the Constitution of | have somewhat abated during 1993, a 
rivers in the country was found to be | July 1991 and the enactment of the | great amount of uncertainty remained 
relatively clean. The rest of Bulgaria’s | Environmental Protection Law, No. | about the future viability of the country’s 
rivers were contaminated to varying | 86/18.10.1991. minerals industries. The tension between 
degrees along numerous stretches by Because of the anticipated high cost of | the social cost associated with widespread 
heavy industry’s discharges, including | cleaning up areas contaminated by mining | and hazardous environmental pollution 
those from open pit mines, as well as | and minerals processing activities, the | and that associated with widespread and 
agricultural runoff. Heavy metals also | large debts accumulated at the country’s | extended unemployment that would arise 
leached from industrial dumps and mine | nonferrous metal mining and processing | from a rapid large-scale closure of 
tailings dumps had seriously compounded | facilities, and the low, uneconomic grades | mineral industry facilties had not been 
an already severe water quality problem | of ore at most of these deposits, the | resolved adequately. This was primarily 
in the country caused by Bulgaria’s | Government of Bulgaria drafted a | because of serious shortages of capital 
relatively poor sewage treatment system. | preliminary plan to close most of the | needed for both pollution containment and 
Very high concentrations of lead and | country’s mining industry. However, | facility modernization to increase 
arsenic have been found in surface waters | following workers’ strikes and negotiation | efficiency and competitiveness. About 
near Mikhaylovgrad and Vratsa in | in reponse to this plan in 1992 and 1993, | 10,000 mineworkers, members of the 
northwestern Bulgaria and in central | the question of this plan’s implementation | Confederation of Independent Unions, 
Bulgaria near the mining region of | had yet to be resolved by yearend. | went on strike at yearend to protest 
Srednogorie. Radioactive wastes alsohad | Among the minerals-related nonpayment of wages and _ the 
been discharged into the Danube River | environmental activities that were | Government mining decree of 1992 to 
from the Kozloduy nuclear electric | reported in 1993 was the establishment of | close 47 mine in the near term. 
powerplant. a recycling center at Pazardjik in southern | Reportedly, designated representatives of 

Waste and mine tailings dumps were a | Bulgaria. The recyling center would | the Government promised to promptly 
major source of soil and ground water | have the capacity to clean up the entire | settle the matter and to issue a revision of 
contamination. The extent of mine waste | western Thracian valley and would be | the 1992 decree on mine closure. 
and tailings dumps in Bulgaria reportedly | able to process 600 mt/d of waste. About 
had exceeded an area of 84,948 ha. | 40% of the waste designated for recyling | TRADE 
Significant uncontained concentrations of | at this facility would consist of metals, 
heavy metals at many of these facilities | glass, and plastics.? The application of Until 1989, the largest share of 
were found to be leaching into ground | modern technology was another approach | Bulgaria’s foreign trade was conducted 
water. It was estimated that about 2.5 | that was proposed for sharply abating | within the CMEA barter-based trading 
Mmt of hazardous waste has been | pollution-related hazards associated with | system. Since 1989, Bulagaria’s foreign 
generated annually in Bulgaria. mining and mineral processing. This | trade was expanded to include Western 

The latest available data, for 1992, | approach was highlighted in early 1993, | Europe and other regional markets. 
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However, in respect to mineral trade, stoping (22%), and longwall stope | complete. 

former CMEA countries, especially the | (12 %).! In 1993, according to Bulgaria’s 

former republics of the U.S.S.R., were National Bank, the country’s gold 

Bulgaria’s principal sources of mineral Gold.—Foreign mining companies | reserves amounted to about 31 tons. The 

raw materials and mineral fuels. from Australia, Canada, Finland, and the bank also announced plans to send the 

Ferroalloys, steel, and metal ores and | Republic of South Africa, among others, | country’s gold reserves abroad for 

concentrates were important mineral | showed interest in developing Bulgaria’s | remolding and stamping in accordance 

commodities that Bulgaria continued to | gold and gold-bearing polymetallic with international standards." 

trade with former centrally planned | deposits during the year. The Anglo 

economy countries of Europe, but regular | American Corp. of South Africa and Iron and Steel.—By the end of 1992, 

imports of natural gas and petroleum | Outokumpu of Finland, reportedly, | several major rationalization programs 

from Russia and other republics of the conducted prospecting and survey work in within Bulgaria’s steel industry had been 

former U.S.S.R. remained critical to | areas of central and southwestern | accomplished. Stomana Iron & Steel 

Bulgaria’s economy. To underscore the | Bulgaria.® In October, it was anounced | Works at Pernik, the country’s second 

continued importance of mineral trade that the Falcona Co. of Australia signed | largest steel producer, closed its seven 

with former CMEA countries, in 1993, | a letter of intent with Bulgaria’s state- open-hearth furnaces and produced steel 

Bulgaria projected trade losses by its | owned Madzharovo Ltd. Mining Co. to | exclusively from its electric arc furnaces. 

metals industry to amount to about $65 | explore and develop gold- and silver- | The Kremikovtsi Iron & Steel Works, the 

million in 1993, solely from the trade | bearing polymetallic ores in the Khaskovo | country’s largest steel producer, cuts back 

embargo imposed on _ Serbia and | region, near Madzharovo. Madzharovo | it rolling capacity from 4.4 Mmt/a to 2.2 

Montenegro in 1992 by the United | Ltd. had already been mining lead and Mmt/a. In 1993, Kamet, formerly the 

Nations.° zinc ore in the vicinity. According to Blagoj Popov steel mill, sought joint- 

Bulgarian industry spokespersons, the | venture partners during the year to help 

STRUCTURE OF THE deposits described in the agreement had | fund operations at a new smelting facility | 

MINERAL INDUSTRY not been developed because of shortages and rolling mill. Discussions also were | 

| of capital. Representatives of Falcona | held by Kamet with the World Bank for 

Table 2 lists the administrative bodies Co. stated that the company’s terms of Reconstruction and Development and the | 

as well as subordinate production units | participation would require 51% of the European Bank for Reconstruction and 

of the main branches of the country’s joint-venture’s equity, but that the | Development concerning financing this 

mineral industry in 1992. (See table 2. ) | company would be willing to invest | project. Reportedly, Kamet’s goals were 

annually $4 million during the first 4 | to produce 150,000 mt/a of finished steel 

COMMODITY REVIEW years of the venture. Lacking a clear | that would include tool, stainless, and 

mining law, the final agreement would | other alloy steel. 

Metals have to provide Falcona with long-term 

guarantees subject to approval by the Lead and Zinc.—From the 

Copper.—Bulgaria continued to | Government of Bulgaria.” environmental standpoint, Bulgaria’s lead 

produce copper from ores mined at the At yearend, Navan Resources Plc of | and zinc industry continued to have 

Asarel-Medet, Burgas, and Elatzite Ireland concluded an agreement with | difficulties. Limitations on output from 

mining complexes. Recently, the Bulgaria’s state-owned Chelopech Ltd. to | certain operations at mining and 

Chelopech mining and _ processing develop the arseniferous gold-copper | beneficiation complexes such as that at 

operation was closed for environmental deposit at Chelopech. Reportedly, | Gorubso were to continue until the 

reasons stemming from hazardous levels | Bulgaria’s Parliament approved the environmental damage is rectified. 

of arsenic in the ore. However, during agreement, which would give Navan | However, the cutback of production also 

the year, it was announced that Navan | Resources a 40% equity stake in the joint has meant layoffs of mine workers, often 

Resources Plc of Ireland was seriously venture in return for Navan’s investment | in the same area where the environmental 

interested in acquiring the major portion | to provide a bacterial-leaching plant. | damage had occurred. In some cases this 

of the equity in the operation because of | Additionally, a Navan Resources | resulted in apparently contradictory situations 

the gold content in the ore, also spokesperson indicated that the company | with workers militating to preserve their 

promising to address the environmental | may be willing to increase its equity to | jobs, on the one hand, and demanding 

pollution issue at this site (see Gold 68% by increasing its investment in the | rapid restitution of the environment, on 

section). In Bulgaria, 95.7% of the | project. Resources at the Chelopech | the other.2 For 1993, KCM SA, 

copper was mined in open pit mines and | deposit were determined to contain about | Bulgaria’s state-owned commercial 

4.3% in underground mines. 62 Mmt of ore grading 0.98% copper, enterprise with overall responsibility for 

Underground copper mining was done by 2.48 g/mt gold, and 6.72 g/mt of silver. 10 | the country’s lead and zinc operations, 

sublevel stoping (64%), cut-and-fill | Construction would begin in 1994 and reported zinc production to have 

would take approximately 2 years to amounted to 46,700 tons, lead—32,000 
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tons, and cadmium—200 tons. KCM also | Mineral Fuels OUTLOOK... indicated that zinc production would Cn increase to 54,000 tons in 1994, but that Following the closure of Bulgaria’s Given years of official neglect of lead and cadmium output would remain at | uranium mines because of high severe industrial pollution and associated about 1993 production levels. Overall, operational costs, the remaining uranium health-related problems, the new. production in this sector would remain at | concentrate (S00 tons) that had been democratically elected Government of these levels until 1995—the cleanup | produced from domestic mining Bulgaria determined not to continue the timetable on the industry imposed by | operations had been stockpiled for industrial policies of the former Bulgaria’s Ministry of the Environment." possible future use. But because of the Communist Government. To survive, the environmental hazards associated with the country’s minerals industry had to meet Manganese.—Manganese production | continued Storage of this material and the two major criteria: (1) social demands for at Bulgaria’s Obrotchishte deposit ceased | lack of domestic technology needed to strict observance of industrial in August 1992 because of a sharp | process the concentrate into fuel, the environmental standards, and (2) market decline in domestic demand as well as the | Government of Bulgaria decided to sell demands that require industrial enterprises loss of traditional export markets, | the stockpiled uranium concentrate at to strictly meet the specific needs of especially that in the former Yugoslavia | world market prices. consumers of their output. It has become (Serbia and Montenegro). Ferromanganese clear that Bulgaria’s mineral industry, in producers in Serbia and Montenegro | Reserves meeting the aforementioned criteria, reportedly were maj or importers of would become smaller in scale, more manganese from Bulgaria until the UN For a detailed explanation of the efficient, and less polluting. imposed an embargo on that country. In | system that has been used in the former 
late 1993, however, the formation of a CMEA countries for measuring reserves, | ——————— joint venture was announced among | see the chapter on Russia in this volume. 'U.S. Embassy, Sofia, Bulgaria. State Dep. Telegram Euraust (BHP Group) of Perth Australia; | Bulgaria’s mineral resources in categories | ® NTIS any Tost Service Central and Eastem Euro Bulgaria’s state-owned manganese mine | A+B+ C, are given in table 3. (See table | ana Russis and Independent States. Winter/Spring 1994. operator, Mangan AD; and a private | 3. ) *U.S. Embassy, Sofia, Bulgaria. State Dep. Telegram Bulgarian firm, Balkan Mining | aaron 1093 14 Consultants. The respective distribution | INFRASTRUCTURE SMetal Bulletin, Dec. 16, 1993, p. 7. of the stock in the joint venture (Bulgaust 7 Mangan) was set at 31%, 49%, and 20%. Bulgaria’s inland system of ways and ‘Geor en). wate ° Bulg a * ruktos with Euraust given the option to acquire | communications consisted of 43,161 km | pioutos (Athens), 85/1993, pp. 44-51. Madan AD’s equity. Bulgaust Mangan | of railroads, highways, and waterways. "SWB EE/W0292. July 29, 1993, p. A/7, from would restart mining operation at | The railroad System consisted of 4,049 “Standard News, July 20, 6. ° 21, 1993. p. WB/2. § Obrotchishte in 1994, and initial sales | km of 1.435-m standard-gauge track and | pra 1106 GMT, Oct. 11, 1993. pee Bs o_o would be oriented toward the steel | 245 km of narrow-gauge track. About " Metal Bulletin. Nov. 25, 1993, p. 14. industries of neighboring countries, | 908 km of the total was double track and ening Yournal Sent 6.1993 1, 1955, p. 129 although some interest was reportedly | 2,342 km was electrified. The highway “Mining Journal (London). Jan. 21, 1994, p. 46. expressed by potential importers in system consisted of 33,397 km of hard- (_iadustrial Minerals (London). Nov. 1993, p. 10. Western Europe. Potential resources at | surface roads, including 228 km of R10 10492. a ore Bulgaria. State Dep. Telegram the Obrotchishte deposit were delineated superhighways, and 4,045 km of earth ee at about 84 Mmt of manganese ore, | roads. There were also 470 km of inland | OTHER SOURCES OF INFORMATION grading about 28% Mn.'4 waterways, with ports at Ruse, Vidin, 

and Lom on the Danube River. The | Agencies Industrial Minerals country’s merchant fleet consisted of 108 
ships totaling 1,240,204 gross register The Geological Institute of the Bulgarian 

Bulgaria produced a variety of | tons or 1,872,723 dwt. These included enemy of Science ; . . . . ofia, Bulgaria industrial minerals that included | 32 cargo, 2 container, 5 roll-on/roll-off Lead and Zine Co bentonite, dolomite, fluorite, gypsum, ships; 16 petroleum, oils, and lubricant Plovdiv, Bulgaria kaolin, marble, and perlite, largely for | tankers; 2 railcar Carriers; and 48 Polimet domestic consumption. Industrial | bulkers. The country’s major ports were Sofia, Bulgaria minerals will obtain a greater prominence | at Burgas, Varna, and Varna West. 
in the country’s economy owing to the Bulgaria’s pipeline system consisted of | Publications eventual needs of the construction | 192 km of crude petroleum pipe, 418 km materials and chemical sectors to meet | of refined products pipe, and 1,400 km of | Mino Delo (Mining Issues), monthly. the country’s requirements for a moder | pipe for natural gas. Statisticheski Godishnik (Statistical infrastructure. 

Yearbook), annual. 
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TABLE 1 

BULGARIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 
| | 

Commodity” 1989 1990 1991 1992 1993 ‘yen. 1, 1994) " 

METALS 

Aluminum metal, secondary 7,402 4,554 72,052 72,000 2,000 8,000 

Bismuth metal 48 °45 °40 40 40 50 

Cadmium metal, smelter 235 309 232 200 200 350 

_ | Copper: 
| 

Ore: 

Gross weight thousand tons 12,634 8,712 °15,500 12,000 12,000 16,000 

Cu content do. 39 z33 47 36 36 50 

Concentrate: 

Gross weight do. 296 200 *360 270 250 400 

Cu content do. 39 26 46 35 33 49 

Metal, primary and secondary: 

Smelter 59,200 30,300 27,800 25,000 25,000 65,000 

Refined 55,800 24,333 712,849 13,000 13,000 65,000 

Gold metal? kilograms 2,500 2,400 2,000 2,000 2,000 2,500 

Iron and steel: 

Iron ore: 

Gross weight thousand tons 1,613 1,079 * 800 ™800 800 1,000 

Fe content do. 7483 321 182 *180 180 300 

- ron concentrates do. 589 447 270 7250 250 900 

Metal: 
: | 

Pig iron for steelmaking do. 1,484 1,143 943 *900 900 1,700 

Ferroalloys, electric furnace, ferrosilicon” do. 345 ‘18 28 20 20 50 

Steel, crude do. 2,899 2,185 1,615 1,550 1,400 3,000 

Semimanufactures, rolled do. 3,029 2,156 T1309 t] 300 1,300 3,400 

Lead: 

Mine output, Pb content 65,300 765,500 °50,000 45,000 45,000 70,000 

Concentrate:° 

Gross weight 481,400 81,000 62,300 60,000 60,000 95,000 

Pb content *57,000 57,000 43,600 39,000 39,000 65,000 

Metal, refined, primary and secondary 101,477 66,570 56,223 55,000 55,000 120,000 

Manganese ore: 

Gross weight 32,400 39,000 r 34,000 ™17,000 — 50,000 

Mn content 10,800 11,000 T °8,700 74,000 — 12,000 

Molybdenum, mine output, Mo content* 190 150 120 120 120 150 

Silver, mine output, Ag content’ 59 54 37 35 35 60 

Tin metal 64 64 22 20 20 85 

Uranium, oxide, U content® 700 700 700 600 600 700 

Zinc: 

Mine output, Zn content 39,700 34,700 29,100 29,000 25,000 45,000 

Concentrate:* 

Gross weight 79,200 79,000 70,000 70,000 65,000 80,000 

Zn content “41,000 35,000 31,000 31,000 30,000 50,000 

Metal, smelter, primary and secondary 704,996 75,457 758,730 747,000 47,000 100,000 

INDUSTRIAL MINERALS 

Asbestos 
300 500 °400 400 400 600 

Cement, hydraulic thousand tons 5,036 4,710 2,374 72,500 2,500 6,000 

See footnotes at end of table. 
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TABLE 1—Continued 
BULGARIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity’ 1989 1990 1991 1992 1993 “Gan 1 oon, 
Clays: Kaolin do. 203 186 *106 *110 110 300 
Gypsum and anhydrite: 

Crude do. 538 494 "63 765 70 600 
Calcined 114 — 102 *41 *40 40 120 

Lime: Industrial thousand tons 1,538 1,557 ™1 034 1,000 1,000 1,700 
Nitrogen: N content of ammonia do. 1,326 1,309 *1,093 1,100 1,100 1,500 
Pyrites, gross weight’ do. 180 180 170 170 150 200 
Salt, all types do. 93 93 90 90 80 100 
Sodium carbonate, calcined | do. 1,153 1,046 893 7000 900 1,200 se ee SS pUss sv snSssnnnSnesssisnecey — ————_————=—<———— SSS SSS ——==— — Sulfur:* 

S content of pyrites 70,000 70,000 60,000 60,000 50,000 80,000 
Byproduct, all sources 60,000 60,000 50,000 50,000 50,000 70,000 

Total 130,000 130,000 110,000 110,000 100,000 150,000 
MINERAL FUELS AND RELATED MATERIALS 

Coal, marketable: 

Anthracite thousand tons 63 43 42 40 40 70 
Bituminous | do. 130 100 *86 90 700 140 
Brown do. 4,596 3,705 *3,092 3,000 3,000 5,000 
Lignite | do. 29,509 27,827 25,231 25,000 25,000 32,000 

Total do. 34,298 31,675 28,451 728,130 28,130 37,210 
Coke do. 1,561 1,376 7738 7800 800 1,600 
Gas, natural, marketed-million cubic meters 9 14 710 10 10 20 
Petroleum: | 

Crude: As reported thousand tons 73 60 *58 50 50 70 
Refinery products® thousand 42-galion barrels 110,000 65,000 20,000 20,000 20,000 110,000 ‘Estimated. "Revised. 

"Table includes data available through Apr. 1994. 
"In addition to the commodities listed, barite, chromite, fluorspar, magnesite, palladium, platinum, tellurium, uranium, and a variety of crude construction materials (common clays, sand and gravel, dimension stone, and crushed stone) are produced, but available information is inadequate to make reliable estimates of output levels. *Prior to 1990 ferromanganese and several unspecified ferroalloys were produced; since 1990 Bulgaria has reported only the production of ferrosilicon. ‘Reported figure. 

TABLE 2 
BULGARIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual capacity 
Cement Reka Devnia Devnia 1,825. 

Do. Ziatna Panega Panega 1,300. 
Do. Others Temelkovo, Dimitrovgrad, Pleven and Beli 1,590. 

Izvor 
Coal: 

Bituminous Economic Mining and Power Combine Balkan coal basin in central Bulgaria, northwest 445. 
(SMEK) Balkanbass of Silven 

Brown G. Dimitrov Pernik coal basin, southwest of Sofia 4,000. 
Do. Others Bobov Dol and Pirin in western Bulgaria 3,100. 

Lignite SMEK East Maritsa East Maritsa coal basin near Zagora 25,000. 
Do. Others Marbas, Pernik, Bobov Dol, and Pirnik coal 5,300. 

basins 
See footnote at end of table. === 
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TABLE 2—Continued 

BULGARIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual capacity 

Copper: | 

Concentrate (Cu content) Medet-Asarel Co Panagurishte, Pazardzhik district 25. 

Do. Chelopech Ltd Srednogorie, Sofia district Ss, 

Do. Bradtze Malko Turnovo 2. 

Do. Elatzite-Med Ltd Srednogorie, Sofia district 15. 

Do. Rosen Burgas, near the Black Sea | 1. 

Do. Tsar Asen Srednogorie, Sofia district : 2, 

Do. Burgaskii Mines Ltd. Zidrovo Burgas, near the Black Sea 0.5. 

Metal, refined Georgi Damyanov Srednogorie, Sofia district 120. 

Iron ore Kremikovtsi Iron and Steel Combine Kremikovtsi 2,000. 

Lead-zinc: 

Concentrate (Pb and bZn content) Gorubso Co. Erma Reka, Kurdjali, Laki, and Rudozem all in 59 Pb, 
Madan area near Greek border 47 Zn. 

Do. Madzharovo Ltd Near Plovdiv 3 Pb, 2 Zn. 

Do. Ossogovo Ltd Ossogovo mountains, western Bulgaria 3 Pb, 2 Zn. 

Do. Ustrem Ltd On Thundza river, eastern Bulgaria 3.5 Pb, 8 Zn. 

Metal: 

~ Phrefined Dimitur Blagoev Plovdiv | 65. 

Do. Georgi Dimitrov Kurdjali . 60. 

Zn smelter Dimitur Blagoev Plovdiv 60. 

Do. Georgi Dimitrov Kurdjali | 30. 

Manganese ore Mangan Ltd. (Obrotchishte) Varna district 50. 

Natural gas Ministry of Power Supply Chiren field, in the northwest ae | OF 

Petroleum: | 

Crude do. | do. ('). 

Refined barrels per pay Economic Trust for Petroleum Products _Refineries in Burgas, Pleven, and Ruse 260,000. 

Steel, crude Kremikovtsi Iron and Steel Works Near Sofia 1,800. 

Do. Stomana Iron & Steel Works Pernik 1,300. 

‘Insignificant capacity. 

TABLE 3 

BULGARIA: APPARENT 
RESOURCES OF 

SELECTED MINERAL 
COMMODITIES FOR 1993 

(Thousand metric tons) 

Commodity Resources 

Barite 30,000 

Bentonite 55,000 

Copper, contained in ore 4,600 

Gypsum 200,000 

Iron, contained in ore 55,000 

Lead, contained in ore 1,500 

Manganese, contained in ore 31,000 

Zinc, contained in ore 1,400 
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THE MINERAL INDUSTRY OF 

CROATIA’ 
By Walter G. Steblez 

Prior to the dissolution of Yugoslavia, | acceptable levels of employment. | classified as foreign trade. Moreover, 

Croatia was Yugoslavia’s chief producer | However, few details were available | trade with Croatia’s former trading 

of natural gas and petroleum, a leading | during the year concerning specific | partners in the former constituent 

producer of iron and steel, and a| Government policies that addressed | republics of Yugoslavia largely had 

producer of a variety of industrial | economic reform and long-term plans to | become untenable because of the civil 

minerals that included bentonite, cement, | rationalize the major enterprises in | war in Croatia during 1991-92 and in the 

and gypsum. However, from mid-1991 Croatia’s mineral industry. republic of Bosnia and Hezegovina during 

to early 1992, Croatia was actively | 1991-93. Additionally, international trade 

involved in a civil war mainly within the | PRODUCTION embargoes were levied against several 

country’s own borders. The mainly republics of the former Yugoslav 

Serbian population in Croatia’s Kraina The production table for Croatia was federation that were Croatia’s traditional 

region declared independence from | compiled from data presented in a variety commercial partners. | Consequently, 

Croatia when certain issues concerning | of statistical publications of the former Croatia sought to orient its trade to a |. 

Serbian autonomy within this region Yugoslavia through 1991. The major | greater degree toward markets in Western | 

apparently were not resolved. By mid- | portion of the country’s production | Europe. According to partial trade data | 

1992, the United Nations supervised a | statistics, however, was obtained from | for 1993 that was made available by 

cessation of hostilities within Croatia on | “Industrijska Proizvodnja,". an annual | Croatia’s Central Bureau of Statistics, the | _ 

the basis of status quo. However, the | statistical compendium published in | country’s exports of non-fuel raw 

economy of Croatia reportedly was Belgrade through 1990 that presented | materials (most metals and industrial 

damaged severely by the conflict. The | production data by constituent Federal | minerals) were valued at about US$ 237 

country’s minerals industry reportedly | republics, as well as by total output for | million, or about 6.1% of total exports. 

suffered extensive damage at facilities in | the former Yugoslavia. In addition, | Exports of mineral fuels and lubricants in 

the aluminum, petroleum, and steel | statistical production data were obtained | 1993 were valued at US$ 377 million, or 

sectors, as well as from shortages of raw | from "Statisticki Ljetopis" 1994 published | about 10 % of total exports. Analogously, 

materials that were obtained in the past | by the Central Bureau of Statistics in | in 1993, Croatia’s imports of raw 

from other republics of the former Zagreb, Croatia, for a limited number of | materials and mineral fuels and lubricants 

Yugoslavia.. Reportedly, in 1993 the | commodities through 1993. Although | were valued respectively at US$ 176 

economic situation had not been | stoppages and dislocations in Croatia’s | million and US$ 461 million, or about 

significantly rectified and there was little | mineral industry were reported from mid- | 3.8% and 9.9%, respectively, of total 

activity in the country’s minerals 1991 through 1992 by a variety of | imports. 

producing sectors. sources published outside of the former | __. SS 

Yugoslavia, some production was STRUCTURE OF THE 

GOVERNMENT POLICIES believed to have occurred at most of the | MINERAL INDUSTRY 

AND PROGRAMS country’s mineral industry facilities, OO 

although at perhaps significantly reduced Table 2 lists the apparent 

In view of the civil war that was | levels of output in 1992 and 1993. (See | administrative bodies as well as 

fought within Croatia for nearly 1 year, table 1.) subordinate production units of the main 

the country’s Government presumably | —————— branches of the country’s mineral 

focused most of its attention on TRADE industry in 1992. (See table 2.) 

maintaining Croatia’s integrity and 

independence. Some activities by the The former domestic Yugoslav market | COMMODITY REVIEW 

Government apparently were directed at | WaS an important element in Croatia’s 

maintaining mineral industry operations mineral trade. With the dissolution of Metals 

when possible to support the country’s Yugoslavia, commerce with the country’s 

war effort and help to maintain socially former domestic trading partners became Energoinvest operated bauxite mines in 
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the Republics of Bosnia and Hercegovina | industries, as well as some of the OUTLOOK 
and Croatia. Jadranski Aluminijum’s | requirements of the domestic chemical | —#——HH_-——___ (Jadral) operations were entirely in | industry. The importance of industrial The future profile of Croatia’s mineral Croatia. The country’s monohydrate | minerals will grow because of needs of industries will depend on the final (boehmitic) bauxite deposits were suitable | postwar reconstruction and rationalization resolution of the political and territorial for metallurgical end use. These deposits | of Croatia’s economy, including its dispute between the Government of were formed into lenticular or irregular- | infrastructure. Croatia and the leadership of the 
shaped bodies occurring in Triassic and predominantly Serbian population in the Eocene carbonate rocks. Mineral Fuels Kraina region, as well as on the extent to 

At yearend 1991, Croatia reported | which policies of the Government of extensive damage to the Boris Kidric Croatia’s natural gas and petroleum Croatia will effect a transition of the aluminum smelter at Sibenik as a result industry apparently did not suffer country’s economy to a market-based of the fighting. The smelter reportedly | sustained damage during the fighting in economic system. | remained closed through 1993 and | 1991-92 and production of both natural . Croatian authorities have not indicated | gas and petroleum reportedly continued, | —————— __ 
when the operation would be restarted. | but at reportedly somewhat lower levels | ‘Text prepared July 1994. 
Before the conflict damaged the | of output. In 1993, industry 
aluminum smelter at Sibenik, Croatia’s spokespersons indicated that domestic OTHER SOURCES OF INFORMATION primary aluminum smelting capacity was production of natural gas and petroleum Agency 
approximately 25% of the total for the | was sufficient to meet one-half of the | | former Yugoslavia. country’s needs for these fuels. The Central Bureau of Statistics Zagreb, Croatia Reportedly, Croatia’s steel industry major foreign supplier of petroleum to 
facilities were severely damaged in the | Croatia during the year was Iran. Publications 
fighting at the SP MK Zeljezare Sisak in 
the central part of the country and at the | Reserves Statisticki Ljetopis 1992 (Statistical Yearbook Jadranska Zelejezara at Split on the for 1992) Zagreb, Croatia. Dalmatian coast. Because of the damage The transition of Croatia’s economy to | 
sustained by the country’s steel plants | a market-based system will require a 
during the fighting from 1991 to 1992 | reevaluation of the country’s mineral 
and the loss of traditional markets in the | resources from a market perspective. For 
former Yugoslavia, industry officials | a detailed presentation of the system that 
indicated that steel production at these | was used to determine reserves in the 
facilities had declined by more than 50% | former Yugoslavia, see "The Mineral 
compared with that of 1990. Dalmacija Industry of Russia" in this volume. 
Dugi Rat Carbide and Ferro Alloy Works 
(Dalmacija), a producer of | INFRASTRUCTURE 
ferrochromium near Split in Croatia, also 
reported disruptions of production during Croatia’s inland system of ways and 
the period of military conflict. From | communications consisted of 35,554 km 
December 1992 to November 1993, | of railroads, highways, and inland 
shortages of electric power forced the waterways. The railroad system 
cessation of operations at Dalmacija. | consisted of 2,698 km of 1.435-gauge | | Similarly, operations at the Pef Sibenik track, of which about 930 km was 
ferromanganese plant were interrupted for | electrified. The hi ghway and road system 
6 months in 1993 because of power | amounted to a total of 32,071 km of 
shortages in the Dalmatian Provinces of | surface, of which of paved surface 
Croatia. amounted to 23,305 km; 8,439 km was 

gravel and 327 km was earth surfaced. 
Industrial Minerals The country’s merchant marine fleet 

consisted of 11 ships totaling 65,5601 
Croatia produced sufficient quantities | dwt. Pipelines for crude petroleum were 

of cement, clays, lime, nitrogen, pumice, | 670 km in length, while those for refinery 
stone, and other industrial minerals to | products and natural gas were 310 km 
meet most of the needs of the country’s | and 20 km, respectively. 
construction and construction materials 
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TABLE 1 

: CROATIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

SssssssrssnTETETTTU IE Ett Sauna 

: Commodity? 1989 1990 1991 1992 1993° “jen 1, 1994) 

, METALS 

Aluminum: : | | 

— aux SCSSSSSSSOCi(‘é‘ SSA 309,109 112,379 6,878 31,690 450,000 

Metal, ingot; primary and secondary , 72,719 74,037 54,530 20,406 325,956 90,000 

| Iron and steel: 

| Concentrate, Fe agglomerate *340,000 "248,000 150,000 75,000 70,000 350,000 

Metal: | 

Ferroalloys: 

- Ferrochromium 63,837 37,532 72,849 56,456 327,336 65,000 

Ferromanganese 33,868 *31,822 "22,000 *10,000 10,000 35,000 

_ Ferrosilicomanganese 52,588 *60,601 *60,000 *15,000 40,000 70,000 

Pig iron 239,999 209,308 69,132 720,000 20,000 250,000 

Crude steel: - OO 

From Siemens-Martinfurnaces = ——=—=—<“i—‘—Ss—s—s—s—s—s—sssssssSsS~*S«~S96, 601 == 283,20 94,394 _ _ 200,000 

From electric furnaces 189,852 170,328 119,759 101,942 373,815 320,000 

Total 486,453 423 ,533 214,153 101,942 73,815 520,000 

Semimanufactures*® 577,000 450,000 300,000 183,000 173,000 600,000 

Silver® kilograms $3,400 2,000 1,600 800 500 3,500 

INDUSTRIAL MINERALS 

Barite concentrate°® 3,400 2,500 2,200 1,500 1,500 3,500 

Cement | thousand tons 2,891 2,653 1,705 1,768 31,683 3,000 

Clays: 

Bentonite® 336,000 30,000 15,000 10,000 10,000 40,000 

Ceramic clay® 318,000 10,000 15,000 10,000 10,000 20,000 

Fire clay, crude® 563,000 43,000 50,000 30,000 30,000 70,000 

Gypsum: 
| 

Crude® $109,000 99,000 80,000 50,000 50,000 120,000 

Calcined® 317,000 11,000 11,000 7,000 7,000 20,000 

Lime thousand tons 490 436 261 144 3156 500 

Nitrogen: N content of ammonia do. 471 345 348 426 33.45 500 

Pumice and related materials, volcanic tuff 700 700 650 600 500 800 

Quartz, quartzite, glass sand 318,454 234,352 159,410 39,592 323 344 350,000 

Salt, all sources 17,512 24,030 18,250 28,585 329 ,643 30,000 

Sand and gravel, excluding glass sand thousand cubic meters*® 53,607 3,000 2,000 2,000 2,000 4,000 

Stone, excluding quartz and quartzite: 

Dimension: Crude: 

Ornamental cubic meters 1,587,000 1,705,000 1,508,000 1,178,622 1,133,873 1,600,000 

Crushed and brown, n.e.8. thousand cubic meters 6,896 6,250 4,448 3,283 34,156 7,000 

Other* cubic meters 48,000 45,000 30,000 25,000 20,000 50,000 

Sulfur, byproduct of petroleum’ 2,000 2,000 2,000 2,000 2,000 2,500 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black 37,505 30,624 18,783 13,479 $17,123 40,000 

Coal: 

Bituminous thousand tons 160 155 146 120 3105 250 

Brown do. 27 _ _ _ _ _ 

Lignite do. 10 — _ —_ _ _ 

See footnotes at end of table. 
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TABLE 1—Continued 

CROATIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1989 1990 1991 1992 1993" “Gan. 1, 1994, 
MINERAL FUELS AND RELATED MATERIALS—Continued 

Coal—Continued 

Coke do. 767 556 442 409 3420 800 
Natural gas, gross production million cubic meters 2,177 1,989 1,839 1,820 32,068 2,300 
Petroleum:°® 

Crude: 

As reported thousand tons 2,299 2,079 1,903 1,743 31,729 _ 2,800 
Converted-thousand 42-gallon barrels 17,061 15,422 14,116 14,094 312,826 21,000 

Refinery products do. 65,000 65,000 43,000 *35,000 40,000 70,000 
‘Estimated. 
"Table includes data available through July 1994. 
"In addition to commodities listed, common clay and diatomite also were produced, but available information was inadequate to make reliable estimates of output levels. 
Reported figure. 

TABLE 2 | 
CROATIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual 
capacity 

Aluminum Boris Kidric, Tvornica Lakih Metala Smelter at Sibenik, Croatia 75 
Bauxite Jadral, Jadranski Aluminijum Mines in Croatia at Obrovac, Drnis, and other 450 

locations 
Coal: 

Bituminous Istarski Ugljenokopi Rasa Mines at Labin and Potpican, Croatia 500 
Cement Dalmacija Cement Partizan plant at Kasel Sucurac, Croatia 1,525 

Do. do. Provoborac plant at Solin, Croatia "10 kolovoz" 884 
plant at Solin Majdan, 440 

Do. do. Renko Sperac plant at Omis, Croatia 140 
Natural gas million cubic feet Industrija Nafte (INA) Natural gasfields in Croatia: 70,000 

Bogsic Lug, Molve, and others 
Do. Naftaplin (Naftagas), RO za Istrazivanje, | Natural gasfields in Serbia: Kikinda and others 30,000 

i Proizvodnju Nafte i Gasa 

Petroleum: 

Crude, thousand barrel per day _Industrija Nafte (INA) Oilfields in Croatia and Slovenia: 70 
Benicanci, Zutica, Struzec, Ivanic 

Grad, Lendava, and others 
Refined 

Do. Industrija Nafte (INA): Refineries at Urinj and Rijeka, Croatia 160 
Rafinerija Nafte Rijeka 

Do. Rafinerija Nafte Sisak Refinery at Sisak, Croatia 150 
Pig iron Metalurski Kimbinat "Zeljezara Sisak" 2 blast furaces at Sisak, Croatia 235 
Salt, cubic meters per year Solana “Pag,” Solana "Ante Festin"” Marine Salt Pag Island, Croatia 13 

a 
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THE MINERAL INDUSTRY OF 

By Walter G. Steblez 

Based entirely on full political | of energy represented 10.8% of total | fuels.° 

| consensus and bilateral agreement, the | industrial production in 1993; that of 

start of 1993 witnessed the complete | metals and semimanufactures reached | ENVIRONMENTAL ISSUES 

dissolution of Czechoslovakia into its | 14.3% of total industrial output.? The 

constituent parts: the Czech Republic and | process of restructuring and The interdependence between the 

Slovakia. Of the two former components | denationalizing the country’s minerals | future of the minerals industry of the 

of Czechoslovakia, the Czech Republic | industry continued in 1993 together with | Czech Republic and the abatement of 

was the dominant industrial province with | foreign investment in the metals and industrial point sources of pollution 

a substantially greater territory and larger | industrial minerals sectors. remained an important issue in the 

population base. The Czech Republic country in 1993. As in other former 

also possessed a tradition of industrial | GOVERNMENT POLICIES member countries of the Council for 

and technological excellence that began in | AND PROGRAMS Mutual Economic Assistance (CMEA), 

the 19th century and was not entirely | the development of heavy industries in 

dissipated during the years of central Taking into account the new economic the Czech Republic, including those for 

economic planning. The Czech Republic | climate that began to emerge in the Czech steel production and the mining and 

has been a major steel producer and | Republic, the Government began to processing of metals, fossil fuels, and | | 

machine tool builder in Eastern Europe, | develop pragmatic programs to bring industrial minerals, was carried out 

as well as one of the most important | about the rapid denationalization of the largely without reference to market 

producers of industrial minerals and | country’s economy and, where necessary, | CCOmomy or environmental considerations 

construction materials in the region. | the modernization of industrial processes. from 1946 to 1989. Government 

During the past 3 years, there has been a | Realizing that foreign investment could be | Programs such as industrialization, central 

significant and ongoing process of | an appropriate vehicle to help achieve economic planning, and associated 

investment in the country’s industrial | both ends, the Government began to policies resulted in the loss of flexibility 

| minerals sector by industrial minerals | widen the dissemination of public in industry, including the minerals sector, 

producers in member countries of the | information, much of which was needed to maintain competitiveness with 

European Union (EU). unavailable during the rule of the market economy countries. The Czech 

With central economic planning no | Communist regime. To help address the Republic’s industry, compared with those 

longer a factor in the country’s | needs of the country’s minerals of market economy countries, became 

development, industrial production | industries, the Ministry of industry of the relatively inefficient and polluting. 

| continued to decline, or more accurately, | Czech Republic, under advisement from Although, in many cases, _ the 

increasingly adjust to market demand. | its Department of Minerals Resources and Government’s environmental policies 

The process of transition to a market | Geological Survey, issued a publication, | Wer codified into law, these laws were 

economy also necessitated an adjustment | titled, "Mineral Commodity Summaries rarely, if ever, enforced. Industrial 

to new statistical reporting requirements, | of the Czech Republic." This document pollution in the Czech Republic has been 

which, reportedly, in many cases have | was patterned on similar publications by | S¢Vere; largely from point sources 

not been fully applied nor uniformly | the U.S. Bureau of Mines and those of associated with steelmaking; low-grade, 

followed.'! This resulted in a number of | several other major market economy coal-burning electric powerplants; as well 

adjustments in the calculation of the | countries. Additionally, this report was | 8 the country’s cement and chemical 

country’s national income and industrial | published in English and has supplied industries. As in other former centrally 

production accounts owing to| information on mineral characteristics, planned economy countries of Europe, 

overstatement of the economy’s | domestic production and use, deposits and | S¢vere air pollution resulted from the use 

underperformance. Reportedly, in 1993, | reserves, outlook, main world producers, of high-sulfur, low-grade coal and lignite 

‘the latest official calculation of industrial | and possible substitutions for metal- to power the country’s thermal electric 

production indicated a 5.3% decline | bearing ores, industrial minerals and | Power stations. 

compared with that of 1992. The output | rocks, building materials, and fossil Despite the division of Czechoslovakia 
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into separate countries, legislation PRODUCTION concerning both the Czech and Slovak 
adopted since 1990 to protect the | —————————————————— | Governments. Reportedly, at the 
environment has remained operative. The decline in the production of most beginning of the year, an agreement was 
CSFR Law No. 309/91 on the Protection | jinerals continued in 1993, but at a | reached between the Czech Republic and 
of the Atmosphere from Polluting generally slower rate than that in 1991 | Slovakia to divide the former 
Substances (9/91) codifies regulations and 1990. The decline in the output of Czechoslovak gold reserves according to 
concerning air pollution: defines sources | jninerals remained consonant with the | 2 2:1 ratio. This formulation was to 
of pollution and sets pollution limits; country’s reordered economic priorities divide the 105-ton reserve by allotting 
defines legal obligations of pollution during the Czech Republic’s transition to about 70 tons to the Czech Republic and 
source operators; and defines air pollution | , market economic system. Arguably, 35 tons to Slovakia. Approximately 7.5 

| control authorities and fees and penalties one of the factors that had prevented even | tons of gold was a major source of 
associated with atmospheric pollution. a greater decline of output in industry dispute with the Czech Republic claiming 
Czechoslovak Law on Environment of was social opposition to rapid closure of that it must be considered part of the 105 
12/91 sets the basic definitions and economically and environmentally | tons of gold that was owned by the 
principles regarding environmental unsustainable industrial facilities. former Czechoslovakia. Slovakia, 
protection as well as the obligations of however, contended that the 7.5 tons of 
“legal and physical persons (bodies)" for| TRADR = ~~~ | gold in question was a sum that was 
protecting the environment during the use | —"-_________——_— | donated to the Government of Slovakia 
of natural resources. By yearend, the value of total exports during Slovakia’s previous period of 

In 1992, the Government allocated of the Czech Republic was expected to | Separate statehood from 1939 through 
$360 million for environmental | ; crease by about 20% compared with | 1944.° 
protection, an increase of about 38% that of 1992 and the value of imports by In July, an agreement was reached 
compared with that of 1991.‘ Pollutant slightly more than 9%. Although the between the Czech mining interest 
emission standards were linked to those Federal Republic of Germany remained Bohemia Dulni and the Prime Equities 
of the United States and the EU, and the the Czech Republic’s largest trading International Corp. (PEIC) of Vancouver, 
Government’s energy consumption partner in terms of total exports and Canada, that would allow PEIC to 
strategies included greater use of natural imports, Russia maintained its position as acquire 80% of the interest in the 
gas and nuclear energy as well as greater a major supplier of mineral and mineral | Kasperske Hory gold deposit in the Czech 
research on the development and fuel commodities. In April, the Czech Republic. Approximately 10 km south of 
economic use of clean coal technologies. Republic and Russia concluded a trade | Pribram, the Kasperske Hory deposit was 
One of the major environmental debates agreement, valid through 1998, that determined to contain resources 
in 1993 concerned the completion of the would provide deliveries of 8 billion m3/a | 4™mounting to 9.3 Mmt of ore grading 7.5 
Temelin nuclear electric power station. of natural gas from Russia to the Czech | 8/mt of ore. According to PEIC, its 
Opponents of expanding the country’s Republic. Also, a separate commercial financial obligation for the transaction 
nuclear power industry raised the issue of agreement fixed the delivery of Russian would be met through the issuance of 
potential environmental hazards petroleum to the Czech Republic for 1993 | 9,000 shares of PEIC stock. Also, the 
associated with the use of nuclear at 7 Mt. company reportedly would pay an annual 
power—the threat of accidents associated fee following the start of production. 
with human error and_ problems STRUCTURE OF THE ..~~—__| PEIC also indicated that given its 
associated with the storage of nuclear understanding of the geological 
wastes. Advocates for the completion of MINERAL INDUSTRY characteristics of the deposit as well as 
the Temelin nuclear power station raised Table 2 lists the administrative bodies environmental constraints and 
the concern for the environmental as well as subordinate production units transportation problems in the region, the 
consequences associated with the of the main branches of the country’s deposit would be viable economically 
continued large-scale reliance on domestic mineral industry in 1993. (See table 2.) only if the price of gold were to remain 
coal and lignite if the station were to at about $400/ton or higher. The 
remain unfinished. The debate | Roamaanimy Devic company further indicated that it would 
reportedly, was decided in favor of COMMODITY REVIEW conduct a drilling program to delineate 
completing the nuclear power station. M additional reserves at Kasperske Hory.°® ; : . .; etals 
Environmental issues relative to specific 
mineral commodities also have been Gold.—Following the dissolution of Iron and Steel.—The rationalization 
presented in subsequent sections of this Czech 1 aki ere and denationalization of the Poldi Iron zechoslovakia, the disposition of ; report. Czechoslovakia’s state-owned gold and Steel Works was among the major 

; ; issues in the Czech Steel industry during reserves became an important issue 
the year. Various strategies to promote 
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privatization that have been proposed by | industry’s transition to market-driven | had reported financial losses. The 

Lazard Freres of France, consultants to | enterprises. Nova Hut has reduced its | proposed plant would be established at 

the Czech Government, had been | wire rod output from 550,000 mt/a to Oslavany near Brno, and production was 

considered. Initial expectations of | 400,000 mt/a and is planning to reduce | to start in the fourth quarter of 1994. 

participation in Poldi’s privatization effort | the output of long products to about 1 | However, neither the cost of the plant nor 

by western steel companies did not | Mmt/a, given the steelwork’s capacity to | its capacity were disclosed.'? In July, a 

materialize reportedly because of rigid | produce about 4 Mmt/a of long | joint venture was created by the Czech 

joint-venture conditions (minimum products.'° Plans also called for the | Republic’s ferroalloys producer Mnisek 

investment levels, etc.) set by the | elimination of two of Nova Hut’s four | and a Japanese consortium consisting of 

Government of the Czech Republic and | open-hearth furnaces and _ their | Japan Metals & Chemicals (JMC), Japan 

the management of Poldi.’ The Poldi | replacement with one or possibly two | International Development Organization 

Iron and Steel Works actually consisted | electric arc furnaces to provide feedstock | (Jaido), and the trading house Nissho 

of two adjacent operations (Poldi I and | for the company’s proposed new hot-strip | Iwai. The new joint venture, known as 

Poldi II) that were combined during their | mill. The new hot-strip mill at Nova Hut | Nikom, would increase the production of 

nationalization in 1946. PoldiI produced | would be a major part of the company’s | ferrovanadium (FeV) in the Czech 

special steels, while Poldi II produced | effort to build a minimill at its Ostrava | Republic for export to Japan, as well as 

largely structural steels. Plant equipment | facilities. The project would involve | for sales to Europe and other parts of 

at Poldi I included two electric arc | U.S. shareholder participation in the | Asia. Mnisek’s capacity to produce FeV 

furnaces—one 40-ton unit and a 30-ton | estimated $700 to $800 million program. | would be raised from 1,500 mt/a to 2,000 

unit—two 8-ton induction furnaces, two | The proposed leasing arrangement at | mt/a. Part of the capitalization of the 

off-line open-hearth furnaces. | Ostrava was to involve the use of Czech | venture would cover the installation of a 

Additionally, a 25-ton VOD vessel, a | Government-backed debt sold through a | new furnace and associated equipment to 

vacuum degassing unit, and an electroslag | U.S. bank to U.S. investors. achieve this capacity. Total investment 

remelting plant were also installed at the The reaction to the rationalization and | on the part of the Japanese consortium | 

Poldi I facility. Poldi II was equipped | denationalization program in the Czech | was to amount to about US$4 million. 

with a 100-ton electric arc furnace, a | steel industry by labor has not been as | The distribution of equity in Nikom 

computer-controlled ladle refining unit, | volatile as in several other former | would give Mnisek 50% of the joint 

one bloom caster, a blooming mill, and a | centrally planned economy countries in | venture’s equity, 30% would be alloted to 

heavy section mill; the medium section the region. However, in March 1993, | Nissho Iwai, and JMC and Jaido would 

mill was put off line for an indefinite | about 1,500 workers, members of the | be alloted 10% each. 13 

period.® The plan for Poldi’s | Ostrava branch of the Association of Among the most important foreign 

denationalization originally involved the | Trade Union Organizations of North commercial issues during the year was 

division of the enterprise into 19 separate | Moravia and the Trade Union of Mining, | the imposition of quotas on exports of 

companies that would be sold and/or | Geology, and Oil Industry Workers, held | steel from the Czech Republic and 

privatized individually.? In September, | a protest demonstration to voice | Slovakia to the EU. Given the sharp 

following an official call for tenders, the | disapproval of proposed liquidation of | increase of exports of steel products to 

Czech construction and machine building | mining and certain steelmaking | the EU by the Czech and Slovak steel 

company, Bohemia Art, won the bid for | operations, indicating that this would | industries in 1992 compared with those of 

control of 66% of Poldi, indicating that it | deprive employees of social guarantees | 1991, Eurofer, the EU’s steel industry 

would be focusing its commercial | and also would have a negative impact on association, petitioned the EU 

activities in the Kladno region and that it | the local economies in the region." Commission to impose import quotas on 

would maintain a certain level of steel Other foreign commercial activities | Czech and Slovak steel products. The 

production at Poldi. Because of the low | during the year included the formation of | EU’s monthly average imports of wire 

level of orders, Poldi reportedly had | a joint venture at yearend between | rod in 1992 from the Czech and Slovak 

operated at well below 50% of capacity | Teplarny AG of the Czech Republic and | Republics reached 16,000 tons compared 

during the year. Neumayer Fliesspressen GmbH, the | with 12,000 tons in 1991. Similarly, the 

The initial reorganization plans at the | German subsidiary of Hoogovens Groep | EU’s imports of hot-rolled coil reached 

Nova Hut Steelworks envisaged the | BV of the Netherlands, to produce cold- | 29,000 tons compared with 11,000 tons 

division of the company into four main | extruded steel products for the automotive | in 1991 and those of cold-rolled sheet 

parts that were each to form joint | and mechanical engineering sector in | reached 14,000 tons compared with 7,000 

ventures with foreign companies to | Western Europe and in the Czech | tons in 1991. Reportedly, large tonnages 

capitalize and develop discreet product | Republic. This project reportedly was | of steel have been entering the EU market 

lines. As in other parts of this industry, | aimed at shoring up Neumayer’s position through Hungary, which has had a high 

downsizing production and mergers have | as a supplier to the automotive and | steel export quota to the EU relative to 

been necessary elements during the | machine building industries that recently the output level of Hungary’s steel 
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industry. (See steel section in the Mineral | 139,000 tons of uranium metal contained | construction materials manufacturers 
Industry of Hungary for 1993).'* In early | in the ore.'” already had invested substantially in the 
1993, the EU imposed temporary anti- In view of the transition of the Czech | Czech Republic’s cement and construction 
dumping quotas on steel imports from | economy to a market economy system, | materials industries during the past 3 
Eastern Europe. According to Czech | the cessation of Russian purchases of | years. These investments were viewed 
steel industry spokespersons, the duty of | Czech uranium for processing, low world | favorably because of the country’s rich 
30.4% was sufficiently high to have | market prices for uranium, as well as | resources of industrial minerals, a 
virtually prevented the Czech Republic’s | Slovakia’s decision to buy the abundant | relatively modern and technologically 
exports of steel to the EU.'° Although | and less expensive Russian material, the | advanced industrial minerals processing 
the Czech side indicated that it was | future of this sector would depend on the | and manufacturing sector, and labor costs 
willing to accommodate the EU to bring | continued operation of the Dukovany | that were substantially below those in the 
the duties down to 15% to 17%, the EU’s | nuclear electric power station and the | EU. 
proposed export tonnage quotas from the | completion of construction of the Temelin | 
Czech and Slovak Republics were to | nuclear power station in 1995. In 1993, Fluorspar.—The Czech Republic 
extend at least through 1995. However, | domestic consumption by the country’s | remained the largest producer of fluorspar 
this policy reportedly was not well | nuclear power industry amounted to about | among the former CMEA-member 
received by the designated representatives | 400 tons of uranium, according to the | countries of Eastern Europe. Fluorspar 
of the Czech Republic, who indicated that | state nuclear power utility, Ceske | was mined by Rudne Doly Flurit Teplice 
the Czech Republic’s association | Energeticke Zavody (CEZ). Uranium has (Rudne), a subsidiary of the large 
agreement with the EU of March 1992 | been supplied to CEZ by the Czech | Government-owned industrial minerals 
called for free trade by 1995. Moreover, | Republic’s state-owned uranium mining | producer, Rudny Dole Pribram. The 
in bilateral talks between Czech steel | company, Diamo. Upon completion of | annual mine production capacity of 
producers such as Poldi and Austrian, | the Temelin 1 and 2 reactor blocks, | fluorspar amounted to 78,000 tons. The 
German, and Italian representatives, the | uranium consumption was expected to | Moldava (45,000 mt/a), Bestvina 
issue of cutting Czech production and/or | rise to 700 mt/a."* Following a lengthy | (18,000 mt/a), and Jilove (15,000 mt/a) 
capacity apparently was not met | study and discussion concerning the | Mines were the country’s principal 
positively by the Czech side despite | downsizing of the uranium mining | fluorspar producers. With total mine 
promises of social aid to displaced | industry, the Czech Government decided | production of fluorspar in 1992 having 
workers. In respect to Italy, | to reduce Diamo’s output of uranium by | reached 61,000 tons, mine production in 
spokespersons for the Czech industry | approximately 50%, because of the | 1993 was expected to decline to about 
reportedly alleged that the Italian industry | company’s high production cost and low | 52,000 tons. However, finished, 
has had a far greater level of Government | uranium prices. The cut in production | marketable product in 1993 was expected 
subsidy than its Czech counterpart, | would be achieved without resorting to | to increase.2' The production of acidspar 
placing the steel industry of the Czech | permanent closures of mining and | (97.5% to 98.5% CaF,; maximum 1% 
Republic at a competitive disadvantage.'® | processing facilities. Diamo officials | SiO,) was expected to increase from 

indicated that the Hamr underground | 16,900 tons in 1992 to 22,000 tons in 
Uranium.—According to official |} mine and the adjacent chemical | 1993; metspar (80% to 90% CaF.) 

Government sources, the country had 17 | processing plant for in situ leaching at | production would increase from 18,500 
uranium deposits as of January 1, 1973. | Straz pod Ralskem would be placed on a | tons in 1992 to 20,600 tons in 1993. The 
Three deposits were operational; that is, | care-and-maintenance basis until a final | former product has been used in both the 
having operated at least through 1993. | decision concerning Hamr’s operation is | domestic and Western European chemical 
The two major areas containing uranium | made at the end of 1994.'9 Diamo’s two | industries. Acidspar sales to Western 
deposits are at Rozna in Western Moravia | mines at Rozinka, however, would | Europe were expected to reach 10,000 
(hydrothermal mineralization), and at | continue to operate during this period. tons in 1993. Also, a small amount of 
Hamr near Straz pod Ralskem in acidspar (600 mt/a) is sold to the 
Northern Bohemia (uranium-bearing | Industrial Minerals country’s glassmaking industry for 
sandstones bounded by chalks). There application in fluxing. Metspar, on the 
are also resources of uranium near the Cement.—Reportedly, in early 1993, | other hand, is consumed in the steel 
Krusne Hory range associated with | Cimenteries CBR of Belgium formally | industries of the Czech Republic and 
tertiary sediments. About 60% of the | acquired a 33% stake in Cementarny a | other former CMEA Eastern European 
uranium was extracted through | Vapenky Mokra, the largest cement | countries. Additionally, a small amount 
underground mining and the balance, at | producer in the Czech Republic, | of course-grained product has been 
Hamr, by means of in situ underground | indicating that it intended to raise its | produced for use in powder metallurgy 
chemical leaching. Total commercial | interest in the company to 51% by | and in the production of electrodes. 
resources were measured at about | 1994. CBR and other EU cement and | Reportedly, Rudne management 
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concluded that the future market for | initial Severokamen stock, Wimpey could | the coal produced at Ostrava-Karvina has 

course-grained fluorspar would be | take over the management of the | been suitable as coking coal. Kladno’s 

favorable and planned to double the | enterprise. Wimpey also reported plans | entire output consisted of steam coal. 

production capacity of this product during | to invest approximately $7.6 million into In 1993, the Ostrava-Karvina Mines 

the 1993-94 period. Severokamen’s operations over the | Co. (OKD) management announced plans 

subsequent 10-year period, largely for a | to gradually eliminate coal mining at the 

Graphite.—Used in the manufacture of | modernization program that would | Dola Odra Mine and to substantially 

electrodes, composite materials, | include the replacement of trucks at most | reduce output at the Fucik Mine at 

lubricants, pastes, refractories, and other | operations with a conveyor transport | Precvald. The local mine workers’ trade 

products, graphite was mined in the | system. Severokamen’s resources | union responded to the plan by pointing 

Czech Republic at four deposits in the | amounted to 520 Mmt commercial quarry | to potential social unrest stemming from 

Cesky Krumlov region in Southern | material that included 400 Mmt of hard | the possible loss of about 2,000 jobs and 

Bohemia by Grafit Netolice, a subsidiary | rock and 120 Mmt of sand and gravel. | the lack of reliable social programs to 

of the large Government-owned industrial | The acquisition of Severokamen SA by | help retrain and reemploy redundant mine 

minerals producer, Rudne Doly Pribram. | Wimpey Minerals has been part of an | workers. Reportedly, it was decided to 

Amorphous graphite has been produced | investment process in recent years by | close the Dola Odra Mine on December 

from two of six commercial deposits and | Western European companies in the | 31, 1993.77 

crystalline graphite was produced from industrial minerals sectors of several Foreign commercial activity in the coal 

two of the three commercial-grade | transitional economy countries (Czech industry in 1993 included an agreement | 

properties. The decline of both domestic Republic, Hungary, and Poland) in | between Northwest Mine Services Ltd. 

demand and exports has accounted for the | anticipation of substantial growth in the | (Northwest) of Calgary, Canada, and the 

reported drop in the country’s graphite | building and construction needs in these | Czech Government to initiate a study of 

production in 1992. The mine production countries. Most of Severokamen’s | environmental issues relative to coal 

of amorphous graphite declined to 13,000 | production has been consumed | mining and coal mine reclamation. 

tons from 30,000 tons in 1991, while the | domestically; however, exports to nearby | Northwest would conduct an assessment 

output of crystalline graphite declined markets in eastern Germany reportedly | of mining-generated environmental | 

from 17,000 tons in 1991 to 7,000 tons in | began in 1991 and were expected to reach | pollution in the Black Triangle, a vast | 

1992.2 Reportedly, in 1993, Grafit | 400,000 tons during the first full year of | area of severe ecological degradation 

Netolice, foreseeing more favorable | operation of the Wimpey-Severokamen | covering an area of 850 km’ in northern 

market conditions, indicated plans to | Co.” Bohemia, as well as areas in the adjacent 

increase the production of crystalline parts of Germany and Poland. In 1993, 

flake and microcrystalline powder | Mineral Fuels reportedly only 35% of land used for 

graphite designated for the production of mining and other industrial use in this 

emulsions, graphite foils, emulsions, and Coal.—In the Czech Republic, the | region was in the processing of being 

lubricants. The company operated | brown coal-lignite-producing areas were reclaimed. § Northwest’s study also 

graphite processing plants at Netolice and | at Brno, Kladno, Most, Plzen, Skokolov, | would include proposals to revise the 

Tyn nad Vitavou near Ceske Budejovice | and Trutnov. Reportedly, 90% of the | country’s mining and commercial 

with the capacity to produce 10,000 mt/a | brown coal-lignite was extracted by | legislation that would permit future 

of marketable product.” surface mining and is typically a high ash | market-driven mining Operations to 

and sulfur product ranging from 6.6% to | include the development of a general 

Stone, Sand and Gravel.—Reportedly, | 41.1% in ash content (30% average). reclamation strategy as well as the 

in September, Wimpey Minerals | The coal’s sulfur content ranged from | rehabilitation of mined-out properties.” 

(Wimpey), a division of George Wimpey | 0.7% to 6.0% (1.8% average). Most of 

PLC of the United Kingdom, reached an | the brown coal and lignite has been Nuclear Energy.—According to 

agreement with the National Property consumed by the country’s electric power | officials of the Czech Power Co. (CEZ), 

Fund of the Czech Republic to acquire an | generating industry, causing a significant | about $1.5 billion would be allocated for 

initial 34% equity share in Severokamen | SO, emission problem. the completion of the Temelin nuclear 

AS, a major producer of quarry products Bituminous coal was mined entirely | power station from 1993 through 1997. 

in northern Bohemia. The value of the | underground (longwall method) at the | It also was decided to establish a safe, 

transaction was estimated at about US$2 | East Bohemia, West Bohemia, Kladno, | permanent burial site for spent nuclear 

million. Additionally, Wimpey would be | and Ostrava-Karvina Coalfields. The | fuel from the Dukovany and later from 

allowed to increase its share in | Kladno and Ostrava-Karvina Coalfields | the Temelin nuclear powerplant on Czech 

Severokamen’s equity to 50% after 2 | were the largest producers of bituminous | territory by 2030. Temporary storage 

years following the initial share | coal, respectively accounting for about | depots were to be established in 1995 and 

acquisition for an additional $1.5 | 6% and 88% of the country’s total | 2005. In past years, spent nuclear fuel 

million. Upon the acquisition of the | bituminous coal output. About 713% of | was sent for storage to the former 
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U.S.S.R..¥ table 5. (See table 5.) ‘British Broadcasting Corporation (BBC) SWB. 
EE/W0269, Feb. 18, 1993, p. A/4, from CTK 2028 GMT, 

Petroleum.—In May, a consortium of | INFRASTRUCTURE no Musing Tara (London). Jan. 15, 1993, p. 47. 
petroleum-producing companies, Foreign Broadcast Information Services (FBIS). EEU- 
consisting of AGIP S.P.A., Conoco The Czech Republic’s inland system of | 0° Mr. 25. 1993, p. 11, from Bratislava Rozhlasova 

: LTD., and Total Oil Holdings LTD., | ways and communications consisted of ee iMining Jounal (Lond Tan t6 tose 36 
submitted an investment proposal to the | 65,324 km of railroads and highways. Metal Bulletin. July 15, 1993, p. 10. ” 
Ministry of Industry and Trade of the | The country’s railroad system consisted nara; May 15, 1994, p. 21. 
Czech Republic involving an investment | of 9,434 km of track. The highway and | swe cred tn mn, Ate 1995: 27. 
of $2.5 billion over a 10-year period in | road system was 55,890 km in total neal Bulletin. Jan. 13, 1994, p. 20. 
the country’s petroleum and | length. The country’s maritime outlets reign Broadcast Information Services (FBIS) EEU- 
petrochemical sectors. About $1.6 billion | are entirely in neighboring countries: Mar. 3 11998. Wont Br XT Krom Hespodarsie Noviny, 
would be earmarked for investment inthe | Poland (ports at Gdynia, Gdansk, “American Metal Market. Dec. 12, 1993, p. 6. 
Chemopetrol Co. in Litvinov and $800 | Szczecin), Croatia (port at Rijeka), 1 etal Bulletin. oie 1995, p. 10. 
million in Kaucuk Kralupy Co. (Kralupy | Slovenia (port at Koper), and Germany Foreign Broadcast Information Services. EEU-93- 
Rupper Co.). The investment proposal | (ports at Hamburg and Rostock). The | 7. p. 17, fromCTK, Prague, 2208 GMT Mar. 11, 1993. 
also included an unspecified allocation of | country’s merchant fleet totaled 437,291 ral Bulletin. Oct. 25, 1993, p. 40. 
funds to help finance the construction of | dwt and included 13 cargo vessels and 9 | Republic. Geofond, Ministy of the Foononsy of he Cuech 
the Ingolstadt-Kralupy petroleum | bulkers. The pipeline network included Republic Orage: weed 1993) pp. 63-65. 
pipeline.” Reportedly, the Ministry of | 5,400 km of pipe for natural gas. ormaya __intsiklopediya, “Moscow: — "Sovetskaya 
Industry and Trade undertook the study ee Metal Dallete, Foxe 08 “Toes a? 97-398. 
of this proposal and a number of similar | OUTLOOK °———. Aug. 25, 1993,p. 13. 
proposals during the year. In May, the oy nduetrial Minerale Aug, 1995. . 13. 
Government also decided to grant The near-term outlook for the Czech 2Work cited in foot n 
guarantees of credit worth about $230 | Republic’s economy and mineral industry “Mineral Commodity Summaries of the Czech 
million to a consortium of banks involved | appears good, especially in comparison to Rouble Pani of the ®conomy of the Czech 
in financing the construction of the | most other former centrally planned industrial Minerale Feb. 1983, p45. 
Ingolstadt-Kralupy pipeline, as well as | economy countries of Eastern Europe. “———. Sept. 1993, p. 13. 
about $260 million from the National | The country’s highly focused and nor ne m foomone 29. . 
Property Fund to capitalize the Mero Iki | vigorous economic restructuring program 93-118, p. 18, from Prague Stanice Prahe Radio Network 
Co. of Kralupy that will operate the | apparently has stimulated substantial page WB ne 1993. 

| 540 km in length and” would cary 10 | minstalsindectce -a tend that fe Uscay | CTetePnt, 20 Ou Nov 8a. y *Mining Magazine (London). Apr. 1993, p. 218. 
Mnt/a of petroleum.” to continue for the foreseeable future. © Work cited in footnote 28. 
R With scientific and technical excellence as july 8 oes a AN, fem Minde Fronts Dace Teue 39, 
eserves one of the main components of the | 1993. 

country’s cultural tradition, the Czech ———. EE/W0292 July 29, 1993, p. A/6, from CTK 
Taking into account the Czech | Republic can be expected to extend its ey oe Ma 27, 1993. p. A/ 

Republic’s efforts at transition to a | influence throughout the region known as | Hospodarsky Noviny (Economic News) May 17, 1993. 
market economy, the country’s mineral | Eastern Europe as well as the republics of | __ *———- EE/W0284, p. A/8, from CTK 1614 GMT, 
reserves would have to be reevaluated | the former U.S.S.R. Industries such as | ™*Y 7 1°%- 
from a market economy perspective. As | steel, ceramics, construction materials, | OTHER SOURCES OF INFORMATION 
defined in market economy countries, | and associated quarry products should 
reserves are those mineral deposits that | continue to meet the needs of both the | Federalni statisticky urad (Federal Statistical 
can be mined at a profit under existing | country’s domestic and foreign | Department) 
conditions with existing technology. In | customers. Sokolovska 142 
former CMEA countries, including the 18613 Prague 8 
Czech Republic, the prior policies for ‘Foreign Broadcast Informet Me Rep wre , os 
centrally planned industrial development 93.096, May 20, 1993, ». 7, ftom CIK 1623 Gur May of F ai T. ey obchodu (Ministry 
often had more to do with political than | 17, 1993. Politick oh Vv 0 
economic considerations. For a detailed —_—. BEU-93-158, Aug. 18, 1993, p. 12, from | 14994 Pra he 1 
explanation of the system that has been 19 oe Noviny (Economic News), Prague, Aug. 16, Czech Republic 
used in the former CMEA countries for 2, EEU-94-051, Mar. 16, 1994, p. 4, from | GEOFOND 
measuring reserves, see the chapter on Foepodamke Noniny (Economic News) Prague, Mar. 11, Kostelni 26 

Russia . in this volume. The (Czech Mineral Commodity Summaries of the Czech 17021 Prague 7 
Republic’s mineral resources are given in | Republic. Geofond, Prague, May 1993. Czech Republic 

78 THE MINERAL INDUSTRY OF CZECH REPUBLIC—1993



a 

TABLE 1 

CZECH REPUBLIC: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

rr 

Commodity 1989 1990 1991 1992 1993" “Gen. 1, 1994) 

Antimony, mine output, Sb content? 300 250 400 250 250 500 

Antimony, metal 253 216 324 223 220 450 

Copper: 

Mine output: 

Ore, gross weight 308,000 178,000 _ —_ — — 

Concentrate: 

Gross weight 5,532 3,422 — — — 7,000 

Cu content 1,100 684 — — — 1,800 

Metal: 

Refined, primary as byproduct from noncopper ores 1,200 800 600 500 500 1,500 

Gold metal? kilograms 105 187 564 521 550 600 

Iron and steel: 

Iron ore: 

Gross weight thousand tons 84 93 102 64 160 150 

Fe content do. 55 60 66 42 39 35 

Metal: 

Pig iron do. 6,396 6,106 5,316 °5 ,500 5,000 10,000 

Ferroalloys, total electric furnace® do. 1 — 1 1 1 6 

Crude steel do. 10,724 9,996 7,964 *7,500 7,500 12,500 

Semimanufactures do. 9,459 9,031 7,167 *7,000 7,000 12,000 

Lead: 

Mine output, Pb content 4,600 2,300 2,100 1,100 1,000 5,000 

Concentrate, gross weight 2,227 2,045 2,011 2,000 2,000 3,500 

Pb content of concentrate 1,136 1,043 1,026 *1,000 1,000 1,800 

Metal, secondary 26,008 23,665 17,835 24,000 20,000 30,000 

Mercury 2 2 — — — 2 

Silver kilograms 20,800 16,200 8,900 6,200 6,000 22,000 

Tin: 

Mine output, Sn content 468 590 15 — _ 600 

Metal, primary and secondary 562 613 118 115 115 120 

Tungsten, mine output, W content 75 84 12 — — 85 

Uranium, mine output, U content 2,502 2,243 1,827 1,631 1,500 2,600 

Zine: 

Mine output: 

Ore (Pb-Zn), gross weight 489,000 452,000 353,000 220,000 250,000 550,000 

Zn content of ore 6,500 7,500 8,500 4,400 4,500 9,000 

Concentrate, gross weight 9,768 10,259 9,760 *9 ,000 9,000 11,000 

Zn content® 4,800 5,000 4,800 4,400 4,000 6,000 

Metal, secondary 1,296 978 $11 1,070 1,000 1,500 

INDUSTRIAL MINERALS | 

Barite 1,800 1,000 *1,000 °— _ 2,000 

Cement, hydraulic thousand tons 6,788 6,434 5,619 *6,000 6,000 7,600 

Clays: 

Bentonite thousand tons 168 159 125 135 130 250 

Kaolin do. 3,642 3,455 2,913 2,530 2,500 4,000 

Diamond, synthetic’ carats 5,000 5,000 5,000 5,000 5,000 5,500 

Fertilizer, manufactured: 

Nitrogenous, N content 256,616 245,138 181,501  °180,000 180,000 300,000 

See footnotes at end of table. 
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Table 1—Continued . 

CZECH REPUBLIC: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

ONE 
Commodity 1989 1990 1991 1992 1993 “Gan. 1, 1994, 

INDUSTRIAL MINERALS—Continued 

Fertilizer, manufactured—Continued 

Phosphatic, PO, content 185,437 146,074 46,341 *40,000 40,000 200,000 

Potassic, K,O content 53,321 51,258 23,131 °20,000 20,000 70,000 
Mixed 156,670 154,334 55,315  °50,000 50,000 200,000 

Feldspar 139,000 115,000 130,000 152,000 150,000 200,000 
Fluorspar 44,600 18,500 31,700 22,000 20,000 50,000 
Graphite 66,000 39,000 47,000 _°20,000 20,000 100,000 
Gypsum and anhydrite, crude 720,000 661,000 569,000 660,000 650,000 810,000 
Lime, hydrated and quicklime thousand tons 2,044 2,278 2,154 *2,500 2,500 3,000 
Nitrogen: N content of ammonia® 300,000 250,000 200,000 200,000 200,000 350,000 
Salt 222,000 209,000 184,000 °180,000 180,000 250,000 
Stone: 

Limestone and other calcareous stones thousand tons 16,277 15,448 11,461 11,134 11,000 19,000 
Quarry stone, not further described thousand cubic meters 14,373 11,790 6,777 *8,000 8,000 16,000 

Sulfur, byproducts, all sources® 20,000 20,000 20,000 20,000 20,000 25,000 
MINERAL FUELS AND RELATED MATERIALS : 

Coal: 

Bituminous thousand tons 34,935 30,714 25,769 24,691 25,000 50,000 
Brown and lignite | do. 88,946 80,205 77,488 69,519 70,000 100,000 

Coke: 3 

Metallurgical | do. 6,176 4,168 3,695 *3,500 3,500 7,000 
Unspecified .. do. 1,686 3,117 2,740 2,800 2,800 3 500 

Fuel briquets from brown coal do. 1,147 1,051 892 800 800 2,000 
Gas: 

Manufactured, all types million cubic meters 6,334 5,939 5,376 °5,000 5,000 7,000 
Natural, marketed* do. 125 125 125 132 130 135 

Petroleum: 

Crude: 

As reported thousand tons 45 47 64 80 80 100 
Converted thousand 42-gallon barrels 305 319 434 542 550 600 

Refinery products do. 120,000 95,462 90,000 90,000 90,000 150,000 
“Estimated. 
‘Table includes data available through Apr. 1994. In addition to the commodities listed, arsenic, diatomite, dolomite, illite, sodium compounds, sulfuric acid, talc, and zeolite are 
produced, but information is inadequate to make reliable estimates of output levels. 
Reported figure. 
“Includes gas produced from coal mines. Gross output of natural gas is not reported, but it is believed to exceed reported marketed output by a relatively inconsequential amount. 
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TABLE 2 

CZECH REPUBLIC: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons per year unless otherwise specified) 

I Aa 

Commodity Major operating companies’ Location of main facilities Annual 
capcaity 

Antimony: 

Ore Krasna Hora Central Bohemia NA 

Cement Cizkovice, Hranice, Karlov Dvor, Lochkov, Pracovice, Bohemia 3,500 

and Velary 

Do. Bystre, Malomerice, Mokra, Ostrava-Kunice, and Zahorie Moravia 2,800 

Clay, kaolin Mines in Karlove Vary area West Bohemia 450 

Do. Mines in Plzen area Central Bohemia 150 

Coal: 

Bituminous Mines in OKD coal basin Ostrava-Karvina, north Moravia 22,100 

Do. Mines in KD coal basin | Kladno, central Bohemia 3,000 

Brown SHD administration Most, northwest Bohemia 61,200 

Do. HDB administration Sokolov, west Bohemia 17,000 

Lignite JLD administration Hodonin, south Moravia 5,000 

Copper: 

Ore Zlate Hory | North Moravia 300 

Lead-zinc, ore Horni Benesov and Zlate Hory do. 400 

Lead, metal secondary, refined Kovohute Pribram Pribram 26 

Natural gas billion cubic meters Gasfields around Hodonin South Moravia ~ 25 

Petroleum: 

Crude Oilfields around Hodonin do. 140 

Refinery Kolin, Kralupy, Pardubice, and Zaluzi Bohemia NA 

Steel, crude Nova Hut sp (Ostrava) Kunice-Ostrava 3,800 

Do. Zelezarne Vitkovice Vitkovice-Ostrava | 1,900 

Do. Trinecke Zelezarny (Trinec Iron and Steel Works) Trinec 3,000 

Do. Poldi United Steel Works Kladno-Prague 1,700 

Do. Zelezarny Bila Cerkev Hradek-Rokycany 300 

Do. Zelazarny Veseli Veseli nad Moravou 300 

Do. Zelezarny Chomutov sp Chomutov 350 

Do. Bohumin Iron and Steel Works Bohumin 400 

Tin, ore Krasno (Stannum) and Cinovec Northwest Bohemia 300 

NA Not available. 
: 

‘All mining companies are Government owned. 

2Names and locations of mines and crude oil refineries are identical. 
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TABLE 3 

CZECH REPUBLIC: APPARENT 
RESOURCES OF MAJOR 

MINERAL COMMODITIES FOR 
1993 

(Thousand metric tons unless 

otherwise specified) 

Commodity Resources 
Antimony, in ore metric tons 153 

_ | Barite 2,416 
Clays: 

Bentonite 242,312 

Kaolin 946,530 

Refractory 1,480,558 
Copper, in ore 55 
Coal: 

Bituminous 9,164,000 

Brown 6,762,000 

Lignite 599,000 
Diatomite 5,144 

Feldspar 81,163 
Fluorspar 3,347 
Gold, in ore kilograms 102,673 
Graphite 5,923 

Gypsum 427,010 

Iron ore (magnetite, 65% to 70% 
Fe) 12,751 

Limestone 5,481,054 

Natural gas (Mm’) 22,138 
Nickel, in ore 62 

Petroleum 55,314 

Polymetallic ore: 

Pb content 108 
Zn content 475 
Ag content 451 

Sand: 

Glass 174,971 

Foundry 312,410 
Tin-tungsten ore: 

Sn content 41 
W content 2 

Uranium, metalinore.~—~~~~SS~S 39 
Wollastonite 2,906 $e eeeeees—“i‘“?NY 

Source: Primarily, Mineral Commodity Summaries of 
the Czech Republic, Prague, May 1993; and Gornaya 
Entsiklopediya, Moscow: Sovetskaya Entsiklopediya, 
1991. 
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THE MINERAL INDUSTRIES OF 

DENMARK, FAROE ISLANDS, 

By William Zajac 

DENMARK .ddsadsadsisii(i (yy conscious people. The mining and metals Industrial Minerals.—Cement 
mm | Industry, as other elements of the | production in Denmark in 1993 

The mining and quarrying and the country, work closely with the Ministry | reportedly remained at about the same 
minerals processing sectors traditionally of Environment in Copenhagen. For | level as during the previous year. A 

have not been a driving factor in example, the Danish Steel Works | slowdown in the domestic construction 
Denmark’s economy. Employment in all continued its efforts | to improve the industry was offset by continued demand 
aspects of the minerals industry (mining environment both within the plant and in | in the eastern states of Germany, where 
and quarrying, basic metal industry, etc.) the surrounding area. A common goal of | construction projects continued to 
accounts for about 2% of total | the steelworks, as with other industrial | proliferate. 
employment in Denmark. concerns, 1s to make use of as much of 

the raw material taken into the plant and Mineral Fuels.—Crude petroleum in 
Government Policies and Programs to use any byproducts, such as flue dusts, | Denmark in 1993 increased by 6.4% 

that can possibly be used. Industry | compared to that of the previous year, 
On May 18, 1993, the Danish public works closely with not only the Federal | and natural gas production increased by 

reversed its earlier rejection of the Ministry of Environment, but also with | 11%. The rise in crude petroleum 

Maastricht Treaty, thereby confirming local and community governments and | production made Denmark self-sufficient 
Denmark’s commitment to continued | citizen groups to minimize any adverse | in petroleum, with production exceeding 
European cooperation and integration. effects to the environment. consumption for the first time, and the 

However, despite acceptance of the 1993 level of petroleum production was 
treaty, Denmark reserved the right to Structure Of The Mineral Industry expected to continue. The increase in 
participate in the third phase of the natural gas production in 1993 enabled 
European Economic and Monetary Union | ~ The structure of the Danish mineral | Denmark to continue exports of about 
(EMU). Therefore, when and if, a industry, showing its major components, | 20% of production at the same time as 
common European Union (EU) currency | #§ shown in table 3. (See table 3.) increasing income. The Danish state 
and Central Bank materialize, the Danes energy board forecast, in late 1993, that 
will again vote on whether to participate. Commodity Review by 1997 it expected Denmark to produce 

Continued close cooperation with the 141% of its petroleum and natural gas 
other members of the EU is very Metals.—Crude steel production in | needs, enabling the country to achieve a 
important for Denmark because they are | Denmark increased by 2.4% in 1993 | balance in its energy trade (exports of oil 
the major market for the country’s compared with that of the previous year. | and natural gas minus imports of coal) for 
extremely important export activities. This increase was a result of the easing of | the first time. An expansion program 
For example, in 1992, 82% of the steel the global recession during 1993 and the | announced in late 1993 aims to increase 
produced in Denmark was exported. Of resultant increase in the export of | Denmark’s North Sea gas output to 7 
the total exported, 67% was to other EU Denmark’s steels for the consumer | m?/a by 1997. 
member countries and 33% was to non- | Market. Denmark’s steel industry was In 1992, Denmark’s domestically 
EU member countries. The same is true | Small compared to the majority of other | produced electricity was generated 
for other minerals and mineral products EU countries, and, as a result of its size, | 97.06% by conventional thermal plants, 
such as cement, of which 58% of Danish | WaS not affected by the proposed cuts | 2.85% by renewable sources (solar, 

production was exported in 1992. being studied by the European | wind, etc.), and 0.09% by hydropower. 
Commission in its effort to make the EU | The thermal powerplants use Danish 

Environmental Issues steel industry more competitive with those | petroleum and natural gas and imported 
of other countries. coal. In 1992, Denmark imported 12.1 

The Danes are a very environmentally Mant of anthracite and bituminous coal at 
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a cost of about US$475 million.! The | petroleum refinery products, and 700 km | Allegedly, a number of international oil 

United States has traditionally been the | was for natural gas. The Danish | companies are interested in exploring the 

supplier of the largest amount of coal to | merchant marine totaled 328 vessels of | Faroese area despite the harsh conditions 

Denmark and is likely to continue as | 1,000 gross weight tons or over, totaling | and the considerable downtime that is 

such, but Denmark has been looking to | 5,043,277 gross weight tons (7,230,634 | endemic in that area. ; 

cut costs associated with imported coal. | dwt). Of the total vessels, 13 were short- The principal involvement to date of 

One result of that search was a contract | sea passenger vessels, 102 cargo, 19 | the Faroe Islands in the international 

between SK Power’s Copenhagen plant | refrigerated cargo, 47 container, 37 roll- | minerals industry has been as a market 

and British Coal for an annual supply of | on/roll-off, 1 railcar carrier, 33 | for imported materials to support the 

100,000 tons, about the amount Denmark | petroleum tankers, 18 chemical tankers, local, fishing-based economy. These 

has been importing from the United | 36 liquified gas tankers, 4 livestock | imports are principally fuels, fertilizer 

Kingdom per year under all contracts. carriers, 17 bulk carriers, and 1] materials, and building products such as 

Dansk Olie & Naturgas began studying | combination bulk carrier. Denmark’s | cement. 

the possibilities of expanding the pipeline | principal ports were Alborg, Arhus, 

_ | through which Danish crude petroleum is | Copenhagen, Esbjerg, and Fredericia and | GREENLAND 

landed from its North Sea fields. The | there were numerous secondary and 

capacity of the pipeline in 1993 was | minor ports. Government Policies and Programs 

180,000 bbl/d with 92% utilization. 
Outlook Since the cessation of mining activities 

Reserves.—Denmark has no known in 1990, Greenland, a self-governing 

economically exploitable reserves of The focus of the Government elected | overseas administrative division of 

metal ores but has large reserves of | in 1993 was on reducing unemployment. | Denmark, has been looking for a means 

nonmetallic materials such as chalk, | The program introduced tax reform and | of diversifying its economy, based almost 

diatomaceous earths, limestone, and sand | labor market growth incentives. The | entirely on fishing and hunting. Recent 

and gravel. No reserve figures are | Government expected that these reforms | legislation has created favorable licensing 

available for these materials because of | would reduce unemployment in 1994 to | terms and investment rules, and this 

the varied uses for them and the changing | 11.4% from 12.2% in 1993, and lead to | together with a very varied geology has 

technologies that produce marketable | economic growth of close to 3% in 1994, attracted mineral exploration § to 

products from the raw materials. | based on an assumption of an almost 4% Greenland. Exploration activity has 

Reserve figures for materials such as | private consumption growth. Several revealed the potential for economic 

sand and gravel would cover an | new environmental taxes were introduced | exploitation of antimony, barite, 

extremely wide range, depending on the | and will offset income tax revenue losses. | beryllium, chromite, coal, columbium, 

prospective use of the sand and gravel, | Preferential refinancing of high-interest | copper, cryolite, diamond, gold, graphite, 

whether for landfill, industrial use, | mortgage loans with low-interest loans, | ilmenite, iron, lead, molybdenum, nickel, 

building material, etc. At the beginning | advancement of public investments, platinum-group metals, rare earths, 

of 1993, reserves of crude petroleum | Government subsidization of home | tantalum, thorium, tungsten, uranium, 

were given at 730 Mbb land reserves of | services work, and granting of risk | zinc, and zirconium. One of the more 

natural gas were given at 197 million | capital to business and entrepreneurs were | spectacular discoveries during 1993 was 

cubic meters, all offshore. all expected to stimulate domestic | an extensive zinc deposit covering an area 

demand. extending at least 5 km, at shallow depth, 

Infrastructure | and containing 10% zinc. The deposit is 

FAROE ISLANDS at Peary Land and is the world’s most 

Denmark has a_ well-developed, northerly known mineral deposit. Despite 

modern transportation system. Rail lines The Faroe Islands, a self-governing | the location, ship operators claim that 

total 2,770 km, of which 2,120 km was | overseas administrative division of | several months of sea access would be 

operated by the Danish State Railways | Denmark, has no known mineral possible each year. 

and 650 km was privately owned and | reserves. However, the Faroe Islanders Feasibility studies continued in 1993 

operated. The rails were 1.435-m | decided in 1993 to open their offshore | on the possibility of a 170,000-mt/a zinc 

standard gauge and 121 km of the Danish | area for petroleum exploration. This | refinery near Nuuk that would treat 

State Railways was rail ferry service. | decision followed a settlement of a | Canadian concentrates that are currently 

Highways consisted of 66,482 km, of | dispute with Denmark, whereby | being treated in Europe. The refinery 

which 64,551 km was concrete, bitumen, | responsibility for licensing was formally | would use locally available 

or stone block and 1,931 km was gravel, | handed over to the local parliament, the | hydroelectricity, and the use of pressure- 

crushed stone, or improved earth. Inland | Lagting. However, still to be settled is a | leach technology and underground waste 

waterways totaled 417 km. Pipelines | dispute with the United Kingdom over a | storage would minimize environmental 

totaled 1,388 km, of which 110 km was | wide strip of sea between the Faroe | pollution. The refinery would be 

for crude petroleum, 578 km was for | Islands and the Shetland Islands. | Greenland’s largest ever industrial 

THE MINERAL INDUSTRIES OF DENMARK, FAROE ISLANDS, AND GREENLAND— 1993 87



project, and the Government views the | dwt refrigerated cargo ship, operates | Mineral Resources Administration of 

project very favorably. under the registry of Denmark. Greenland 
Slotsholmsgade 1, 4th floor 

_—_—__ DK-1216 Copenhagen K Denmark 
Infrastructure ‘When necessary, conversions were made at the rate of | Telephone: 33 95 15 00 

. : . Danish krone (Dkr) to U.S. dollars at the rate of Dkr Fax: 33 13 3017 
Greenland is the largest island in the 6.5=US$1.00. Geological Survey of Greenland 

world, but the majority of the land is Oster Voldgade 10 
inaccessible. The total land area is | OTHER SOURCES OF INFORMATION DK-1350 Copenhagen K Denmark 
2,175,600 km? with 341,700 km? ice . Telephone: 33 11 88 66 
free. The remainder of the island is Agencies Fax: 33 93 53 52 

covered by an icecap up to 3,000 m Danmarks Geologiske Undersogelse Minerals Office The Secretariat thick. (Geological Survey of Denmark) Greenland Home Rule Government 
The population of Greenland is Copenhagen, Denmark P.O. Box 1015 

concentrated on the southern half of the | Danmarks Statistik DK-3900 Nuuk Greenland 
west coast of the island. The cities are | Sejrogade 11 Copenhagen, Denmark Publications 
served by a system of air and sea links. | Telephone: 39 17 39 17 

All maj or cities and towns have modern Ministry of Economic Affairs Varestatistik for industri, Series A, B, C, D 
harbor facilities. The 80 km of highways | Copenhagen, Denmark Danmarks Statistik 
on the island is within cities but do not | Ministry of Environment The Northern Miner, Toronto, Canada. 
connect cities. The only vessel in Copenhagen, Denmark Mining Journal London, United Kingdom 
Greenland’s merchant marine, a 1,778- Ministry of Energy American Metal Market New York, New , ? Copenhagen, Denmark York ? ? 

TABLE 1 

DENMARK: SALES OF DOMESTICALLY PRODUCED MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

——_— 

Commodity? 1989 1990 1991 1992 1993 “Gan 1, 1994, " 
Cement, hydraulic 2,004,000 1,656,000 2,016,000 2,072,081 2,100,000 3,000,000 
Chalk *250,000 *275 ,000 *310,000 354,989 *350,000 400,000 

Clays: 

Fire clay *2,000 *2,000 2,000 2,036 2,000 3,000 
Kaolin 16,029 17,423 17,057 3,503 *3,500 25,000 

Other *250 — _— 1,467 1,500 2,000 

Cryolite *18,000 _ * °15,000 — — _— 

Diatomaceous materials: 

Diatomite *6,000 *1,000 *1,000 °1,000 *1,000 85,000 

Moler °75,500 °97,000 *95,000 °95,000 *95,000 100,000 

Extracted moler® thousand cubic meters 151 194 "190 *190 "190 250 
Gas: 

Manufactured terajoules 1,850 1,780 *1,700 *1,700 *1,700 2,000 

Natural: 

Gross° million cubic meters 5,330 5,140 5,760 6,200 6,350 7,000 
Marketable do. 2,836 2,914 3,723 3,847 4,270 4,500 

Iron and steel metal: Steel:* 

Crude 625,000 610,000 633,000 591,000 604,000 650,000 
Semimanufactures 619,000 539,000 518,000 $25,000 511,000 600,000 

Lime, hydrated and quicklime 131,000 134,000 156,000 163,000 *160,000 190,000 
Natural gas plant liquids’ thousand 42-gallon barrels *38,900 *37,500 °42,000 *43 500 *48 000 50,000 

Peat 259,155 224,789 *200,000 194,983 *190,000 250,000 
Petroleum: 

: Crude? thousand 42-gallon barrels 42,304 45,387 51,929 58,227 64,632 70,000 

Seefoomotesatend of table, TTF 
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TABLE 1—Continued 

: DENMARK: SALES OF DOMESTICALLY PRODUCED MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

rn
 

Commodity” 1989 1990 1991 1992 1993 “gen 1, 199%. 

Petroleum—Continued: 

Refinery products: 

Liquefied petroleum gas thousand 42-gallon barrels 1,624 1,659 1,670 71,496 *1,500 1,500 

Gasoline do. 11,951 11,203 13,184 13,005 *13,000 13,200 

Naphtha do. 2,414 2,134 1,292 1,105 *1,100 1,100 

Mineral jelly and wax do. (‘) (‘) (‘) 4 °4 5 

Jet fuel do. 1,992 ™1,984 ™1,496 1,176 *1,200 1,200 

Kerosene do. 411 7605 "209 171 °170 170 

Distillate fuel oil do. 25,357 24,543 27,878 729,840 *30,000 30,500 

Refinery gas do. 1,989 1,940 * 1,700 * °1,700 °1,700 1,700 

Lubricants do. 3 310 318 324 *300 300 

Residual fuel oil do. 16,217 14,785 13,7853 714,572 °15,000 15,300 

Bitumen and bituminous mixtures do. 291 164 61 63 °60 100 

Petroleum coke do. 3 3 3 , 3 3 5 

Total do. 62,252 ~ **50,330 * 61,564 63,459 + °64,037. «=tit«iS 100 

| Phosphates, crude, gross weight | 1,000 528 329 — — — 

Salt, all forms 551,871 $22,206 550,150 528,429 °525,000 600,000 

Sand and gravel:* 

Onshore thousand cubic meters 27,979 22,444 *22,000 *20,000 *20,000 30,000 

Offshore do. 7,701 6,223 °6,000 *5 ,000 °5 ,000 10,000 

Total do. 35,680 28,667 *28,000 25,000 *25,000 40,000 

Of which: Sand, industrial (sales) do. 221 133 *130 °125 °125 250 

Stone: 

Dimension (mostly granite)’ cubic meters 370 810 *500 "385 "385 500 

Limestone: 

Agricultural *1,800,000 1,482,000  °1,000,000 806,169 *800,000 2,000,000 

Industrial °180,000 205,000 *210,000 217,411 215,000 500,000 

Sulfur, byproduct 18,842 12,118 6,264 9,916 *10,000 25,000 

‘Estimated. “Revised. 
'Table includes data available through Apr. 15, 1994. 

2The commodity "Soda ash” has been deleted from this table because there is no indication that it is now being, or has been for several years, produced. If it is produced, the entire 

amount is probably consumed by the producer and none enters the market. 

3Production. 

“Less than '4 unit. 

TABLE 2 

GREENLAND: PRODUCTION OF MINERAL COMMODITIES* 

(Metric tons unless otherwise specified) 

8800090999 

Commodity 1989 1990 1991 1992 1993 ATan 1, 1994) " 

Lead: Concentrate, Pb content = NOD 
Silver: In lead concentrate, Ag content kilograms 14,712 9,176 — — —_ = 

Zinc: Concentrate, Zn content 71,500 47,850 — — — — 

'Table includes data available through Apr. 1994. 
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TABLE 3 

DENMARK: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major °P erating companies Location of main facilities Annual and major equity owners capacity 
Cement Aalborg Portland A/S Plant at Rordal 3,000 
Chalk A/S Faxe Kalkbrud Quarries at Stevns and Sigerslev 250 
Diatomite (moler) Skamol-Skarrehage Molervaerk A/S Quarries on Mors and Fur (Fyr) Islands 85 

Do. Dansk Moler Industri A/S Quarries on Fur Island 50 
Kaolin Aalborg Portland A/S Mine and plant on Bornholm Island 25 
Lime A/S Faxe Kalkbrud (Aalborg Portland Holding Plant at Stubberup, near Fakse, on 190 

A/S) Zealand Island 

Natural gas million cubic meters Maersk Olie og Gas A/S __ Roar and Tyra Gasfields, Danish North 2,550 
Sea 

Petroleum: 

Crude barrels perday Dansk Undergrunds Consortium Dan, Gorm, Rolf, Skjold and Tyra 127,000 
oilfields, Danish North Sea 

Refined | A/S Dansk Shell Fredericia 55,000 
Do. Kuwait Petroleum 

Refining A/S Gulfhavn 56,500 
Do. Statoil A/S Kalundborg 65,000 

Salt Dansk Salt I/S Mine (brine) at Hvornum, processing 600 
plant at Mariager 

Steel Danish Steel Works Ltd. (Det Danske Plant at Frederiksvaerk 650 
Stalvalsevaerk A/S) 

SESS 
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‘THE MINERAL INDUSTRY OF 

ESTONIA’ 
By Richard M. Levine 

Estonia’s mineral industry consisted for 1994.° STRUCTURE OFTHE ~~ 

primarily of mining oil shale, peat, an 

industrial minerals, including clays, PRODUCTION MINERAL INDUSTRY _ 

limestone, and sand and gravel. 
Estonia was formulating plans to 

Phosphate mining in Estonia has recently In 1993, mining output fell by almost | . -ti7e its industries, and the Estonian 

ceased because of environmental 25% with more than a 25% decrease in P-ivatization A enc has held 

concerns. Oil shale was a major source | peat production and more than a 20% international competitions at which 

of energy, but its use was causing serious | decrease in oil shale production, which enterprises were sold to the highest 

environmental problems. In 1993, the | were the two major sources of domestic hidders.2 In March 1994, the Estonian 

Estonian economy appeared to begin to | energy production.© Production ceased Economic Minister stat ed at a press 

stabilize as the rate of inflation slowed, | for a number of goods, including conference that out of 180 large ote. 

trade became balanced, and the growth phosphate fertilizer and sulfuric acid.’ owned enterprises in Estonia a > that 

rate in unemployment decreased. (See table 1.) 7 enter fa, om'y 

Fstonia’s success in these areas was 
are distilleries would remain under state 

attributed to monetary and economic TRADE ownership." (See table 2.) 

reforms. 
ern DEVIEWOO~™ 

In 1993, Estonia continued to shift its COMMODITY REVIEW _ 

GOVERNMENT POLICIES foreign trade patterns as less than 25% of | y, guctrial Mineral 

AND PROGRAMS trade turnover was with the CIS in ustrial Minerals 

comparison with | 97% within the Cement.—Estonia’s cement firm is 

Estonia, in the spring of 1994, became U.S.S.R. in 1989.8 Reportedly, lannin to sncrease cement exports in 

an associate member of the European nonferrous metals reexported from Russia 199 4 - temal demand for comen t fell 

Union (EU); it was hoped this | and other countries of the former From. 840.000 tons per year to onl 

membership would accelerate the U.S.S.R. remained Estonia’s fifth largest 150.000 tons er ar y y 

integration of Estonia’s economy into the category of exports. These metals pawn 

world economic system. In September CPO often are obtained illegally Phosphate.—Ground phosphate for 

1993, Estonia signed the Baltic Free rom Kussia. «ont - ati 

Trade Agreement that would come into Estonia’s fourth largest export direct PPL at enact of eee ut 

effect in April 1994. Estonia, however, commodity was fuels, which unlike both as a result of the depletion of this 

was considering establishing quotas on nonferrous mete or neraly Ris ortedty deposit and the serious ‘environmental 

exports of oil shale, clay, ravel, and | Were purcnas egally from Kussia an os 

quartz sands.? % 8 then resold in the West for a profit." Oil CFEC OE acae wero bei ° PE red 

ANTRONMENTAL ISSUES UES ener products and coal ve Estonia s to develop two new deposits, the Toolse 

ENVIRONMENTAL ISS third largest category of imports. ° 

eee o—erowV— | Natural gas was imported from Russia in ee A ne ee level oe ne 

In an apparent attempt to upgrade the accordance with agreements with Russia's deposits because of serious environmental 

Government’s role in environmental | Gazprom organization. According to a soncerns 

protection, Estonia was planning to report in the Russian newspaper, energy 

transform its Environment Protection shortages in Estonia were not only the Mineral Fuels 

Department into a new Environment result of the increase in price for Russian 

Protection Ministry.* In December, fuel, but also resulted from Estonian Oil Shale.—Estonia was the major 

Estonia signed an agreement with Finland | firms preferring to reexport fuel for hard roducer of oil shale in the commer 

for cooperation in incidents of sea | currency rather than supply domestic 1S S.R.. producing 80% of the former 

pollution, and a protocol was also signed consumers." 
S ve tt ma t 3 ht t of th 

to draft an environmental and action plan 
oct 3 SOE ee aty Pere etic, 

oil shale is used for energy generation 
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a 

and the remaining 20% for chemical | 61.5 % Estonian, 30.3% Russian, and less | also will depend to some extent both on production. About one-half of the oil | than2% Belarussians, Ukrainians, Finns, political and economic decisions in shale was mined from open pits and the | and other nationalities. Scandinavian and other European other one-half from underground mines countries regarding the amount of with five mines and three open pits in | OUTLOOK assistance and cooperation that will be operation. More than 60% of the ore given to the Baltic countries for undergoes beneficiation. The main Estonia is the one Baltic State that has integrating their economies with the consumers of oil shale are the Pribaltiskiy significant fuel production from its oil | market economies of Western Europe and and Estonskaya powerplants, the Kohtla- | shale and that also has significant | on the activities of foreign investors on Jarve and Kiviyli oil shale processing | phosphate reserves that could be of developing industries in these countries. plants, the oil shale chemical plant in the | economic significance. However, both of city of Slantsy in Russia, and a heating plant | these industries pose serious stent prepared | 1994 in Kohtla-Jarve. Estonia was experiencing | environmental problems, and the future of *Foreign Bro adcast Information Service (Washington, serious environmental problems because of | both of these mineral industries will | po). Jan, 31, 1994, p. 89; ARIPAEV, No. 146, Dec. 24, its use of oil shale for fuel in depend on a resolution of these problems. 1993, pp. 46, 47. — | powerplants, but Estonia at present does | If adequate solutions are not found, then New oF Feb. 1fue, 1008, nist Research Report. not have any good economic alternatives | Estonia will be left with mineral ‘Foreign Broadcast Information Service (Washington, | to its use of oil shale. industries similar to other Baltic States, DO), May 17, ut P67 Ws. Oo i Ao . which mainly mine peat and construction Comp, "(Readin . England). Dee 2 4, 1994, . WE/ 4. Reserves materials. If solutions are found, then | getonian Radio, Tallinn, Dec. 8, 1993. 
Estonia will be able to continue supplying “Foreign Broadcast Information Service (Washington, Reserves in Estonia were assessed | a much larger percentage of its fuel 9g 3 14, 1994, p. 66; ARIPAEV, No. 7, Dec. 1, according to the Soviet classification requirements than other Baltic countries 1 Mar. 28, 1994, p. 54; EESTI STATISTIKA, system, which is not comparable to the | and also could become a phosphate | No. 12, 1993. system used in the United States. The | exporter. 1. 1993.78. 14, 1994, p. 67; ARIPAEV, No. 7, Dec. economic criteria used in this system As the Baltic State closest to Estonia, Tallinn. Jan. 12, 1994, p. 2. were designed for a centrally planned | Scandinavia and also on the western «Work cited on footnote 9. economic system that did not account for | border of the former U.S.S.R., Estonia is ipvenige Mi comets 8 4a na P. 32. production costs in the same way as a | well positioned to develop economic ties Summary of World Broadcasts, British Broadcasting market economy system. Minerals | with northern Europe as well as with | Corp. (Reading, England). Apr. 1, 1994, p. WB/2; classified in this system as reserves would | Russia and the other Baltic States, | Ftonian Radio. Tallinn, Mar. 24, 1994. 

. : . . . ———. Apr. 1, 1994, p. WB/2; ETA News agency, 
not necessarily correspond to the Western | Estonia’s economic ties will depend on its | tattinn, Mar. 18, 1994. concept of reserves (i.e., material process of economic transformation and “Interfax Business Report, Interfax-America, Dever, economically exploitable under present | the processes of economic transformation | ©!rde. Sept. 23, 1993, p. 5. market prices with existing technology). | occurring in neighboring countries of the For a full explanation of the Soviet | former U.S.S.R. Its future economic ties reserve classification system, refer to the 
reserve section on the chapter on Russia. TABLE 1 | (See table 3.) ESTONIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 
INFRASTRUCTURE 

(Metric tons unless otherwise specified) eee i a 

; De Estonia, which has a 1,939-kilometer- Commodity 1992 1993 “Gan 1 1998, long Baltic coastline to the west, is Amnonia, nitrogencontent—————~~~~~~~T,O00 100,000 350,000 — bounded on the east by Russia and to the Cement BIO 88D SO SCS south by Latvia. The major maritime Clays; 
O——ESEEST . . Clays: 

ports ate Tallinn and Parnu. The inland | ————— cubic meters 100,000 90,000 150,000 port of Narva is on the Narva River,  Forcement 
which flows into the Gulf of Finland Oilshale. see e000 

For cement 70,000 60,000 100,000 about 80 kilometers from Narva. Estonia 18,800,000 14,700,000 25,000,000 
shale 18,800,000 ___14,700,000__ 25,000,000 had, as of 1990, 1,030 kilometers of rail ———__________ 3,000,000 2,200,000 6,000,000 3,000,000 2,200,000 6,000,000 lines and 30,300 kilometers of hi ghways, Sand and gravel cubic meters 15,000,000 14,000,000 + 25,000,000 of which 29,200 kilometers is hard Silica sand, industrial 

30,000 25,000 50,000 surfaced. Pipelines supply oil and natural | “E*timated. 
gas from Russia. Ethnically, the 
population is, reportedly, as of 1989 

94 
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a gt = 

TABLE 2 

ESTONIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual capacity 

. Amnonia, nitrogen content Kohtla-Jave nitrogenous fertilizer plant Kohtla-Jarve 250 

Cement Kunda plant Kunda 1,500 

Limestone, for cement Punane and Kunda deposits Punane-Kunda region NA 

Oil shale Estonslanets associations, includes seven mines, Kohtla-Jarve region 25,000 

four open pits, and five beneficiation plants 

_ | Peat 388 deposits under exploitation Production in all regions of country, but major 6,000 
facilities in northern and southeastern part 
of country | 

Phosphate rock Maardu (operation, suspended) Maardu 500 

Sand, for glass Piuza deposit Southeastern part of country 50 

Sand and gravel cubic meters Production at more than 700 deposits, largest Tallinn region 2,000,000 
| enterprises: Silikat association exploiting 

Tallinn deposit 

Do. Akhtmeskiy industrial materials complex Pannyarve region 1,500,000 
exploiting Pannyarve deposit 

Do. Vyrukivi plant exploiting Abissaare, Southeastern part of country 1,500,000 
Koryusmyae, Pyussapalu deposits 

Do. Tartu construction materials plant exploiting Tartu region 800,000 

Vooremyagi and Kukemetsa deposits 

NANotavailable. SOSOSOCSC~CSCSOSSS 

TABLE 3 

ESTONIA: RESERVES OF 
MINERAL COMMODITIES FOR 

1993 

(Thousand metric tons unless otherwise specified) 

Commodity Resources 

Clays: 

For ceramics cubic meters 40,000,000 

For cement 65,000 

Oil shale 5,700,000 

Peat 2,000,000 

Phosphate ore, 12% P.O, content 1,300,000 
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THE MINERAL INDUSTRY OF 

FINLAND 
By Jozef Plachy 

Generally, ore deposits in Finland are PRODUCTION.—_____ | Steel, and Technology. As reserves at its 

limited, mostly located below the ground, ann | Finnish mines have diminished, 

| and hard to mine and _ enrich. Domestic raw materials account for Outokumpu has increased its overseas 

Consequently, the mineral industry | ghout one-half of the value of raw mining interests, through purchase and 

contributes only about 0.3% of the gross | materials used annually by the Finnish through exploration and development. In 

domestic product' (metals, 62 % ; industry. Due to the continued recession, addition to domestic mines (Enonkosk1, 

industrial minerals, 14%; and peat, mainly in the construction industry, the Hitura, Kutemajarvi, Pyhasalmi, | 

12%). However, in spite of the relative | overall production of minerals declined Saattopora, and Vammala), Outokumpu 

scarcity of energy resources and raw slightly in 1993. (See table 1.) has mining interests in Australia 

materials, Finland exerts considerable (Forrestania and Thalanga), Chile 

influence on the global mining industry. TRADE ..7.7.}.:.—.—— (Zaldivar), Ireland (Tara), Norway 

Because of the mining company; © (Grong), and Sweden (Viscaria). The 

Outokumpu Oy and the mining supplier In view of the diminishing supply of increased profits from overseas 

Finnminers, Finland is a world leader in indigenous metalliferous raw materials, operations, due to the devaluation of the 

underground mining technology, ore | most of the feed for smelters had to be Finnish markka, were negated by | 

processing, and metallurgy. imported (100% of iron concentrate, 80% continued stagnation of the domestic 

construction industry, which uses about 

GOVERNMENT POLICIES Oncontvtte and Come of one aga 50% of Outokumpu’s production of zinc, 

AND PROGRAMS concentrate). Steel and metal product 36% of copper , and between 10% and 

exports account for about 10% of total 15 % of its stainless steel.” 

According to the 1992 amendment to | exports. Finnminers Group 1s a promotional 

the Finnish Mining Law, any individual, Sales of mining equipment and organization for most of the major 

corporation, or foundation having its | technology have been expanding outside manufactures of mining and processing 

principal place of business or central | of national borders. In 1993, between equipment. It functions under the 

administration within the European | 80% and 90% of Finnminers’ business auspices of Finnish Foreign Trade 

Economic Area (EEA) will enjoy the | was in overseas countries. Similarly, Association. Particular strengths of 

same rights to explore and exploit | about 90% of Outokumpu’s sales are Finnminers Group are hard-rock drilling 

deposits of minerals and ores as any | generated in markets outside of Finland. and loading, especially for underground 

| Finnish citizen or corporation. The new mining (Tamrock); specially designed and 

law will become operational | STRUCTURE OF THE built support vehicles (Normet); crushing 

| simultaneously with the acceptance of | WINERAL INDUSTRY and grinding equipment (the Nordberg 

Finland into the European Union (EU)... | Group); and screening and materials 

| At the end of 1993, despite privatization, Different segments of Finland’s handling (Roxon Oy). . 

Government involvement in the mineral | mineral industry are dominated by | . Rautaruukki Group is a highly 

industry of Finland was still considerably Outokumpu Group (base metals and integrated steel corporation with exports 

higher than in other EU countries. State- mining technology), Fi iners Group and operations abroad accounting for 

owned companies—Finnminers Group, | (hard-rock drilling/loading and ore about 75 % of its net sales. Rautaruukki's 
Kemira Oy, Outokumpu Oy, and processing), Rautaruukki Group (steel three largest divisions—Steel, Thin Sheet, 

Rautaruukki Oy—dominate the domestic | production), and Kemira (chemicals). and Tubu la r Products an d 
| mineral industry. | Government-founded Outokumpu Group is a vertically Sections—contribute about 85 % of its net 

| organizations—the State Geological integrated base metal producer, sales. Rautaruukk 1s raising about $58 
| Research Institute and the State employing about 16,000 people in 25 million through share issue that will 

Technological Research Center—are active | countries generating about $3 billion in Improve Its balance and reduce the 

in exploration and research. sales.? It is divided into four segments: Finnish Government's stake in the group 

| Base Metals, Copper Products, Stainless from 86.8% to 81.1%. 
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Kemira, the largest chemical enterprise | OMG owns production facilities in France Outokumpu is planning to target the 
in Finland, specializes in fertilizers, | and the United States. North American market in a bid to 

fibers, and pigments. It has production increase charge chrome sales to make up 

plants in 13 countries on 3 continents. Copper.—There are no copper mines | some of the European market share lost 
About 50% of Kemira’s_ sales is | in Finland and the only two polymetallic | to the former U.S.S.R. and South Africa. 
generated by Kemira Agro, which | mines containing copper are Pyhasalmi in | 
produces fertilizers. During its 33 years, | central Finland and Saattopora in the Gold.—Investment in gold exploration 
the Kemira TiO, Division became the | northern part of the country. Owing to | in the 1990’s led to the discovery of the 
fifth largest producer of titanium oxide in | diminishing indigenous copper resources, | Pampalo gold deposit (0.8 Mmt grading 
the world. (See table 2.) Outokumpu Copper Resources has | 7 g/mt'*) and a number of potential 

| invested heavily in domestic and overseas | deposits at Ilomantsi district (Hattu schist 
COMMODITY REVIEW exploration. In the overseas exploration, | belt) and in northern Finland (Kuusamo 

the primary recipient of investment was | schist belt). 
Metals | Chile, where Outokumpu is coowner of The Kutemajarvi gold deposit at 

the Zaldivar copper deposit. The main | Orivesi, in the Tampere schist belt in 
Chromium.—The only chromite mine | zone reportedly contains estimated proven | southern Finland, is estimated to contain | 

in Finland, Outokumpu’s Kemi Mine on | reserves of 158 Mmt of ore grading | 430,000 tons of ore averaging 7.2 g/mt 
the coast of Gulf of Bothnia, has proven | 0.89% copper.* The mine, scheduled to | of gold.!° Open pit mining by | 

and probable reserves of about 65 Mnt, | start production in the second half of | Outokumpu reportedly began in October | 
while estimated additional mineral | 1995, will be managed by Compania | 1993 and is expected to yield about 2,500 | 
resources amount to 80 Mmt.* The ore | Minera Zaldivar, which is jointly owned | kg'® of gold during a 3-year period. The | 

_ | grade is about 26% chromium trioxide | by Outokumpu and Placer Dome Inc. of | ore is transported to nearby Vammala, | 

_ | and the chromium-iron ratio is reportedly | Canada. Outokumpu also is involved in | where it will be processed after nickel | 
1.55:1.5 Despite low metal content, | two additional deposits in Chile: Pinta | beneficiation will end in mid-1994. | 
production is economical, because of | Verde (estimated 200 Mmt of 0.62% | 
open pit excavation, selective mining, | copper’) and Santa Catalina (possible 100 Nickel.—At present, there are three | 
large average thickness of the deposit (40 | Mmt sulfide and oxide ore of 1.1% | nickel mines in Finland, all owned by | 
m), and optimum location—40 km from | copper content!®). Outokumpu Oy. Because of the high 
the Tornio ferrochrome plant and 20 km All concentrates, domestic and | magnesia content of Hitura ore (11% | 
from Ajos port. Run-of-mine production | imported, are smelted at Outokumpu’s | Mg”), the concentrate is used by the | 
in 1993 was 1 Mmt, which was | Harjavalta or Pori plants, both in the | nearby Kokkola plant for manufacture of | 
beneficiated to about 200,000 tons of | southwestern part of Finland. To process | nickel chemicals. The nickel concentrates | 
33% Cr,O, upgraded lumpy ore, 300,000 | the increased imports, Outokumpu has | from two other mines, Enonkoski and | 
tons of 42% Cr,O, metallurgical-grade | decided to expand and modernize both | Vammala, are either smelted at the | 
concentrate, and 10,000 tons of foundry | plants. Approximately 15 million new | Harjavalta smelter or used in the | 
sand.° shares will be issued to finance it. | manufacture of stainless steel at the | 

During the past 10 years, exploration | Copper smelting capacity will be | Tornio plant. The Enonkoski | 
efforts have been concentrated largely in | increased from 100,000 mt/a to 160,000 | underground nickel-copper mine at | 
northern Finland. Chromite layers have | mt/a,"’ while the cathode copper capacity | Laukunkangas in southern Finland | 
been encountered in the Kukkola, Tornio, | of the electrolytic refinery will increase | produces about 0.8 Mmt/a run-of-mine 
Penikat, Koitelainen, and Burakovski | by 55,000 mt/a to 125,000 mt/a.'2 The | ore and should be exhausted by 1994. 

intrusions. $312 million project should be completed | Locally produced concentrate (40,000 | 
by 1996. mt/a to 60,000 mt/a of 10% Ni and 25% | 

Cobalt.—Outokumpu sold its entire Cu) is trucked to the Harjavalta smelter, | 
96% interest in the Outokumpu-Mooney Ferrochromium.—Like chromite | 400 km away. Production at the | 
Group (OMG) in October 1993. The | mining, ferrochromium production started | Vammala underground mine, 170 km | 
shareholding was sold to international | in 1968 at Tornio, 40 km away from the | north of Helsinki, has been steadily | 
investors through a NASDAQ listing in | mine. The plant feeds molten | declining and also should close by mid- | 
the United States for $129 million.’ | ferrochrome into the adjacent steel | 1994. | 
OMG is reportedly the world’s largest | melting shop of Outokumpu Polarit. Because of imminent closure of | 
producer of cobalt and nickel chemicals | Smelting takes place in an enclosed, | ingenious mines, raw material for the | 
with a capacity of 2,500 mt/a in cobalt highly energy-efficient submerged arc | expanded Harjavalta nickel smelter will | 
and 6,000 mt/a in nickel chemicals. In | furnace. Production in 1993 was 218,000 | be sourced from two mines in Australia, | 
addition to the Kokkola plant in Finland, | tons,!? 17% higher than that in 1992. primarily from Outokumpu’s wholly | 

98 . THE MINERAL INDUSTRY OF FINLAND—1993



owned Forrestania nickel mine and | 371,000 tons® (hot rolling capacity | 1994, on top of a 15% to 20% decline in 
through a long-term purchase agreement | 500,000 mt/a”) and 228,000 tons of cold- | 1993, Euroc has decided to close the 
for concentrates from Western Mining | rolled products (the capacity of two mills | Virkkala plant in January 1994.” 
Corp.’s Mount Keith nickel mine. is about 250,000 mt/a”). In 1993, the 

Domestic and foreign concentrates and | oldest annealing and pickling lines were Mica.—The only producer of mica in 
matte are processed at Outokumpu’s | renovated, and a decision was made to | Finland is Kemira Oy. At its Siilinjarvi 
Harjavalta smelter. Concentrate is | install a new cold-rolling mill by the end | apatite mine, mica is extracted during the 
smelted in a flash furnace and Pierce- | Of 1995. JA-RO in Pietarsaari and Veteli | wet beneficiation of apatite from crude 
Smith converters, matte is granulated, | Produced about 19,000 tons of stainless | ore. The ore contains approximately 
and acid is leached and refined by | Welded tubes and fittings. 10% apatite, 16% calcite, 3% dolomite, 
electrowinning. As part of a $312 65% different micas, and 6% other 
million expansion and modernization Zine. —After closure of the Vihati silicates.” After separation from crude. 
project, the Harjavalta nickel smelting Mine in 1992, Finland was left with only | ore, mica is wet ground and fractionated | 
capacity will grow from 18,000 mt/a to | the Pyhasalmi Mine, 380 km north of | to specified particle sizes. Production 
32,000 mt/a'® by 1996. Existing facilities Helsinki. The polymetallic sulfide ore amounts to about 10,000 mt/a of coarse- 
will be modernized, considerably deposit amounts to 6.4 Mmt of contained | grade mica and about 5 ,000 mt/a of fine- 
reducing emission and nearly doubling metal, graded 2% zinc, plus 0.9% | ground, mostly muscovite, mica. The 
output | copper, 39% pyrite, and some gold and | fine-ground mica is used to manufacture 

silver. Average production is about | pearl lustre pigment at the 12,000-mt/a- 
- ow 20,000 mt/a of contained zinc and 8,000 | capacity plant near Kemira’s titanium 

Steel.—All steel p roduction in Finland mt/a of contained copper. The zinc | dioxide plant in Pori. 
is from imported iron ore and concentrate is shipped by rail to the 
concentrates. Two-thirds is sourced | Kokkola smelter while copper concentrate | Mineral Fuels 
the form of fines from Sweden’s LKAB | ;. transported to the Harjavalta smelter. 
and the balance from Russia (pellets from | Because of diminishing _ reserves, Finland is one of the highest energy 
Kostamus and fines from Olenogorsk). | Qutokumpu’s Tara Mine in Ireland is | consumers in Western Europe and only 
The largest producer of steel is the highly gaining in importance. At present, | about one-third of its energy requirements 
integrated steel corporation, Rautaruukki | together with the Pyhasalmi Mine, they | is covered by indigenous sources, namely 
Oy. Its three largest divisions—Steel, | supply about 80% of the feed for the | hydro and nuclear power, peat, and 
Thin Sheet, and Tubular Products and | Kokkola smelter. wood. All the other energy 
Sections—contribute more than 85% of The Kokkola smelter came on-line in | sources—coal, natural gas, and 
its net sales. They all utilize the crude | 1969. Current average production is | petroleum—are imported. About 29% of 
steel produced at Rautaruukki’s 2.2- | about 170,000 tons of zinc, plus 600 tons | energy consumption in 1992 was met by 
Mmnt/a-capacity'? Raahe Steel Works, | of cadmium, 80 tons of mercury, and | oil, 22% by nuclear energy, 13% by 
which consists of a coking plant, blast | about 30 tons of selenium.”” The smelter | hydropower, 10% by natural gas, and 9% 
furnaces, a steel plant, a plate rolling | is close to the sea, an important asset | by coal.” Most of the energy is used by 
mill, and a strip rolling mill. Production | because. 85% to 90% of output is | industry (46%), followed by heating 
in 1993 was 2.2 Mmt,” a 5% increase | exported. (23%) and transportation (13%). About 
over that of 1992. In 1993, the Thin : 60% of industry’s need for energy is used 
Sheet Div. produced 763,000 tons?! of | Industrial Minerals to produce pulp and paper. 

cold-rolled, galvanized, and coil-coated | 
sheets, and the Tubular Products and Cement.—In 1993, the Partek Cement Electric Energy.—The latest addition 
Sections Div. produced 505,000 tons” of | Oy was sold to Swedish Euroc. Partek | to the network of powerplants is the 560- 
welded tubes and cold-formed sections. | Cement was created in 1992, when | MW Meri-Pori coal-fired powerplant.” 
About 30% of the steel for tubular | Cement operations of Partek Minerals Oy | The boiler plant went into service in 
products is purchased from other and Metra Corp. were combined in a | February 1993, followed by the turbine 
steelworks. single company. The company had three | plant in March and was fully operational 

Outokumpu’s Stainless Steel is a fully production plants: in Pargas (0.7-Mmt/a | by November of the same year. 
integrated mine-to-mill operation capacity), in Virkkala (0.7-Mmt/a | Although sulfur and nitrogen emissions 
consisting of three business sectors: capacity), and in Lappeenranta (0.5- | are very low, no viable system has been 

Outokumpu Chrome, Outokumpu Polarit, Mntt/a capacity). About 30% of developed to significantly reduce carbon 
; . production is supplied to sister companies | dioxide. | | 

and JA-RO. Outokumpu Polarit, adjacent . 2 
to the ferrochrome plant in. Tornio (Partek Vetonit and Partek Betonila) for 

> | manufacturing concrete products. Natural Gas.—All natural gas is 
produces stainless and acid-resistant hot- Because of a projected 5% to 10% | imported from Russia, via pipeline to 
and cold-rolled plates, sheets, and strip. decline in Finnish construction activity in | Tampere, a large industrial city north of | 
The 1993 production of steel slabs was | 
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Helsinki. It accounted for 10% of total | are slowly being depleted. Only the Because of 3 long recession years, 
energy consumption. The pulp and paper | Pyhasalmi and Kemi Mines have enough | privatization has been deferred until 
industry as well as district heating plants | reserves to last past the end of the | company shares will be more valuable. 
are major users. Import and distribution | century. | New discoveries, few of | The future privatization is more a 
are managed by Neste Oy. commercial quantities, are mostly in | widening of ownership, because the state 

| precious metals. Only reserves of | intends to keep more than 50% of the 
Nuclear Power.—Finland operates | industrial minerals are abundant, mainly | shares in most of the companies. 

four nuclear reactors, two in Olkiluoto in | apatite, peat, and phosphate rock. (See 
western Finland and two at Loviisa in the | table 3.) Selo, J. U.. Finland. Min, Ann. Rev. 1994. W 

. o, J. U., . . . . , Western eastern part of the country. It supplies mg. V. 84, No. 867. 
about 29% of the electricity generated in | INFRASTRUCTURE *Outokumpu, Annual Report 1993. p. 4. 
Finland. Ce Cook, M., Industry Views. Min. Magazine. Oct. 

ee . 1992, pp. 281-282. 
A total of 3,500 MW of additional Finland has a total of 5,924 km of ‘Page 14 of work cited in footnote 2. 

electric generation capacity will be | railroads, of which 1,445 km is ‘Outokumpu Chrome Oy. Kemi Mine, Finland. pp. 24- 
needed in Finland by the year 2005, | electrified and 480 km is multiple track. | 25. . 
according to a recent survey by the | Nearly 99% is state-owned and operated *Page 9 of work hed te vot > pp. 30-31. 
Ministry of Trade and Industry. Because | by the Finnish State Railways. Most of *Page 11 of work cited in footnote 2. 
of Finland’s lack of indigenous energy | the 103,000 km of highways are in the *Mining Magazine, Panorama: Outokumpu’s Chilean 
resources and minimal potential for | more densely populated southern part of Cop Minar Jearaal, Develo orcas Onto p's Seon, 
additional hydropower plants, nuclear | the country. Out of the total 6,675 km of | Catalina Name Change. V. 320, No. 8228, June 11, 1993, 
power and timber gasification have been | inland waterways, about 3,700 km is | P- ap II of work cited in & , 
viewed as the best alternatives for future | suitable for steamers. The merchant | spate is of work cited in footrote 2. 
powerplants. marine consists of 80 ships, including 26 Page 14 of work cited in footnote 2. 

roll-on/roll-off, 17 cargo, 18 tanker, and “Mining Journal. Focus and Comment: Nordic 
Peat.—Despite a small contribution to | 7 bulk ships. There are five major ports | [‘PPommuties. V- 522, No. 8267, Mar. 18, 1994, pp. 198- 

total energy consumption (4.5%), peat | (Helsinki, Oulu, Pori, Rauma, and 'SMining Magazine. New Gold Mine To Open in 
plays a major role in Finland’s economy. | Turku), six secondary ports, and | Finland. V. 169, No. 2, Aug. 1993, p. 6. 

.- . . **Work cited in footnote 15. 
It is the lowest priced fuel and more than | numerous minor ports. "OutokumpuFinnmines Oy. Hitura Mine, Finland. pp. 
10 Mha, about one-third of the total; ——————sCéd;s«édss 7. 

surface area of the country, is classified | OUTLOOK page 11 of work cited in footnote 2. 
land. However, only about 5% to a Rautaruukki, Annual Report 1993. p. 35 of 50. 

as peatland. » only 0 Page 35 of work cited in footnote 19. 
6% of this area is suitable for large-scale According to current estimates, the *tPage 38 of work cited in footnote 19. 
peat production, amounting to about 70 | Saattopora gold mine and the Vammala Page 40 of work cited in footnote 19. 

“ae 3 32 . . . . Page 14 of work cited in footnote 2. 
billion m/’. About 85% of the | and Enonkoski nickel mines will be 4Outokumpu News. Outokumpu Steel: Strength From 
production is milled peat, and the rest is | closed in 1994, leaving the Hitura nickel | Inegration. V. 30, No. 2/93, Feb. 1993, p. 12. 
sod peat. Of the total production, about | mine, the Kemi chromite mine, and the »_ Work cited in footnote 24. 
5% is used for fuel, while the remainder | Pyhasalmi polymetallic mine operatin Oe ec en roomate 2. 95 % is us Or Tue, while the remainder y ; poly P " 8 77.S. Department of State telegram from Helsinki, R 

is used in agriculture. Milled peat can be | beyond this century. To fully utilize the | 140454z July 1993, Quantity of Minerals Produced in 
ing in si expanding capacit smelters, domestic | Finland. vier in boilers ranging in size from 5 P ne P yor é s, com S : *Euroc. Annual Report 1993, p. 21. 

to 400 MW. exploration has been intensified an *Lukkarinen, T. Milestones in Finnish Dressing 
mineral activities in foreign countries | Technology. Vuoriteollisuus Bergshanteringen, v. 51, No. _ es 2, pp. 103-107. 

Petroleum. All crude oil is imp orted, the G. *panced S nring ne ee yee *Lundsten, H. Finnish Oil Consumption on the mainly from Norway (44%) and the ihe \eologica urvey 0 and NaS | Decline. Energy in Finland, 1993, pp. 12-14. 
United Kingdom (33%). It is refined in | identified four metallic ore deposits and *tAntikainen, J. Meri-Pori on Schedule. Energy in 

; Finland, 1993, pp. 18-19. two refineries operated by | the our occurrences | of industrial minerals. “Leopalainen, V. The Importance of Finland’s Raw 
Government-owned Neste Oy and in the € most promising 1S the nickel-copper Materials Policy. Vuoriteollisuus Bergshanteringen, v. 51, 
southern coast of Finland. Finnish | deposit near Sodankyla, particularly the | No. 2, 1993, pp. 72-75. 
. . . 7 ‘ Wi *Mining Journal. Finnish Discovery Sparks industries are gradually replacing oil with | multimetal occurrence at Keivitsa, where | ory. 320, No. 8223, May 7, 1993, pp. 325-326. natural gas and electric energy; thus, the | preliminary exploration suggests at least 

proportion of oil in total energy | 50 Mmt and possibly 100 Mmt of | OTHER SOURCES OF INFORMATION 
consumption decreased from 56% in 1973 | contained copper and nickel, plus 
to about 30% in 1993. platinum and gold.** Together with the | Agencies 

outcome of foreign investment, proven 

by Outokumpu totaled 550 Mmt as of Grlciesl see nan 
. . . cologicai ourvey oO inilan Metalliferous metal reserves in Finland | early 1993. SF-02150 Espoo, Finland 
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Helsinki University of Technology, Publications Tamrock News. 
Laboratory of Rock Engineering Rautaruukki, Annual Report, 1993. 
SF-02150 Espoo, Finland Bulletin of Statistics, Central Statistical 

Ministry of Commerce and Industry Office. 
SF-00101 Helsinki, Finland Outokumpu, Annual Report, 1993. 

TABLE 1 | 

FINLAND: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

rte 

Commodity 1989 1990 1991 1992 —-1993° Maen 1 1994, 

METALS 

Aluminum metal, secondary 27,989 23,900 22,100 27,300 22,000 45,000 

Cadmium metal, refined 612 569 593 590 600 700 

Chromite: EEE IEEE EEE 
Gross weight: 

Lump ore® thousand tons 353 347 320 250 200 340 

Concentrate do. 140 °137 °133 229 300 320 

Foundry sand® do. 20 20 20 20 20 40 

Total do. 513 504 473 499 520 —«-700 
Cr.O, content: EEE 

Lump ore® do. 92 90 90 54 45 60 

Concentrate do. 65 64 60 143 180 145 

Foundry sand° do. 15 15 15 3 3 — 6 

Total do. 172 169 -*°165 200 228 ©2in 
Cobalt, metal, powder, and salts tst—<“‘~S*<‘“‘ 1,295 1,300 1,503 72,100 2,150 2,500 

Copper: 

Mine output, Cu content 14,459 12,611 711,732 9,274 11,100 10,000 

Metal: 

Smelter 79,470 90,180 90,055 121,900 107,200 160,000 

Refined 55,689 65,103 64,455 79,900 73,400 155,000 

Gold metal kilograms 2,510 2,813 2,200 1,595 1,700 3,000 | 

Iron and steel: Metal: 

Pig iron thousand tons 2,284 2,283 2,331 2,452 2,400 3,000 

Ferroalloys, ferrochromium do. 169 157 190 187 210 230 

Steel, crude do. 2,921 2,861 2,890 3,077 3,100 3,550 

Semimanufactures, rolled do. 2,452 2,486 2,478 2,300 2,300 2,500 

Lead: Mine output, Pb content 2,567 °1,700 T1300 576 500 600 

Mercury 159 141 74 85 85 150 

Nickel: 

Mine output, Ni content 10,480 11,524 9,900 9,870 7,000 10,000 

Metal, electrolytic 13,355 16,882 13,850 14,781 14,800 21,250 

Platinum-group metals:° 

Palladium kilograms 100 100 100 100 100 100 

Platinum do. 60 60 60 60 60 60 

Selenium metal do. 27,969 31,160 35,000 30,000 30,000 35,000 

Silver metal do. 31,127 28,508 730,000 27,200 29,300 30,000 

Zinc: 

Mine output, Zn content °58,430 51,700 55,500 30,785 20,000 25,000 

Metal 162,508 174,923 170,400 170,500 171,000 170,000 

INDUSTRIAL MINERALS 

Barite 1,614 — — — — _ 

Cement, hydraulic thousand tons 1,596 1,666 1,324 1,129 1,100 1,670 

See footnotes at endoftubla 
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TABLE 1—Continued | | 

| FINLAND: PRODUCTION OF MINERAL COMMODITIES! 

| (Metric tons unless otherwise specified) 

Commodity 1989 1990 1991 1992 1993 “Gen 1. 19948, ° 

INDUSTRIAL MINERALS—Continued 

Feldspar 7 54,581 52,630  *53,000 47,500 45,000 50,000 

Lime thousand tons 224 225 "225 241 250 300 

Mica® | 15,000 15,000 115,000 5,100 5,000 15,000 
Nitrogen: N content of ammonia | 41,600 23,300 23,600 10,000 10,000 20,000 

Phosphate rock, apatite concentrate: 

Gross weight thousand tons 580 546 472 555 600 700 

P.O, content - | | | do. 214 201 170 201 215 250 

Pyrite, gross weight do. 730 672 724 653 650 700 
Sodium sulfate*® do. 33 33 33 30 30 35 

Stone, crushed: ss SS 
Limestone and dolomite: 

For cement manufacture do. 2,107 2,397 72,000 1,554 1,500 2,000 

For agriculture | do. 1,188 *1,269 950 796 750 1,000 

For lime manufacture | do. 464 439 400 364 350 500 

Fine powders - | do. 579 648 § 7510 475 450 500 

Metallurgical do. 25 *1 *4 2 2 5 

Total 38634754 3,864 23,191 3,052 S—(t~*«*««s 0S 
Quarizsilicasandst—(‘SOSOSO™S™S*;*;*;*;*;~;~;~;”;”CXW 274 276 201 169 160 250 

~~ § content of pyrite ~ | do. 306 357 369 350 350 400 
Byproduct: 

Of metallurgy do. 180 237 227 225 225 250 

Of petroleum do. °41 °42 740 32 32 40 

Total do. 527 636 7636 607 607 690 

Sulfuric acid do. °1,392 *1,325 *1,300 1,320 1,300 1,500 

Talc do. 398 385 361 371 370 400 

Wollastonite 21,634 29,844 28,000 27,800 28,000 30,000 

MINERAL FUELS AND RELATED MATERIALS 

Peat: 

For fuel use | thousand tons 4,590 4,500 2,308 5,103 5,000 6,000 

For agriculture and other uses do. 451 330 220 355 350 500 

Petroleum refinery productse thousand 42-gallon barrels 774,000 72,500 73,000 73,000 73,000 75 ,000 

“Estimated. "Revised 
'Table includes data available through May 1994. 

Reported figure. 
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TABLE 2 

FINLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

(Thousand metric tons unless otherwise specified) . 

Commodity nd mor equt ty owners . Location of main facilities capacity 

Ammonia Kemira Oy (Government 100%) Plant at Oulu 75 

Cement Partek Cement oy (Partek Corp. 50% and Plants at Lappeenranta, Pargas, and Virkkala 1,670 

Metra Corp. 50%) 

Chromite Outokumpu Oy (Government 57.5% and “Mine at Kemi a 700 

Insurance Co. 16%) 

Cobalt, powder and salt Outokumpu-Mooney Group (Outokumpu 96%) Smelter at Kokkola 3 

Copper: | | 

Ore, Cu content Outokumpu Oy (Government 57.5% and Mines at Pyhasalmi and Saattopora 10 
Insurance Co. 16%) 

Metal do. — | Smelters at Harjavalta and Pori 160 

Feldspar Lohja Oy (Metra Corp. 100%) Mines and plants at Haapaluoma, Kemio, 50 
and Peraseinajok 

Ferrochrome Outokumpu Oy (Government 57.5% and Smelter at Tornio 230 

Insurance Co. 16%) 

Gold, Au content tons do. Mine at Saattopora 1 

Limestone Partek Minerals Oy (Partek Corp. 100%) Mines at Kolari, Lappeenranta, and Pargas 1,900 

Do. Lohja Oy (Euroc, 100%) Mines at Mustio and Sipoo 1,650 

Do. Rauma-Repola Oy Mine at Turnio 300 

Mercury Outokumpu Oy (Government 57.5% and Smelter at Kokkola 150 

Insurance Co. 16%) 

Mica Kemira Oy (Government 100%) Mine at Siilinjarvi | 15 

Nickel: | 

Ore, Ni content Outokumpu Oy (Government 57.5% and Mines at Enonkoski, Hitura, and Vammala 10 

Insurance Co. 16%) 

Metal do. Smelter at Harjavalta 20 

Phosphat* apatite Kemira Oy (Government 100%) Mine at Siilinjarvi 600 

Pyrite Outokumpu Oy (Government 57.5% and Mine at Pyhasalami 500 
Insurance Co. 16%) 

Quartz and quartzite Lohja Oy (Euroc, 100%) | Mines at Kemio and Nilsia 250 

Selenium Outokumpu Oy (Government 57.5% and Smelter at Pori 35 

Insurance Co. 16%) 

Silver | do. Do. 30 

Steel Rautaruukki Oy (Government 81 %) Plant at Raahe 2,100 

Do. Fundia AB (Norsk Jenverk AS of Norway 50% Plants at Aminnefors, Dalsbruk, and 850 

and Rautaruukki 50%) Koverhar 

Do. Ovako Oy (SKF 50%, Wartsila 25%, and Plant at Imatra 600 

Fiskas 20%) | 

Talc Finnminerals Oy (Euroc 50% and Yhtyneet Mines at Lahnaslampi, Lipsavaara, 400 

50%) Luikanlahti, and Polvijari 

Wollastonite Partek Minerals Oy (Partek Corp. 100%) Mine at Lappeenranta 30 

Zinc, ore, Zn content Outokumpu Oy (Government 57.5% and Mine at Pyhasalami 35 

Insurance Co. 16%) 
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TABLE 3 

FINLAND: ESTIMATED | 
RESERVES OF MAJOR MINERAL | 

COMMODITIES FOR 1993 

(Million metric tons unless otherwise specified) 

Commodity Reserves | | 

Apatite 350 

Chromium 140 

Clays billion cubic meters 100 

Copper, metal content thousand tons 60 

Gold, metal content tons 6 

Nickel, metal content thousand tons 14 

Peat billion cubic meters 70 

Phosphate rock 100 

Silver, metal content 90 , 

Talc tons 40 

Wollastonite 24 

Zinc, metal content thousand tons 130 
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| THE MINERAL INDUSTRY OF 

By Harold R. Newman 

France is one of the major European | continuing to reduce the budget deficit | special depreciation allowance of 50% 

mineral producers. The traditional | with policies that were not only affecting | during the first year for environmental 

mineral industries in France have been in | the mineral industry, but other industries | investment has been extended to air and 

a state of transition over the past several | as well. At the same time, other | water pollution control equipment. 

years. Changing economic conditions | economic policies were driven by the Also, a law has been proposed by local 

such as rising energy costs, increasing | desire to reduce unemployment and | authorities to introduce a tax on the 

supplies of raw materials from other | improve French competitiveness, | dumping of solid waste as well as a 

countries, lower prices owing 0 | particularly as the advent of the unified | prohibition on the dumping of untreated 

increased competition, and depletion of | European internal market approaches. waste. 

reserves have necessitated the Efforts have been made to promote the 

rationalization of many traditionally private sector and to reduce the | PRODUCTION 
strong mineral industries such as bauxite, dependence of state-owned companies on eo D eee 

coal, iron ore, and steel. 4: . . ; . , 
” ae ; subsidies, although significant industrial Mineral and metal industries generally 

Industries have had to adjust to a . . . _ i , . 
change in the state’s economic policies. capacity remains in the public domain. maintained their production and other 

In the past, the heavy involvement of the Some exchange controls have been | activities at about the same rate or 

state, both economic and political, was eliminated and the value added tax (VAT) | decreased somewhat from those of the 

one of the main elements of French rate has been reduced to bring this tax in | previous year. Gold production decreased 

mineral _ policy. Reduction of | line with the (EU) standard rate of owing to the closure of a mine. Lead, 

Government subsidies supporting 18.6%. Many state-controlled industries | silver, and zinc production were about the 

uneconomic mineral operations and the have made significant strides in preparing | same level. Several industries, such as 

depletion of mineral reserves have had a themselves for the unified European | bauxite, coal, iron ore, and uranium, 

significant impact on a number of | internal market. have steadily undergone changes over the 

extractive operations in the French France’s 1993 privatization law | past few years. Bauxite is no longer 

mineral industry. prevents the Government from selling | mined in France. 

French economic growth has been | more than 20% of a firm’s capital to non- The coal and iron ore industries were 

slowing down since 1991 although real | EU investors. However, the law does not | affected by cheaper foreign sources and 

gross domestic product (GDP) growth has | prevent private EU investors from selling the depletion of domestic resources. Coal 

matched the average for Organization for | their shares to non-EU investors. Shares | mining is in the hands of Charbonnages 

Economic Cooperation and Development | already held by non-EU investors are not | de France (CdF), a state-owned company. 

(OECD) countries for the past 5 years. | affected by the 20% limit. As a result of the high cost of 

The GDP was expected to decline by 1 % In addition, the Government retains the | underground production in comparison to 

from the previous year’s 1.2%. right to block sales of any assets | cheaper imported coal, CdF was 

The French economy has performed | considered essential to the national | maintaining its policy of investing in high 

well relative to its European neighbors. | interest and to exert control over | productivity mines and closing 

One bright spot was the rate of inflation, company management, even after | uneconomic operations. 

which was at ee at nate privatization is completed. The uranium industry reduced its 

European Union (EU). The country does operations by closing a number of mines 

face. a serious problem with ENVIRONMENTAL ISSUES and processing plants owing to low 

unemployment, which was estimated at market prices and depletion of certain 

12% of the work force at yearend. The main aims of the National | deposits. 

Environmental Plan of 1990 were to cut Another factor in the drop of uranium 

GOVERNMENT POLICIES air pollution by 20% to 30%, to increase | demand was the reduced cost for 

the share of treated household waste by | petroleum and the increased accessibility 

AND PROGRAMS __ 60% as compared with the current 40%, | of natural gas from the North Sea and the 

The French Government was and to improve waste recycling. The | former U.S.S.R. Lower petroleum prices 
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meant that fewer new nuclear plants were | Elf Aquitaine (SNEA); Usinor-Sacilor | be $7 10,000. 
considered for construction, some older | S.A.; Imetal S.A.; Pechiney; CdF; 
plants were being closed, and the export | Compagnie Generale des Matieres Antimony.—The Gagneraud Mine at 
market decreased. (See table 1.) Nucleaires (Cogema); Gaz de France | Brouzils, Vendee, started production in ) (GdF); Rhéne-Poulenc S.A.; Bureau de | early 1991. BRGM, owner of the project, 
TRADE a Recherches Geologiques et Minieres | was continuing with a testing program to 

- (BRGM) and its subsidiary; Compagnie | determine whether to go into full 
| The Government’s efforts to refocus | Francaise des Mines S.A. (See table 5.) | production of 200 mt/month of contained 

the country’s trading patterns toward the The Government was proceeding with | antimony. The ore, with a grade of about 
OECD countries were continuing. There | a privatization program involving 21 | 7% antimony, was thought to be 
were also strong commercial relations | large state-controlled companies. | comparable in quality with Bolivian ore. 
between France and the United States. | Included among these were SN EA, | Most of the production was expected to 
The continuing recession in Germany, | Rhéne-Poulenc, and Usinor-Sacilor. The | be shipped to Compagnie Lucette, a 
France’s largest exporting trading | selloff was to begin on a company-by- | BRGM subsidiary that produces antimony 
partner, had a significant impact. | company basis, with the Government | trioxide. 
Exports from France to Germany | hoping to raise about $7.25 billion’ the Other domestic sources of the metal 
declined by an estimated 4%. first year. were from the Societe Metaleurope 

Table 2 shows the impact. of selected refining of lead-zinc at Noyelles-Godault classes of mineral commodities on | COMMODITY REVIEW and the Societe Industrielle et Chimique 
France’s balance of payments position in | — | de l’Aisne at Chauny. France was 
relation to the EC and the world. (See | Metals importing most of its 4,500 mt/a of 

| tables 2, 3, and 4.) antimony metal requirements from 
| Alumina and  Bauxite.—French | Bolivia and China. 

bauxite production had ceased altogether 
STRUCTURE OF THE by the beginning of 1993. The closures Ferroalloys.—Societe Europeenne 
MINERAL INDUSTRY of alumina refineries followed the pattern | d’Alliages pour la Siderurgie’s (SEAS) 
— of the bauxite operations. The Gardenne | new 110,000-mt/a high-carbon 

Government and private companies | plant, which was opened by Charles ferromanganese and silicomanganese plant 
produce minerals and mineral products, | Bayer in 1893, remained the only | was in operation in 1992. The plant, on a 
conduct research, and _ explore | operating alumina refinery in France. | 23-ha site in Dunkirk, is employing 
domestically and internationally for new | Bauxite feedstock was purchased on the | modern submer ged-arc-furnace 
resources. Since 1981, when some of the | Open market, as well as from Aluminium technology and utilizing relatively low- 
major companies were nationalized, the | Pechiney’s Les Baux operations. cost power from the nearby Graveslines 
Government has restructured some of nuclear power station. Most of the these industries, notably steel and coal. Aluminum.—At a reported average | smelter’s output was expected to be used 

Adjustments to the forthcoming single | cost of $1.27/kg, France was considered internally in  Usinor’s steelmaking 
European market resulted in numerous | the lowest cost aluminum-producing | operations. 
mergers, closures of operations, and co- | country in Europe. The main reasons Société du Ferromanganése de Paris- 
Operative ventures as companies sought | Were lower energy costs and advanced | Outreau (SFPO) and Samancor S.A. of 
ways to obtain competitive advantages. technology. South Africa entered into an agreement to 
Some industries that have benefitted The Government was proceeding with | produce ferromanganese. Samancor will 
greatly from Government assistance in | privatization plans for Pechiney, albeit supply between 80,000 and 100,000 mt/a 
the past were experiencing a Government | slowly. The reported reason was that the | of high-grade ore to SFPO from which 
determined to reduce assistance for | holding company could not be ceded to | SFPO will produce 40,000 to 80,000 
nonprofitable operations. Others were | private shareholders until it was broken | mt/a of medium-carbon ferromanganese. 
expanding as the previous Government | down into smaller entities. SFPO was expected to use the existing 
programs resulted in exploitable Pechiney was continuing with plans to | blast furnaces at its facility in Boulogne 
opportunities, such as the availability of | build specialized foundries for aluminum | to convert the ore. 
abundant and inexpensive electrical | beverage can recycling. One went on- 
power. stream in 1993 at Nogueres at the site of Gold.—Gold mining in France was 

The Government held significant | a previous primary aluminum smelter. mostly concentrated in Societe des Mines 
financial interests in most of the mining, | The foundry has a reported capacity to | du Bourneix’s Operations in the Saint- 
metallurgical, and energy companies in | process 30,000 mt/a of used beverage | Yrieix la Perche district south of 
France. These included Societe Nationale | cans. Cost of the project was estimated to Limoges. Gold mineralization at 
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| Bourneix’s mines is associated with | company’s four open pit mines. | (CFF), the largest independent scrap 

galena, arsenopyrite, and pyrite within | Production from the other two French | metal processor in Europe, continued 

broad quartzitic lenses covering an area iron ore-producing basins, Normandy and with investments in shredders and joint 

15 to 20 km in length. Of the operating | Anjou, were following a similar trend in | ventures. CFF has investments in 22 

mines, the underground operations at | dropping to small fractions of previous | shredder operations, including 1 each in 

Bourneix and Laurieras produce the | production levels. Spain and Belgium and 2 in the United 

greatest tonnage of gold ore and the States. Construction of four new sites 

highest gold content. Iron and Steel.—As a result of a | was proceeding in 1993; three are in 

Three smaller surface mines, Les | consolidation of the French steel industry | France and one is in Spain. CFF supplies 

Renartieres, Cros-Gallet Sud, and Les | and of purchases of additional production | about 4 Mmt/a of ferrous scrap, which is 

Fouilloux, truck their ores to the facilities outside of France, Usinor- | about 40% of the total French market. 

Bourneix concentrator for processing. | Sacilor S.A., the state steel group, ranked | | 

The original 60,000-mt/a concentrator second in world steel production behind Lithium.—The use of lithium in 

batch processes the ores depending on the | Nippon Steel of Japan. alloying with aluminum has been 

source and gold content of the ore. In midyear 1993, the Government undergoing extensive research in the 

Bourneix completed construction of a | listed Usinor-Sacilor, along with | aerospace and automobile industries. In 

35-mt/h concentrator that was expected to | Pechiney, Rhone-Poulenc SA, and others, | France, the granites of Beauvoir contain 

raise the annual contained gold output to | as companies to be privatized. This was | high concentrates of barium, lithium, 

1,600 kg. There were plans, pending | not expected to take place before 1996 niobium, tantalum, and tin. Owing to the 

environmental approval, for leaching and | and would depend on market conditions. | low grades of lithium in ores and the 

smelter facilities. Also, the policy of limiting foreign | physical problems of separating the metal 

It was announced that Mines et | investment to 20% in privatized | from the silica minerals, lithium metal 

Cyanurations de Salsigne (MCS), a joint | companies was lifted. One condition, the | recovery has been difficult. Also, a 

venture between Peter Hambro PLC of | "golden share" concept, remained. Any | concentration of approximately 7 kg of 

the United Kingdom and Ranger | such share taken by the Government | LiO, per ton of rock makes economic 

Exploration and Eltin PLC of Australia, would have an unlimited lifespan and | exploitation of the deposit difficult. The 

had resumed production. The mine, | would allow it to reject hostile takeover | ores that are exploited are processed at 

which has open pit and underground | bids. | the Pombliere Saint Marcel refinery 

operations, was formerly owned by The European Commission approved | facility operated by Metaux Speciaux, 

Société des Mines et Produits Chimiques | the joint reorganization of the production | which produces lithium and other 

de Salsigne (MPCS). After MPCS went and sales of long steel products by Arbed | chemical compounds. 

bankrupt, the mining and processing | SA of Luxembourg and Usinor-Sacilor. 

operations were taken over by the | Under the arrangement, each of the Polymetallics.—BRGM was 

aforementioned consortium. companies would withdraw from certain proceeding with exploration and 

A $17 million capital investment | steel product sectors, allowing the other | development of the Chessy polymetallic 

program was underway by MCS and | to be the sole supplier for the two groups. | deposit. Aztec Mining Ltd., the 

‘nvolved a new 500,000-mt/a processing | Under the agreement Arbed would end | Australian subsidiary of AMAX Inc. of 

plant and extension of the underground | the production and sales of rails and wire | the United States, has a 24% interest in 

workings. rod and Usinor-Sacilor would end the | the project. 

production and marketing of sheet piling Exploration drilling has defined 

Iron Ore.—The famous iron ore basin | and girders. estimated geological reserves of 5.4 Mmt 

of northern France stretches from Also, the Commission gave its | of ore. Minable reserves were estimated 

Lorraine, France, northward into | approval for Sollac, a subsidiary of | to be 4.1 Mmt of ore at average grades 

Belgium. However, for many years the Usinor-Sacilor, to take a 30% stake in | of 2.5% copper, 7.8% zinc, and 21% 

high phosphorus and relatively low iron Barcelonesa de Metales SA of Spain. | barite. The company expects to produce 

content of the ores has limited their | The Commission ruled that the acquisition | about 30,000 mt/a of 28% to 30% metal 

desirability. The iron content of the ore did not violate antitrust laws even though | content copper concentrate, 40,000 mt/a 

varies from 30% to 32%. Consequently, | Usinor-Sacilor is a principal supplier to | of 55% to 60% metal content zinc 

production in Lorraine has been declining | the Bamesa Group, of which Barcelonesa | concentrate with a byproduct production 

for several years. Iron ore production has | is a member. The reason given was that | of 100,000 mt/a of 52% sulfur content 

decreased more than 50% in the past 10 | competition in the Spanish and | pyrite, and 60,000 mt/a of chemical- 

"years. Portuguese market would be maintained | grade barite. 

Lormines S$.A. continued with its | by other distributors and low market Permits to allow construction of the 

planned reorganization, and production | entry barriers. plant and underground mine work to 

was about 5 Mmt for 1994 from the Compagnie Francaise des Ferrailles | commence were obtained. A production 
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rate of 300,000 mt/a was planned by | company, Societe des Mines et Fonderies annual production capacity of 70,000 tons BRGM. Production was scheduled to | de Zinc de la Vieille Montagne (VM), of | of calcium carbonate slurry. This begin in early 1994 with an estimated Belgium, operated a zinc refinery at production consists of wet-processed mine life of 14 years. Auby-les-Douai with an annual capacity | ultrafine ground calcium carbonate for the | _ Metaleurop S.A. operated two lead- | of 210,000 mt/a of zinc. This electrolytic | paper industry. | zinc mines, one at Les Malines and the | plant is the newest and most modern in Pfizer Inc. of the United States other at Noailhac-Saint Salvy. The | Europe and was built at a cost of $70 | announced it would construct the company increased production at Les | million in 1987. The other company, | company’s first European precipitated Malines to offset the lower metal content Metaleurop S.A., operated a 110,000- | calcium carbonate (PCC) plant at Saillat- | of the ore and increased efficiency to | mt/a primary smelter and a 15,000-mt/a | sur-Vienne. The plant will be set up at reduce operating expenses. At the Saint secondary smelter at Noyelles-Godualt. | French paper manufacturer Aussedat Salvy Mine, Metaleurop, in collaboration Rey’s paper mill. The PCC slurry would with BRGM, was continuing exploration | Industrial Minerals be piped directly to the paper mill. PCC of the western extension of the main vein imparts high brightness and high opacity of the Saint Salvy deposit. Andalusite.—Denain-Anzin Mineraux | to paper. Conversion from the acid 
Refractaire Ceramique (DAMREC), a process of papermaking to the alkaline Uranium.—Cogema, the state-owned subsidiary of the Imetal Group, was the | process has increased the use of both uranium mining company, was the major only producer of andalusite in Europe. | PCC and natural ground calcium producer of uranium in France. In recent | DAMREC’s mining operation is at | carbonate in carbonate filters. This has years, the pace of exploration has | Glomel, Brittany, and was producing | reduced kaolin’s market share of the decreased and projected future ore | about 75,000 mt/a. This placed France | paper market. 

requirements have leveled off. In fact, | second only to the Republic of South | many projects worldwide have been | Africa in terms of world output of Cement.—Lafarge Coppee SA and halted or canceled. andalusite. The company produced three | Societe Des Ciments Francais are the two The Division Miniere Vendee (DMV), | grades of andalusite that were | largest cement producers in France. a division of Cogema, is based in the distinguished by different alumina and During the past several years, these two Loire-Atlantique region of western | iron oxide content. These products were | companies have been acquiring a number France. There were four mines and a | sold to the refractory and ceramic | of companies within France as well as 450,000-mt/a processing plant, which | industries. internationally. | Each company has produced about 650 mt/a metal content of | gained control of approximately one-third uranium. Two of the mines, Ecarpiere Barite.—The primary barite area in | of the domestic market, leaving fewer and Piriac, were closed in mid-1990 with | France is at Chaillac in central France | than eight other companies with the final the remaining two mines, Le Chardon | near Limoges. Barytine de Chaillac, a | one-third. 
and La Commanderie, scheduled to close subsidiary of Solvay Barium Strontium | at yearend 1993. The processing plant at | GmbH of Germany, is the major Feldspar.—French feldspar production Ecarpiere would also be shut down. producer with an open pit mine and plant | was from five companies. Ets. Baux, at Cogema cited the low grade of ore mined | at Chaillac. Barytine produces about | Saint Paul de Fenouillet, operated three by DMV as the reason for the closure of | 90,000-mt/a of flotation-grade barite | open pit mines and a plant with a the division. Cogema has two other averaging 98% barium sulfate, which is | production capacity of 180,000 mt/a. mining divisions in France, La Crouzille, | suitable for chemicals production. Most | Most of the material produced was sold near Limoges, and Herault, in southwest | of the output is exported to Solvay for | to the glass industry with the remainder France, that were continuing operations. | further processing. going to the ceramics industry. France has 56 nuclear reactors that Byproduct barite is produced by Ste. Other producers were Ste. des produce 55,778 MW of electricity. Six | Industrielle du Centre from its | Feldspaths du Midi and Ste. des more reactors were under construction | underground fluorspar mining operations | F eldspaths du Morvan. They produce and, when completed, would furnish an | at Chaillac. The company produces about | feldspar for the ceramics industry and additional 8,305 MW of electricity. | 3,000 mt/a, mainly for the domestic | have annual capacities of 80,000 mt/a and Nuclear power reactors provide almost | market. 50,000 mt/a, respectively. 75% of electricity generated in France. Societe d’Exploitation de Sables et About 12% of production was exported to Calcium Carbonate.—Blancs | Mineraux S.A. (Samin) has an open pit neighboring countries. Mineraux de Paris’s (BMP) calcium | mine at Roche en Regnier with a 

carbonate plant at Saint-Croix-de-Mareui | production capacity of 70,000 mt/a. Zinc.—Two companies operated | became fully operational in 1992. The | Samin produced phonolite, which is a primary zinc plants in France. The plant, which cost about $8 million, has an fine-grained equivalent of nepheline 
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syenite. This can be substituted for Brittany is Plemet. In the southern part French deposit will last into the next 

feldspar in most glassmaking and ceramic | of the peninsula, at Ploemeur, are the two | century. However, future development 

applications. operations of Societe des Kaolin d’Arvor will be constrained to the east, west, and 

and Societe Nouvelle d’Exploitation de | south by the boundaries of the tilted 

Fluorspar.—Societe Generale de Morbinan. Reportedly, these operations | potash beds and to the north by the depth 

Recherches et d’Exploitations Minieres | each have a capacity to produce 75,000 | of the deposit. 

(Sogerem), a Pechiney subsidiary, mt/a. The 50,000-mt/a-capacity 

controlled more than 60% of fluorspar | operation in the northwest at Berrien 1s Rare Earths.—Rhone-Poulenc S.A. is 

production. The fluorspar vein deposits owned by Societe des Kaolins du | one of the world’s leading processors of 

are found in Hercynian massifs, Massif | Finistere and is used mostly in the paper | rare earths. In recent years, there has 

Central, the Vosges, the axial zone of the | and ceramics industries. | Ball and | been growth in the rare-earth market for 

Pyrenees, and the outer Alps. refractory clays are mined in the | yttrium, neodymium, samarium, and 

Sogerem’s mining operations supply Charante Basin to the southwest, | cerium. This growth is due to 

Comifluor S.A., another Pechiney | producing more than 1 Mnutt/a. developments and applications in 

subsidiary, which operates a plant at permanent magnets, electronics, and 

Bastide-a-Olette. This plant produces Mica.—The country’s three largest | superconductivity products. 

acid-grade fluorspar (97% CaF.) and producers of mica have operations in 

electrical-grade fluorspar. Total | Brittany. The mica produced was a Salt.—France is a significant European 

production of both grades is byproduct of kaolin operations. The | producer of salt. The country produces 

approximately 45,000 mt/a. The Escardo largest producer, Micarec SA, partially | rock, solar, and vacuum salt as well as 

Mine, owned by Denain-Anzin Mineraux, | owned by Societe Nouvelle d’Exploitation | brine. Mining of rock salt is from two 

also ships approximately 90,000 mt/a | des Kaolins du Morbihan, operated the | areas, Varangeville and Nancy, in 

from its surface operation to the Olette | kaolin deposit at Ploemuer, as does | northeastern France. One company, Cie 

plant. Kaolins d’Arvor SA, the second largest | Industrielle et Miniere, operates an 

| The other main producer is Societe | producer. Kaolins du Finisterre uses | 850,000-mt/a facility at Nancy and a 

Industrielle du Centre’s Rossignol Mine | flotation at its Berrien deposit to process | 500,000-mt/a facility at Hautrives. Rock 

in Chaillac. The mining operation | the byproduct mica. salt’s share of crystallized salt production 

extracts ore from a 1,000-m-long vein. is about 7%. 

The facility reportedly has the capacity to Potash.—Mines de Potasse d’Alsace Solar salt production is concentrated 

process 50,000 mt/a of crude ore to S.A. (MDPA) was the principal producer | along the Mediterranean coast and on the 

produce both metallurgical-grade and | of potash with two mines, Marie-Louise | Island of Corsica. This production 

acid-grade feldspar. _ and Amelie, located near Mulhouse, | accounts for 59% of the 4.7-Mmt/a 

| Alsace. MDPA is the world’s fifth | crystallized salt capacity. Vacuum salt is 

Gypsum.—France was one of Europe’s largest supplier of potash salts. The main produced at seven locations representing 

largest producers of gypsum. Two-thirds products are about 10 Mmt/a of 15.52% | a capacity of 1.45 Mmt/a. This method 

of the production was from the Paris | potash ore, which is concentrated to 62% | of production accounts for the remaining 

Basin. Four companies produce | potassium oxide material, bromine and | crystallized salt capacity. The largest 

approximately 95% of the output. In industrial products, and rock salt for | operation is the 600,000-mt/a facility 

recent years, France has _ reported | snow clearing. About 90% of the potash | operated by Cie. des Salins du Midi et 

increased sales of gypsum products to | production is used by agriculture for | des Salins de l'Est (CSMSE) at 

other European countries. SA de | fertilizer and 10% is purified and treated | Varangeville in northeastern France. 

Materiel de Construction is the largest | for use in other industries. . 

company and accounts for almost one-half The Alsace deposits in the Upper Talc.—Talc de Luzenac S.A. is not 

of the total gypsum produced. The | Rhine Valley are in the Mulhouse area | only significant to the domestic market, it 

largest operation was the 1.3-Mmt/a | where a graben of Late Eocene geologic | is also Europe’s largest corporate talc 

underground mine at Taverny. age was filled with two influxes of | producer. The company acquired several 

seawater. The latter surge of seawater in | talc mining interests worldwide in 1990. 

Kaolin.—Kaolin deposits derived from | Early Oligocene time resulted in the | Borax Francais S.A., a subsidiary of 

the granite massifs in Brittany are the deposition of two potash-rich beds. The | RTZ Corp., subsequently purchased 92 % 

ones most actively mined in France. The | strata were subsequently folded in | of Talc de Luzenac S.A. As a result of 

largest mine, operated by Societe Pliocene time into three different basins, | this, in 1991, RTZ Corp. became one of 

Kaoliniere Armoricaine, was at Quessoy. | the Wittelsheim and Munchausen in | the major talc producers in the world. 

The mine has a capacity of 120,000 mt/a. | France and the Buggingen in Germany. Talc de Luzenac’s open pit mine near 

Another deposit in this northern area of Based on estimated reserves, the | Aix-les-Themes, where the company has 
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been mining since 1905, is the largest | distribution and petrochemical operations. | the completion and full operation of the 
operation. Production was about 300,000 In 1992, onshore petroleum production | Channel Tunnel. The tunnel, constructed 

_| mt/a of ore from which more than 40 | was mainly from the Paris Basin, which | underneath the English Channel, connects 
different grades of talc are derived. In produced an estimated 13 Mbbl, and the Coquelles, near Calais, France, and 
terms of estimated reserves, the deposit, | Aquitaine Basin, which produced an | Folkestone, England. From these 

{| considered one of the largest in the | estimated 7 Mbbl. Because production | terminals, people will drive their cars and 
world, could probably support the current | has started to decline in these areas, the | trucks onto trains that will transport them 

| output for another 100 years. Government was planning to initiate a | 49 km to each respective side in about 
program to encourage exploration for new | one-half hour. - 

Mineral Fuels deposits in other areas thought to have Completion of the project was 
good potential. The Jura Basin was one | scheduled for yearend 1993, at which 

Coal.—All underground coal mines | area under consideration. time service between Coquelles and 
were closed in the Midi-Pyrenees region There were five companies that | Folkestone would commence. The 
in southern France and in the Nord Pas- | operated refineries in France: SN EA, | Channel Tunnel connecting the two 
de-Calais basin. In the northeast | Total CFP, Royal Dutch/Shell Group, | countries will be a vital infrastructure 

_| producing regions, CdF was proceeding | British Petroleum Co. PLC, and Mobil component when the EU becomes a 
with further rationalizations, which | Corp. The structure of the industry is | single marketplace of 320 million people. 
resulted in reduced production. The | geared to gasoline production. Refining 
Lorraine basin produced 8.4 Mmt of coal | is mainly focused on high-octane | OUTLOOK 
and the Centre-Midi basin 1.6 Mmt of | unleaded gas because a majority of the 
coal. The Provence basin accounted for | vehicles in France can use this without One of the world’s most developed 
1.9 Mmt of lignite. CdF was planning to | engine modifications. economies, France was an advocate for | 
stabilize production at 10 to 12 Mmt/a of There are no refining units capable of | the EU and the European single market. 
coal and 2 to 2.5 Mmt/a of lignite. processing heavy fuels nor is there | The country has had to make considerable 

CdF and Electricite de France (EdF) | available hydrocracked feedstocks for the changes in the structure of the industries 
were continuing with plans to add a | production of gas oil. This leaves the | within the country, particularly those 
number of coal-fired generating plants to | process stream short on middle distillates | controlled by the state. Several state- 

_| the electrical utility grid, which was | and naphtha. France is a net petroleum | owned companies have taken the initiative 
composed mostly of nuclear plants. The | products importer. (See table 6.) to become leaders in their respective 
objective was to develop a_ large, industries. Others have had to make 
pollution-free, coal-fired electric | INFRASTRUCTURE additional adjustments under 
generating plant utilizing the technology rationalization schemes proposed by the 
present in smaller plants. Initially, a France has a very modern and well- | EU or the French Government. The 
250-MW plant was planned, which could | developed infrastructure. The French depletion of natural resources and/or the 
be upscaled to 600 MW in the future. National Railways (SNCF) operates | cessation of subsidies for uneconomic 

34,568 km of 1.435-m standard gauge, of | operations will have impacts on local 
Nuclear Power.—EdF signed | which 11,674 km was electrified. The | communities and their economies. 

agreements with agencies of the former | system incorporates the use of superfast | France will have the advantage of 
U.S.S.R. for cooperation in various | trains on selected tracks. Similarly, the | plentiful electrical power to attract 
nuclear fields. Areas of possible | highways are extensive and modern for | industrial facilities requiring a good work 
cooperation were operational safety; | the transport of goods and services. The | force and access to the significant 
accident recovery; design, construction | inland waterways are increasingly used to | markets in Europe. 
and decommissioning of nuclear facilities; | transport more goods; however, they 

_| and enrichment of reprocessed uranium. | always have been significant avenues of 
commerce, with 6,969 km of the 14,932- . ‘Where necessary, values have been converted from 

j rench francs (f) to U.S. dollars ($) at the rate of Petroleum and Natural Gas.—Elf | km-long waterway heavily used. The | Fes.76=US$1.00, the average rate in 1993. 
Aquitaine, the 53.9% state-owned oil | major sea ports are as follows: Bordeaux, 
company, was continuing negotiations | Boulogne, Brest, Cherbourg, Dunkerque, OTHER SOURCES OF INFORMATION 
with various republics of the former Fos-Sur-Mer, Le Havre, Marseille, . 
U.S.S.R. to begin a 5-year petroleum | Nantes, Rouen, Sete, and Toulon. One Agencies 
exploration program starting in the early | of the most significant infrastructure Ministere de la Recherche et de l’Industrie 
1990’s. The company would explore | developments in recent times has been the (Ministry of Research and Industry) 
6,400 ha of territory in the west of | Channel Tunnel Project. Transportation, | 68 rue de Bellechasse 
Kazakhstan and in Russia. Elf also was | not only in France but also in the whole 75353 Paris, cedex 07 
planning to eventually develop refinery | of Europe, will change significantly with | France 
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Bureau de Recherches Geologique et 
Minieres 

(Bureau of Geological and Mining Research) | 

_ Avenue de Concyr - BP 6009 
45060 Orleans, cedex 2 

France 

Publications | 

Annales des Mines. 

Annuaire de Statistique Industrielle. | 
Annual Reports: BRGM, CdF, Imetal, 

Entreprise Miniere et Chimique, SNEA, 
Total, and Usinor Sacilor. : 

Chronique de la Recherche Miniere. 

| Matieres Premieres Minerales. 

| TABLE 1 
FRANCE: PRODUCTION OF MINERAL COMMODITIES’ | 

(Metric tons unless otherwise specified) 

aE 

Commodity? 1989 1990 1991 1992 1993° nen 1 1994. 

METALS 

Aluminum: 

Bauxite, gross weight thousand tons 550 490 9 — — — 

Alumina: | 

Crude do. 624 606 7538 508 476 1,000 

Calcined do. 479 467 414 391 367 500 
Metal: 

Primary do. 334 325 286 418 458 500 

Secondary do. 225 208 217 227 220 300 

Antimony metal including regulus 6,910 6,520 *760 1,425 1,200 10,000 

Arsenic, white® 310,000 6,480 ™2,0000 2,000 2,000 5,000 

Bismuth metal 100 °70 *50 _ — 100 

Cadmium metal 170 187 271 252 137 300 

Cobalt metal: — 

Powder 165 °175 7175 226 225 300 

Chloride 165 150 123 150 200 

Copper: 

Mine output, Cu content F300 ¥ 300 7300 100 100 300 

Metal: 

Blister, secondary® ~ 8400 6,600  °5,800 6,100 6,200 ~~ 10,000 

Refined: 

Primary 16,363 18,034 ¥ 919,600 27,700 26,300 40,000 

Secondary* 26,800 26,000 30,000 29,000 27,000 30,000 

Total 43,163 *44,034 ¥ °49,600 56,700 53,300 70,000 

Gold, mine output, Au content kilograms 3,537 ¥ 5,426 *4,800 3,060 3,034 5,000 

Iron and steel: 

Iron ore and concentrates: 

Gross weight thousand tons 9,368 8,729 7,472 $5,707 3,520 7,500 

Fe content do. 2,810 2,793 2,316 1,697 2,100 5,000 

See footnotes at end of table. 
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| TABLE 1—Continued 

FRANCE: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Sn 

Commodity’ 1989 1990 1991 1992-1993" “Gen, 1, 1994, i 
| ~ _METALS—Continued 

Iron and steel—Continued: 

Metal: | 

Pig iron thousands tons 15,071 14,415 13,646  %°13,051 12,679 15,000 

Ferroalloys: EEE EEO EE ~~ 

Blast furnace: Spiegeleisen and ferromanganese do. 325 324 320 300 250 300 

Electric furnace: 

Ferrochrome | do. 18 25 "23 7 10 25 

Ferromanganese do. 27 036 30 60 30 50 

Ferrosilicon do. 130 117 *106 98 75 100 

Silicon metal do. 72 "64 764 66 60 75 

Other*® do. 79 50 50 50 50 50 

Total® do. 651 7616 593 581 475 600 

Steel ingots and castings do. 19,335 19,015 18,434 717,961 17,179 19,500 

Semimanufactures do. 17,691 16,774 16,678 16,172 16,000 18,000 

Lead: 

Mine output, Pb content 1,122 1,187 1,725 — — — 

Smelter: EEE EEE EE ET oo 

Primary 149,300  °136,800 °140,000 130,000 125,000 150,000 

Secondary® 20,000 20,000 30,000 25,000 25,000 $0,000 

Total® 169,300 156,800 170,000 155,000 150,000 200,000 

Refined: | 

Primary: Soft lead 149,300 162,260 *154,500 160,500 158,000 180,000 

Secondary: 

Softlead 52,100 *47,612 °57,500 49,400 41,500 80,000 

Pb content of antimonial lead 76,910 °60,598 *71,500 74,160 80,500 100,000 

Total 278,310 270,470  °283,500 284,060 280,000 + +360,000 ~ 
Magnesium metal including secondary *14,600 *14,000 ™14,000 13,700 13,000 15,000 

Nickel metal — "8,632 8,540 ™7,400 6,800 6,800 10,000 

Silver:° EE EEE EE OO 

Mine output, Ag content: 

Lead and zinc concentrates kilograms 19,200 20,500 t 323,600 13,300 1,000 25,000 

Mixed copper, gold, silver concentrates do. 5,000 5,000 *5 ,000 3,000 2,000 5,000 

Total do. 24,200 =. 25,500 +s * 928,600 ~—«*16, 300 2,000 ——«30,000 
Metal, Ag content of final smelter products* do. 25,000 22,200 ™320,000 14,100 14,000 25,000 

Tin, smelter output of solder and other alloys, secondary’ *2,670 2,560 2,400 2,000 1,000 2,500 
Uranium: 

Mine output, U content 3,219 2,820 72,300 2,080 2,000 2,000 

Chemical concentrate, U,O, equivalent 3,763 3,323 2,530 2,880 2,600 3,000 
Zinc: 

Mine output, Zn content 26,706 23,851 27,109 16,500 1,380 20,000 

Metal including secondary: 

Slab 265,800 263,136 "299,600 318,700 305,300 350,000 

Dust® 9,000 8,600 9,000 8,000 9,000 10,000 

INDUSTRIAL MINERALS 

Barite 111,800 *92,500 790,000 96,200 96,000 100,000 

Seefootnotesatend oftable. 
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TABLE 1—Continued 

FRANCE: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

a Commodity” | 1989 1990 1991 1992 1993° “jen 1, 1994 " 

INDUSTRIAL MINERALS—Continued 

Bromine, elemental® 18,000 3,100 ¥ 33,000 3,200 3,000 5,000 

Cement, hydraulic thousand tons 26,835 26,388 "26,507 21,165 19,300 26,000 

Clays: | — 

Bentonite’ ‘ 5,000 10,000 * 310,000 6,000 5,000 10,000 

| Kaolin and kaolinitic clay (marketable) thousand tons 346 "367 "360 334 325 350 

Refractory clay, unspecified do. *15 °16 715 8 8 15 

Diamonds: Synthetic, industrial® thousand carats 4,000 5,000 4,000 3,500 3,500 5,000 

Diatomite® thousand tons 250 250 9250 85 90 250 

Feldspar, crude® do. 360 420 3400 282 300 500 

Fluorspar: 

Crude do. 449 °515 7400 296 275 500 

Marketable: 
— 

: Acid and ceramic-grade : do. 158 °145 150 118 100 200 

Metallurgical-grade do. *62 *113 *50 15 25 50 

Total do. 220 258 200 133 «21125 250 

Gypsum and anhydrite, crude do. 5,684 *5 796 - ¥5,600 5,160 5,000 6,000 

Kyanite, andalusite, related materials® do. 50 50 50 50 50 50 

Lime: Quicklime, hydrated lime, dead-burned dolomite® do. 33,084 3,000 3,000 3,000 3,000 3,000 

Mica’ 8,000 7,000 * 36,000 12,000 8,000 12,000 

Nitrogen: N content of ammonia thousand tons 1,476 | 1,586 "1,604 1,848 1,800 2,000 

Pigments, mineral, natural: Iron oxide® 15,000 15,000 14,000 12,000 12,000 15,000 

Phosphates: Thomas slag thousand tons 701 488 *538 356 350 500 

Potash: 

Gross weight (run-of-mine) do. 8,791 "9,468 9,500 8,570 8,200 9,000 

K,O equivalent (run-of-mine)° do. 1,400 1,400 1,400 1,400 1,100 1,500 

K,O equivalent (marketable) do. 1,195 1,292 1,129 1,141 950 1,500 

Pozzolan and lapilli® do. 400 336 * 3400 404 400 400 

Salt: SSS ee — 

Rock salt® do. 910 790 * 3800 103 100 1,000 

Brine salt (refined) do. 1,138 1,155 t] ,000 1,651 1,600 2,000 

Marine salt do. 1,914 *1,298 T1200 1,156 1,200 2,000 

Salt in solution do. 4,305 *3,362 3,500 3,206 3,200 5,000 

Total® do. 8,267 6,605 * 36,500 6,116 6,100 10,000 

Sodium compounds:® 

Soda ash do. 780 * 31,180 * 31,140 1,100 1,000 1,200 

Sodium sulfate do. 120 * 3120 r 5393 77 75 100 

Stone, sand and gravel: 

Limestone, agricultural and industrial do. 7,000 7,000 6,000 6,000 6,000 10,000 

Slate, roof* do. 60 40 * 350 45 50 100 

Sand and gravel:° 

Industrial sands, total do. 7,500 3,500 "3,500 6,300 6,200 10,000 

Other sand and gravel, alluvial do. 210,000 °208,500 219,240 197,100 200,000 250,000 

Sulfur, byproduct: eee 

—Ofmturalgas”t”=—“‘™SOSOSCO;*;~;~;~;~;~;~!”!”!!!!”!”~CSO 647 "666 "794 770 700 1,000 

See footnotes at end of table. 

THE MINERAL INDUSTRY OF FRANCE—1993 115



ner 

TABLE 1—Continued 

FRANCE: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

a ‘Commodity? 1989 1990 1991 1992 1993" “Gen 1, 1994, 
INDUSTRIAL MINERALS—Continued 

Sulfur, byproduct—Continued: 

Of petroleum thousand tons 239 233 225 230 200 500 
Of unspecified sources?® do. 150 150 180 150 150 150 

‘Total® do. 1,036 1,049 71,199 1,150 1,050 1,650 
Tale: 

Crude 329,960  °%328,100 *310,000 300,000 240,000 350,000 
Powder* . 270,000 287,000 280,000 260,000 200,000 300,000 

MINERAL FUELS AND RELATED MATERIALS 

Asphaltic material® 43,000 44,500 * 345,000 39,400 40,000 50,000 
Carbon black® : 180,000 252,000 250,000 200,000 200,000 250,000 
Coal, including briquets: EEE IEEE IEE SENT 

Anthracite and bituminous coal thousand tons 11,471 10,488 10,128 9,480 8,700 10,000 

Lignite do. 2,168 2,256 71,963 — 1,570 1,700 2,000 
. Total do. 13,639 12,744 712,091 11,050 10,400 12,000 

Briquets® do. 825 540 500 500 500 500 
Coke, metallurgical : do. 5,340 5,208 5,053 5,080 5,000 10,000 
Gas, natural: 

Gross million cubic meters 4,406 4,334 *4,097 3,300 3,300 5,000 
: Marketed do. 3,073 3,031 2,845 2,280 2,300 — 
Natural gas liquids® thousand 42-gallon barrels 53,983 4,000 3,600 3,800 3,700 4,000 
Peat® thousand tons 200 200 200 200 200 200 
Petroleum: 

Crude thousand 42-gallon barrels 23,639 22,036 721,240 21,913 22,000 24,000 
Refinery products: EEE EEE SO 

Liquefied petroleum gas do. 30,102 "32,492 *30,000 30,000 30,000 35,000 
Gasoline, all kinds do. 129,515 °140,820 "145,000 145,000 146,000 150,000 
Jet fuel® do. 330,000 39,976 40,000 40,000 40,000 40,000 
Kerosene do. 372 *462 *500 500 500 500 
Distillate fuel oil do. 208,768  °210,372 "210,000 200,000 200,000 250,000 
Heavy fuel oil do. 76,732 *76,510 °75 ,000 76,000 76,000 100,000 
Other products do. 40,041 °42,000 °40,000 40,000 40,000 50,000 
Refinery fuel and losses do. 26,537 "20,286 *20,000 20,000 20,000 25,000 

Total® do. 542,067 562,918 560,500 551,500 552,500 650,500 
‘Estimated. ‘Revised. 
‘Table includes data available through Mar. 1994 
"In addition to the commodities listed, France also produces germanium from domestic ores and has been described as the world’s leading producer of this commodity in French 
sources. Output was reported as being all from the Saint-Salvy Mine. Unfortunately, actual output is not regularly reported, and the ore from this mine is not sufficiently uniform 
in grade to permit estimates of output based on reported concentrate production. In addition, France produces large quantities of stone, but statistics on output are not available. 
*Reported figure. 
‘Includes smectic clay. 

116 THE MINERAL INDUSTRY OF FRANCE—1993



UE 

TABLE 2 

FRANCE: 1992 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES’ 

(Thousand dollars) 

nn On EEE oot SnnS 

_——_ Mineral commodity Fxpodsto — Imporsfom Ney theworld, the world ows) 
Crude industrial minerals: | 7 

Feldspar 6,754 2,414 4,340 7,556 6,704 852, 

Magnesite 62 839 (777) 105 1,205 (1,100) 

Slate 2,112 619 1,493 2,431 640 1,791 

Other | 465,260 413,724 51,536 616,214 768,030 (151,816) 

Total 2474,188 417,596 56,592 626,306 776,579 (150,273) 

Metalliferous ores: a a — OO OO 

Copper 309 1,711 (1,402) 313 1,897 (1,584) 

teadst”t~=<CSsSSST——CS 32 4,205 (4,173) 41 41,713 (41,672) 

Tin _ _ _ 261 — 261 

Zinc 3,716 44,013 (40,297) 3,716 213,685 (209,969) 

Other (including waste and scrap) 933,316 495,982 Z437,334 1,050,581 1,440,976 (390,395) 

Total 937,373 545,911 391,462 1,054,912 1,698,271 (643,359) 

Nonmetallic mineral manufactures 280,182 587,349 (307,167) 619,174 921,119 (301,945) _ 

Metals: — OC 

~fronandsteels—“‘i‘SSCS 5,805,959 5,726,561 79,398 8,539,207 6,756,764 1,782,443 

Mercury 226 362 (136) 370 521 (151) 

Other nonferrous metals 22,855,730 2,967,694 (111,964) 3,769,629 5,209,130 (1,439,501) 

Total 8,661,915 8,694,617 (32,702) 12,309,206 11,966,415 342,791 

Mineral fuels | 3,484,692 4,771,219 (1,286,527) 5,373,922 20,560,567 (15,186,645) 

'Table prepared by Harold Willis, Section of International Data. | | a 

TABLE 3 

FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies (ownership) Location of main facilities Annual capacity 

Alumina Aluminium Pechiney (Government) Plant at Gardanne, Bouches-du-Rhone Province 700. . 

Aluminum Aluminum smelters at Saint-Jean-de Maurienne, 120. 

Savoie Province 

Do. do. Nogueres, Pyrenees Atlantiques Province 115. 

Do. do. Lannemezan, Hautes-Pyreness Province Auzat, 63. 

Ariege Province 44. 

Antimony, metal Societe Nouvelle des Mines de La Lucette Plant at Le Genest, Mayeene Province 10. 

Barite Barytine de Chaillac Mine and plant at Chaillac, Indre Province 150. 

Do. Societe Industrielle du Centre Mine at Rossignol, Chaillac, Indre Province 100. 

Bauxite Aluminium Pechiney (Government) Mines in Herault and Var Provinces 900. 

Do. Societe Anonyme des Bauxites et Alumines de Mine at Combecave, Var Province 400. 

Provence (S.A.B.A.P.) 

Cadmium metric tons Compagnie Royale Asturienne des Mines. Plant at D’Auby-Les-Douai, Nord Province 300. 

Cement Eight companies, of which the largest are— 80 plants, including— 23,253, including. 

Do. Ciments La Farge France 15 plants (7,815), 

Largest at St. Pierre-La-Cour (1,160). 

Do. Societe des Ciments Frangais 13 plants (6,190), 

Largest at Gargenville (1,100). 

See footnote at end of table. 
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TABLE 3—Continued 

FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons per year unless otherwise specified) 

Commodity Major operating companies (ownership) --. Location of main facilities Annual capacity — 
Coal Charbonnages de France: 15,000, including. 

Do. Basin de Paris Mines and washeries 4,500. | 
Do. Bassin Nord-Pas-de-Calais Mines and washeries in northern France (1,500). 
Do. Bassin de Lorraine Mines and washeries in eastern France (10,000). 

Cobalt, metal metric tons Societe Metallurgique Le Nickel (SLN) Plant at Sandouville, near Le Havre (treats New 600. 
| Caledonian nickel-cobalt ores) 

Copper, metal Compagnie General d’Electrolyse du Palais Electrolytic plant: Palais-sur- Vienne, Haute 45. 
Vienne Province 

Do. Societe Francaise d’Affinage du Cuivre (Afficuivre) Smelter at Poissy, Yvelines Province 11. 
Do. Affinerie Sud-Ouest Fire refinery at Toulouse 2. 

Feldspar Denain-Anzin Minéraux S.A Mine and plant at St. Chely d’Apcher, south of 55. 
Clermont-Ferrand 

Ferroalloys Societe du Ferromanganese de Paris-Outreau Plant at Boulogne-sur-Mer 420. 
Do. Pechiney Electrometallurgie (Pechinery, Government) 12 plants at Bellegarde 27 furnaces 387. 
Do. Chromeurope SA Plant at Dunkerque 25. 

Fluorspar Societe d’Enterises, Carrieres et Mines, de L’Esterel Fonsante Mine near Adrets d’Esterel, Var 150. 
(SECME) Province 

Do. ~—~—~—_—sDenain-AnzinMinerauax. ~~ ‘Mine and plant at Escaro, Pyrenees-Orientales-120...——SOSOSCS 
| Province 

Do. Societe Generale de Recherches et d’Exploitation Opencast mine at Montroc, Tar Province 100. 
Miniere (Sogerem) 

Do. Comifluor S.A : Plant at Bastide-a-Olette, Pyrenees-Orientales 80 
Province concentrate. 

Do. Compagnie Miniere Dong Trieu Mine at Lussac-Les-Eglises NA. 
Do. Compagnie Frangaise des Minerais d’Uranium Mine at Autun in Saone-et-Loire 50. | 

(CFMU) | 
Gold, ore Societe des Mines du Bourneix (Government) Mines in the district of Saint Yrieix La Perche, 1,700 kg 

Limoges concentrate. 
Iron and steel: 

Iron ore Bassin de Lorraine Acieres Reuniesde Mines in eastern France 10,000. 
Burbach-Eich-Dudelange, (ARBED) and 
Usinor-Sacilor 

Do. Bassin L de L’Ouest: Societe Metallurgique de Mines in Normandy 500. 
Normandie (SMN) 

Steel Usinor-Sacilor (Government, 72 %) Dunkerque 7,500. 
Do. do. Fos-sur-Mer 4,200. 
Do. do. Seramange 3,000. 
Do. Unimetal, Unsinor-Sacilor (100%) Gadrange, Neuves Maisons, Thonville, 8,432. 

Montereau, Garcenville, Trith-St.-Leper 
Do. Asocmetal, Unsinor-Sacilor (100%) Dunkerque, Fos-Sur-Mer, Hagondange, St. 1,355. 

Etienne 

Lead, metal Societe Miniere et Metallur-gique de Penarroya Imperial Smelter, Noyelles Godault 150. 
Lead-zinc, ores Societe Miniere et Metallur-gique de Penarroya SA Mines and plants at Les Mailines, Near 50 (Pb). 

Granges, Gard Province. 

Do. do. Saint-Salvy, Tarn Province 100 (Zn). 
Magnesium metal Societe Frangaise d’Electro- Metallurgie, Pechinery Plant at Marignac, Haute Garonne 14 

(100%) 

Natural gas 

million cubic feet Elf Aquitaine Gasfield and plant at Lacq 700,000. 
Nickel Societe Metallurgique le Nickel (SLN) Sandouville plant, near Le Havre (treats nickel 16. 

mattes from New Caledonia) 
Seefoomoteatend of table. 
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TABLE 3—Continued 

FRANCE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons per year unless otherwise specified) 

Commodity Major operating companies (ownership) | Location of main facilities Annual capacity 

Petroleum: 7 

“Crude ~=~——CEELI’ Aquitaine Oilfields in Paris Basin — 1,000. 

Refined barrels per day Compagnie Francaise de Raffinage (Total) Refineries at Gonfreville, Seine- Maritime 446,000. 

| Province, and La Mede, Bouches-du Rhone 

Province | 

Do. do. Shell-Francaise Refineries at Petite Couronne, in 285,300. 

| Siene-Maritime Province 
Berre, Bouches-du-Rhone Province 270,000. 

Do. do. E/lf-France Refineries at Petite Couronne, in 119,000, 

Donges, Loire-Atlantique Province 199,000. 

| Grandpuits, Seine-et-Marne Province 96,000. 

Do do. Societe Francaise British Petroleum (S.F.B.P.) Refineries at Lavera, Bouches-du Rhone 175,000. 

Province | | 

Do. do. Esso S.A.F Refineries at Fos-Sur-Mer, Bouches-du Rhone 237,000. 

| Province oO 

Do. do. Mobil Oil Francaise _ Refineries at Gravenchon, 62,000 

. Cie. Rhenane de Raffinage (CRR) refinery at Reichstett, Bas-Rhin 80,000 

Potash Mines de Potasse d’ Alsace S.A. (MDPA) Mines at Amelie, Marie-Louise, and Theodore 1,750 (KwO). 

in Alsace 

Salt, Rock Compagnie des Salins du Midi et des Salines de L’Est | Varangeville mine at Sain-Nicolas- de-Port in 9,000. 

(C.S.M.S.E.) | Neurthe-et Moselle Province 

Sulfur Societe Nationale Elf Aquitaine (SNEA) Byproduct from natural gas desulfuri zation at 3,000. 

Lacq, Aquitaine 

| Tale Talcs de Luzenac S.A | Trumouns, near Ariege | 400. 

Uranium Compagnie Generale des Matieres Nucleaires, Mines at Limousin . 1,013 (U,O,). 

(Cogema) (Government) | 

Do. do. Vendee 500 (U,0,). 

Do. do. Herault , | 377 (U,O,). | 

Zinc metal Compagnie Royale Asturienne des Mines (Belgium) Electrolytic plant at Auby-Les-Douai, Nord 115. 

Do. Societe des Mines et Fonderies de Zinc de La Vieille Electrolytic plant at Viviez, Azeyron 110. 

Montagne (SGB, Belgium) 

NANotavailabl OOS 
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THE MINERAL INDUSTRY OF 

GEORGIA’ 
By Richard M. Levine 

Georgia has a diverse mineral | (CIS). It originally was not a member of | control for the near future the transport, 

industry, producing fuels, ferrous and | the CIS. natural gas, power engineering, and bread 

nonferrous metals, ferroalloys, and}. | production sectors.° (See table 2.) 

industrial minerals. Georgia is a major | ENVIRONMENTAL ISSUES 

producer of manganese from the Chiatura COMMODITY REVIEW 

deposit, although reserves of high-grade The Georgian Government reportedly 

ore are almost depleted. The manganese | decided to introduce a single state system Copper.—Copper is produced at the 

is used in Georgia for ferroalloy | to monitor the environment. The system Madneuli mining and _beneficiation 

production at the Zestafoni ferroalloys | will observe and assess the state of the | complex, which has the capacity to 

plant. A small amount of iron ore also is | environment as well as make forecasts.* | produce about 12,000 tons of copper in 

mined. At the Madneuli complex in concentrate annually. In 1993, 

Georgia, a copper-barite polymetallic ore | PRODUCTION production fell to an estimated 3,000 tons 

deposit is exploited for copper, barite, of copper in concentrate. Georgia 

and a range of byproduct minerals, In 1993, the Georgian economy and | reportedly was shipping copper in 

including gold and silver. Production of | mineral industry were beset not only by | concentrate to Russia and Switzerland in 

lead and zinc occurs at the Kvaisi lead- | the problems resulting from the | exchange for gold, presumably to build 

zinc deposit, and arsenic is mined from | breakdown in the centrally planned | its bullion stocks.’ 

the Lukhumskoye and  Tsanskoye economic system of the former U.S.S.R., 

deposits. Georgia also produces a range | but also by political and ethnic conflicts. Gold.—Gold production in Georgia 

of industrial minerals, including | These conflicts impeded both Georgia’s | was estimated to have fallen from 1.9 

bentonite, diatomite, talc, and zeolites | economic growth and its transition to a | tons in 1991 to about 1 ton in 1993. 

and semiprecious stones. Georgia also | market economy. Reportedly, in 1993 | Plans call to increase gold output in 1994 

produces some coal, gas, and oil. Georgia’s gross domestic product (GDP) | by 500 kilograms and to increase output 

was only 36% of its 1991 level and its | to 4 tons by 1997. Production occurs at 

GOVERNMENT POLICIES industrial output was 40% of its 1991 | the Madneuli complex, where gold is 

AND PROGRAMS level.° produced as a byproduct of polymetallic 

TT It is estimated that production of most | ores containing copper, lead, and zinc. 

To deal with severe problems of mineral commodities decreased because | An Australian firm, Resources 

energy supply, Georgia drew up a of the political and economic turmoil and | Consortium, has negotiated a joint 

program for energy development that shortages in fuel and other material | venture with Madneuli to provide 

calls for development of a large number supplies. A number of mining and | technology to increase gold extraction 

of small fuel and power engineering metallurgical operations had curtailed | from ore mined at Madneuli.® 

projects, including small hydroelectric | operations, including the Chiatura 

powerplants, and small coal processing | Manganese mining complex, the Zestafoni Manganese.—It was reported in June 

installations, including briquetting plants.” | ferroalloys plant, the Rustavi steel mill, | 1993 that manganese production had 

Construction reportedly was| and the Azot nitrogenous fertilizer | stopped at least temporarily at the 

commencing of an oil terminal at Poti. | complex. (See table 1.) Chiatura manganese production 

The terminal reportedly will be able to | —W——W——_____ association because of shortages of fuel 

process 60,000 to 70,000 tons of diesel STRUCTURE OF THE and equipment.’ 

fuel, which will enable Poti to compete | MINERAL INDUSTRY 
with the Russian Black Sea Ports of Natural Gas.—Georgia imported all 

Tuapse and Novorossiysk.’ In October, Georgia was formulating plans to | of its natural gas requirements from 

the President of Georgia announced that | privatize its industrial sector. However, | Turkmenistan, but fell behind on its 

Georgia would become a member of the | according to reporting as of March 1994, | payments. 

Commonwealth of Independent States | Georgia planned to leave under state In 1993, Georgia only obtained 

THE MINERAL INDUSTRY OF GEORGIA—1993 
121



See 

between 11.5 and 12 million cubic meters | not necessarily correspond to the Western | commercial product. Georgia also either 
of gas per day, although it required | concept of reserves (i.e., material produces or has reserves of a number of 
between 23 and 24 million cubic meters | economically exploitable under present | metals and nonmetallic minerals that 
per day. Owing to lack of payment, | market prices with existing technology). | could possibly compete on world markets. 
Turkmenistan was threatening to further | For a full explanation of the Soviet | It will be necessary to assess Georgia’s 
curtail its gas supply to Georgia. !° reserve classification system, refer to the | mineral production and reserves in terms 

reserve section in the chapter on Russia. | of production costs and available markets 
_ Petroleum.—According to the | (See table 3.) to determine the viability of Georgia’s 
chairman of the Georgian Oil Department | mineral industry as Georgia makes the 
(Saknavtobi), Georgia had between 320 | INFRASTRUCTURE , transition to a market economy. 
million and 340 million tons of oil | 
reserves. Reportedly, agreements had Georgia, which has its western border tert prepa rudy 1998 
been reached with United States and | on the Black Sea, is bordered to the north 25. P iernee Brosdcasts, British Broad casting 
British firms on exploitation of deposits, by Russia, to the east by Azerbaijan, and Corp. (Reading, England). Jan. 7, 1994, pp. WD/2, 3, 
with Austrian partners on construction of | to the south by Armenia and Turkey. See ae tae Dee. 3, Oey 1994. 9.2 
an environmentally sound oil refinery | The Caucasus mountains form the major 4s of World te actcaste, British Brosdcasting 
near Samgori, and with a United States- | part of the terrain. Through its ports of Corp. (Reading, England). June 25, 1993, p. A/13, Radio 
Israeli firm on reconstruction of oil | Batumi, Poti, and Sukhumi on the Black Tollisi, June 6 Brosdcasting C ait 
pipelines. The chairman stated that Sea, Georgia is able to ship its output to | pasted. Jan 28, 1994, p, “WED sone 
Georgia could become self-sufficient in | world markets. The port at Batumi is a | Respublika, Tbilisi, Jan. 14, 1994. : 
oil in 1 or 2 years." major shipment center for refinery ‘———. British Broadcasting Corp. (Reading, 

| products. Georgia had, as of 1990, not regan) Man tk toon p. WA/4, Iberia news agency, 
Reserves including industrial railroads, 1,570 Interfax Mining Report, Interfax-America, Denver, 

kilometers of railroads that is all Colorado. Dec. 17-31, 1993, p. 5. 
Georgia has a diverse range of mineral | electrified and 33,900 kilometers of ee nt Won citena ee 5 rosdcasting 

resources, many of which have not yet highways, of which 29,500 kilometers Corp. (Reading, England) June 25, 1993. p. A/16. 
been exploited. Mineral resources in | was hard surfaced. One special means of "Foreign Broadcast Information Service, U.S. Govt. 
Georgia include antimony, arsenic, | transport employed in Georgia is aerial ain ise DC, Jan. 26, 1994, p. 65, Tbilisi 
barite, bentonite, copper, diatomite, | cables, of which there are about 100 in “Summary of World Broadcasts, British Broadcasting 
dimension stone, hard and brown coal, | operation, with a number used at mineral | Corp. (Reading, England) Feb. 4, 1994, p. WD/6, 
iron, lead, manganese, mercury, peat, | production sites. Georgian Radio, Tbilisi, Jan. 27, 1994. 
petroleum, precious and semiprecious | __ 
stones, talc, zeolites, and zinc. Reserve | OUTLOOK 
figures for most metals are still not 
available. For the few metals for which Georgia has significant mineral 
data have been located, Georgia | deposits, but the future of its mineral 
reportedly has manganese reserves of 240 | industry first will depend on the country 
million tons grading 17% to 25% Mn at | establishing political and economic 
the Chiatura deposit, hard coal reserves | stability to permit a more secure 
of 335 million tons at the Tkibuli and | investment climate. If this stability is 
Tkvarcheli deposits, gold reserves of 260 | established, Georgia’s favorable location 
tons in the Madneuli and Bolnisi regions, | on the Black Sea should enable it to reach 
and silver reserves of 1,500 tons. Table | world markets at reasonable cost, and it 
3 lists the available reserve figures, | already possesses supply routes to the 
which are mostly for industrial minerals. | countries of the former U.S.S.R. 

Reserves in Georgia were assessed | Georgia can produce manganese and 
according to the Soviet classification | ferromanganese that could be sold on 
system, which is not comparable to the | world markets. However, most of 
system used in the United States. The | Georgia’s manganese reserves of high 
economic criteria used in this system | grade oxide ores are depleted and 
were designed for a centrally planned | production has declined sharply over the 
economic system that did not account for | past decade. The expansion of this 

| production costs in the same way as a | industry in the future will depend on the 
market economy system. Minerals | development of carbonate ores from 
classified in this system as reserves would | which it is more difficult to obtain a 
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TABLE 1 . | 

GEORGIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES , 

(Metric tons unless otherwise specified) _ | : , 

na 

Commodity 1992 1993 “Jon 1, 1994) ° | | 

Arsenic, mine output 1,500 1,000 2,000 

Barite 40,000 30,000 70,000 

Bentonite | 150,000 100,000 200,000 

Cement 1,000,000 700,000 1,500,000 

Coal 181,000 150,000 300,000 

Copper, Cu content of concentrate 5,000 3,000 12,000 | 

Diatomite 75,000 50,000 150,000 

Gold kilograms 1,500 1,000 2,000 

Iron and steel: | 

Steel, crude 500,000 200,000 1,500,000 

Pig iron — 500,000 200,000 1,000,000 

Lead, Pb content of ore 800 500 1,200 

Manganese ore, marketable 1,200,000 1,000,000 2,000,000 | 

Mn content of ore 350,000 250,000 600,000 . 

Petroleum, crude 150,000 120,000 200,000 

Zinc, Zn content of ore 2,000 1,500 3,000 

“Estimated. 
| 

, | TABLE 2 

GEORGIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

| (Metric tons unless otherwise specified) 

NN $$$ as 

Commodity Major operating companies Location of main Annua 
facilities capacity 

Arsenic Mine output: 

Lukhumi deposit, upper Racha region 2,000 (total). 

Tsana deposit, lower Svanetiya region 

Do. Metallic arsenic and arsenic compounds: 

Racha, Racha region NA. 

Tsana mining and chemical plants, lower 

Svanetiya region NA. 

Barite Chordskoye deposit Onskiy rayon 70,000. 

Bentonite Gumbrskoye and Askanskoye deposits Gumbra, Askana regions 200,000. 

Cement Rustavi cement plant Rustavi 1,500,000. 

Coal Tkibuli-Shaorskoye, Tkvarchelskoye, Tkibuli, Tkvarcheli, Akhaltsikhe 300,000. 

Akhaltsikhskoye deposits regions 

Copper Madneuli complex Madneuli region 12,000. 

(copper content of ore) 

Diatomite Kisatibskoye deposit Kisatibi region 150,000. 

Ferroalloys Zestafoni plant Zestafoni(now Zestap’oni) 100,000 (ferromanganese). 

Do. do. do. 250,000 (silicomanganese). 

Do. do. do. 250,000 (manganese sinter). 

Gold Madneuli complex Madneuli region 2. 

Lead-zinc Kvaisi deposit Kvaisi region 1,200 (lead). 

Do. do. do. 3,000 (zinc). 

Manganese, ore Chiatura complex Chiatura region 2,000,000. 

Petroleum, crude About 60 wells accounting for 98% of output Mirzaani, Teleti, Supsa regions 200,000. 

Steel, crude Rustavi steel mill Rustavi 1,500,000. 

NA Not available. 

THE MINERAL INDUSTRY OF GEORGIA—1993 
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TABLE 3 | 
GEORGIA: ESTIMATED 

RESERVES OF MINERAL 

COMMODITIES FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Reserves 

Barite ore 22,000 

Bentonite 17,000 

Coal: 

Hard 335,000 

Brown 70,000 

Diatomite 10,000 

Gold .26 

Lead, ore, 1.6% Pb 2,600 

Manganese ore, 17% to 25% Mn 240,000 

Petroleum 330,000 

Silver 1.5 

Tale 2,000 

Zeolites 33,000 

Zinc, ore, 3.8% Zn 2,600 | 

124 THE MINERAL INDUSTRY OF GEORGIA—1993





356 900 k 

Ce POR GICU a Dock, 
ks ] HICSEA =i 

AREA 
4 

ee 2 ee SE CE a sow en A = (5 OU 
le 

WE ate Epi So ees oo nl Cee Ree Er e
r
 

ee een 

ee 
i‘ dig ee ge Pe os Pg pune cesarean EE EE 

Soc 

Die 

SHigihuinatinniinemnennnenntes pen 
Seg 

pee Bsr oer rans pe Eee 
“A Goce 

Seeuunineenns 

ess: PS ee 

be 
ce Alpe ee 

ees gee 
a gs Oo E
e
 

Enemas 

=f a 
Fi ens fae: Eee Re we fee eee pA ~ %, 

Lr 
Enna 

Soares a ——rt‘“COC—S—SS SS 4 
(hm 

sf 
‘ ~~ 

Rien 

Seo — 

rr—™—“—_S penne 
on Ap Putigarden. epee 

i. 
i. 

ee 

- 
 @=—azsrur_mi=.=Ss 

Re fad Se LH, rm Pomeaion 

i

;

 

nf thay ¢ A T/ fq “dic 

—=—r—<—t—titi‘i‘—almir i? 
. op eg an Spc PHB 7 3 oo 

Co 

ee 

© i. 
Ne ed Nes Meckienburger: 

sunoN 
Oo err—O 

=—r—~—srs—S———“Ss—es—heh AY sek, . 
eo 

Stra Sufi Ke 
ee 

rti‘“—OO—O——sr—S—s—SOSsSi—SsSCSCSQ Ru 
ro 

Sioemoens he 

” 
, (ee , 

DC 

-.—=—V—aV—eerershlhlmce 
® te 

Kiel Mopeiiiienennenann 

es N Koy 5 /— 

a
 

=—ers—es—_NrisSsésés‘st— 

C a: 

’ SETS cies 

toc 

Sees Sis 

i 

2 
og 

Sie 

OS 
n mel -— 

—rt—“‘é‘i#®V((ASCCCSrs—UCUCUiziéiéiti aA Nee 

econ 

” 0 _ 

 
;
?
 

% 

iichcniteny Saaeane 

Em eo SI NI BUT ene neeeeee Poeanamenes 

 @§=§=—_maBS.—_§¢~ Be 
os Lane ie/ 

i 

-§§=.:—_—Ss. 
2 

se 

I 

Be 7 ee 

ee 

a —r—“_™OCOCO—CO—O—C._se 
‘ 

secteesectes inenneegeennnas ratatanenaratecrecreeneneent Sa SS NR RSS 

i

 

Ne e [ UW ec 

5 1 

 —rr—“—i—OOCC 
ane Ca 

: 

E 

a
 

i 
eee¢€ 

“ 

a 

et 

2 2 =—__—sH|_sssse Na 

oo 
Cs 

ee 

*! 
L ° 

see 

—
 
 rr—s 3 pe 

ae - 

eeereseseee eeeteratesereeeee SS 
a 

porter 

i Me 
rh ven 

“7 

. 

oie 
Dr 

EE ee Ag e
e
 

ese Pr 
ee Se 

Seossceses esas tence eteteteceete etetetatnines eieteesaceseen sotet SNS svsecenntoretereretos en 

a OS lee Pees Br emema 
burg @ Schwe rin; 

s~ | 

NOR he 
eS 

Seed 
“ briam 

“4 
gree, |i 

CC 

See ee o
C
 

Fe 
gg: 

9 
é? 

, ®) 

rrr 

 . 
Ce: ae 

3 . 
oe 

a: 
° r. . 5 

ss Fg pics 
Ey Lb 

oe we 

° “ 

5 a 

a aw "| eims ave at 

FS 
x . * ° 

= ~—r—es a 

Eee Cone ry sinner cas 

= 

ns 
e 

An © ZB 

oy ecimmts SR eons rptonrorecres pee ree 

ee Beinn aS Rina 

= 

Ee © 
A 

ALES. x= 
P rena : eee es soiree neraeeiae 

See 
eee gl Be eee 

= 

> 

. fs 
BY oie cocsce seaman Deepens eee shaman 

pee eee ie cage pen Seemann i 
E. m en : 

8 Lb; 

ee 
Pein Se paras . se dinracrrerentes Sees 

eS 
ree Saanmanatin J 

= 

, le 

te 
ee pes Sanaa oes aren omni 

uhm 
aR So anne canine 

"4 re, 
£ 

nN & 
. 

e oe 
. Seen recat: es earns enone 

Paani Sane Prcreinennennctig C
a
 

. 
x 

rer Y ) 

og . @ 
Nn 

a Neen rent Sena seer SS rei ereesieennnate 

Ett ea Sinai snr 
eiteers Sean seNopectaton a 

th 

Ne . 

:, & 
Eee aarerenenet ere eerie SP eeneenooneneite selec 

poner 
pienan semanas sprenaannen rena Fg 

Say 
. 

rey 

i 
SR ese penennann Bocce 

seieeciontoesnntee 

Sie aE pone etiam Sonne soem 

Tees 

‘thm . 

5 
G25 a rie sana Sse ener 

iniintaaiyuesiuaeae pEREE eaciteerrtntee nee piriirenentoneas ee eceessataegte : 
soy 

mS 

: fa be») 
Qs scence Series peieeee eens omens peptone seeaeertie 

ohuiiiigaauenucnncnencs cman mooeenamenes suiennmacnenmenanaanas Soca | 

o) 

ie 

ry 
ee: saat sionienrenneernan sae Siac 

Sohunciuenninnane SEES emuenears renee serene SOME 

ty 

ass, 

P % 
an eee Sposa ons Ses Becca nee 

Se eee ea 
ee haces 

es 

“hae 

is. _ 

pS 
Sania emer oeeratotens ceranepreensoesete cee 

Nee 

° oie 

— Ee 

se oeeeen 

pooccriienntani he Reheat oe ee poe ete soca “se 
ur 

ot 
. 

The 
. 

oes aun henteemnnnnns ranean tata 

Sea ee sneciauncia ca pemaeennans shun acerca Sm 

% 

oo) 
, 

a 

eee Se area saeeunnnnne oes Senate 

ee ie Es se eats ee esos se oe om 

. e e 

Se 
a 

ee sei sa earn soem Sa 

aceanuneeacnaee ceca Sarna re eee Siemens © 

y 

Ps, 
oa 

on +S 

Lea fe ee  e Ce 

s 

=F 
& 

eee Sane nee non SSSR 

See 
eM nce Src asneaemaen honed ene : 

: 

zg 
: 

Se te at 
ee 

Seneannunnmanaeey Scent Eee: eae runes pentane = 
e 

he 
a 

zo, 
ag 

ee ee: A F Luk Ey rarer 

SR gee Se nag een a : 

‘s 
, 

ee 
“fa 

eae ey Rese 

SaaS ee aon enn ape Gp mika a eos Ss 

*, 

3 a q aut O 
mae Nae Soames 

2 were ett? ts 
« Salt Pet. K ‘sPotsdan hx ve rankturt: 

sconicannneneneaaa ereeceane B08 one ESE eee Sp eenentonconenen on 

: 

oor 
, . t., EGA 

Ee tema panei em elennecaes 

eer Reo ee a mise Sones aeons I cnoanarns 
NG 

K 

22, 
> , u Ne ee 

ee 
eanaaeare smeumenmomnraars see 

. 

s aeeencoeacnnat sooo Se 
Sanna, meee 

2 

4 

J ‘al 
= toes es 

SP ho 
Besrreenicesnes enon eee een 

SE 
faeces te Missa aa seo auhcenemnnaee 

2 

a 

“Ao 
a ee 

a 
3 "se, MR oes enue Ran sesernnnene ay 

Sena a eee at pcennaaanee piace neers = 

a 
lors... : . 2 

~ 
RE eae ores eieeenen ee 

coeienenccecness tome Seeeesracswen ices Sonananeoeennanes t: 

2 
2 

Be @ ne 
oe es) . 

rl 

“Dae Se ecmnnere remnnmnres 

Se 
ee ee eT: x sna brick fe. Miannover ‘ get®. \: Fook he F 

am le ae 
ee 

pSooeiieee Seeing Ennis Sacer 
as 

ee ey A - AAS 
EE ed 

Fe 
2 eee penne Sesame oss 

pogaeeasuinns genes eee soe denne Silene serateesttsre al 
% e ws 5% 

q Soe 
Pa set 

Ag hats 

we “ft soem Sea eieeereetoninen enenrnttne 

pcheuaaeinan genome: (gh iene Sioa enemas we = 
on . .% oF, 

ma Lae 
m2 ge ° 

af 
crate neneatoa re se Soe eee Scsioed 

piigeernnmentiny Seeatenntreaereieede po sereineenecertstets cebeerrcenouanes retainer santas a“ 
aS Soo | PS 

“ ve 

OE 

wie OE 
= sacraments naumnenn estertnes 

piemectieaeiiy siohenmtenene mone y eal 
en 

x J ee oe pitted, ee cae 
te te 

° tbe 

on 
S Bee eee maaan ernenes poneanmennren 

Schorr emma enn Meas cS ee 
Sp Oe eli ih SSP 

“ 

: 

EEE = Bakes suanmnan mena pears Pesce 

SES ey ee SR ee rarcraane Perens C 0 

, 

& 

= - 
2 Bess ee esas 

Soancncenies See Seer See ee oo Po 
e 

Le 

i 

a 
= Bes Secrets Serena nna seers 

SEE eee eae oe peers snnheecmaete senaenonenes Oats. e 
Bf 

& 
z sponses inca nas ee serene ms 

: 

ern Seton neem 

es ome ky 

Bec, 

os a 

oe 
SRS aie Seen asecenmanune ener 

Sc ae Scns ee 
Sy S 

. ae See 

= 

& 
Ges Seacrecnera ee enna 

Seventies RE eras eens onesie ete 3 an 
et oh, 

e ie 
* 

So, 
Cee Sal sasha 

L 06L0hFrrrs—s—eBB. Be nS “OO: 
‘Ma deburg Sy 

“hee Si FL 

San Sra eee ere earner en Hage eee cue mae 
Shee ° 

%. 

a 

: 3 33 oe crstelarronmmnee esas poogamennnn 

2 ree ee ee ee ene enrtnen 
aE on 

he 

= ; " 

@ st: roam ener ere So 

Pee sue ae EE een ee 
BE . 

OS 

a! Eee 
@ a: es cerca Seco 

: aot ee 
pie anannn 

a . 
° = 

oi " a 
- oN enn eee: someone Seed 

oem eunennnnnenaoet sunieeaeenncceneane eee 
ene atte 

a 

Ms 

: 
eee Sie cranene soem 

me aatenaanutoncani Sennen su canaenonies aa 
a Tene en 

Ze 

: 

es renee se eterno 

Sonn 
ee 

sr foes epeemneacien 
. 

My 
a & 

- 
O u. 

cs Sa ean eremenes 

ee eS ee 
: 

&: & 

Dessat 
: 2 5 ee 

peer ee ee Seecnaneans eg oor 

- he 
“ON 

Ba 

“Vag 
=, Fg tee Bren i crores oe 

ee cg 

ea Bel “3 . ° 

ow 
OM ee ee es 

|horrti‘“CtiCzw e 
“ £° Gottingen’, _ 

“2 ow Lies 

ASR sreannean gee eine me: 

fae. 

oe 
a ". Cee ee ean Sarge 

~~, “p) . 
5} ’ Halle &Leipzig“4l Tr! a6rlitz Pe oe 

. Bee pennies prrene Sree re ae ed 

. t 

° 

me 
a A ee enna ee 

ae 
ll 2 ee 

Vs *, . w. 
- 

* 
5 ig: 

ee 

cieereerertnee all aes sareerenrnecen Seca 
os 

. dee 

-_, 

ms 

PY oicratrntenrcans ieee ane oo 

ie f ee MH SOUl ag % Dortmun , Pre 

bo resde a <— 

rit ea eA Be SS esetetencents Se oe Rane 
a 

S tte, 

sn, 

mE 
nS alge SS 

iaenteree one 

. : re en en Seietatet ecrcectone sree aa nA 

wv 
2, oh 

n e 
o 

sare latinee erate mataenes 

er RM aime eo rea nnd 2 
n 

eo 

® 
at 

a PS Sent, aaa seueancon 

Eimear ipa gaa nce a na z S. 
Pb K. asse '» i 

A 
mo i) ifs as eee acs 

Nentnnnneene. Sune - ara sae Pm 
S 

% 
ee, 

\ 

* i Ee sO Pie ccccommennne es, eae senor 

Beene ee Wey ee 7 eldo 
“es “i: 

rtoe 

sNit> ee | Oe ~~ 

evataPanseatarneares 
rasetetenebereceeesanateeneteece at a oa sereet - 

Te 

Saree sictecetereate rapatatysronenetatetes soos ttasstct reraneratetetere eae Fitstaratosonrnoocee 

psn se sunraaneneemnocrman Sane pam 
a 

ete 

Jer ? , 

Rca eats ee ac reeemears aaa 

Fe aeamena omnes oe rence crema : a 

ra . 
ae a 

e 

cea See esremnrtees eas eerie Re 

Pace emanate Sea amos 
= 

My 

ener soins manera nee See 

secant Sia Sanecun one roa 
te, 

* 
f la . 

peereceieeenenineineiar uaenancnern Sica 
eee 

Re sie a neninerr . o 
i 

, 

setasentnrennnnnn sareuaunnracuaoamninnes acinar reed 

| se : Ligdlg Cologne Siegen Lig ele 
of U — 

lt 

Sieattatatanetntten ee secant es = ee een 
I ry 

. 
i 

we Tee, 

e 

eee ae eee Be ances aera eereaneeeten Se se 

pa Bas ae aR 
™. 

| 

Po ee 

Pian naire Seoaneancceneney spoenramiacrronnana ee 

peas eee a 
3 ° wv 

I on, 

EEE es ue oe ee nena Se 

pei eencemnmnnaennnen aera ncr ment 
S 

@ 
2 

oe 

~ ° Pere erianiousat sonnets sonar acta aan sogecaseeel 

sara es sr eee Mn niet 
sy 

2 
3 

RE: ae reset Se pernceaccrnercanin irene saan nes eee 

Pere Se ee se 

r 
eg: 2 

WIC. ee ee eee ome eee Socios eee 

os ee oe ener see Se PRES 
Bx 

‘ 
> 

a 
h & 

BS 

oe ee ea as es see ee ee sh oe fs Be enn 

eames PE 
Pn ‘Aac en 

” . 
™ 

csc 
Serres Biante setiannaniaaencces See pe Se 

I ai BBR Fs FN 
J b ° 

ow 

% 
x 2 

Benen sesamin suaenanconaentsi sont cian Ee es 

: ae ees EE Soe 

n 

3. 
q A, 

sires ranean $ Saati nner - Pcnacasen nares 

ae aa xe be Ba BT: = ra Betas 
% 

e 

a 
* 

pasion aman nanan secretin sonra oa eas are Sree Sree 

Sa a a Me enenncnone re 
tA 

8 
= 

Vnctin DD : 

a eine re sonata eeateesneeneeenenes nates cruises ratetanrsnreaees 

COA EE a ee = Eee a Bonn 

= . a ae, 2 

nen Soiarerdaenaninans peer neere apne neuen a arenas 

| Beemer Senne cae are 
RY 

ig i $f Be AOE 
C shure acer as Ries ae ere Sees Serna aed 

es ser erin enemies 
oo . 

- 

Nua 
eat « Pan 

Rianne santana Se ee as eee eet aera 

Sere ereseeoe rae scestereeetaeee ornament sna 7 
a 

eee 

etn 
cetetetetetae ene : eosin otesearesence sean sesettaete neta enretee penne. Seeetanee See 

: 
ance a 

2 

. e 
>, Perinat senescent enrinen suraunnianiaennacennaaie earners acerca Stents 

Spenser ene eerinanantne Seana re 
® 

h 
@nZz 

* 
S — 

a eee amen Pea scunianioenenn pecan ena anemia yeas eee A 

Fe area tena ee Smeenennaen 
pa Oo 

* 
om pein eeunrin samara serena eae Se sung ea i ranennaueennaied 

penenes _ connie ree eae : 
me 

an u 
e ° 

a ncn Se aera SR Sa ncn enna saree oe ns sasasennesaas 

Saat ee sremioconnns es ean 
a ° t 

Oo 
ieee ee nes Scere Be uiotenn nani ee he or 

Pearman unannce inertia SS oy 
es 

x ° 
~- 

oes Ce eee meee ee ea a ae aa ean as Snead 

x oe ie eens ee eer ~ 
pe 

aman 
* 

e ‘ 
"Ria cie iar Pans eee rearasen a ae serra Bere a pnt 

Beracrncnen Soe ee eee ire eras 

as 

ee. 
peinecotanteateneene eras ieee sie Sn ae cs et rae sonvenmmnnen eae ead 

‘ Bae se eran nnmannannrs 
Soe ‘ 

al 

IT. 
Mg src anna si ‘ a ee ik 

SSS setae 

Senet ee rd 
we rd 

a 

. a as 
Re erne ao sees ce eC ae Be cranes sciences oe 

. : era fe sae iar Sones eae aay 
aoe 3 

“8 

‘2, 2 th. 
car Rene sere ; eer pe arras aeariar ret Bonini Bena 

Da esaennas 
ee ret 

ete in e 
“sis yr ae 

es. lh Q 
Z 

Pease ssc: suas scenes LOO et aaa Benes Susans eon 

pnson cea ail ei ees se oe ae B 
" 

x 
ig i 

st 
Saati ” 

Bcinnnnen ae ea mS eee ae RE er cncsre seers 

cena i tetotnncoretrcsnneen Serene aden 
neal 

p 
a me, 

aes 
ae as 

Pesce Neusrtantennne ea Sent harcore aes aoe ae Eom ass: 
acnnenaatee aetna 

Se ti ara re eae sree ee 
Qe — 

. os 
si 

s 
a wet ee m (sig 

Bose as Se ee tianetn eines ees ae rae ae ey Pay p petcenaeneaene nea 

2 y praaetareetnro siieaoan clesoc eset 
\' * 

te cai : 
" 

u 
- 

oe 

Festina ete Seventeen. 
ae eed ee ee src Msoteptnineateantanees 

eed 
eee ee OM 

at 
es, eo 7 : * 

pe eee a gm Rear oemreree es oe 

ae ee aes re twee 
= = \. Warzbu x. fast 

ee ees Pane ae eee es He ete cae 

ae ee aa am 
Ores a 

e Bo é, “Me 
cee 

ee aes ee 
oe 

aa semanas ae Pee 
ant 

= ‘k é ‘3 
‘ 

nian eer See area rae pecieee mane ne ees aecrenarecin 

pence Ravana SS ae Seem. 
oo 

* 
a - ” os 

leon Saunton Baan Bananas pe Rete naar res s 

Rae Moraes See es 2 : 
=, 

Rote natn ited a “ 
& 

° 
eae cea a Rene Brace eusaannearenai Serena Sa Sera 

Became sereaanenMer edn E ae. steal 

. 
aa wn 

a in-Main- 
ee ener nanan Bae suchas Saas serena peers 3 

bs ce beaten Ce min Pcs a NE 

ain 
Ln g@ 

ee 
ca Rhein- 

ee ee Racondusi aman ee aergureanranet cer aa aie nciaareen: ae e 

LS Poa ge et 

er, > ee" & 
e S & 

’ eee eae ‘ oo 
‘ ee a 

_s Be Fs _ oe ee! 
L r 

. 
e x ‘Donau-Kanal ig . SC 

eee 

Neen eunan creer nanan eerie Bren 

a 

™ ne * 
Bsr: ee ences re ee icnieneeonne mean rent souiaaene 

Forearm Kae se 

* 
° 

: — 
oe sven anes i enaenaine ea neers eS a re 

perenne ee ee saa 
° 

ime ° 4 
v 

oe Tae Sone easier ee PE enc ae 

Becrarsnsanieantnunienins Sm ras es i 
~. 

° an 

° 

u Ne eee eae eR Sa ener Suncare Sean 

poset eecntentnteneaeen se aa eee So Se 

“i e 

2 

Recor enna ons feoutteees Baa ee ene 
athena tn 

Bore srannnnescinstane sO ss ie? a 

leek i. 

t° 

Renters Ee eranee ein pinecone Bunion tes ee eran 

Bear seca ee mea 

Mann 2 : . 

um 
4. 

ee Beas neces Eanearanen incaenmnanaanes fe Rea ns 

es Sa eae Sa ee. 

Ly lh Es. 

3 

crn arts ee enema , 

aeeeneomnanee eg Sein area ame Pia 

Ba * 

a 

Rema: senna Beene scent a gece nn 

Pe ee Men se 
: e 

pe 
RSG aE es Peg 

tenants hagaetetercs ereharranrcrnne ern oe 
. oe, 

or 
/ er 

Sd? 
. 

Recsoctneseinnean Set ate. Eee Seale SOO busca. errs { 

eee ee ee een 
: ucken ee Cl 

: 

eNnsoU. 
ee Bro eeene ad Beer ng a pes 

rasan nis ae Se enor en ns _ 9aa 
an 

= 

y j 

Bese ee RE eee ae 

eee Serene une te ee @ 
us’ Ee 

\ 
oe 

See cree Bienen gree Se eee toe Eee 

eee see eee Sura eatae aOR 

x 
% 

ae re 
i Ee Sa nance pee 

Eisen a rena Ree ers Sraronncaenney 

3 
Pa 

® 
“ott ‘ oe 

rene: Ene ae PS senna 

Ee ance ere Bimmer saa a. 

No 
Z 

rn. an, 
pear rere Seinen pene Beeenncane 

—
 

Dee me Pp con 
YY 

te 

al “hae Sy 
ES 

Rune ceo eae aa nae 

ene sone neonate unitate cai acrenc ves ert Rae iohc SON cman 
; 

a 

et 
a . 

seascrantoraniareaenne reasons Pesan Seen apnea cr 

Ge ee cm ie ar Sree oiary cea ame ate ee 
J 

2 

oe 
bagi, 

asecncescreni: ene as sciisehnns eters ean an se . 

ee Bn 
eee om af 

= 
e 

3 
fee 

Mga enna 
ee ed 

Fe 

let, : 
Se 

ae? 
Png: 

co aa asian [ 

Be 
a ee 

lS ca 
a 

o 

een 
a U irish Bre VR ce eae Seen 

Peau cenit teins Bion nearer etanenreson srosinronniaceh siaineertentas USS cae near a 
eae 

oes 
ane ¥ a 

Poros Pec Sree acne cone nino uae 

cmon mamma eerotiaies ean eon aan seanenisanorcns sp oianas eames ueueneattcen se 
os 

e a 

ae 
) 8 

Per scaamanc Sete ae me See a eam oa a aie 3 ¥ 

Che err—OCO— 
risri U 

a ° yo! Ges 
we 

pa Reena ene Binnrenonenias sar 

ee ale aes: Hea aan race EE 

u 
se 

wee 
° 

Soe Se Simson ets 

pane areas acca prensa tone aia cco ten ak acres ene one 

antes 

wate” 

se Porsenna ocamnnnnnca inten gnenmeecann nnrnleanencnanene 

Sonor eam ae MR I et Maas cm 

es 

= 

Ds 2 

so R. a eran ee TSR De oer essa sneentencrntiannae eoncecntonn 

eee eae ee oe eee _ 

a 

ns 
oP r 

Een 
eas Bes neers pees ene 

ee ne oe ee — 
ss 

a 
a £ 

a sa 
es Be ear es Ses es ee pei pe 9 

- 
=§=§===-=i=sesesees 

soot 
mae 

roa I 
 iiii8ii#.§ ae 

 iii@é@ii(s 

Ba 
2 % 

e 

 ~=—O_O_O_its : 

ee ee paar een Sapien Sacra apei nie 

ane R 
r 

s 
a 

Naan 
hanenmennns sector: KS acne Nantroue ne 

Prvchertaro eae een Serer ratte een peor sei anne aa Seo Recent reneca 

s ° 
of 

a 
ot 

Ronen: err anaunente pao CN pc Beene hina ee oe 

S
e
 

es Resa Ree a uememaan 
alasteatt ¥ 

J ~ 

= 

. 
BOE eran So ee earners anne 

So 

e
e
 

‘gee 

4 
* 

z 
Inn 

a —r—O—C—COi_C_CN hbo aaaennng 

ans Rape sneer aa ie ape = Ree ean eae meron 
a Cc 

5 

oe 
Pe ate, 

ee Gueteece aman Sara Rs 

ee 
Sacean Mss aracnen sean ono 

? @ m : 

- 
se PC ene RO rai seein: cae SS Go 

Pec urnemere rena pronase Rae ca enone en spear eres 

ws 
o 

- 
® aa 

ee 

paren nner Aenean 

ue aa nnn Shamnnehtonn cnet aia ee Rae eae union one nee 
we 

ae 
. 

a 
| 

Remeron BEA ue ean Se soe eerie Seer een reap nran chanaus Ciscoe 

Beets Sean coaonuam nao sania aay San ater 
os 

a 

a 
ni " 

Penta me eran Secreta senietuunen Sera a anener 25 en 

pis. roma Rae Reece pecan pa aoactageein arene noes Pe 
he 

senattt 

, 
Bs 

‘ 
ene Siriaas hare ena eee Soba arent noses 

Rca eee aera sioner sncnnnearntes 
ce 

% 
sane 

S 5 
< 

: 
Recents ectnn pecan Se Rae ca eaceci pina mo 

cae seaneunicscate ae gare ee sien Res aes ROU meena a 
a 

= 

: 
, 

a 
SS 

see ites ioonancagecieereantae panera ae apres 

co 
ee ee eae 

hy 
= 

% 
= 

Pe. 
, 

ge eae 

aCe seer Rea per . Sea nec Serer cna 
: 

2 
. 

% 
2 

f 
aT ee eens co ens SES amantay Sen 

ee 
ers Sateen seers 

ee eee 
. wa 

ae 

“ 
= 

a 
Pa perenne rentresrnoesion aera peracenecn - Geen a ai.) Eg a innate me 

ee Beeniecnnuncan Baraca naa earn 
Mee oe OM aaa 

: 2 

oes Reece Rea eens pa eer ee eee an paces ee piece 

Sa enncanenNan ae Sieauonuaucaunniranonie Soe Shas eran enn 
ee 

- ate 

= 
= 

bicnctenmunnnacntsnns Pera ere ee a 
een ened 

Reece eee se Siussnnann enna Sears Sennen 
; or. oe 

= 
2 

ary 
pier Brennen ahcen nce ae ee eee een sac sae 

Sere eee as Seana Pe Rehan Rae 
. a0 as 

: 2 
|r 

Boas Sarr ne en a Ee ee enema es ieee 

Aap aiiariesran nies Seni enenn crane aie nacnen nan erento SSN pete 
. : 

hee, 
Ba. 

- 
pononc neces Peer strech Scrunmnna ite een 

Shares nearer Benen Ras succierunnaniats ae neocntas 
‘ant s 

= oh, 2 
a ce 

Banco sienna 

uae npr anieta pence 
ee seh: oe @ 

BE Det 

= 
Re 

se 
AS 

ate Br 7 ete arora erred 

BN Barc: Gicionccnnaate ewan Shannan Coe ee 
yey 

:: 
Se > 

; ee ee Piao etiins peas Seeineaone 

Soe ena iota enuidanr nna enon Srna Shean 
" 

2 
’ 

a. 
fp 

Renihrenunr ais Rian nae Moatacnanreusnnena rnin oe 

Rr ae 
ene reenact Sai meeecranens cco ayag 

: 
o 

bs 
1SC. - ey 

Bra aianransnienran easacnes SRG eee cna issnrortatas reo a et caaraain 

Bacarra nee Sas Gere setae see seamen eisenuoaennna / ur 
ih 

wy 
t 

‘Cee Dee Po anus Sareea piesa inchs unagen ene ses sascn ae 

Beer mune ee RS con eamrene esi eae tT 
ce 

tanz oP 
= 

Pees PS Rerat rane Se Sac can Sees 

oe 
Srnec Serena 

A i we Oo 
“ie 

3 
pease moments Bee muon ‘ Seer en ers ee ae eo aaa 

oe 
pa oe Sie Pepe ate ee 

ee oN { 
2 FE 

3 fy ps Ce ana Peonenrencatas Se SiS es aaa necnais 

eae ntaee Nacomvartucnth ah Tesematavetaat ss oan sceaeeneee eivsvnnt cava < omaha 
steht ae 

Frees anente than 
x. 

i 

Beare anette: Sosea con Sensatron oe Bashenenrcneaner en eosevesore ‘ een Sacersen er sotaranatatey at 

Se ees Se runes ee San ne 
ee a 

i T ten ft Pate Se ae RRS 

Roenmeenceancen sp eernemerte Scene resctipeiccceneeesns at annnnaant SRNR 

erect ; J 

= 
m oe 

ia 

Sra uanneaseae is SNe et umancinmnanna Eco anne Semana 
SEE eek . 

= re 2 era en een Greco 

Ree 
seibantinressncn ae S ene nin nrinsterae nineteen ey a at 

pas SNR ; 
a 7 

Poaceae nan Steinmann 

SR enheeeanai ins Reames ptacennneenen sche aicimnatoen isto eatiaear oe 
tt 

+, Roorarsiaa nas Se an 
ae ae 

Roose ennno na eas sores 

puesta anaes scenes saanauninneiaas aes erect es Se 
a beri coenenna tout ranean ie en 

Secs coroners 
Rouen ence ono santos 

“ 

ae a ON SF acs, Soe oc ee oe ee Se 

ee —— 
CE, 

ee —
 

ea e 

=e 

peenun anne ean tanta arinucmnnnecenttiees een peice cne nae ennan ars Bacon area Rae nee nS pee eee ae Baoausasusnanaie 

ees Scena 

a 

Pees Pater Ae #  i@i@éq###§—_s 

be aa ae aro ees ae oe ot cae net oY saorniarer me sananaS ES 
ee es Posen saa ae 

LEGEND 

Eee 3 es zz 
:=~—sXMYsS<MsSséaiaisését. 
=
~
 

i | boun al y 
ee ahaa meee eres 

—rr—“——O———CSsS 

Inter T lat iona 

e
e
e
 

? 

oe 

se FL 

: 

BrssNSsame ene sancae Nonitghaeastat Pineataratcatatye ecco steiner er ae eae 
nara aot Soba ronnie Basen aoe oa a 

d boundary 

ee Ee Ree ee ae 2 ie cenis ee 

g 

ues State an 

eee aa pacts ere see Par Ps Sere ea ae 
ee ae UE 

e 

aN cise PRE A APSA TS Se 
eee eteece tere ma eas petrat tors Beene spaaect 

— 
. | capita! 

 —rr—“‘CUOCO ee eee es ee 

¢ 

Beir anin sah bes maaan Sita eastern Snot ia ed are cies er ta oe San cient foc BoB nncni aaah en non SS ata tes nate se 

® Nationa Cc p 
ie Renae, ita se Es 

es cael pease 
es 

Serra sea aie cette oS ER eS Bean eee ean 
ae i SOie Seater eis ea ae Pesci stiateahcaneeneemnen reed 

i 

peas ee Pape er aces pets ee eae 

. 

Fessiocstantn nectar ap ren ron inate Sioa psa ate aha Be eT eee noes pectoscnonunnincnnest ees Sera See soarctnnanent tenet Re ssancersoonaned 

Feircaninot tertarn Lr ae ae St Eye eee See eo eine Sheer eee cee aN nea aman ee VDE San NR aN Seid 

e City 

ee 
rr —— Pee case 

LL 

il d 

ee Pcs es pare es ereES eae Sy 

rr 

al ro 

a sen ann ai Pea eae eed raed ean retin Boke ean aoa aaa iO aa Seas S Bashan ste aarenee 

a t { R 

 -— 
== Perea et eas eae re ae ee 

re, atta : 

en ora + PE ere area 
rr 

eaten River 

OS 
ek Peete oe es 7 

ee 

Bars Eee 

. “ 

ES ear eot ae 
ee 

Reesor prea oa ee 
ee 

: i Cc an al 

CC 
Perera rat Be a. 

: i : : 

Pesos LR rea a et etree ras -. .. 
~~ 

; 

ce 

Se Pete 
ee eee Soa Ee Re ace Pare 

es 

ve 

e
n
 

etal eee paid eairaies ean kaa Coe ae oe oe een e
e
 

Po rt 

eee ee eeeee eet eee Ba 

rrr 

SS SOc ace ae pao es 
eee REPRE S Regie 

rae 

ee eee saree RReEGEE 
rr 

BR eee ee il ET OT ESE epee Uy se domn saat Ta ee se eae: 

opecreenerbncaaae RR i cE! si at LOO EN ues a ee Sa a ag Baoan Scere ara ana 

y 

C—O 
Sree tes reas EEE TET) hls ie ceatran ee namananernas 

g 
£ 

ineral symbols. 
LF Pee eM Shee 

=== 

<2 

le for min 

See ee Petes Ceres e
r
 

” 

. . 

Ea ae 

ge eee ay aioe artes i Re een ne essences 

° 

a, we 

a 
Sean er nen ce 

ena 
2 

- oa Sie rae seni ieee ane : 

‘ 

0 

. d s mbol indicates p . 
eee Peete = 

i §§=—hEmemh 

’ ’ 

Underlin 8 y 

Enc crea iepcmei tt ae ei 
i 

Ee eee ee ane 

—r—t—“—~—™O—O—O—sSsSsSsSsS Bschool 

ape 

.—i‘(sisritsC:~—~—~—O—O—~—COC 
ee eee 

rrr i itrCisiCizs:C basecey 

rc 
CC 

TT 

—rr—“‘—O_OCOCOCCO j 
ee se eee PORTERS 

a 
e. kilo eters 

EERE



I 

THE MINERAL INDUSTRY OF 

By William L. Zajac 

Germany continued to suffer during of the economy despite all the negative 12,000 companies originally held by the 

1993 from the effects of the international | forces at work, a task that had to fight | agency. 

recession and the unexpectedly large | not only the global recession but also the | = 

financial burden of unification. The | incorporation of the eastern States into ENVIRONMENTAL ISSUES 

global _recession, particularly in | the Federal Republic. The agency 

Germany’s fellow European Union (EU) responsible for privatizing the former Policies dealing with the environment 

member countries, cut into revenues | East German state holdings, the | in Germany are the bailiwick of the 

earned from exports, the driving force Treuhandanstalt (Trustee Agency), | Minister for the Environment. With 

behind Germany’s economy. The | presented its last budget to the Bundestag regard to mining, environmental concerns 

country also continued to face difficulties late in 1993. The primary purpose of the | are addressed under the Federal Mining 

in incorporating and modernizing the new | agency, privatization, was to be | Law and its provisions for environmental 

Federal States, and the tremendous costs | completed at the end of 1994, and the | impact assessments that are to be done 

of about US$110 billion annually have | agency is slated to be dissolved. This | before mining can start. The objective of 

only added to the problems caused by the | last budget shows revenues of the | the environmental impact assessment is 

recession. The costs include not only | equivalent of US$6.5 billion and | the identification and evaluation of all 

modernizing plants and the social benefits expenditures of about US$30 billion. By environmental consequences of a planned 

for those who lost jobs as a result of | law, the agency has a budget ceiling of | project, taking into account various 

closing or cutting down at obsolete or US$22.5 billion, thus an additional US$1 | design options, including the zero option. 

inefficient plants and operations, but also billion had to be cut from expenditures to | The process in Germany, as in other 

the costs associated with cleaning up | meet the cap. The budget for 1994 puts | countries, is a risk for the concern 

pollution and bringing the eastern States | more emphasis than in the past on involved because there is no guarantee 

up to the social standards of the western modernization measures and | that after the completion of the 

States. environmental cleanup. Privatization, | assessment, involving considerable time 

The gross domestic product (GDP) in modernization, and liquidation efforts will | and resources, that the project will be 

Germany in 1993 dropped by 1.3% for | cost about US$18 billion, and interest | approved. Under the provisions of the 

the country as a whole. Because the old | payments are scheduled to rise to US$6.2 | Federal Mining Law, the following are 

and new countries were still not entirely | billion from US$3 billion in 1993. required in conjunction with the 

comparable in 1993, data for both parts The total accumulated debt of the | assessment: 

were still being collected by the Federal | agency will amount to about US$162 ‘description of the expected 

Bureau of Statistics. The GDP dropped | billion by the end of 1994. This amount | environmental consequences; 

by 1.9% in the western States and rose includes net expenditures of US$76 ¢ data to support the identification and 

by 6.3% in the eastern States during | billion for privatization and modernization | estimate of the consequences; 

1993. Comparable figures for 1992 were efforts; US$47 billion in outstanding edescription of the preventive 

rises of 1.6% for the western States and | debts accumulated by East German | measures for avoidance, reduction, 

9.7% for the eastern States. All German | companies taken over by the agency; | equalization, or substitution of the 

GDP in 1993 was the equivalent of | US$35 for other expenditures, which | consequences; 

US$1,880 billion, of which 91.2% was include environmental cleanup; and ¢ data concerning the environment and 

accounted for by the western States and | US$3.6 billion in interest charges. its components; 

8.8% by the eastern States. At the end of 1993, the edata on alternatives to the planned 

Treuhandanstalt still held about 1,000 | project; and 

GOVERNMENT POLICIES eastern German companies that employed ¢ difficulties associated with gathering 

AND PROGRAMS about 125,000 persons. Solutions were | the necessary data. 

| being found for all but 320 of the Other than in mining, changes have 

The primary concern for the German companies, and privatization had been been proposed in Germany’s recycling 

Government during 1993 was stabilization completed for 97% of the more than law, which covers households and small 
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businesses but excludes industrial wastes, | raw materials and fuel were needed to COMMODITY REVIEW and the changes are scheduled to be | feed industries that were producing Less. | 
reviewed in early 1994. As passed in Ongoing recession in Germany’s principal Metals 
late 1990, the law requires, as of January | export markets and low prices 
1, 1996, 70% of aluminum, glass, and internationally for its products and Aluminum.—Germany’s aluminum tinplate (up from 20%, 30%, and 40% | cheaper products from countries with industry suffered as a result of the respectively as of Jaunary 1, 1993) to be | lower production costs caused production ongoing recession within and outside the recycled according to the system | cuts in areas such as metals, while a country’s borders, the fall in demand for established. The law is causing | continued construction boom in the aluminum in the construction industry, problems, however, because the Germans | eastern States caused production increases and the rise in imports of the metal from cannot process all the waste collected | in building products. Decreased output the countries of the former U.S.S.R. (including board composites, | of such consumer goods as automobiles The production cuts and smelter closings board/paper, and plastics), and some of required less raw or _ semifinished called for to try to bridge the gap the countries to which it is being exported products. Production figures for between supply and demand in Germany are complaining about the waste being Germany’s mineral industry are shown in and other aluminum-producing nations "dumped" in their countries, harming | table 1. (See table 1. ) were counteracted by new capacity their domestic recycling efforts. The coming on-stream and reaching full 
eventual target for the recycling would TRAD RADE production in nations not agreeing to cuts. remain the same for January 1, 1998, in The large amount of metal entering the the proposed amendment to the law, but Preliminary data on German trade market from the nations of the former the increase would be more gradual, in | from the Statistisches Bundesamt show U.S.S.R. not only added to the market three steps instead of two. that exports of goods during 1993 imbalance, but also contributed to a lower Another potential problem for the | declined by 4.4% compared with those of price for the metal, thus cutting into German recycling law is that it has higher | 1992 and imports of goods declined by aluminum producers’ revenues. Primary targets than that of the draft recycling law | 12.8% during the same time. The aluminum prices hit an 8-year low in of the EU. The Germans believe that this | balance of payments increased to the 1993, and at the end of the year, stocks is allowed under provisions of the Treaty equivalent of US$148 billion in 1993 of primary aluminum held by the London | of Rome, but other EU members | from US$130 billion during the previous Metal Exchange were almost 2.5 million challenge this claim. No determination year. tons. 
had been made on this claim at the end of a | 
the year. The general opinion seemed to | STRUCTURE OF THE Steel.—The German steel industry be, however, that the EU rules on waste MINERAL INDUSTRY suffered along with the other basic 
would be toward setting flexible, 5-year industries in 1993, with both structural targets for overall recovery of waste The structure of the industry in changes and the economic downturn in 
rather than fixed percentages for each Germany, the principal companies | the BU continuing to depress this type of waste and by avoiding the use of Operating in the production and industry. Capital equipment, construc- materials that become waste. The EU processing of metals and minerals, is | tion, motor vehicles, and packaging, the ministers were trying to avoid the shown in table 2. The restructuring and major steel-consuming industries, all problems that have been arising in privatization of the facilities in the eastern recorded a large decline in their Germany because of its ambitious | States continued in 1993, with the activities. This decline, combined with a percentages for different types of Treuhandanstalt retaining control of some drop in the prices of steel products (20% TecCOvery-reuse, recy cling , incineration, of the companies until they are closed or to 30%, depending on product, compared 
or other. Another point that has been sold. Most of the producing and | with prices in 1990), kept most of the holding up agreement on a recycling law processing facilities still in operation in steel companies in debt again in 1993. for the EU is the opposition by some | the eastern States are small compared | The industry was also subjected to a members of an energy tax that would be with those in the western States, except restructuring plan under the auspices of part of the law and that would be aimed | for the lignite and potash operations, | the European Commission, an effort to at cutting greenhouse gas emissions. which are large by any standards. (See | set up financial mechanisms to encourage a A | table 2.) voluntary capacity reduction. In addition PRODUCTION 

to the capacity reduction, which had not 
taken effect by the end of the year, Various forces, both external and significant oublic assistance was granted domestic, worked on the German metals to manufacturers of flat rolled products in and minerals industries, resulting in Germany (and in other countries) in an generally decreasing production as less 
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effort to maintain social stability by | mining, an effort never undertaken by the | 1985—36,111; 1986—29,917; 1987—29,758; | 

preventing further job losses and thereby | operators of the mine. In addition to | 1988—35,117; 1989—36,310; 1990—8,654; 

higher unemployment. The assistance stabilizing and decontaminating the | 1991—9,391; 1992—9,802; and 1993—9,239. 

was granted in exchange for pledges to tailings, which had been piled outside the 

reduce operations that were running at | mineshafts, a major effort is needed to Potash.—The potash industry in 

inefficient capacities. decontaminate the water supply in the | Germany was in an unsettled state during 

In the eastern States, considerable | area. To begin with, channels were | 1993 as a result of the poor economic 

efforts continued to prevent the closing of | created in the piles of tailings to channel | conditions and the restructuring of the | 

the largest steel plant in what had been | rainwater away from the mines and to | industry in the eastern States. After 

the German Democratic Republic, the | prevent their flooding and adding to the | many months of study by the European 

EKO Stahl AG plant in Eisenhiittenstadt. | underground water contamination. In | Commission and uncertainty in the 

In 1991, the plant had a raw steel | 1993, the equivalent of about US$22 | outcome of a proposed merger, the 

capacity of 2 Mmt/a and a rolled steel | million was spent on the cleanup (about | Commission near the end of the year | — 

capacity of 2.5 Mmt/a. At the end of the US$24 million in 1992) and involved the | approved the merger of Kali und Salz AG | 

year, the Treuhandanstalt had granted | cooperation of Australia, Canada, the | (K&S) and Mitteldeutsche Kali AG 

sole negotiation rights for the takeover of | Czech Republic, France, and the United | (MdK) into the new company Kali und 

the plant to Riva, a private Italian steel | States. These five countries were | Salz GmbH. The Commission 

group, against competition from German awarded about 80% of the contracts for | determined that the dominant position of 

manufacturers. The Riva proposal was | the cleanup to ensure the independence of | K&S in the German market for 

that it would buy 60% of EKO Stahl | the scientific work involved, which is | agricultural potash would have been 

while the Treuhandanstalt would retain | expected to take about another 3 years. reinforced, even in the absence of the 

40%. Together the two concerns would | In toto, the German Government expects | merger, because it would have taken over 

invest US$740 million in building a hot- | to spend the equivalent of about US$8 | the market share of MdK if MdK had 

rolling mill (the equivalent of a minimill) billion on the project. In 1993, the | withdrawn from the market, which would 

with an annual capacity of about 900,000 | cleanup produced 200 to 250 tons of | have been the case because no other 

tons. Riva would also guarantee 3,600 | yellowcake, which is to be marketed | concern seemed to be willing to acquire 

jobs, 1,700 of which would be at the internationally, and the entire cleanup is | MdK. The Commission also stated that 

steel mill. In 1990, EKO Stahl employed | expected to produce 2,400 to 2,800 tons the merger would help the area’s social 

more than 12,000 persons. Other | of yellowcake. and economic cohesion at a time when 

German steel producers were criticizing the eastern States were suffering from a 

the plan, saying that it would merely be Industrial Minerals severe structural weakness. 

another competitor in the country’s steel The new company will operate six 

sector and would add to the existing Amber.—In 1974, amber was | potash mines in Germany with a total 

overcapacity. The European Commission | discovered in the worked out areas of the | capacity of 3.65 Mmt/a of K,O by 1997, 

had yet to review the plan to ensure that | Bitterfeld brown coal mine Goitsche in | after closings and restructuring. The 

the project did not add to the Saxony-Anhalt. The seam containing the | mines remaining in operation would be 

overcapacity in the German steel | amber was 0.1 to 1.6 m thick and had an | the Zielitz and Unterbreizbach Mines in 

industry, that its investments contained no | average content of 300 to 400 g/m of | the eastern States and the Hattorf, 

hidden subsidies, and that the plan was | crude amber. Production began in 1975 | Neuhof-Ellers, Sigmundshall, and 

economically viable. and ended in May 1993, with total | Wintershall Mines in the western States. 

production of crude amber amounting to | The Commission approved an injection of 

Uranium.—Although the mining of | 622.5 tons and prepared amber amounting | about US$930 million into the new 

uranium has dropped to very low levels | to 434.7 tons. After being sized and | company. Of the total, about US$605 

in Germany, production in the eastern | prepared, the amber was sent to Ribnitz- | million would be a direct capital 

States (the former German Democratic | Damgarten on the Baltic Sea where it was | contribution to restore profitability, and 

Republic) had been among the highest in fashioned into jewelry. Starting in 1988, | this amount would be monitored to ensure 

the world. Under a joint project with the | pieces under 13 mm were used to make an | that it was spent only on the mines 

then-U.S.S.R., the Germans produced | amber lacquer. No information has been | operated by the former MdK. At the end 

about 5,000 tons of contained uranium | given as to the value of the amber produced | of the restructuring, the work force at the 

each year between 1946 and 1990 using | or the jewelry fashioned therefrom. | former MdK mines is expected to be 

a chemical leaching process in the | Production at the site of prepared amber, in | about 3,000 persons, down considerably 

southern Harz Mountains. Production | kilograms, was as follows: 1975—1,000; | from the 30,000 persons in the mid- 

has stopped, but the legacy of the mining | 1976—5,387; 1977—9,664; 1978—11,098; | 1980’s. The approval of the merger and 

continues. Cleanup efforts have started 1979—16,974; 1980—27,455; 1981—35,445; | the restructuring plan also ended labor 

on the tailings left from the years of 1982—39,283; 1983—49,231; 1984—34,858; | disruptions and actions by employees of 
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the former MdK, especially the persons | lignite mining, all opencast, covered | Ruhr region of the western States. It also 
| working at the Bischofferode Mine in | 1,280 km? or 1.2% of the land area of | once was heavily polluted because of 

Thuringia. When MdK announced that | the country. The lignite, high in sulfur, | mining and industrialization, but has been 
the mine was slated to be closed at the | was burned in powerplants to produce | cleaned up and has been turned into a 

| end of 1993, the miners and their electricity, in homes in the form of | services sector and tourist attraction, with 
a supporters staged demonstrations and | briquets for heat and cooking, and as a | lakes formed by water pumped out of 

_ | hunger strikes to protest the decision. | power source for factories. Not only did | closed mines. Another obstacle to 
_ | These actions were taken despite the fact | the mining scar the earth and the burning | closing more mines is the German Mining 

that the company said that all 700 persons | pollute the air, but the empty pits were | Inspectorate, which oversees the 
employed there would be transferred to | allowed to fill with water or were used as operation and closing of mines, and now 
other company subsidiaries or be given dump sites for chemical and other plants. | oversees the mines in the former German 

| compensation. The mine was closed at | The water that collected in the pits very | Democratic Republic. The Inspectorate 
the end of the year, and the miners | soon became contaminated with sulfuric | has very specific regulations that govern 

| accepted payments or new positions. | acid and/or the waste dumped there by | the closing of mines, and it is in the 
_ | Although the mine itself has been closed, | local industries, and that water, in turn, | interest of all concerned to meet the 

its economic reserves, estimated to be | flowed into rivers and seeped into | regulations. The Treuhananstalt, or other | able to last for another 50 years, will be | underground domestic water sources. | new owners of the mines, must meet all 
accessed by an 11-km gallery from the | The task facing the Governments, local as | the requirements of reclaiming or _ | Hattorf Mine in Hesse. well as Federal, is not only closing the recultivating the mines before the land 

_ The German potash producers also | mines and finding jobs for or retraining | can be sold, and the prospects of finding | searched for new markets for their | those who worked there, but also the | a buyer for land that is so heavily 
product during the year. One result of cleanup of the pollution and making the | polluted is slim. 
the search was a contract with fertilizer | land again fit for cultivation. Plans and 

| Producers in India to provide more than | methods to do this have been proposed, INFRASTRUCTURE 
| 400,000 tons of potash in a 6-month | but the major obstacle is the money 

period beginning in October 1993. This | involved. The proposal has been to split Germany has a total of 590,909 km of 
contract is important because the | the costs between the local and Federal highways and roads, ranging from the Germans must find new markets to help | Governments. For localized | high-speed Autobahn System to stimulate growth to replace the ones in | contamination of cases that are not life- | undeveloped gravel and_packed-dirt 
the eastern part of Europe that were lost | threatening, the local Governments would country roads. Of the total, the Autobahn when the eastern States merged with the | provide 40% of the costs of cleanup and | consists of 8,290 km, national highways western States of Germany. the Federal Government would provide | consist of 43,786 km, state highways 

60% of the cost. For cases that are more | consist of 99,447 km, and municipal, Mineral Fuels difficult and hazardous, the local country, and secondary roads consist of | Governments would provide 25% and the | 439,386 km. The railroad system 
Lignite production in the eastern States | Federal Government would provide 75% | consists of 45,468 km of track, about 

of Germany has dropped by 62.8% | of the costs. The total costs, estimated | 90% of which is Government owned. Of 
compared with production in 1988, just | for the next 5 years at about US$9 | the total, 44,769 km is 1.435-m standard- 
before unification, and by 31.3% | billion, have been disputed by local | gauge and 699 km is 1.000-m gauge compared with production in 1991, the | critics, saying that the pollution is not as | track. Pipelines include a 3,644-km line first full year of unification, while | bad as initially thought and cite the levels | for crude petroleum, 3,946 km for ) production in the western States has | of spending so far on the sites. These | refined products, and 97,564 km for remained fairly steady, dropping in 1993 arguments have been countered, however, | natural gas. Inland waterways and canals mainly as a result of the poor economic | with the arguments that not much has | consist of 7,541 km and have 3] major conditions. Part of the decrease in the | been spent because the local Governments | ports, with the Kiel Canal an important eastern States has been from the collapse | have been having trouble raising the | connection between the Baltic and North of the industrial base that depended on necessary money, they are reluctant to | Seas and the Rhein-Main-Danube Canal a the lignite as an energy source for plants | close some existing mines because that | connection between the North Sea and the and factories. However, a far more | would exacerbate the unemployment | Black Sea. Major maritime ports include crucial reason is the pollution generated | problem, and some of the urgency has | Hamburg, Rostock, Bremerhaven, 
by not only the mining but also the | been lost because the area does not look | Bremen, and Wilhelmshaven, which policies of the former Government that | so bad since so many of the factories and | together account for about 70% of total did not consider the consequences of the | other polluters have shut down. merchandise traffic. In 1993, the neglect of the infrastructure of Those who have been encouraging | German merchant marine consisted of industrialization. | Before unification, rapid cleanup cite the example of the | 565 ships of 1,000 gross tons or more, 
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totaling 4,928,759 gross tons. Of the "Where necessary values have been converted from | Statistisches Bundesamt. | 

total, 303 were cargo ships, 134 were neem Mie ocean et daring 1993. of Wirtschaft und Statistik (Economics and 

container ships, 28 were roll-on/roll-off Statistics), Wiesbaden, Statistisches , 
OTHER SOURCES OF INFORMATION - | 

TT ere Iefied natural gas tankers, 12 Wochenbericht (Weekly Repo), Berlin, 
were bulk carriers, 10 were refrigerated Agencies Deutsches Institut fir Wirtschaftsforschung. 

cargo Carriers, 9 were oil tankers, T Were | statistisches Bundesamt (Federal Statistics\ 
barge carriers, 6 were combination bulk | office) : 

carriers, 5 were combination ore/oil | Gustav-Stresemann-Ring 11 

carriers, 5 were railcar carriers, 5 were 65180 Wiesbaden, Germany 

short-sea passenger carriers, and 3 were | Bundesanstalt fiir Geowissenschaft und | 

passenger ships. Rohstoffe (Federal Institute for Geosciences | 

The recently opened Rhein-Main- | nd Natural Resources) ae 

Danube Canal exceeded all expectations | Stilleweg 2 | | | 

in its first full year of operation, 3000 Hannover 51, Germany | 

exceeding the forecasts for maritime me? none: 3 , > 

traffic for the year 199 7. During 1993, Bundesministerium fiir Forschung und | | 

about 4.5 Mmt of freight and a total of Technologie (Federal Ministry for Research | , 

1,000 passenger ships navigated the | and Technology) | 

canal. Officials pr edicted that the Heinemannstrasse 2 | 

tonnage would rise dramatically when the | 53175 Bonn, Germany 

embargo against the former Yugoslavia is | Bundesministerium fur Wirtschaft, Abteiling | 

lifted and that within 10 years the canal | III, Energiepolitik, Mineralische Rohstoffe 

would have to be expanded to handle the | (Federal Ministry for Economics, Section 
traffic. III, Energy Policy and Mineral Raw : a | : 

Materials) | | 

ee | Bonn-Duisdorf, Germany 

OUTLOOK Deutsches Institut fiir Wirtschaftsforschung 

, . . (German Institute for Economic Research) | | 

Germany s economy will most likely | Koningen-Luise-Strasse 5 

remain in recession until the general | p-14195 Berlin (Dahlem), Germany 

world economy improves enough that the | Telephone: 30 82 99 10 | 

demand for German consumer products | Fax: 30 82 99 12 00 

increases to levels that can stimulate the 

German production sector. Economic | Publications 

indicators at the end of the year were 

more positive than they had been for the Aussenhandel (Foreign Trade), Wiesbaden, | 

past several quarters, giving rise to the Statistisches Bundesamt. . | 

hope that the recession had reached Der Bergbau in der Bundesrepublik | 
Deutschland: Statistische Mitteilungen der 

bottom and growth would soon start. | Bergbehorden (Mining in the Federal | | 

Unification is costing the western States | Republic of Germany: Statistical Reports), 

the equivalent of about US$100 billion | Clausthal-Zellerfeld, Bundesministerium fur 

per year, and although the GDP of the | Wirtschaft. | 

eastern States is growing, it is growing | Jahrbuch fiir Bergbau, Energie, Mineralél und 

from such a low level that the growth is | Chemie (Mining, Energy, Petroleum, and 
not having a significant effect on the chemical Yearbook), Essen, Glickauf 

mbH. 

Rostruct cng me hone. tw be whole. Metallstatistik (Metal Statistics), Frankfurt am 

efficient, in the western States as well as Mani . Metallgesellachaft AG *, 
. ultiple mining and processing industry 
in the eastern States, results in an publications. 

increasing number of jobs being lost, Production im Produzierenden Gewerbe nach 
which in turn cuts into the available | Waren und Warengruppen (Production by 

resources of the Federal Government in | Industrial Concerns by Goods and Groups of 

the form of payments for unemployment | Goods), Wiesbaden, Statistisches 

compensation, retraining, and other social Bundesamt. 

costs. Statistisches Jahrbuch fir die Bundesrepublik 

Deutschlands (Statistical Yearbook for the 

——__—_—_—_——- Federal Republic of Germany), Wiesbaden, . 
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TABLE 1 

GERMANY: PRODUCTION OF MINERAL COMMODITIES! 
(Metric tons unless otherwise specified) 

TTT 

Commodity 1989 1990 1991 1992 1993 “Gan 1 1008) 
METALS 

Aluminum: 
| 

Alumina, Al,O, equivalent: : 
Calcined: | 

Eastern states 69,000 27,000 XX XX XX XX 
Western states 964,017 921,567 XX XX XX XX 

Total XX XX 863,222 856,972 840,038 900,000 
Hydrate: Western states 1,173,993 1,172,808 1,148,310 1,119,898 1,109,978 1,530,000 

Metal: 

Primary: 

Unalloyed: 

Eastern states 53,930 19,731 XX XX XX XX 
Western states *742,011 720,256 XX XX XX XX 

Total XX XX 690,321 602,791 551,931 700,000 
Alloyed: Western states” 527,151 526,736 511,356 *§24,901 474,585 600,000 

Secondary: 

Eastern states 53,802 51,580 XX XX XX XX 
Western states (unalloyed and alloyed) 537,376 538,901 XX XX XX XX 

Total XX XX 541,644 *§35,280 408,120 600,000 
Arsenic, white: Ar,O, content: Western states *360 *360 *300 *300 °300 500 
Cadmium metal, refinery: 

Eastern states 26 17 XX XX XX XX 
Western states, including secondary 1,208 973 XX XX XX XX 

Total XX XX 1,060 941 1069 ——~—«*4,200 
Cobalt metal including alloys: Western states 733 *1,303 5975 *815 3602 1,200 
Coppers SSS SSeS 

Mine output, Cu content: 

Eastern states 7,906 3,564 _ — — — 
Western states (recoverable) 122 3 — _ — _ 

Total XX XX — — — — 
Ma  —— See 

Smelter: ts=~=<“SsSsSS 
Primary: 

Eastern states *20,100 °14,000 XX XX XX XX 
Western states 176,900 183,600 XX XX XX XX 

Total XX XX 171,900 "178,100 175,000 ~—~=—~—~S«SS,000 
Secondary: Western states 79,000 70,000 *70,000 *70,000 *70,000 100,000 

Refined: Primary including secondary: 

Eastern states 93,600 56,700 XX XX XX XX 
Western states 475,162 476,242 XX XX XX XX 

Total refined XX XX 521,545 «581,469 ~—-«631,891 ~~ ~~~650,000 
Of which secondary in Western 

states 279,100 272,200 318,300 345,400 361,482 450,000 
Gold, mine output, Au content: 

Eastern states kilograms 2,047 1,751 XX — ~~ — 
Western states do. °16 18 XX — — _ 

Total do. XX XX "10 — — _ 
See footnotes at end of table. 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

ce SnOnSSSISNEnnITS ue 

Commodity 1989 1990 1991 1992 1993 “Gen 1, 1994) 

METALS—Continued 

Iron and steel: 

Ore and concentrate: Western states: 

Gross weight "105,574 83,473 120,334 ™109,468 °75,000 100,000 

Fe content ™14,780 11,686 716,841 15,326 *10,500 14,000 

Metal: | 

Pig iron: 

Eastern states 2,732,000 2,163,000 XX XX XX XX 

Western states 32,112,000 © 29,585,000 XX XX XX XX 

Total xx ~ XX ~ 30,608,000 ~ 28,538,000 ~ 26,968,000 30,000,000 

Ferroalloys: 

Eastern states 130,000 125,000 54,000 *10,000 *10,000 20,000 

Western states (includes speigeleisen, 
unspecified crude iron, and blast 
furnace ferromanganese with 2% or 

more carbon) 536,000 °441,000 *357,000 *353,000 *350,000 500,000 

Of which ferrochromium: 

Eastern states 22,000 21,000 _ — — — 

Western states *33,350 *37,500 *33,650 "26,500 *25,000 30,000 

Steel, crude: TO 

Eastern states 7,829,000 5,546,000 XX XX XX XX 

Western states 41,073,000 38,435,000 XxX XX xX XX 

Total XX XX 42,169,000 *39,711,000 37,622,000 45,000,000 

Semimanufactures: 
| 

Eastern states *5 600,000 *4,000,000 XX XX XX XX 

Western states 31,702,000 29,729,000 XX XX XX XX 

Total XX XX 32,741,000 31,400,000 29,857,000 35,000,000 

Lead: 

Mine output, Pb content, recoverable: 

Western states 7,420 7,146 *§ ,933 1,485 — _ 

Metal: 

Smelter: 

Eastern states "20,000 *15,000 XX XX XX XX 

Western states 170,200 162,100 XX XX XX XX 

Total XX XX 160,800 175,300 129,800 250,000 

Refined, primary: 

Eastern states 40,100 45,500 XX XX XX XX 

Western states 170,200 162,100 XX XX XX XX 

Total XX XX 171,210 175,300 174,585 250,000 

Secondary: Western states 179,700 186,700 201,700 179,000 159,486 300,000 

Nickel: 

Mine output, Ni content: Eastern states 1,476 872 — _ — —_ 

Metal, refined: Eastern states 2,271 1,657 850 — _— — 

Platinum-group metals: 

Mine output, metal content: Eastern states 
kilograms 2,592 2,023 *1,100 — — —_ 

Metal, refined: Western states do. *68,000 *65,000 *65,000 *65,000 *60,000 75,000 

See footnotes at end of table. 
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| TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES' 
| (Metric tons unless otherwise specified) 

| Commodity 1989 1990 1991 1992 1993 nye 1 199d 

METALS—Continued 

Selenium metal 

Eastern states 25 "15 XX XX XX XX 

Western states *100 *110 XX XX XX XX 

Total XX XX 110 125 *120 200 

Silver: 

Mine output, Ag content: (recoverable) 

| Eastern states kilograms 53,000 35,000 XX XxX _— — 

Western states do. 6,173 5,633 xXx XX — — 

Total — do. XX XX 4,477 7960 — — 

Metal, refined: ERE EEE 

Eastern states do. 172,000 175,000 XX XX XX XX 

| Western states do. *600,000 *600,000 XX XX XX XX 

| Total do. XX XX *700,000 °630,000 *600,000 800,000 

Tin: 

Mine output, Sn content: Eastern states 2,413 1,806 118 — — — 

Metal: Primary including secondary: 

, Eastern states : 3,470 2,862 XX XX XX XX 

Western states 300 *500 XX XX XX XX 

Total XX XX 700 *700 100 250 

Uranium concentrate, U,O, content: 

Eastern states 4,481 "2,972 XX XX XX XxX 

Western states 57 11 XX XX XX XX 

‘Total | XX XX 10 232 225 500 

Zinc: 

Mine output, Zn content: Western states: 

Analytic content 63,900 58,200 53,987 14,288 — _ 

~ Recoverable content 53,754 49,141 ™46,861 711,767 = — 

a rr 
___Eastermstates 18,500 12,700 XX XX XX XX 

Western states (including secondary) 353,483 337,596 XX XX XX XX 

Total XX XX 345,712 383,117 380,948 430,000 
INDUSTRIAL MINERALS 

Abrasives: 

, Natural: Pumice: Western states 330,000 318,000 366,000 591,000 647,000 650,000 

Natural: Pumice: Western states 330,000 318,000 366,000 591,000 647,000 650,000 

Artificial corundum: Western states” 91,806 87,374 68,542 58,592 58,931 100,000 

Barite, marketable: 

Eastern states (contained BaSO,) 89,400 761,433 XX XX XX XX 

Western states 144,106 147,836 XX XX XX XX 

Total XX XX 163,691 157,014 147,614 200,000 

Boron materials; Processed borax, Na,B,O, 

10H,O content: Eastern states °4,000 °4 000 *3 000 *2 ,000 *2,000 3,000 

Bromine: Western states 2,000 1,500 *1,500 °750 °750 1,650 

Cement: 

Clinker: Western states (intended for market) 1,300,000 1,310,000 1,052,000 1,221,000 1,114,000 200,000 

Hydraulic: 

Eastern states 12,264,000 7,228,000 XX XX XX XX 

Seefoomotesatendoftable. SSS 
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TABLE 1—Continued | 

GERMANY: PRODUCTION OF MINERAL COMMODITIES’ - 

(Metric tons unless otherwise specified) | - 

a 

Commodity 1989 1990 1991 1992 1993 Aten 1 199d. | 

INDUSTRIAL MINERALS—Continued 

Cement—Continued: | | 

Hydraulic—Continued: | 

Western states 28,499,000 30,456,000 XX XX XX XxX 

Total XX XX 34,396,000 37,529,000 36,649,000 59,000,000 

Chalk, crude including ground: | 

Eastern states 370,000 *300,000 XX XX XX XX | 

Western states 421,000 412,000 XX XX . Xx _ Xx | 

Total XX XX *600,000 *516,000 440,000 750,000 | 

Clays: 

Bentonite: Western states” 584,898 576,947 582,618 "581,169 *575 ,000 750,000 —_ 

Bleaching and Fuller’s earth: Western states? 636,000 653,000 708,000 673 ,000 °670,000 ~ 800,000 

Ceramic clay: | 

Eastern states 345,000 *300,000 XX XX XX XX . 

Western states 2,707,000 3,037,000 XX XX XX XX 

Total XX XX *2,998,000 3,119,000 3,292,000 4,000,000 

Fire clay: 

Eastern states 766,000 *400,000 XX XX | XX XX | 

Western states 1,058,000 1,110,000 XX XX XX XX 

Total XX XX 1,084,000 *1,276,000 1,191,000 2,000,000 : 

Kaolin, marketable: | , 

Eastern states *308,000 *200,000 XX XX XX XX 

Western states 737,645 684,183 XX XX XX XxX | 

Total XX XX 683,505 7663,782 836,000 1,200,000 | 

Unspecified and other: 

Eastern states 621,000 *400,000 XX XX XX XX | 

Western states 569,000 533,000 XX XX XX XX | 

Total XX XX 761,000 571,000 888,000 1,000,000 | 

Diatomite: 

Eastern states 11,000 14,000 XX XX XX XX 

Western states 46,800 49,800 XX XX XX XX | 

Total XX XX "47,479 51,721 °50,000 100,000 

Feldspar: . 

Eastern states: 

Feldspar sand 74,000 *70,000 *65,000 *50,000 *50,000 75,000 

Feldspar stone 10,000 *10,000 °10,000 °10,000 °10,000 20,000 

Western states: Marketable including 332,638 337,572 328,788 *324,747 *320,000 500,000 

byproduct eee LC 8 

Fluorspar: 

Eastern states 93,762 *61,830 15,515 — — — 

Western states: 

Acid-grade 67,050 *75,750 *54,000 *50,000 *48,500 75,000 

Metallurgical-grade 7,450 "9,550 *7,000 3,051 *1,500 6,000 

Total XX XX *76,515 53,051 *50,000 71,000 

Graphite: Western states: 

Crude °15,800 19,314 15,807 711,963 *10,000 20,000 

See footnotes at end of table. 
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. TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

TS 

Commodity 1989 1990 1991 1992 1993 “Gan. 1994) 

| INDUSTRIAL MINERALS—Continued 

Graphite—Continued: 

Marketable‘ °45,000 47,332 45,355 36,909 35,508 55,000 

Gypsum and anhydrite, marketable: 

Eastern states 2,678,000 *2,300,000 xX XX XX XX 

Western states 2,201,000 2,172,000 XX XX XX XX 

Total XX XX *4,211,000 * °4,353,000 2,678,000 5,000,000 

Lime, quicklime, dead-burned dolomite: 

Eastern states 3,407,000 *3,000,000 xX XX XX XX 

Western states 7,033,000 6,893,000 XX XxX XX XX 

Total XX XX 7,532,000 7,542,000 7,483,000 10,000,000 

Magnesium salts (byproduct of potash mining): 

Eastern states °775,000 °585,000 XxX XX XX XX 

Western states 1,102,880 71,126,038 XX XX XX XX 

Total XX XX 71,548,442 * °1,035,290 793,000 1,250,000 

Nitrogen: N content of ammonia: 

Eastern states 1,200,000 *1,021,000 XX XX XX XX 

Western states 1,732,117 1,671,444 XX XX XX XX 

Total XX XX 2,123,331 2,112,524 2,100,495 2,750,000 

Phosphate materials: CE 

Phosphatic fertilizers, P,O, content: 

Eastern states 287,000 54,000 XX XX XX XX 

Western states 253,000 872,564 XX XX XX XX 

Total XX XX 735,681 | 738,160 730,000  ~~—~*850,000 
Thomas slag: Western states: 

Gross weight 122,000 128,000 ™142,000 ™120,000 *100,000 150,000 

P.O, content 18,000 19,000 *21,000 18,000 *15,000 25,000 

Pigments, mineral, natural: Western states 7,596 6,218 7,043 10,100 °5 ,000 6,000 

Potash: 

Crude, gross weight: 

Eastern states 32,783 ,247 726,189,873 XX XX XX XX 

Western states 26,001,719 26,105,195 XX XX XX XX 

Total XX XX 41,321,715 "37,280,109 30,434,000 —~—~52,500,000 
Crude, K,O content: EEE EEE ESS 

- ‘Easternstateps==s=—“‘is=S*s*s*s*é*é*é‘“‘~=s*~™S 3,852,484 3,138,211 XX XX XX XX 
Western states 2,752,295 72,796,288 XX XX XX XX 

Total XX XX 4,673,363  *4,259,322  °4,000,000 —~—~«6 000,000 
Marketable, K,O content: CO 

Eastern states *3,199,849 2,653,280 XX XX XX XX 

Western states 2,187,987 72,307,361 XX XX XX XX 

Total XX XX 3,855,395 -—=«-*3,472,898 | 2,900,000 ~~ ~<450,00 
Pyrite, marketable concentrate, gross weight: 

Eastern states 230,000 *135,000 XX XX _— — 

Western states 342,051 301,778 XX XX —_ _ 

See foomotesatendoftable. SS 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 1991 1992 1993 “gan 1 1994, 

INDUSTRIAL MINERALS—Continued - 

Pyrite—Continued: 

Total XX XX 219,179 52,932 — — 

Salt, marketable: 

Evaporated: 

Eastern states 760,300 744,772 11,496 7,854 XX XX 

Western states 941,000 785,000 778,000 807,000 813,000 XX 

Rock and other: 

Eastern states *§,130,739 74,081,139 2,442,565 1,983,432 XX XX 

Western states 10,997,147 10,808,186 11,747,212 10,296,109 11,207,018 XX 

Total XX XX 714,979,273 713,094,395 12,020,018 16,500,000 

| Sodium compounds, n.e.s.: 

Soda ash, manufactured: 

Eastern states 917,000 ™850,000 XX XX Xx XX 

Western states 1,443,129 1,435,766 XX XX Xx XX 

Total XX XX °1,948,496 °1,639,044 1,586,350 2,500,000 

Sulfate, manufactured: 

Eastern states *175,000 *170,000 XX XX XX XX 

Western states 172,178 167,120 XX XX XX XX 

Total XX XX 145,943 *113,660 106,784 250,000 

Stone, sand and gravel: 

Stone: 

Dimension, crude and partly worked: 

Western states” 170,761 188,776 176,691 178,245 197,783 250,000 

Dolomite: 

Eastern states 612,000 *450,000 *300,000 — — — 

Western states 848,000 934,000 1,033,000 914,000 917,000 1,500,000 

| Limestone, industrial: 

Eastern states 24,423,000 °15,000,000 6,409,000 10,247,000 XX 15,000,000 

Western states 48,075,000 48,716,000 51,697,000 52,813,000 59,918,000 60,000,000 

Quartz and quartzite: 

Eastern states 46,000 *15,000 — *7,500 *7,500 12,500 

Western states 300,000 283,000 26,000 22,000 *22,000 50,000 

Slate: 

Eastern states 98,000 *75 ,000 *50,000 *35,000 XX 65,000 

Western states 20,588 11,638 14,623 20,420 66,909 40,000 

Sand and gravel: 

Building sand and gravel: 

Eastern states 97,034,000 *50,000,000 25,687,000 40,598,000 XX 65,000,000 

Western states 158,249,000 159,091,000 163,039,000 170,938,000 213,479,000 225,000,000 

Gravel including terrazzo splits: 

Eastern states 24,496,000 *22,000,000 20,133,000 29,869,000 XX 65,000,000 

Western states 129,778,000 128,176,000 131,804,000 140,091,000 134,151,000 200,000,000 

Sand: 

Foundry: 

Eastern states 2,156,000 *1,100,000 *500,000 _— — — 

Western states 3,406,000 2,915,000 2,846,000 2,761,000 2,398,000 4,000,000 

See footnotes at end of table. 

THE MINERAL INDUSTRY OF GERMANY—1993 137



| TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES1 

(Metric tons unless otherwise specified) 

Cw oo 9 )32$)372725359593) 

Commodity 1989 1990 1991 1992 1993 “Gen 1, 1098) 
INDUSTRIAL MINERALS—Continued 

Stone, sand and gravel—Continued: 

Sand and gravel—Continued: 

Sand: 

Industrial (glass): , 

| Eastern states 1,196,000 °750,000 594,000 543,000 XX 750,000 
| | Western states 6,356,000 6,481,000 7,065,000 7,402,000 7,370,000 10,000,000 

Sulfur: 

Pyrites, S content: 

Eastern states 34,000 *20,000 — — — _ 
Western states *180,000 *130,000 *95 ,000 *25,000 — — 

Byproduct: 

_ Eastern states "300,000 260,000 83,968 99,649 XX XX 
_ Western states 1,186,665 1,140,335 1,102,628 1,038,874 1,170,580 XX 

Of which from natural gas and 946,854 858,056 905,300 1,015,853 1,137,130 XX 
petroleum 

Total : XX XX ¥ °1 281,596 ¥ °1,163,523 1,170,580 4,000,000 

Sulfuric acid: (SO,) 

Eastern states 681,611 351,825 XX XX XX XX 
Western states 3,297,671 3,230,614 XX XX XX XX 

Total XX XX 3,072,521 3,035,872 2,876,353 4,000,000 
Talc and steatite: Western states 20,520 21,378 722,626 723,509 21,000 50,000 

Other: Eastern states 6,110,000 °4,000,000 *2,500,000 *1,000,000 3,089,750 2,500,000 

MINERAL FUELS AND RELATED OR EEE EEE EEEESSCN’S 
. MATERIALS 

Asphalt and bitumen, natural: Western states 19,298 19,287 19,703 15,078 *15,000 25,000 
Carbon black: Western states? 401,853 394,365 379,561 376,384 334,620 500,000 
Coal: 

Anthracite and bituminous, marketable: 

Western states 71,428,367 70,158,527 766,480,669 765,898,855 60,288,000 75,000,000 
Coal: 

Lignite: : 
Eastern states 300,700,000 248,924,000 XX XX XX XX 
Western states 109,912,974 107,599,595 XX XX XX XX 

Total XX XX 279,410,997 "241,751,000 221,748,000 325,000,000 

Cokes EE IDES” ES 
Of anthracite and bituminous coal: 

Eastern states 1,223,000 1,100,000 XX XX XX XX 
Western states 18,384,000 17,580,000 XX XX XX XX 

Total XX XX 15,872,000 714,728,000 12,144,000 15,000,000 

Of lignite: 

Eastern states 5,216,000 *4,100,000 XX XX XX XX 
Western states 135,100 174,000 XX XX XX XX 

Total XX XX 861,954 284,000 «186,000 + ~—~=~S 0,000 
Fuel briquets: 

Of anthracite and bituminous coal: Western 723,479 756,000 860,385 677,000 585,000 750,000 
states 

See footnotes at end of table. 
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TABLE 1—Continued 

GERMANY: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

nn aa SituanaP aaa 

| Commodity | 1989 1990 1991 1992 1993 Aten 1 1994 

MINERAL FUELS AND RELATED | 

MATERIALS—Continued 

Fuel briquets—Continued: | | 

Of lignite: 

Eastern states 47,236,276 *47,000,000 XX XX XX XX 

Western states ™2 214,000 2,397,000 XX xX xXx XX 

Total XX XX 21,049,232 712,224,000 9,933,000 15,000,000 

Gas: 7 | 

Manufactured: -_ 

Eastern states million cubic meters 6,968 5,851 XX XX XX XX 

Western states: 

Blast furnace do. 743,940 739,522 XxX XX XX XX 

Coke oven do. 4,455 4,250 XX XX XX XX 

Total do. XX XX 44,052 42,937 *42,000 55,000 | 

Natural: | | | | | 

Gross: 

| Eastern states | do. 710,006 *6,723 XX XX XX XX 

Western states do. 16,388 16,016 XX XxX XX XX 

| Total. do. XX XX 21,366 21,103 20,075 - 30,000 

Marketed: | | | | 

| Eastern states do. *7,750 6,713 XX XX XX XX 

Western states do. 14,716 14,711 : XX XX XX XX | 

Total do. XX XxX 19,998 717,628 17,500 25,000 

Peat: Western states:' Oo 

Agricultural use 2,836,000 72,982,200 2,875,900 2,717,850 2,738,757 3,000,000 

Fuel use 232,275 237,787 "225,000 187,509 180,459 250,000 

Petroleum: | ee 

Crude: | 

Eastern states § thousand 42-gallon barrels 355 295 XX | XX XX XX 

Western states do. 27,231 26,046 XX XX XX XX 

Total do. XX XX 25,187 23,453 22,037 29,200 

Refinery products: EE 

Liquefied petroleum gas: | 

Eastern states do. 3,271 3,016 XX XX XX XX 

Western states : do. "26,149 26,291 XX XX XX XX 

Total do. XX XX 729,060 30,787 32,780 35,000 

Gasoline including aviation: 

Eastern states do. 41,616 39,950 XX XX XX XX 

Western states do. 176,074 193,423 XX XX XX XX 

Total do. XX XX 211,319 215,458 213,609 225,000 

—Waphthas BS 

___Eastern states NA NA xx XX XX XX 
___Westernstates CO 62,887 63,998 XX XX XX XX 

Total doo 0 ORKOO”COKKC‘“ !””~NOOS «S~*~*«~SSCTN«Ss:*«*OSLBGCt:*C*~‘*‘«RS «OO 

Mineral jelly and wax: 

Eastern states (sales) do. *750 *700 XX XX XX XX 

Western states (sales) do. 3,820 3,829 XX XX XX XX 

Total (sales) do. XX XX 3,062 4,265 3,930 4,500 

See footnotes at end of table. 
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TABLE 1—Continued 
GERMANY: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 
TN 

Commodity 1989 1990 1991 1992 1993 “Gan 1, 1998. 
MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Petroleum—Continued: 

Kerosene and jet fuel: 

Eastern states (kerosene only 1989-90) 

thousand 42-gallon barrels 93 *85 XX XX XX XX 
Western states (sales) do. 15,783 18,785 XX XX XX XX 

Total do. XX XX 18,228 17,833 20,622 25,000 
Distillate fuel oil: 

Eastern states do. 47,856 °46,250 XX XX XX XX 
Western states do. 240,549 252,629 XX XX XX XX 

Total do. XX XX 308,404 308,674 344,465 350,000 
Refinery gas: 

Eastern states do. 4,411 4,312 XxX XX XX XX 
Western states (sales) do. 28,296 27,546 XX XX XX XX 

Total do. XX XX *32,314 34,527 35,146 40,000 
Lubricants: 

Eastern states do. 3,507 3,430 XX XX XX XxX 
Western states do. 4,343 4,673 XX XX XX XX 

Total do. XX XX 4,860 5,110 4,690 5,000 
Nonlubricating oils: 

Eastern states do. *200 *150 XX XX XX XX 
Western states do. 5,805 7,842 XX XX XX XX 

Total do. XX XX 7,243 7,292 6,189 8,000 
Residual fuel oil: 

Eastern states do. 27,672 °19,980 XX XX XX XX 
Western states do. 56,068 58,048 XX XX XX XX 

Total do. XX XX 75,900 89,822 91,807 100,000 
Refinery products: EEPC—CLL OO O——— 

Bitumen and other residues: 

Eastern states do. 4,606 *4,400 XX XX XX XX 
Western states do. 717,110 17,232 XX XX XX XX 

Total do. XX XX °22,047 °*23,201 23,055 23,500 
Bituminous mixtures: 

Eastern states do. *330 *300 XX XX XX XX 
Western states do. 872 918 XX XX XX XX 

Total do. XX XX 1,417 1,214 1097  ——«X,,500 
Petroleum coke: Western states do. 7,961 8,245 8,661 8,626 8,944 9,000 
Unspecified: Western states? do. 15,159 19,075 720,129 19,437 15,872 21,000 

Total: 

Eastern states do. * °134,019 * 122,338 XX XX XX XX 
Western states do. 660,877 ™702,535 XX XX XX XX 

Total do. XX XX * 802,023 *°834,170 878,341 ~=~=~—~—~S=«*S 32,500 ‘Estimated. ‘Revised. NA Not available. XX Not applicable. ~~~ 
1Table contains data available through June 30, 1994. 
serouction in eastern States has historically been confidential; no basis exists for reliable estimation. 

‘Includes production from imported materials. 
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TABLE 2 

GERMANY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major equity Location of main facilities Annual 

owners 
capacity 

Alumina VAW Aluminium AG (special aluminas) Plant at Schwandorf 430. 

Do. Aluminium Oxid Stade GmbH (VAW, 50%) Plant at Stade 750. 

Do. Martinswerke GmbH (fused alumina, Alusuisse, Plant at Bergheim 
350. 

100%) 

Aluminum VAW Aluminium AG Smelters at: Innwerke at Téging, Elbewerke at 310. 

| 
Stade, Rheinwerke at Neuss, Lippenwerke at 

Liinen (secondary) 

Do. Leichtmetall-Gesellschaft mbH (Alusuisse, 100%) Smelter at Essen-Borbeck 135. 

Do. Hamburger Aluminium-Werke GmbH (VAW, Smelter at Hamburg 120. 

33%) 

Cement 38 companies, the major ones are: 64 mills (grinding) including 59,000. 

Do. Heidelberger Zement AG Plants at Blaubeuren-Schelklingen, Leimen, 
(9,200). 

Hassmersheim, Burglengenfeld, Kiefersfelden, et 

al. 

Do. Dyckerhoff AG Plants at Amoneburg, Gollheim, Neuwied, (7,250). 

Neubeckum, et al. 

Do. E. Schwenk, Zementwerke KG Plants at Allmendingen, Karlstadt, and (6,000). 

Mergelstetten 

Do. Anneliese Zementwerke AG Plants at Ennigerloh-Nord, Ennigerloh-Sud, (3,500). 

Geseke, and Paderborn 
, 

Coal: Anthracite and bituminous Four companies: About 27 mines, including: 72,500, 
including: 

Do. Ruhrkohle AG 17 mines in Ruhr region (54,000). 

Do. Saarbergwerke AG 5 mines in Saar Basin (11,000). 

Do. Preussag Anthrazit GmbH Mine at Ibbenbiiren (2,500). 

Copper Norddeutsche Affinerie AG (Metallgesellschaft, Smelter and refinery, both at Hamburg 290, 

35%; M.I.M. Holdings, 35%; Degussa, 30%) 
350. 

Do. Hiittenwerke Kayser AG Refinery at Linen 120. 

Lead Metaleurop Weser Blei GmbH Smelter and refinery at Nordenham 113, 
120. 

Do. Berzelius Metallhiitten GmbH QSL smelter at Stolberg 75. 

Do. do. 
Refinery at Duisberg 120. 

Do. Norddeutsche Affinerie AG Refinery at Hamburg 50. 

Lignite Rheinische Braunkohlenwerke AG (Rheinbraun) Surface mines in Rhein Basin: Garzweiler, 105,000. 

Fortuna/Bergheim, Zukunft/Inden, and Hambach 

Do. Braunsweigische Kohlen-Bergwerke AG Surface mines in Helmsted Basin: Alversdorf, 4,500. 

Helmstedt, Schéningen, Offledben, and 

Buschhaus 

Do. LAUBAG (Lausitzer Braunkohle AG) Surface mines in Lausitz Basin: Cottbus, 115,500. 

Gliickauf, Oberlausitz, Senftenburg, and Welzow 

Do. MIBRAG (Vereinigte Mitteldeutsche Surface mines in Bitterfeld Basin: Borna, Deuben, 100,000. 

Braunkohlenwerke AG) Geisetall, and Regis 

Natural gas million Brigitta Erdgas und Erdol GmbH, and Ellwerath Plants at Clenze and Grossenkneten 9,500. 

cubic meters Erdgas und Erd6l GmbH 

Do. do. Mobil Erdgas-Erd61 GmbH 
Plants at Scholen 

4,000. 

Do. do. Other companies 
Plants at Duste, Rutenbrock, and others 2,000. 

Petroleum: 

Crude 42-gallon barrels per day The largest companies are: 6 areas with about 85 oilfields 80,000, 
including: 

Do. do. Elwerath Erdgas und Erd6l GmbH West of Ems River (30,000). 

Do. do. Wintershall AG Weser-Ems Rivers (21,000). 

Do. do. Deutsche Texaco AG Elbe-Weser Rivers (20,000). 

THE MINERAL INDUSTRY OF GERMAN Y—1993 
141



TABLE 2—Continued 

GERMANY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major equity Location of main facilities Annual owners 
capacity Petroleum—Continued: 

Refined About 25 companies, of which the largest: 20 refineries 2,062,000 42-gallon barrels per day 
including: Do. do. Deutsche Shell AG | Refineries at Godorf, Hamburg, and Grasbrook (256,000). Do. do. Esso AG Refineries at Karlsruhe and Ingolstadt (245,000). Do. do. Ruhr Oel AG Refinery at Gelsenkirchen (215,500). Do. do. Erdoel Raffinerie Neustadt GmbH Refinery at Neustadt-Donau (145,000). Potash Kali und Salz AG Mines at Bergmannssegen-Hugo, Niedersachsen- 2,300 

Riedel, Salzdetfurth, Sigmundshall, Hattorf, K,O. 
Neuhof-Ellers, and Wintershall 

Do. MDK (Mitteldeutsche Kali AG Sondershausen) 10 mines mostly in the state of Thiringen 3,500 

K,O. Salt (rock) Kali und Salz AG Mines at Bad Friedrichshall—Kochendorf, 15,000. 
Braunschweig-Luneburg, Heilbronn, Riedel, 
Stetten, and Wesel (Borth) Steel Major companies include: About 25 plants 45,000, 

including: | Doyen Sab AG Fina a re, Dalaba, Hatngeas 
Oberhausen, and Written 

Do. Stahlwerke Peine- Salzgitter AG Plants at Peine and Salzgitter (4,500). Do. Krupp Stahl AG Plants at Bochum and Rheinhausen (4,500). Do. Hoesch AG Plants at Dortmund (4,500). Do. Kléckner-Werke AG Plants at Bremen and Osnabruck (4,200). Zinc Ruhr-Zink GmbH | Refinery at Datteln 200. Do. Berzelius Metallhiitten GmbH Imperial smelter and fire refinery at Duisburg 100. Do. Metaleurop Weser Zink GmbH Refinery at Nordenham 130. 
FRR 

eee em 
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THE MINERAL INDUSTRY OF | 

By William Zajac 

The metals sector of Greek industry is | before the change in Government, the | about 60% of that going to other EU 

a small but important part of the national privatization plans were beset with | countries, 20% going to North America, 

economy. Bauxite is the most important problems, ranging from legal obstacles to and the remainder going around the rest 

of Greek metal deposits, but there are | labor union and political opposition. Of | of the world. Trade is an important 

also some deposits of chromium, gold, | the 200 companies offered for sale, only | aspect for survival of the Greek steel 

iron, lead, nickel, and zinc. Aluminum | about 70 had been sold by the latter part | industry, as it is for other sectors of the 

is the only refined metal produced other | of 1993, and although most of those sales | minerals industry. There are only four 

than steel and therefore is of the greatest | were direct, when the new Government | steel producers in Greece, and their 

importance in the metals sector. Most of | took power, the Athens stock exchange survival depends on the domestic 

the companies in Greece that deal in had become involved with the disposals. | construction industry and exports. 

metals production, fabrication, or | The principal reason for the Athens stock In 1993, the domestic construction 

processing are fairly well established and | exchange being involved with the sales industry fell on hard times owing to the 

are expected to weather the global | was a result of fears that foreigners | overall poor economic conditions, and 

recession that affected so many | would gain control of Greek industry. exports remained at about the same level 

companies in other nations. as recent former years, but extreme 

The Greek industrial minerals sector is | PRODUCTION , pressure was put on the industry because 

far more prominent in the national of cheaper steel materials entering the 

economy than is the metals sector. Production of mineral commodities in | Greek market from the central and 

Internationally competitive output of | Greece is closely tied to the export | eastern European countries that have 

products are, or can be again, of | market. During 1993, low prices on the | recently lost their steel-consuming 

asbestos, bentonite, common clays, international market, increased | markets. Even with the plans for the 

magnesite, marble, perlite, and pumice, | availability from the former centrally | restructuring of the EU steel industry, 

with bentonite, magnesite, perlite, and | controlled countries of eastern Europe, | Greece, being on the periphery of the EU 

pumice also being very important export and high domestic energy costs had a steel market, is thus far more vulnerable 

products. dampening effect on many of the | toa loss of export markets than other 

commodities produced in Greece. For | countries. Perlite is another example. 

GOVERNMENT POLICIES example, production of bauxite has | The majority of Greek output of perlite is 

AND PROGRAMS dropped by about one-third in 4 years, shipped to expanding plants in other EU 

a | principally as a result of the loss of the | member states, with some material going 

National elections in Greece in markets of eastern Europe, and | to the Middle East and North America. 

October 1993 resulted in the ouster of the production in 1993 was almost entirely to | If those plants lose customers, then Greek 

Conservative Government and a return to satisfy domestic demand. (See table 1.) perlite production will necessarily be 

power of the Socialist Party. § The } — HH ——— curtailed. 

consequences of this shift in power had | TRADE In 1992, according to information 

not yet been determined at the end of the published by the Organization for 

year, but statements by members of the The U.S. Bureau of Mines has not | Economic Cooperation and Development 

new Government indicated that major received any detailed trade data for (OECD), Greek exports totaled the 

changes were to be expected. Of Greece in the recent past, but general | equivalent of US$9,525 million 

importance to the minerals industry was information indicates that the other | (US$8,021 million in 1990), of which 

the probable reversal of the former | members of the European Union (EU) | 4.4% (5.7% in 1990) was crude mineral 

Government’s efforts to privatize have strengthened their positions as the products, 4.7% (5.2% in 1990) was iron | 

industry, in particular companies such as | principal destinations and sources of | and steel products, and 3.0% (3.5 % in 

Public Power Corp. (PPC) and General Greek mineral exports and imports. | 1990) was aluminum. In 1992, Greek 

Mining & Metallurgical Co., S.A. Typically, Greece exports slightly more imports totaled the equivalent of 

(LARCO), the nickel producer. Even than one-half of its steel production, | US$22,470 million (U §$19,701 million in 
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1990), of which 3.3% (4.8% in 1990) | lignite, and the London Metal Exchange | reopened in March 1993 under a 3-year 
was for crude mineral products and 9.8% | (LME) 3-month contract price for | lease (with an option for an additional 5 (7.4% in 1990) was for petroleum and | aluminum. However, neither party | years) to Hellenic Mineral Mining Corp. 
petroleum products. involved agreed to the result of the | Ltd., which has subcontracted the mining 

formula, and the two parties had been in | operation to Arkoumanis. The product of ENVIRONMENTAL ISSUES and out of court regarding this price | the Zidani Mine is exported to other 
regularly. Late in the year, an agreement | European countries, the Far East, the 

Environmental concerns are under the | was reached whereby power costs would | Middle East, Southeast Asia, and Brazil 
supervision of the Minister of | be linked to the LME price of aluminum. | and has a steady market because the 
Environment, Town Planning and Public | The agreement was to last until the end of | fibers from the Zidani Mine are suitable Works. Much of the environmental | 1999. Although aluminum production | for mixed applications, such as asbestos protection comes under the policies of the | increased in 1993, Aluminium de Grece cement pipes, roofing applications, et al. 
individual industrial concerns. For | claimed that power costs amounted to 
example, Silver & Barite Ores Mining | 30% of production costs and that the Marble.—The Greek marble industry Co. only mines kaolin at its operations on | company would not be able to survive if was one that continued to expand in Milos island during the winter to keep | this percentage rises, especially | 1993. Greece’s marble industry plays a dust levels down. The Government considering the low-cost aluminum metal leading role in the international dimension decision to import natural gas from being shipped out of Russia and other | stone market as a result of the marble’s | Russia and possibly Algeria was based, in | low-cost producers. In 1992, the | wide range of colors and suitability for a part, on the fact that it is so much cleaner company reported a loss of $800,000 | wide range of uses. Although restrictions to burn than the traditional lignite. compared with a reported profit of $12.6 | have been placed on the siting of quarries 

million in 1991. Late in 1993, Bauxite | with regard to populated areas, the STRUCTURE OF THE Parnasse announced the decision to | industry has a large number of MINERAL INDUSTRY increase the capacity of its bauxite mine participants, consisting of large, well- 
from 1.8 million tons to 3 million tons Staffed concerns to small family 

The major companies with major | annually. businesses that supply crude material to equity owners are shown in table 2 of this processing facilities. The facilities of the chapter. (See table 2.) Nickel.—LARCO, the state-run nickel industry have evolved into three areas: 
producer, has been suffering from high | the quarrying of marble blocks, the COMMODITY REVIEW production costs, allegedly the highest in cutting of marble blocks, and the sales of 
the Western World, and the future of the | the blocks and resulting products. Prior Metals company is in question. The company | to a few years ago, all exports of marble 
was on a list of companies to be | from Greece were in the form of raw or Alumina, Aluminum, and Bauxite.— | privatized, but the change in Government | unfinished product, but the industry has With the loss of many of the markets for | in October 1993 put that plan into | evolved into one that in 1992 exported Greek bauxite, other means for use of the | question based on what is called the only 20% in rough slab and block form, material have been explored. One plan | company’s "strategic importance." No | the remainder being in finished products 

involved the construction of an alumina | decision had been made by yearend what | fashioned to the customers’ specifications. 
plant to be built northwest of Athens, | policy the new Government would | Greek marble is available in a variety of Majority investment in the plant is to | propose. The PPC charges LARCO for colors—white, semiwhite, graywhite, 
come from Russia, which also would | power based on the LME’s 3-month gray, ash, black, beige, brown, pink, red, 
hold 51% interest in the company, | nickel price and month-to-month inflation green, and multicolored—and is produced 
Hellenic Alumina Industry (Elva). Plans | in Greece. However, the forces of lower | in almost all areas of the country, from are for the plant to produce 700,000 tons | international nickel prices, strikes for | the north at the border with Bulgaria to 
per year, all of which would be shipped | higher wages, and lack of money to pay | the island of Crete. 
to Russia. Greece’s aluminum producer, | Severance to lower the work force have 
Aluminium de Grece, continued in 1993 | combined to cause a serious cash shortage | Mineral Fuels 
its ongoing battle with the PPC over the | for the company and reportedly prevented 
cost of the electricity consumed and | it from paying its power bills. Construction of a natural gas pipeline 
reached an agreement only near the end by Russians to bring gas from Russia to of the year. Aluminium de Grece, under | Industrial Minerals Greece continued during 1993, but the 
a longstanding agreement, was charged project fell more behind schedule. for power by PPC using a formula that Asbestos.—After a period of being | Initially, the gas supply was to begin in 
links the prices of hydroelectric power, | closed, the Zidani asbestos mine was | 1992 and during 1993 was pushed back to 

at least 1995. The plan calls for two 
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powerplants in Athens to be refitted to | 105 64 Athens, Greece 

use the gas and two new gas-fired Hellenic Industrial Development Bank S.A. 

powerplants to be built in the suburbs of | (ETBA) 
Athens and one to be built in the north of Bo ane Greece 

the country. Also planned are special £45 | National Investment Bank for Industrial 
storage facilities and an industrial D 
. ar evelopment 
infrastructure that would distribute gas to | 44 Amalias Avenue 

concerns using lignite. Plans now call | 492 36 Athens, Greece 

for the supply of 650 million cubic | Public Power Corp. 

meters in 1995 and 1.4 billion cubic | 30 Halkopcondyli 
meters in 1996. 104 32 Athens, Greece 

Bauxite Parnasse Mining Co. 

Reserves 2ia Amerikis Street 

106 72 Athens, Greece 

Mineral reserves in Greece are shown rie 

in table 3. (See table 3.) Aluminium de Grece S.A. 

rr ooo 1-3 Sekeri 

OUTLOOK. 106 71 Athens, Greece 

Telephone: 3693000 

The outlook for the mining and] Fax: 3693115 

minerals industry in Greece remained | Organization for Economic Cooperation and 

very uncertain at the end of 1993. The | Development 

new Government initially said that all | 2 rue André-Pascal 

privatization plans would be canceled but | 79775 Paris, France 

later said that some would be continued, | Telephone: 45248200 | 

not specifying which. Many of the state- Fax: 45248176 

owned concerns remained deeply in debt Publicati 
. . ublications 

and were being run in an outdated and 

inefficient manner. The privatization | pyeljenic Marble Directory. 

plans were apparently one of the principal | Mineral Wealth, various issues, 1992. 

reasons for the change in Government | OECD Economic Surveys-Greece 1993, 
because a large majority of the public did | Organization for Economic Cooperation and 

not agree with the plans and feared | Development. 

takeovers by foreigners. The new 

Government must decide if it is willing 

and able to continue to support these 

inefficient operations, and if so, where to 

get the finances to continue to do so. 

OTHER SOURCES OF INFORMATION 

Agencies 

The Institute of Geology and Mineral 

Exploration (IGME) 

70 Messoghion Street 

608 Athens, Greece 

Hellenic Export Promotion Organization 

(HEPO) 
86-88 Marinou Antipa & Ag. Nikolaou 

163 46 Elioupoli-Athens, Greece 

Telephone: 9961900 

Fax: 9915655 

Hellenic Industrial and Mining Investment Co. 

(HIMIC) 

3 Korai Street | 
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TABLE 1 

GREECE: PRODUCTION OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

TT 
Commodity? 1989 1990 1991 1992 1993 “Gen 1, 1094, 
METALS 

Aluminum: 

Bauxite 2,550,015 2,495,940 2,132,716 72,042,000 *1,700,000 2,000,000 
Alumina, ALO, equivalent 521,000 587,000 624,600 *611,500 *510,000 600,000 
Metal: | 

Primary 144,833 149,674 152,368 152,838 147,690 160,000 
Secondary °7,000 2,882 *3,000 *3,000 *3,000 _ §,000 

Chromite: | 

Run-of-mine | 187,322 177,400 113,378 — — | _— 
Marketable products: 

| 
Direct-shipping ore °15,000 *13,000 *5,500 — — — 
Concentrate 47,324 22,400 31,669 — — — 

Iron and steel: 

Iron ore and concentrate, nickeliferous: Fe content® 820,000 860,600 814,600 *610,000 °575 ,000 600,000 
Metal: 

| 
Ferroalloys: 

| 
Ferrochromium 43,579 30,300 ™ °10,500 | — — —_ 
Ferronickel 41,200 60,500 64,020 65,000 °45,000 60,000 

Steel, crude 957,000 999,000 980,000 924,000 940,000 3,750,000 
Lead: 

Mine output, Pb content by analysis 24,500 26,200 31,700 728,300 26,400 31,000 
Metal: 

Smelter, primary 5,600 — — — — — 
Refined: ST Oa ————EOee ~~ 

Primary 5,600 — — — —_ — 
Secondary 1,400 _— _— | — —_ — 

Total 7,000 — — —_ — — 
Manganese: 

Ore, crude: 

Gross weight 18,925 ™14,020 13,540 *11,000 *10,000 16,000 
Mn content *6,000 * °4,500 *4,480 *3,500 °3,000 4,800 

Concentrate: 

Gross weight 3,034 5,400 3,840 *3,000 2,500 4,000 
Mn content 1,487 — 2,500 1,882 *1,450 *1,200 2,500 

Nickel: 
~~ 

Gross weight 2,013,021 2,112,725 2,023,678 1,800,000 1,570,000 3,000,000 
Ni content of nickeliferous iron ore 18,900 18,500 24,284 *18,700 12,600 35,000 

Metal: Ni content of ferronickel 16,097 15,727 16,005 15,400 10,900 17,000 
Silver: Mine output, Ag content 61 63 70 62 59 65 
Tin: Metal, secondary 800 700 200 200 "200 500 
Zinc: Mine output, Zn content by analysis 24,600 26,700 *30,000 "26,000 22,000 25,000 
See footnotes at end of table. 
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TABLE 1—Continued 

GREECE: PRODUCTION OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified). 

ee IESIUOII Un UEP 

Commodity’ 1989 1990 1991 1992 1993 Aten 1 1994) ° 

INDUSTRIAL MINERALS 
; 

Abrasives, natural: Emery *7,000 *7,000 7,855 *7,500 *7,000 12,000 

Asbestos: 

Ore 4,500,000 4,320,000 400,000 — °50,000 75,000 

Processed 73,300 65,993 4,733 — — — 

Barite: 

Ore, crude 1,247 1,617 1,309 *1,000 *1,000 10,000 

Concentrate 1,218 1,218 763 °500 *500 5,000 

Cement, hydraulic 12,535,000 13,561,000  *11,808,000 710,668,000 12,618,000 16,850,000 

Clays: 

Bentonite: 

Crude 1,096,177 592,684 600,286 *600,000 *600,000 850,000 

Processed 529,802 *500,000 474,796 °450,000 °450,000 650,000 

Kaolin: 

Crude 67,234 169,986 189,235 *100,000 *100,000 120,000 

Processed 6,946 74,198 "20,000 °10,000 *10,000 15,000 

Feldspar 28,903 17,608 11,800 | *15,000 °15,000 45,000 

Fluorspar, grade unspecified 450 7 _— _ — _ 

Gypsum and anhydrite 540,637 450,149 *450,000 °400,000 °400,000 600,000 

Magnesite: 

Crude 903,593 696,900 590,188 *250,000 *250,000 818,000 

Dead-burned | | 214,945 150,300 118,602 °50,000 *50,000 60,000 

Caustic-calcined 111,826 119,200 130,801 *55,000 °55,000 60,000 

Nitrogen: N content of ammonia 242,000 257,000 210,200 *139,500 57,400 300,000 

Perlite: 

Crude 390,849 *360,000 369,495 °*325,000 *325,000 765,000 

Screened 217,305 *240,000 286,404 *250,000 *250,000 580,000 

Pozzolan (Santorin earth) 786 ,083 *794 642 536,320 *500,000 *500,000 800,000 

Pumice 640,152 665,489 445,143 * “700,000 *500,000 700,000 

Pyrites, gross weight 97,051 ™°100,000 *60,000 *55,000 *50,000 150,000 

Salt, all types 148,265 150,000 *150,000 *125,000 *100,000 300,000 

Silica sand 61,144 793,600 * 10,000 ¥ 10,000 *10,000 35,000 

Sodium compounds: 

Carbonate | 900 900 *900 *750 °*750 1,000 

Sulfate *6,000 *6,000 *6,000 *6,000 *6,000 10,000 

Stone: Marble cubic meters 365,146 ¥ 370,000 ¥ 375,000 ¥ 385,000 °400,000 500,000 

Soler OO 

S content of pyrites 57,150 *60,000 35,332 *25 ,000 "20,000 60,000 

Byproduct: 

Natural gas °135,000 *135,000 °125,000 °120,000 °120,000 150,000 

Petroleum *°5 ,000 *5 ,000 *6,000 °5 ,000 *°5 ,000 7,500 

Total °197,150 * 200,000 °166,332 *150,000 *145,000 157,500 

Talc and steatite 10,518 1,114 790 *700 *700 10,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal: 

Lignite 49,772,000 49,909,300 50,537,241  *°54,500,000 °54,500,000 65,000,000 

Lignite briquets 155,000 160,000 °162,000 *175,000 °175,000 250,000 

See footnotes at end of table. 
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TABLE 1—Continued 

GREECE: PRODUCTION OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

sss i I I III 

Commodity? 1989 1990 1991 1992 1993 “Gan 1, 1094) " 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Coke: Gashouse *16,000 °16,000 °16,000 °15,000 °15,000 25,000 

Gas: 

Manufactured, gasworks 18 *18 "18 *18 "18 50 

Natural million cubic meters 185 191 180 °160 °160 450 
Natural gas plant liquids thousand 42-gallon barrels 754 661 545 325 325 1,000 

Petroleum: 

Crude: 

As reported thousand metric tons 927 825 843 687 562 820 
Converted thousand 42-gallon barrels 6,666 5,935 6,065 74,942 4,043 5,850 

Refinery products: 

Liquefied petroleum gas do. 4,396 4,478 5,951 °4,500 *4,500 18,400 
Gasoline do. 26,648 728,722 26,588 °20,000 °*20,000 75,000 
Naphtha do. 5,177 4,675 1,921 *3,426 3,400 15,000 
Mineral jelly and wax do. 39 24 24 *15 *15 155 

Jet fuel do. 14,768 *13,408 711,256 *10,600 °10,600 40,500 
Kerosine do. 101 171 *39 101 *100 500 
Distillate fuel oil do. 27,848 27,117 24,320 28,244 *28,200 110,000 
Refinery gas do. 2,605 2,754 2,797 *2,100 *2,100 7,500 
Lubricants do. 1,148 1,323 1,106 *800 °800 2,900 
Residual fuel oil do. 37,243 37,269 35,984 35,191 *35,000 152,000 
Bitumen do. 1,703 1,479 2,048 * ©1500 1,500 5,500 
Petroleum coke do. 754 748 ™726 °525 °525 2,000 
Other do. 616 644 506 °400 °400 1,400 

Refinery fuel and losses do.- 3,460 75,555 ™4,398 *§ 337 °5 500 6,545 

Total do. ™126,505 128,365 117,662 * $112,739 °112,640 410,000 
‘Estimated. ‘Revised. 
‘Table includes data available through Mar. 15, 1994. 

7In addition to the commodities listed, other crude construction materials are produced, but no basis exists for estimation of production. 
*This is the iron content of the nickeliferous ore mined for its nickel content. There is no indication that this iron content is recovered except as the iron content of ferronickel. 

TABLE 2 

GREECE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity and muon entity owners, Location of main facilities capacity 

60%) 

Aluminum do. do. 160 
Asbestos Asbestos Mines of Northern Greece S.A. Mines at Zidani, near Kozani Plants at 110 

(MAVE) (Hellenic Industrial Development Zidani, near Kozani 100 
Bank-Government, 95 %; International Finance 
Corp., 5%) 

Barite Silver and Baryte Ores Mining Co. S.A. Milos Island 10 
(Eliopoulos-Kyriacopoulos Group) 
eee 
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TABLE 2—Continued 

GREECE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

ne 

Commodity ant mejor equity owaers. Location of main facilities capacity 

Bauxite | Bauxites Parnasse Mining Co. S.A. (Eliopoulos- Mines in Parnassos-Ghion area and 2,000 

Kyriacopoulos Group) Pasha, Euboea Island 

Do. Eleusis Bauxites Mines, S.A. ELBAU-MIN) Plant in Drama and Eleusis; mines near 700 

(National Bank of Greece) Drama, Itea, Kimi and Mandra 

Do. Delphi-Distomon S.A.; Hellenic Bauxites of Opencast mines at Delphi-Distomon 500 

Distomon S.A.; (Aluminium de Gréce S.A.) area 

Delphi Bauxites S.A. 

Do. Am. E. Barlos-Bauxite Hellas Mining S.A. Mines at Distomon (Elixon), Beotia; 300 

Processing plant at Distomon, Beotia 250 

Bentonite: 

Crude Mediterranean Bentonite Co. S.A. (Industria Surface mines on Milos Island 20 

Chimica Mineraria S.p.A., Italy) 

Do. Mykobar Mining Co. S.A. (MI Drilling Fluids) Mines at Adamas, Milos Island Plants 180 

at Adamas, Milos Island 150 

Do. Silver and Baryte Ores Mining Co. Mines at Adamas, Milos Island 500 

Processed do. Plant at Voudia Bay, Milos Island 400 

Cement Halkis Cement Co. S.A. Micro-Vathi plant, west-central Euboea 3,000 

Do. Halyps Cement S.A. (Ciments Francais, France) Paralia Aspropyrgos plant, Athens 800 

Do. Heracles General Cement Co. S.A. Plant at Milaki 1,900 

[Industrial Reconstruction Organization (IRO), 69.8%] Plant at Volos 4,600 

Do. Titan Cement Co. S.A. Elefsis plant, Athens region 400 

Kamari plant, Boeotia 2,600 

Patras plant, northern Peloponnesus 1,900 

Salonica plant, Salonica 1,650 

Chromite Financial Mining-Industrial and Shipping Corp. Tsingeli mines and plant near Volos 25 

(FIMISCO) (IRO) 

Do. Hellenic Ferroalloy S.A. (HFA) (Government) Skoumtsa mines in Vourinos 350 

(operations suspended in November 1991) Skoumtsa concentrator in Vourinos 110 

Ferroalloys: 

Ferrochrome do. Tsingeli near Volos 45 

Ferronickel, Ni content General Mining & Metallurgical Co. SA (LARCO) Larymna Metallurgical Plant 25 

(TRO) 

Lead: Mine: Pb in concentrate Hellenic Chemical Products and Fertilizer S.A. Kassandra mines (Olympias; Stratoni), 31 

(Bodossakis Group) northeast Chalkidiki 

Lignite Public Power Corp. (DEH) (Government) Aliveri Mine, Euboea Island 420 

Megalopolis Mine, central 7,000 

Peloponnesus 
Ptolemais Mine, near Kozani 28,000 

Magnesite, concentrate Financial-Mining-Industrial and Shipping Corp. Mines at Gerorema, Kakavos, and 350 

(FIMISCO) (Government owned-IRO) Paraskevorema at Mantoudhi, 

northern Euboea Island 

Do. Grecian Magnesite S.A. (operations suspended in 1992) Mines at Yerakini and Kastri in 400 

Chalkidiki 

Do. Magnomin-General Mining Co. S.A. (A subsidiary of Mines at Vavdos, Chalkidiki 68 

Radex Eraclit Industrie Beteiligungs GmbH, Austria) Processing plant at Vavdos 60 

Manganese (battery grade MnO, Eleusis Bauxite Mines Mining, Industrial and Shipping Nevrokopi, Drama 4 

concentrate) S.A. [National Bank of Greece (OAB)] 

Natural gas Public Petroleum Corp. (DEP) (Government) Prinos offshore gasfield and 125 

million cubic meters per day oilfield, east of Thasos Island 

Nickel, ore General Mining & Metallurgical Co. S.A. (LARCO) Agios Ioannis mines near Larymna 500 

(RO) Mines at Euboea 2,500 
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| TABLE 2—Continued 

GREECE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

————_——“—]— 

Commodity Major °P erating companies Location of main facilities Annual 
and major equity owners capacity 

Perlite Silver and Baryte Ores Mining Co. S.A. Kos and Milos Islands Plant at Pireaus 250 

300 

Do. Otavi Minen Hellas S.A. (Otavi Minen AG, Germany) Milos Island 120 

Do. Peletico Hellas S.A. (Peletico Ltd. of Cyprus) do. 20 

Do. N. Bouras & Co. Kos Island 75 

Petroleum, refined Hellenic Aspropyrgos Refinery S.A. Aspropyrgos 
42-gallon barrels per day 95,000 

a | Do. Motor Oil (Hellas) Corinth Refineries S.A. Aghii Theodori, Corinth 

140,00 
0 

Do. Petrola Hellas S.A. Eleusis 100,00 

0 
Do. Thessaloniki Refining Co. A.E. Thessaloniki 76,000 

Pozzolan (Santorin earth) Lava Mining & Quarrying Co. Ltd. (Heracles General Quarries on Ghyali Island 800 

Cement Co. S.A.) 

Steel, crude Halyvourgia Thessalias S.A. (A subsidiary of Manessis Steelworks at Volos (operates two 35- 1,500 
Bros. and Voyatzis S.A. (65%); the balance, 35%, ton electric arc furnaces) 300 
owned by state-owned National Investment Bank for 200 
Industrial Development-NIBID) 

Do. Halyvourgiki, Inc. Steelworks at Eleusis (three 100-ton 1,200 
electric arc furnaces) 

Do. Helleniki Halivourgia S.A. Steelworks at Aspropyrgos (operates 400 
two 55-ton electric furnaces) 

Do. Sidenor S.A. (also known as Halivorgia Voviou Ellados Steelworks at Nea Maguisia, near 350 
S.A.) Thessaloniki (operates two 50-ton and 

| two 30-ton electric arc furnaces) 

Zinc: Mine: Zn in concentrate Hellenic Chemical Products and Fertilizer Co. Kassandra mines (Olympias; Stratoni), 25 
| (Bodossakis Group) northeast Chalkidiki Eee 

TABLE 3 

GREECE: RESERVES' OF 
SELECTED MINERAL 

COMMODITIES FOR 1993 

(Million metric tons) 

Commodity Reserves 

Asbestos 4 

Barite 4 

Bauxite 750 

Chromite 16 

Iron 70 

Lead, content of ore 7 

Lignite 3,570 

Magnesite 50 

Manganese, content of ore 2 

Nickel, content of ore 3 

Perlite 200 

Pyrite 6 

Zinc, content of ore 1.3 

‘Measured and inferred reserves. 
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THE MINERAL INDUSTRY OF | 

By Walter G. Steblez 

Hungary remained a modest European | other hand, declined by about 3.5% | tons, and 420,000 tons, respectively. 

producer of fossil fuels, industrial | during this period.” Reportedly, in 1992, the Government of 

minerals, and metals. However, by | Hungary was in the process of drafting 

European standards, the country | GOVERNMENT POLICIES new legislation to address the country’s 

continued to produce significant amounts | AND PROGRAMS | environmental pollution issues. The draft 

of bauxite and alumina in 1993, but the — ————SSSCSCSCS~S:C*dSCOS fs the: new law, titled, “the Basic Laws 

output of these commodities declined In 1993, the Government of Hungary | °0 the Environment," reportedly would 

during the year owing to both a decline in | remained committed to the process of establish regulations on environmental 

market demand and_ environmental | restructuring and denationalizing its state- protection, conservation, and regional 

constraints. Given Hungary’s strong | owned industrial assets. In respect to the development. Government agencies that 

commitment to structurally reform the | country’s minerals industry, the have been responsible for enforcing 

economy, mining and manufacturing | Government’s plan has been to decouple existing regulations concerning 

activities in 1993 generally continued to | all branches of this industry from state environmental protection included the 

conform to international financial criteria. | control except those considered to be of Ministry of the Environment and 

In 1993, the decline in the value of | strategic importance to the country, Regional Planning (KTM) and _ the 

industrial output that was reported in the | namely, the Hungarian Oil and Gas Co. Hungarian Mining Office (MBH). KTM 

past several years was halted, and by | (MOL) and the Mecsek Ore Mining Co., could help only in the enforcement of 

yearend, industrial production increased | Hungary’s uranium ore mining and existing environmental protection 

by 4% compared with that of 1992.! processing firm.? The country’s legislation prescribed by other ministries 

The level of national energy | restructuring and denationalization of the Government. In respect to mining 

consumption remained a major economic | process has been notably successful in the and minerals, Hungary’s Ministry of 

concern because of the country’s need to | coal mining industry at Tatabanya, Industry and Commerce had the primary 

import a substantial share of its annual | Hungary’s first private mining company responsibility for establishing 

fuel requirements. In 1993, total energy | since the end of World War II, as well as environmental regulatory standards. The 

consumption rose marginally (1%) | at other coal mining areas that chiefly had chief responsibility of MBH was that of a 

compared with that of 1992; however, the | been designated to become subsidiaries of | certifying agency. Reportedly, MBH 

share of energy consumed by industry in | the country’s thermal electric power could review only technical 

1992 showed a slight decline, while that | utilities.‘ developmental and operational plans, 

consumed by the country’s households which had to include provisions 

and the public services sector increased | ENVIRONMENTAL ISSUES concerning environmental protection and 

by 2.7%. There was an overall decrease | Jand restoration by responsible entities, 

in the consumption of coal and nuclear The overall neglect of the and oversee their compliance. 

energy, chiefly produced domestically, | environment by Hungary’s former | ————————_______ 

and a growth in the consumption of | Government from 1948 to 1989 resulted PRODUCTION 

natural gas and petroleum, largely | in considerable degradation of the 

imported from Russia. In 1993, | country’s air, and, in some cases, ground Hungary’s generally declining trend 

Hungary’s net reliance on imported | and surface waters from industrial point in minerals output was largely the result 

energy increased from 49% in 1992 to | sources such as chemical plants, mines, | Of the continuing structural adjustment to 

52%. The rise in unemployment also has | steel mills, and refineries. The use of | 40 emerging market-based economic 

been a major concern during the | high-sulfur brown coals and lignites at the system. The country’s commodity 

country’s transition to a market economy | country’s thermal electric power stations | production trends have been showing a 

system. By the end of 1993, the rate of | heavily contributed to high concentrations growing correspondence to market 

unemployment reportedly had declined | of SO,, NO,, and suspended solid demand as opposed to industrial output 

from the level recorded in 1992, but the particulate, which, in 1988, were | during the period of central economic 

average real wages in industry, on the | measured at 1,230,900 tons, 259,000 planning, when production targets were 
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set without reference to costs, efficiency, | aluminum had become constraining | the area of mineralization to be about 10 
and other economic variables. (See table | factors to these operations in contrast to | km?. Porphyritic copper was found to 
1.) past years. The continuation of the post- | occur over a 2-km? area with a peripheral 

Soviet Russian/Hungarian alumina for | mineralization of pyrite and chalcopyrite. 
TRADE aluminum agreement apparently was a | Also, the surrounding area was found to 

| major reason these operations could be | contain polymetallic mineralization. 
Preliminary results of Hungary’s | profitably maintained. Owing to high development costs, in 

foreign trade in 1993 showed a $3.6 billion Negotiations that began during 1992 to | recent years Hungary has actively sought 
trade deficit for the year. In terms of | form a joint-venture semimanufactures joint-venture participation to help 
Hungary’s total imports for 1993, Russia | operation in Hungary between capitalize the development of this deposit. 
reestablished its position as the largest | HUNGALU and the Aluminum Company 
exporting area to Hungary, replacing | of America (Alcoa) of the United States Iron and Steel.—In 1993, Hungary’s 
Germany during the year. This was | concluded in an agreement at the end of | iron and steelmaking industries continued 
mainly because of the significant trade | December 1992, and the new joint} to be under duress from domestic 
debt owed to Hungary by the former | venture Alcoa-Kofem Kft. came into | financial obligations, reduced subsidies 
U.S.S.R., which Russia principally had | existence in early January 1993. The by the Government, export interruptions 
assumed, that resulted in substantial | joint venture was based at the Kofem caused by the civil war in the former 
shipments of natural gas as well as | Light Metal Works, a subsidiary of | Yugoslavia, and strong domestic 
minerals and other commodities to | HUNGALU at Szkesfehervar.® Earlier, | competition from steel imports from other 
Hungary that did not carry payment | in 1991, HUNGALU invested $15 million | former member countries of the Council 
obligations.> into the Kofem operation for modernizing | for Mutual Economic Assistance 

the hot mill, raising the capacity of the | (CMEA). To protect the country’s 
STRUCTURE OF THE cold-rolling mill and adding a 6,000-mt/a | domestic steel producers from lower 
MINERAL INDUSTRY extrusion press. Alcoa indicated that it | priced steel exports from other former 

| initially would invest $50 million for | CMEA countries, the Government 
The information provided in table 2 | additional technological improvements. | imposed strong import quotas in July on 

lists the names of administrative bodies as | Subsequently, the Alcoa-Kofem joint | products from Russia and other former 
well as subordinate production units of | venture planned to invest an additional | republics of the U.S.S.R. that are 
the main branches of the country’s | $146 million into the operation through | members of the Commonwealth of 
mineral industry. (See table 2.) 1998 to further improve quality and | Independent States (CIS), Romania, and 

environmental and safety standards. The | the Czech and Slovak republics.’ 
COMMODITY REVIEW Alcoa-Kofem joint venture was to be | However, the quotas did not have an 
— OF anaged by Alcoa Nederland Holding of | immediate effect on the domestic steel 
Metals the Netherlands to bring the operation to | market because Hungarian consumers 

standards similar to those at the Alcoa | reportedly stocked up on imported steel 
Aluminum and Bauxite.—Although | Plant in the Netherlands. The range of | before the quotas went into effect. 

the country’s bauxite mining and alumina | Products at the new facility would include Dunaferr (Dunai Vasmu/ Danube Iron 
processing industries remained the major | Common alloy sheet, coil, and extrusions, | and Steel Works) reportedly showed 
components of Hungary’s metals mining | 28 Well as finished products. The new | greater strength in 1993 than other 
and processing operations and remained | COmpany’s products initially would be | enterprises in Hungary’s steel industry. 
significant on the European scale of | earmarked mainly for export to Western | At midyear, Dunaferr reportedly operated 
production of these commodities, the | European markets. at about 90% of capacity, encountering 
future of this industry continued to major difficulties mainly from some 
remain in doubt in 1993. By yearend, Copper.—Although Hungary no longer | disruptions of its exports along the 
the country was no longer a producer of | mined copper in the Recsk area in the | shipping route on the section of the 
primary aluminum because of energy cost | northern part of the country, the deep- | Danube River flowing through UN- 
considerations and only continued to | lying Recsk ore body (900 to 1,100 m) in | sanctioned Serbia. The modernization of 
produce secondary metal at its Inota | the Matra Mountains contained between | steelmaking at Dunaferr continued during 
facility at about 27,000 to 30,000 mt/a. | 172 and 175 Mmt of copper ore, grading | the year. The addition of a sixth stand at 
Since the start of Hungary’s transition to | 1.12% copper, and about 20 Mmt of | the company’s hot-strip mill was 
a market economy, issues such as | Polymetallic ore, grading 4.22% lead and | completed, reducing the thickness of 
environmental pollution and production | 09-92% zinc along with smaller quantities | sheet steel to 1.8 mm from 2.0 mm, and 
costs for producing bauxite, alumina, and | Of gold, molybdenum, and_ silver. | further technical improvements at the hot- 
aluminum, and world prices for | Geological investigations conducted by | strip mill were intended to lower the 

the Government, reportedly, determined | thickness of sheet steel to 1.6 mm. The 
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state ownership of Dunaferr was shared PLC of Ireland announced plans during | natural gas and petroleum from Russia in 

largely between banks and local | the year to expand its industrial minerals | 1993 were to amount to about 5 Mmt of 

governmental bodies. To promote the | mining operations in Hungary (fire clay, | petroleum and 5 Mn?’ of natural gas. In 

denationalization of the company two | glass sand, gypsum, and perlite) by | May, Hungary’s Natural Gas and 

proposals were under review during the | developing the undeveloped bentonite | Petroleum Industry experts announced the 

year. The first would offer 15% of the | deposit at Egyhazaskeso. The Egyhazaskeso | discovery of a commercially valuable 

company’s value in a stock issuance on deposit was determined to contain 6 Mmt petroleum deposit with associated natural 

the Budapest stock exchange. The second | of recoverable high-quality bentonite that | gas, containing 5 Mm’ of natural gas and 

proposal involved the possible sale of | would be used in the manufacture of | 1 Mmt of petroleum, in Bacs-Kiskun 

major parts of the Dunaferr steelworks as | light, high-strength construction County. 

separate companies.* Other issues that | materials. It was reported that Navan 

concerned Dunaferr in 1993 included the | was seeking a partner with experience in | Reserves 

announcement of plans by the Samsung | the construction materials sector to help 

Corp. of the Republic of Korea in | develop this deposit. The development Taking into consideration Hungary’s 

October to invest $25 million in Dunaferr | costs for the Egyhazaskeso deposit had | transition to a market economy system, 

to further modernize the plant and the | been estimated at about $2.3 million.”° the country’s mineral resources will have 

decision by Dunaferr’s management to to be reevaluated from the perspective of 

substitute coal from Poland and the Czech Cement.—In September, the Hungarian | market economics. Reserves, as defined 

Republic for domestic Mecsek coal at the | Cement Federation reported that the | by most market economies, are those 

steelmill because of the higher quality and | country’s cement industry was showing | mineral deposits that can be mined at a 

lower price of the imported products.’ | an overall recovery of demand in 1993. | profit under existing conditions with 

The Diosgyder Stock Co. (Dimag) According to the federation’s existing technology. In CMEA countries, 

steelworks faced the greatest difficulties | spokesperson, the denationalization of the | including Hungary, the previous policies 

in the country’s steel industry as a | cement industry has involved very strong for centrally planned industrial 

shortage of operational funds nearly | foreign investment in the industry that | development often had more to do with 

forced the company into total liquidation | should continue. To date, German | political rather than economic 

during the first half of the year. interests had bought almost 100% control considerations. The chief principle of 

However, in May, Dimag was able to | of the Beremond Cement and Lime Co. | industrial development was to attain self- 

obtain credit from Austria with a | and the Duna Cement and Lime Co. | sufficiency at all costs. Centrally planned 

guarantee from the Government of | Swiss and German companies also had | directives to discover exploitable 

Hungary that would allow production to acquired a one-third interest in the | resources may have resulted in possible 

continue at the steelworks and also would | Belapatfalva Cement Works, and another | overevaluations of collected field data. 

allow modernization of the company’s | Swiss company acquired a one-third Consequently, it could take Hungary a 

production lines to continue. interest in the Hejocsaba Cement plant | number of years to determine its real 

and a 50% interest in the Labatlan plant. | mineral reserves from a market economy 

Manganese.—The Urkut manganese standpoint. For a detailed explanation of 

mine in the Bakony Mountains continued | Mineral Fuels the system that was used in former 

to produce mainly carbonate ores. The CMEA countries for measuring reserves 

significant decline in Hungary’s Coal.—In 1993, the Tatabanya coal | see that chapter on Russia in this volume. 

manganese ore output in the 1992-93 | mining enterprise reportedly became (See table 3.) 

period continued to reflect the decline in | Hungary’s first privatized major mining 

the country’s barter-based trade with | company. Apart from closure of | INFRASTRUCTURE 

former CMEA members. In past years, | unprofitable coal mining operations and 

most of Hungary’s manganese was | the privatization of smaller profitable Railways carried a substantial amount 

designated for export to fellow CMEA- | units, the Government continued its plan of Hungary’s mineral freight. The 

member countries because Hungary | to rationalize the coal mining industry by | railroad network consisted of 7,779 km of 

lacked the necessary facilities and electric | integrating the remaining major coal | track, of which 7,513 km was 1.435-m 

power to domestically produce electric | producers with nearby thermal electric standard-gauge track. According to the 

furnace ferromanganese. power stations. most recent data, in 1992, of the total 

volume of freight carried in Hungary by 

Natural Gas and Petroleum.— Hungary | railroads, the transport of fuels 

Industrial Minerals continued to rely on Russia to deliver a constituted 29.7 %; ores and other mining 

major portion of its needs of natural gas products, 9.5%; construction materials, 

Bentonite.—The Navan Resources | and petroleum. Hungary’s imports of | 5.5 %: and iron and steel and nonferrous 

metal products, 9.3%." 
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Hungary also had maritime port access | To respond to growing domestic market 
on the Baltic Sea in Poland at Gdansk and | demands for structural steels, as well as 
Gdynia, as well as at Rostock in the | the Government’s plans to increase both 
former German Democratic Republic. energy efficiency and minimize 
Major ports on the Danube were at | environmental degradation, the country’s 
Budapest and Dunaujvaros. In 1992, of | steel industry may adopt the more energy- 
the total marine freight transported, | efficient minimill approach rather than 
mineral fuels constituted 10.1%; ores and rely on integrated steel mills. 
mining-related products, 18.1 %; 
construction industry’s products, 44%; swe EEWro303 Mat. 3, 1994, p. WA/D from MT? 
and iron and steel products and |. (Budapest) 0720 GMT, Feb. 26, 1994, nonferrous metals, 14.5%. ?_____ EEW/0319. Feb. 10, 1994, p. WA/3. 

Hungary’s highways had a total length Mining Journal (London). Feb. 4, 1994, p. 90. 
of 130,000 km, of which 28,701 km was SWB. EEW/0321, Tet, 34 1994, p. WA/0321, from part of the national highway system. In | wn News (Budapest) 1721 GMT. Feb. 17, 1994. 
1992, of the total freight carried by the FBIS. EEU-94-053. Mar. 18, 1994, p. 16, from 

| country’s highway system, the transport Magyar ee wthy. Ape d 993, 960, 
of mineral fuels constituted 7.8%; ores 7Metal Bulletin. Aug. 26, 1993, p. 33. 
and mining-related products, 57.6%; the —— July 26, 1993, p. 15. 
construction industry’s products, 16.3%; News Bude) iste GML. 6 . 20 joes. 4, from MII 
and iron and steel and nonferrous metals, ———. EEW/0267. Feb. 4, 1993, p. A/6, from 1.3%. Hungarian Radio (Budapest) 1400 GMT, Jan. 27, 1993. 

. e 1 i i - The country’s pipeline network | ait Minn, Sep 153 1619. consisted of a 1,204-km line to carry | Handbook for Hungary 1992). Budapest, 1993, p. 160. 
crude oil, a 600-km line for refinery 
products, and a 3,800-km pipeline for | OTHER SOURCES OF INFORMATION 
natural gas. In 1992, mineral fuels ; : ; er Agency | carried by the country’s pipelines 

vpeline. 80.8% of total carriage by Iparugyi Miniszterium (Ministry of Industry) 

The total net installed electric Pudapest, Hungary 
generating capacity as of 1990 amounted Publications 
to 6,956,000 kW, of which 4,750,000 
kW was rated by thermal electric Magyar Aluminium (Hungarian Aluminum), 
generating plants, 1,760,000 kW by | Budapest, monthly. 
nuclear powerplants, and 46,000 kW by | Statisztikai Evkonyv (Statistical Yearbook), 
hydroelectric power facilities. Budapest. 

Statisztikai Havi Kozlemenyek (Monthly 
OUTLOOK © Statistical Bulletin), Budapest. —— 

Given the Hungarian Government’s 
objective to bring the country into 
conformity with standards that are current 
within EFTA and the EC, greater 
investment can be envisaged for the 
reconstruction and modernization of the 
country’s infrastructure: transportation 
networks, commercial buildings, and 
private and publicly owned dwellings, 
etc. To accommodate most of these 
objectives, the country’s industrial 
minerals and construction materials 
sectors would increase in importance as 
the demand for cement, quarry products, 
and other industrial minerals increases. 
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TABLE 1 

HUNGARY: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I I 

. 
Annual capacity® 

Commodity” 1989 1990 1991 1992 1993° Gan. 1, 9 93) 

METALS 
| 

Aluminum: 

Bauxite, gross weight thousand tons 2,644 2,559 2,037 1,721 561 2,500 

Alumina, gross weight, calcined basis do. 882 826 7635 548 3421 900 

Metal: 
. 

Primary | 75,195 75,162 63,318 26,865 327,87 30,000 

Secondary® 331,000 30,000 32,000 20,000 225,000 35,000 

Total® 3106,195 105,162 95,318 46,865 52,879 —«65,000 

Copper, metal: 

Smelter, secondary’ 100 100 100 100 100 150 

Refined including secondary 13,137 12,817 12,000 °12,000 11,000 13,500 

Gallium, metal® kilograms 4,100 4,100 3,600 3,500 2,500 6,000 

Gold, mine output, Au content’ do. 600 600 500 500 500 600 

Iron and steel: Metal: 
OO 

Pig iron: 

For steel industry thousand tons 1,927 1,697 1,314 1,176 31,407 2,000 

For foundry use do. 27 15 4 6 6 20 

Total do. i954 L712 1,318 «1,182 «1,413, «2,020 

Ferroalloys:° 
Te 

OS 

Ferrosilicon 
9,000 9,000 7,000 7,000 7,000 9,000 

Silicon metal 2,000 2,000 1,000 1,000 1,000 2,000 

Other 
1,000 1,000 500 500 500 500 

Total 12,000 12,000 8,500 8,500 8,500 11,500 

Steel: 
7 

Crude thousand tons 3,356 2,963 1,931 1,559 31,752 3,000 

Semimanufactures, rolled only do. 2,539 2,176 1,535 1,660 31835 2,800 

Manganese ore: 

Run of mine: 

Gross weight 108,327 117,400 54,783 32,000 338,00 120,000 

Mn content’ 
20,000 22,000 10,000 5,800 6,800 29,000 

Concentrate: 

Gross weight 
84,000 60,000 30,000 18,000 18,000 85,000 

Mn content® 
27,000 18,000 9,300 5,400 5,400 28,000 

Vanadium, metal® 
300 300 200 200 200 300 

Zinc: Metal, smelter, secondary’ 31.374 1,300 1,200 1,000 1,000 1,500 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 3,857 3,933 2,529 2,236 2,500 6,200 

Clays: 

Bentonite: 

Raw 
59,973 36,600 18,097 23,000 39,404 75,000 

Processed 
47,175 28,600 14,127 °15,000 7,000 55,000 

Kaolin: 

Raw 
24,824 18,000 9,400 14,000 3142 30,000 

Processed 
3,788 3,100 4,815 °5 ,000 100 6,000 

Gypsum and anhydrite® 
113,000 112,000 110,000 110,000 110,000 115,000 

Lime, calcined thousand tons 878 831 571 446 300 900 

See footnotes at end of table. 
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TABLE 1—Continued 
HUNGARY: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1989 1990 1991 1992 19938 “Gan. 1, 1993) " 7 
INDUSTRIAL MINERALS—Continued | 

Nitrogen: N content of ammonia thousand tons 673 445 319 261 300 700 Perlite 
108,678 93,000 87,750 83,000 780,000 120,000 Refractory materials, n.e.s.: 

Chamotte products thousand tons 101 77 28 25 25 110 | Chrome magnesite products do. 32 29 9 10 10 40 Sand and gravel: 

Gravel thousand cubic meters 7,720 5,557 2,968 3,000 3,500 10,000 Sand: 

Common’? do. 400 400 200 200 200 600 Foundry thousand tons 649 543 181 184 715 600 Glass SSS P= 791 705 600 660 260 900 Sodium compounds: 

Hydroxide (caustic soda) 204,044 193,063 "169,681 138,640 125,000 250,000 Sulfate® 
9,000 8,000 6,000 6,000 6,000 10,000 Stone: 

Dimension, all types thousand tons 4,677 4,025 3,350 3,500 3,500 6,000 | Dolomite do. 917 778 454 *500 500 12,000 Limestone 
do. 7,259 6,572 4,328 °4,300 4,000 9,000 Quartzite do. 24 31 586 *500 500 600 Sulfur: 

ES eS a 
From pyrite® 1,000 1,000 900 900 800 1,100 Byproduct, elemental, all sources® 10,000 9,000 8,000 8,000 8,000 10,000 Total® 11,000 = 10,000 8,900 ~ 8,900 ~ 8,800 ~~ 141,100 Sulfuric acid 482,421 244,051 129,430 91,702 95,000 500,000 Talc® 

12,000 10,000 10,000 10,000 10,000 12,000 MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural*® 550,000 500,000 400,000 400,000 350,000 600,000 Carbon black® 

5,000 5,000 4,000 4,000 4,000 6,000 Coal: 
OE OO 

Bituminous thousand tons 2,127 1,736 1,695 1,274 3940 1,800 Brown do. 12,020 10,373 9,953 7,574 56,287 12,000 Lignite do. 5,883 5,469 5,327 6,988 56,894 7,500 Total do. 20,030 17,578 16,975 15,836 14,121 21,300 Coke: 
OES — 

Coke oven: 

Metallurgical do. 602 564 611 719 650 800 Other® do. 150 150 150 150 150 150 Total® do. 752 714 761 869 800 950 __Gashouse* SSS "= 210 200 200 200 150 250 Total coke do. 962 914 961 ~ 1,069 ~~ 950 7,200 Fuel briquets do. 1,983 1,761 1,924 7682 300 2,000 Gas: Natural, marketed million cubic meters 6,176 4,932 5,041 4,932 7,000 7,500 Natural gas liquids: 

Natural gasoline thousand 42-gallon barrels 5,500 5,000 5,000 5,000 5,000 6,000 
Liquefied petroleum gas do. 2,400 2,300 2,000 2,000 2,000 2,500 See foomotes tend oftable. === 

Ort 
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TABLE 1—Continued 

HUNGARY: PRODUCTION OF MINERAL COMMODITIES* 

(Metric tons unless otherwise specified) 

I 

Commodity? 1989 1990 1991 1992 19938 Aen 1 1993) 

MINERAL FUELS AND RELATED MATERIALS—Continued 
| 

Peat, agricultural use® _ thousand tons 70 65 65 65 65 100 

Petroleum: 
re 

Crude: 

As reported do. 1,966 1,974 1,893 1,825 1,700 2,000 

Converted thousand 42-gallon barrels 13,152 13,206 12,664 12,209 11,400 13,400 

Refinery products:* 

Liquefied petroleum gas | do. 3,909 3,840 3,500 3,500 3,000 4,000 

Gasoline, including naphtha do. 11,033 12,343 °11,000 °11,000 10,000 13,000 

Kerosene and other light distillates do. 2,542 2,373 *2,000 *2,000 2,000 3,000 

Distillate fuel oil do. 22,902 20,411 *18,000  °18,000 16,000 24,000 

Lubricants do. 1,302 1,156 1,000 1,000 1,000 1,400 

Residual fuel oil do. 12,075 10,263 *8,000 8,000 7,000 13,000 

Paraffin and petrolatum do. 236 207 °200 *200 200 300 

Asphalt and bitumen do. 3,115 2,866 *2,000 *2,000 2,000 4,000 

Total® do. 57,114 ~ 53,459 45,700 45,700 41,200 —62, 700 

‘Estimated. “Revised. 

1Table includes data available through Mar. 1994. 

| 7In addition to the commodities listed, diatomite and a variety of other crude construction materials such as common clays are produced, but available information is inadequate to 

make reliable estimates of output levels. 

’Reported figure. 
‘Hungary is believed to produce some blast furnace ferromanganese. 

5Excludes refinery fuel and losses. 

TABLE 2 

HUNGARY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

(thousand of metric tons unless otherwise specified) 

I 

Commodity Major operating companies Location of main facilities Annua 

—_ Sommodty alt state-owned) RY 

Alumina HUNGALU (Hungarian Aluminum Corp.) Ajka Timféldgyér plant, about 120 km southwest of 450 

Budapest, near Lake Balaton 

Do. do. Almasfuzité Timféldgyér plant, near the Czechoslovak 350 

border, 63 km northwest of Budapest 

Do. do. Moson-Magyarovar plant, in northwest corner of 75 

Hungary, about 12 km from Austrian and Czechoslovak 

border 

Aluminum, primary do. Inota plant, near Varpalota, 75 km southwest of Budapest 46 

Bauxite HUNGALU (Hungarian Aluminum Corp.): Bakony District, extending roughly 100 km northeast 1,500 

Bakony Mining Enterprise along Lake Balaton 

Do. Fejér County Mining Enterprise Fejér County, Vértes District, about 60 km south of 1,060 

Budapest 

Cement Cement es Mészmiivek Bélapétfalva, near Miskolc, 125 km northeast of 1,200 

Budapest 

Do. do. Beremend, 45 km south of Pécs 1,100 

Do. do. Hejécsaba, 150 km northeast of Budapest 1,600 

Do. do. Lébatlan, 20 km north of Tatabinya 500 

Do. do. Selyp, 50 km north of Budapest 60 

Do. do. Tatabaénya, 80 km west of Budapest 500 
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. TABLE 2—Continued 
HUNGARY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

(thousand of metric tons unless otherwise specified) 

Commodity mor at tate-owned) Location of main facilities capacity 

Cement—Continued: Cement es Mészmiivek Vac, 50 km north of Budapest 1,200 
Coal: | 
Bituminous and lignite Magyar Szénbdnydszati Trészt (MSZT) Tatabaénya and Oroszldny coal mining region, 45 km west 8,957 

(Hungarian Coal Mining Trust) of Budapest 
Do. do. Mecsek coal mining region, near Pécs and Koml6, north 3,100 

of the Yugoslav border 
Do. Borsod coal mining region, 130 km northeast of 5,200 

Budapest 
Lignite do. Thorez opencast mine at Visonta, 80 km northeast of 7,000 

Budapest 
_ | Manganese ore Orszagos Erc-es Asvanybanyak (National Ore Urkut manganese ore mines, 120 km southwest of 160 

and Mineral Mines) Budapest 
Natural gas, million Hungarian Oil and Gas Co. (MOL) Szeged and Algyé gasfields, southern Hungary 151,960 cubic feet 

do. do. Hajduszoboszé gasfield, 180 km east of Budapest 49,440 
do. do. Smaller gasfields: Szink, Kardoskut, Békés, Berefurd6, 38,740 

and others 
Petroleum: 

Crude __ million barrels do. Szeged-Algyé field, near Romanian-Yugoslav border; 7 
50% of total capacity 

Refined Subsidiaries of MOL: 

Do. do. Danube Petroleum Refining Co Szazhalombatta 54.8 
Do. do. Tisza Petroleum Refining Co Leninavdros 21.9 
Do. do. Zala Petroleum Refining Co Zalaegerszeg 3.7 

Steel Dunai Vasmu (Danube Steel Works) 60 km south of Budapest 1,400 
Do. Ostag - Ozdi Acelmu Rt 120 km northeast of Budapest 700 
Do. Dimag - Diosgyder Stock Corp Diosgyéer, 145 km northeast of Budapest 954 
Do. Cepel Iron and Steel Works Budapest 171 jing 

TABLE 3 , 
HUNGARY: APPARENT 
RESOURCES OF MAJOR 

MINERAL COMMODITIES FOR 
1993 

(Thousand metric tons unless otherwise specified) 

Commodity Resources 

Bauxite 124.0 

Copper content of ore 1.9 
Manganese ore 18.2 
Lead, content of ore 8 

Zinc, content of ore 2 

Coal, bituminous 86.3 

Coal, brown and lignite 3,193.3 

Natural gascubic meters 126.7 

Petroleum 158.0 

Bentonite 15.9 

Kaolin 15.7 

Perlite 18.1 
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THE MINERAL INDUSTRY OF | 

ICELAND’ 
By Jozef Plachy 

The mineral industry of Iceland, owing | been declining since the early 1990’s. | Netherlands, and Granges AB of Sweden, 

to abundant hydroelectric and geothermal | (See table 1.) and the Icelandic Government to build a 

energy and lack of indigenous resources, 200,000-mt/a-capacity primary aluminum 

is largely composed of metal production | TRADE smelter. However, the start of 

from imported raw materials. Nearly all construction at the 100-ha site at Keilisnes 

production of aluminum and ferrosilicon Owing to the custom union and | on the Reykjanes peninsula, south of 

is exported. However, all production of | geographical proximity to the European Reykjavik, has been postponed until 

industrial minerals, with the exception of | Union, most of Iceland’s trade is with | sometime between 1995 and 1997, owing 

diatomite, is used by local industries. Europe. The exports of aluminum, | to low aluminum prices. 

diatomite, and ferrosilicon constitute 

GOVERNMENT POLICIES about 12% of the value of Iceland’s total Ferrosilicon.—The Icelandic Alloys 

AND PROGRAMS exports. (Islenska jarnblendifelagid hf) at 

TT Grundartangi, western Iceland, has two 

The mineral mining and processing STRUCTURE OF THE 48,000 kV°A electric reduction furnaces 

industry consists of private (local or | MINERAL INDUSTRY for production of 75% ferrosilicon. 

foreign) and Government-owned During the past few years, the plant has 

enterprises. Following the trend of other Most of the major mineral industry | been operating well below the 65,000- 

European countries, Iceland is trying to | enterprises in 1993 were still either mt/a capacity, and consequently losing 

privatize aspects of its mineral industry. | wholly or partially state-owned. The | Money (about $8 million in 1991). 

A more aggressive approach is usually | remainder were either foreign owned and Nearly all ferrosilicon is exported, while 

reserved for companies owned and | locally operated or, in the case of some | most of the microsilica from the 

operated by the Government than those | of the smaller businesses, locally owned scrubbing equipment is used in the nearby 

where the Government is only a silent, | and operated. (See table 2.) cement plant. 

albeit major partner. As a first step, a 

holding company is being created, witha | COMMODITY REVIEW Steel.—After only 1 year of operation, 
board of directors invested with the Icelandic Steel Co. (Islenska 

decisionmaking accountability. Metals Stalfelagid) in Hafnarfjordur, 15 km 

Most of the Government’s policies are southwest of Reykjavik, ceased 

aimed at utilization of inexpensive Aluminum.—In 1993, Islenzka| production in 1992 and went into 

indigenous energy. For this purpose, the | Alfelagid hf-Icelandic Aluminium Co. receivership. Although a number of 

Government is offering attractive terms to | Ltd. (SAL) was the only manufacturer of foreign companies and a local 

foreign companies for investing in | aluminum metal from alumina imported construction company had expressed an 

energy-intensive ventures. These efforts | mainly from Australia. The 96,000-mt/a- interest in the 22,000-mt/a-capacity 

have already led to an agreement to build | capacity smelter at Straumsvik near secondary steel producer, the future of 

a new aluminum smelter and resulted in | Hafnarfjordur (17 km southwest of | the plant remained undecided at yearend 

a favorable feasibility study for laying an | Reykjavik) is owned by Alusuisse-Lonza | 1993. 

electric transmission line to Scotland. Holding Ltd. of Switzerland. Recent 

| improvements include covering of the | Industrial Minerals 

PRODUCTION smelting pots in 1992 and installing a 
direct casting line to process ll Cement.—The main ingredient for 

While the export-oriented production | production into rolled slab. cement production at the 115,000-mt/a- 

of aluminum and ferrosilicon remained In 1992, an agreement was signed | capacity Iceland State Cement Works 

about the same or has increased slightly, | between the Atlantal Group, consisting of (Sementsverksmidja Rikisins) in Akranes 

the production of industrial minerals, | AVAX Inc. (subsidiary of Alumax of is underwater at the Hvalfjordur fjord. 

influenced by the domestic economy, has | Georgia, USA), Hoogovens BV of | At a depth of 30 m to 35 m lies a 
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commercial concentration of shell sand, | consist solely of industrial minerals, 

which, in combination with other | mainly construction materials. 
indigenous materials and imported 
gypsum, meets most of Iceland’s cement | INFRASTRUCTURE 
needs. At the present rate of production, 
the reserve should last until the year All of Iceland’s major cities are on the 
2020. coast, mainly in the western part of the 

country, around the capital of Reykjavik. 
Diatomite.—The entire production of | Consequently, most of the 11,543 km of ) 

diatomite is supplied by Diatomite Plant | road are in western Iceland. The 
Ltd. (Kisilidjan hf) at the northeast part | secondary transportation mode is aviation, | 

| of the country, in Myvatnssveit near Lake | owing to the absence of railroads and to | 

Myvatn. During the summer months, the | a large area with sparse population. 
diatomaceous earth is pumped from the | However, out of 89 airports in the 
bottom of the lake and dried in kilns, | country, only 4 have permanent surface | . 
using geothermal energy, to 99% solid | runways. : 

matter. Production license has been Iceland is also heavily dependent on 
extended until the year 2010 but restricted | sea transportation. In addition to 
to specific areas of the lake because of | numerous small, local ports, it has well- 

adverse effects on sediment displacement. | equipped major ports in Akureyri, 

After the present deposit is exhausted, the | Hafnarfjordur, Keflavik, Reykjavik, 

operation was expected to transfer to the | Seydisfjordur, and Siglufjordur. The 

nearby Bollar area where there are | merchant marine has 10 ships totaling 

estimated reserves expected to last from | 53,037 dwt. It includes three cargo, 
60 to 70 years. three refrigerated cargo, two roll-on/roll- 

off cargo, one oil tanker, and one 

Pumice.—All production of pumice in | chemical tanker. 
Iceland is concentrated around Mount 

Hekla, 110 km east of Reykjavik. The | OUTLOOK 
28-Mm’ deposit was formed during a 
volcanic eruption in 1104. The density of Iceland will continue to concentrate on 
the dry, loose pumice is 320 kg/m’, | processing energy-intensive imported 

suitable for light concrete and building | mineral commodities because of abundant 
blocks. With an annual production of | hydroelectric and geothermal energy and 
about 35,000 tons, Eldber hf, a joint | lack of significant mineral resources. In 

venture of Jardenfnaidnadur hf and | addition to the already approved 
Unternehmensbeteiligungen GmbH of | aluminum smelter, a framework for 
Germany, is the largest producer in | construction of a 25,000-mt/a silicon 
Iceland. Pumice in the quarry is 4 mto | metal plant is being debated by the 
6 m thick, covered with an overburden of | Parliament. 

a maximum of 1 m. 

Salt.—In 1993, Akzo NV of the “Text prepared Apr. 1994. 

Netherlands acquired a majority (58%) | OTHER SOURCES OF INFORMATION 
interest in Icelandic Salt Co., near 

Svartsengi, 50 km_ southwest of | Agencies 
Reykjavik. The salt is produced from 

seawater extracted from an underground | Ministry of Industry and Commerce 
reservoir at a depth of about 1,500 m. | _Ammarhvoli, 150 Reykjavik, Iceland 
The  resultin salt has a_ high Central Bank of Iceland & 8 ; ; ; 150 Reykjavik, Iceland 
concentration of potassium and 
magnesium compounds with a low level | pyntications 
of sodium. 

Economic Statistics, quarterly, Central Bank 

Reserves of Iceland. 
Iceland Review, monthly. 

The known mineral reserves of Iceland | News From Iceland, monthly. | 
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TABLE 1 : 

ICELAND: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

SSIES ne Ee 

Commodity 1989 1990 1991 1992" 1993° Aten 1 1994, 

Aluminum metal, primary’ 88,477 86,773 88,768 89,478 91,000 96,000 

Cement, hydraulic* 7116,015 114,045 106,174 99,803 100,000 115,000 

Diatomite 24,900 26,107 23,106 - 19,946 19,000 24,000 

Ferrosilicon 72,007 62,791 50,299 51,651 52,000 65,000 

Nitrogen: N content of ammonia 9,482 8,292 8,917 8,712 8,700 9,000 

Pumice and related volcanic material: 

Pumice 56,845 28,237 33,354 33,514 34,000 35,000 

Scoria 367, —i‘<iéi«CSTT 389 462 500 500 

Salt® 2,500 2,500 3,000 “4,205 4,500 4,500 

Sand: 

Basaltic cubic meters 7150 50 50 — — — 

Calcareous, shell do. 119,420 111,005 106,020 85,794 80,000 150,000 

Sand and gravel thousand cubic meters 4,421 4,008 3,661 3,657 3,600 4,000 

Silica dust? 12,237 11,222 10,654 10,231 10,000 11,000 

Stone, crushed: 
. 

Basaltic 91,000 - 105,000 116,700 108,600 100,000 150,000 

Rhyolite cubic meters 25,811 24,424 22,984 18,175 18,000 25,000 

‘Estimated. "Revised. 
Table includes data available through Mar. 1994. 

7Ingot and rolling billet production. | 

Sales. 

‘Reported figure. 

‘Byproduct of ferrosilicon. 

TABLE 2 

ICELAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 TABLE 3 

Thousand metric tons) ICELAND: ESTIMATED 
RESERVES OF MAJOR MINERAL 

Commodity Major operating companies and Location of main Annual COMMODITIES FOR 1993 
major equity owners facilities capacity 

Aluminum ISAL (Alusuisse-Lonza Holding Ltd., 100%) = Straumsvik 96 (Million metric tons unless otherwise specified) 

Cement Sementsverksmidja Rikisins (Government, Akranes 200 a 

100%) Commodity Amount! 
Diatomite Kisilidjan hf (Government, 59.8 %) Myvatnssveit 24 Diatomite 2.5 

Fertilizer Aburdarverksmidja Rikisins (Government, Gufunes 60 Shell sand 2.5 

100%) Perlite 48 

Ferrosilicon —Islenska jarnblendifelagid hf (Government, Plant at Grundartangi 65 Pumice million cubic meters 28 

55%, Elkem A/S, 30%) *Estimated. 

Pumice Eldber hf Gardenfnaidnadur hf, 51%) Mt. Hekla 35 

Do. Pumice Products Ltd. (B.M. Valla Ltd., do. 32 

100%) 

Salt Icelandic Salt Co. (Akzo NV of Netherlands, Plant at Svartsengi 6 

58%) 
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| THE MINERAL INDUSTRY OF 

By Harold R. Newman 

Ireland continued as one of Europe’s | domestic and foreign investment. Meath, continued strong. Industrial 

major producers of zinc and a significant The Geologic Survey of Ireland and | mineral production, including barite and 

producer of alumina, barite, lead, and | IDA were engaged in a project to | gypsum, also continued throughout the 

'| peat in 1993. The country continued its investigate the feasibility of the dimension | country. Several metals and industrial 

significance in the European Union (EU) | stone industry in Ireland. minerals projects were awaiting the 

as a producer of mined lead and zinc. granting of planning permission and 

Although the range of minerals exploited | ENVIRONMENTAL ISSUES mining leases before moving into 

in the country has been limited, development and production. Natural gas 

exploration activity continued to increase, The European Community (EC) | production continued from an area off the 

with the main emphasis on gold, lead, | Directive on Environmental Impact southern coast of Ireland near Cork. 

and zinc. The country’s mineral | Assessment requires that projects in the | Reserves were not disclosed, and 

processing industry was relatively small, extractive industry, including mining of | production from the fields was being 

as was the demand and consumption of | minerals and ores, be subjected to an carefully managed to extend the life of 

mineral resources. Environmental Impact Assessment (EIA) | the area. (See table 1.) 

| The downturn in_ international | of their impact on the environment before 

economic activity led to a corresponding | development is granted. TRADE 

slowdown in Ireland’s economic activity. The Government responded to this by 

Inflation, at 3%, continued at a low level, | finalizing comprehensive environmental Ireland’s trade sector continued to 

and the balance of payments continued | regulations in relation to mining | perform well in 1993. External trade was 

into surplus. The real gross national | development. Criteria to address the EIA | more diversified than in the past, thus 

product growth was estimated to have | will be incorporated into mining licenses | reducing exposure to changed economic 

been 2.2%. The Irish economy has | prior to issuance. Also, prospectors are conditions in individual overseas markets. 

shown a very creditable performance with | required to complete an environmental Although Ireland was supportive of the 

a sustained rate of growth of 2.5% to3% | audit. single European market effort and 

in past years. Legislation to set up an Environmental | European economic integration, it has 

Protection Agency was enacted in 1992, | drawn attention to special needs and 

GOVERNMENT POLICIES and mineral extraction will be licensed by | problems that integration may present to 

AND PROGRAMS the agency for discharges to air and | peripheral and less developed regions. 

ee ——— | water, for noise emissions, and for waste. | EU measures most likely to impact on 

As a member of the EU, Ireland was | The Department of Energy will assess the | Ireland’s interests are fiscal 

a full participant in the program to adequacy of any EJA’s submitted. harmonization and _ proposals for 

complete the single European market, and The EIA is not confined to mineral | economic and monetary union. Ireland 

the country was continuing in those operations. Some other operations that | has been a full participant in the 

efforts. would be impacted are cement plants, | European Monetary System (EMS) since 

The Government was expected to ironworks, steelworks, and foundries with | its inception in March 1979. This has 

continue to receive EU funding support to | 2 batch capacity of 5 mt/d or more; | provided a framework for improving the 

assist in constructing and upgrading integrated chemicalworks; glassworks | economy by stabilizing the Irish pound, 

infrastructure projects, including roads, where capacity exceeds 5,000 mt/a; and | containing wage increases, reducing 

ports, telecommunications, and artificial mineral fiber factories. inflation, and encouraging exports. 

indigenous energy development. ef 

The Industrial Development Authority PRODUCTION STRUCTURE OF THE 

(IDA) is an agency that was established MINERAL INDUSTRY 

and fully financed by the Government. Ireland’s base metals production, 

IDA’s mandate is to create wealth and | center ed mainly on Tara Mines Ltd.’s Ireland has traditionally been a rural- 

provide employment by attracting zinc-lead mine near Navan, County | based economy, and farm products 
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continued to contribute significantly to the Gold.—Most exploration activity | planning application based on_ the 
total export value in 1993. However, | continued to be focused on four districts | construction of an underground mine 
Government economic strategy during the | in the Caledonides that are known to | accessed from the surface by a 13% 
past several years has concentrated on | contain significant gold mineralization. | decline midway between the CW and G 
building up indigenous industries, | These districts are Avoca and Clontibret | ore bodies. These ore bodies were 
including mineral resource development. | in the paratectonic Caledonides, in the reported to contain an estimated 6 Mmt 
Under the Minerals Development Acts | east of Ireland. The other two districts | of ore grading 11.3% zinc and 1.1% lead 
1940 to 1979, the Minister for Energy | occur in the west of Ireland and southern | at a depth of 70 m. Mine construction 
was empowered to grant licenses and | Mayo in the paratectonic Caledonides and | was expected to take 19 months to 
mining rights for prospecting as well as | Connemara in the  orthotectonic complete and would provide 200 jobs. 
subsequent development. Most mineral | Caledonides. The company’s estimated cost of 
exploration and development is subject to Two companies, Glencar Exploration | bringing the Galmoy Mine __ into 
state regulation. The Geologic Survey of | PLC and Andaman Resources PLC, were production in 1995 was $80 million. The 
Ireland is responsible for the development | continuing with gold exploration projects | mine, with an estimated life of 10 years, 
of mineral information as well as | in Mayo County. would be designed to produce 2,000 mt/a 
technical management of the state mineral Burmin Exploration PLC was | of lead and 60,000 mt/a of zinc in 
licensing and leasing system. The Survey | continuing its exploration and | concentrates. 
also provides technical assistance to the | development project near Lecanvey. The The joint-venture project of Ivernia 
exploration and mining industry. company estimated the deposit contained | West PLC and Minorco S.A. was 

Ireland is fortunate in respect to | 498 Mmt of ore grading 1.5 g/mt of | continuing. Ivernia reported that drilling 
mineral resources and has a proven | gold. results on the Lisheen ore body in County 
geological potential for a variety of MIM Holdings of Australia and Navan | Tipperary had increased estimated 
minerals. In 1993, the country was a | Resources PLC of Ireland were | reserves to 22 Mmtof ore grading 12.5% 
significant producer of lead and zinc. | continuing their joint-venture exploration | zinc, 2.4% lead, and 38 g of silver per 
Interest in gold exploration was | programs in the Central Irish Midlands | ton of ore. The drilling program was 
continuing. This interest has been the | and in the Scottish Highlands, United expected to continue into 1994. 
impetus for the revitalization of the | Kingdom. MIM and Navan have been The joint venture was proceeding with 
exploration sector within the past few | exploring for base metals in the Central | a full feasibility study and an 
years. Employment in mining and | Irish Midlands since mid-1989. Environmental Impact Statement. This 
quarrying, including turf, was about would form the basis for the planning 
8,000 persons in 1993. (See table 2.) Lead and Zinc.—A major upswing in | application for the Lisheen Mine 

activity in the lead and zinc sector was | development. Lisheen shares the 50-km- 
COMMODITY REVIEW expected in Ireland. The country’s output | long Rathdowney geologic trend with the 

of zinc could double by the second half of | Galmoy project, 8 km away in County 
Metals the 1990’s if the development of two new | Kilkinney. 

mines continues as planned. There were 
Alumina,—Aughinish Alumina Ltd. | also several other potential projects under Steel.—Irish Steel Ltd. operated a 

(AAL) had, for the most part, completed | investigation at yearend. scrap-based minimill near Cork and is the 
its $12 million’ expansion plan to Tara Mines Ltd. was continuing with | only steel producer in Ireland. 
improve efficiency and increase the | its previously planned major plant | Privatization of Irish Steel was still under 
capacity of its plant from the initial | renewal. Technical upgrading of mining | consideration. The company was in 
800,000 mt/a of alumina to 1 Mmt/a. | and processing operations continued; negotiations with its work force over a 
The refinery is currently producing | however, Tara stated no further | rationalization and investment program. 
950,000 mt/a of alumina. The refinery | investment or increased zinc production | The company went from four to three 
was designed so that production could be | was contemplated before 1995. The Tara | shifts in both its melting shop and rolling 
doubled or trebled if the world market for | Mine, at Navan, is one of the largest | mill and was continuing with its $25 
alumina improves sufficiently. lead-zine producers in Europe. million investment to improve operating 

The major market for AAL’s alumina Arcon International Resources PLC, | efficiency. 
is primary aluminum smelters. British | formerly Conroy Petroleum and Natural 
Alcan Aluminium PLC takes 65% of the | Resources PLC, was proceeding with | Industrial Minerals 
refinery’s output for its smelter in the | plans to develop its deposit in County 
United Kingdom. The remaining 35% is | Kilkenny after receiving planning Navan Resources PLC was continuing 
taken by Billiton Aluminium Ireland Ltd. | permission from the Kilkenny County | with exploration and a prefeasibility study 
for its smelter in Norway. Council. The company submitted a | of an andalusite deposit at Tomduff, 

County Carlow. Detailed investigations 
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reportedly revealed a mineralized zone semibituminous high-ash coal from the | Irish pounds (If) to U.S. dollars at the rate of 

consisting of interlayered andalusite | Connaught Field, which was used for | £1=USS1.48. the average rate for 1993. 

schists and quartz-biotite schists with a | electricity generation. Marathon | OTHER SOURCES OF INFORMATION 

9% to 25% andalusite content. Petroleum (Ireland) Ltd. continued with 7 

Navan believes the deposit could be | the development of the Ballycotton | Agencies 

developed to produce 50,000 mt/a of natural gas field off Ireland’s coast in the 

concentrate with up to 98% andalusite | Celtic Sea. The plan calls for a single | Central Statistics Office 

content. The size range of the | subsea well connected with the company’s Ardee Road 

concentrate would be 2.8 mm to 10 mm. | Kinsale Head Platform Bravo 14 km to Rathmines 

Another potential economic mineral at the | the south. - Dublin 6, Ireland 
ar . -. . . Central Bank of Ireland 

deposit is stavrolite, which is used in The company agreed to sell production |p, 6 street 

sandblasting. from the gasfield to the Irish Gas Board | pybjin 2, Ireland 

Ireland produced significant quantities | (IGB). Kinsale Head, which has a | Geologic Survey of Ireland | 

of synthetic diamonds. Output was not production rate of 220 MMcfd, is} Beggars Bush 

quantitatively reported, and information Ireland’s only source of natural gas. IGB | Haddington Road 

was not available to make reliable | is the largest single primary energy Dublin 4, Ireland 

estimates of production. supplier to the industrial sector. 

The two companies that manufacture A frontier licensing round covering | Publications 

industrial diamonds and super abrasives | acreage in the Erri and Slyne Troughs off . 

are De Beers Industrial Diamonds Div. | the northwest coast was under way. New Central Statistics Office, Dublin: 

(Ireland), a subsidiary of De Beers incentives include abolition of royalities, Ot SS ooh ntan d. Dublin: 

Consolidated Mines (Pty) Ltd. of South | the tax on profits reduced to 25% and a Quarterly Bulletin. 

Africa, and GE Superabrasives Ireland, a | 25-year retroactive exploration incentive 

subsidiary of General Electric Co. of the allowing all exploration costs incurred in 

United States. Ireland over the past 25 years to be offset | 

A range of abrasives is produced from | against future production. 

synthetic diamond, cubic boron nitride, 

and polycrystalline diamond (PCD). INFRASTRUCTURE 

Trade names for the PCD products are | 

Syndie for wire drawing blanks, Syndrill Ireland has a good network of roads 

for rock cutting blanks, and Syndite for supplemented by a Government-owned 

cutting tools and wear-resistant parts. All railroad. There are the deepwater ports 

sales are to the export market. of Cork and Dublin and 10 secondary 

Gypsum Industries PLC continued | ports. Most mine sites are easily 

with open pit mining of the Knocknacran accessible and no more than 600 km from 

gypsum deposit in County Monaghan. | 4 deepwater port. 

There were estimated reserves for an 

expected mine life of 20 years operating OUTLOOK 

at a mine capacity of 300,000 mt/a. 

Reserves at Gypsum’s two other mines Ireland has a proven geologic potential 

had been exhausted and they were closed. | for a variety of minerals. The mineral 

Ivernia West PLC submitted a | industry is expected to utilize the 

planning application with the Government opportunities created by the boom in gold 

Planning Authority to develop its | and lead-zinc exploration and renewed 

Westport talc-magnesite deposit in County | interest from multinational companies to 

Mayo. The application is in the appeal continue mineral developments. 

process after initial rejection by the Mayo The Geological Survey of Ireland has 

County Council. If the appeal is | an active data collecting program through 

successful, Ivernia would proceed with | mapping and resource-related studies and 

development. The open pit operation offers technical assistance. This should 

would have an initial production capacity | continue to be a significant benefit and 

of 40,000 mt/a. encouragement to companies engaged in 

mineral resource activities. 

Mineral Fuels 

Coal production was mainly ‘Where necessary, values have been converted from 
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TABLE 1 

IRELAND: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) - | 

Commodity 1989 1990 1991 1992 1993 wien | nn " 
METALS 

Alumina thousand tons 841 "885 981 *1,007 1,103 1,000 
Iron and steel: Steel, crude | do. 324 326 307 "257 “326 350 
Lead: 

| 
Mine output, Pb content _ *32,100 35,300 39,900 742,900 48,400 50,000 
Metal, refined, secondary *12,000 °15,000 11,600 12,000 12,000 15,000 

Silver, mine output, Ag content | kilograms °7,247 *8,000 10,500 13,100 13,000 15,000 
Zinc, mine output, Zn content *168,000 166,500 187,500 194,500 194,100 225,000 . 

INDUSTRIAL MINERALS? , | 
Barite thousand tons 82 101 94 70 53 100 
Cement, hydraulic® do. 1,600 1,625 1,600 1,600 1,600 2,000 
Gypsum do. 300 394 "342 343 318 500 
Lime® 111,300 112,000 110,000 110,000 100,000 150,000 
Nitrogen: N content of ammonia thousand tons 386 *395 "429 °400 400 450 
Sand and gravel* * do. 7,400 7,500 7,000 7,000 7,500 10,000 
Stone and other quarry products? 

Limestone? do. {8.874 9,000 8,500 9,000 8,500 10,000 
Other‘ ° do. ‘1,967 2,000 2,000 2,000 2,000 5,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal, anthracite and bituminous® do. 443 45 6 10 10 25 
Gas, natural: Marketed million cubic meters °56 57 56 °56 58 75 
Peat: : 

For horticultural use thousand tons "265 7229 7249 "300 300 500 
For fuel use:° EE — 

| Sod peat® do. **1,389 71,410 1,000 1,200 1,000 1,500 
| Milled peat’ do. * ‘6,374 75,020 3,767 5,000 5,500 7,500 

Total do. *47,763 76,430 "4,767 6,200 6,500 9,000 
Peat briquets’ do. 4355 400 400 400 400 400 

Petroleum refinery products:® EEE — ALA OO 
Liquefied petroleum gas. =~=~=~—~—~S*SWhousand 42-galllon barrels 244 294 250 "404 400 500 

-Naphtha—s—~—<“Cts—sSSSTTTTTTC( SST dg, 408 497 400 "349 350 500 
Gasoline, motor do. 2,831 3,022 3,000 "3,065 3,000 3,000 
Distillate fuel oil do. 4,118 4,602 4,500 °4,000 4,000 5,000 
Residual fuel oil do. 3,257 4,049 4,000 °4,000 4,000 5,000 
Refinery fuel and losses do. *400 425 400 375 400 500 

Total® do. 11,258 += 12,889 «12,550 12,193 —*12,150 14,500 
‘Estimated. ‘Revised. SSS 
"Table includes data available through Mar. 1994. 
"Ireland also produces significant quantities of synthetic diamond and is the major overseas supplier of this material to the United States. However, output is not quantitatively reported, and available general information is inadequate to make reliable estimates of output levels. 
*Excludes output by local authorities and road contractors. 
‘Reported figure. 
‘Includes clays for cement production, fire clay, granite, marble, rock sand, silica rock, and slate. 
‘Includes production by farmers and by Bord Na Mona. 
"Includes milled peat used for briquet production. 
*From imported crude oil. 

172 THE MINERAL INDUSTRY OF IRELAND—1993



| TABLE 2 

IRELAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

to 
(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of facility Annual capacity 

Alumina Aughinish Alumina Ltd. Aughinish Island, County Limerick 800 

Barite Magcobar Ireland Ltd. Silvermines, County Tipperary 240 

Cement Irish Cement Ltd. Plants in Limerick and Platin — 2,000 

Lead-zinc Tara Mines Ltd. Mine at Navan, County Meath 215 

Natural gas million cubic feet Marathon Oil Co. Kinsale Head Field, Celtic Sea 75 ,000 

Peat Bord Na Mona (Government Peat Board) Production mainly in flat midlands 4,200 

Petroleum, refined barrels per day Irish Refining Co. | Refining at Whitegate, near Cork 56,000 

Steel Irish Steel Ltd. Plant at Haulbowline, near Cork 350 
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THE MINERAL INDUSTRY OF 

By Harold R. Newman 

Italy has been a significant processor in Italy, was approved by the Parliament Domestic production of natural gas, 

of imported raw materials as well as a | on June 10, 1982. In general, the law petroleum and lignite continued to 

significant consumer and exporter of | strengthens involvement of the increase. Italy’s most notable 

mineral and metal semimanufactured and | Government in the mineral industry. The | contribution to global mineral commodity 

finished products. The country was concessionaires will have to reimburse the | supplies continued to be its production of 

Western Europe’s second largest cement | state for its contributions, starting after | processed materials based on imported 

producer after Germany and also | the property has been in production for 3 | raw materials. (See table 1.) 

produced almost one-half of the world’s | years. Mining of strategic minerals will In 1993, the country ranked sixth 

pumice. Moreover, Italy was an be kept operational at the Government’s globally in steel production and was third 

important producer of dimension stone, | expense. No stockpiling programs are after France and the United Kingdom 

feldspar, and marble. The country’s | under way in Italy except normal | among European Union (EU) producers. 

mine output of barite, bentonite, sndustrial stocks and stocks of crude oil | Also, Italy ranked seventh globally in 

fluorspar, and potash and the | for 90 days of consumption. cement output and first in crude oil 

manufacturing of steel products were also Under Italy’s mining policy, copper, refining capacity among EU producers. 

of world significance. gold, lead, manganese, molybdenum, Italy increasingly has become 

In 1993, the Italian economy continued | nickel, tungsten, zinc, and zirconium | dependent on its trade with other EU 

to experience a reduction in growth, due | were identified as minerals considered | countries. It has been estimated that 

primarily to high internal interest rates, essential for the Italian economy and | Italy’s share of total exports going to EC 

lower private and public consumption, | were to be given priority in the funding | partners has increased from 48% in 1981 | 

and a deceleration of investment. The | of Italian companies for exploration | to more than 60% in 1992. (See table 2.) 

unemployment rate was about 11% of the | abroad. 

working population. There has been increasing sensitivityto | STRUCTURE OF THE 

environmental problems and resistance to | MINERAL INDUSTRY 

GOVERNMENT POLICIES the construction of new coal-fired and|~————S—SOSOC=C=‘“‘;7;<C 7 COS*‘<;C;*” 

AND PROGRAMS nuclear electricity-generating plants. Strict Private and public companies own 

enforcement of regulations was expected | facilities for the production and 

The basic mining legislation of Italy is | induce private and public industries to | processing of minerals, metals, fuels, and 

Royal Decree No. 1443 of July 29, 1927, | install more pollution-control devices. products. However, some state-owned 

as amended by law No. 1360 of | ——_——____———————— enterprises are often retained for 

November 7, 1941. This law vests PRODUCTION economic and employment reasons. The 

ownership of subsoil minerals to the Government bank allocates credit to state- 

state. With certain limitations, quarried The aggregated growth in the | owned corporations to avoid the social 

minerals are the property of the private extractive industries was minimal. | impact of closure of uneconomic 

landowner. Foreigners are permitted to Among the metallic ores, lead, | ventures. The primary minerals 

explore, own, and operate mines but must | Manganese, and zinc were mined in 1993 | administrative agency is the Direzione 

incorporate under Italian laws. Petroleum although production was declining | Generale delle Miniere, which also 

activities are governed by law No. 6 of | significantly. Italmagnesio SpA’s | collects mineral statistics. (See table 3.) 

January 1957, as amended by Title II of Dosseni magnesium mine remained closed 

lav No. 613 of July 21, 1967. | throughout 1993. Reportedly, the closure }] COMMODITY REVIEW 

Ownership of petroleum and gas also is | Ws for economic and environmental 

vested in the state. Concessionaires are | Teasons. Italmagnesio’s magnesium alloy | Metals 

required to turn over 9% of all extracted | and anode production continued. 

hydrocarbons to the state or pay an Industrial mineral production remained Alumina and Aluminum.—Alumina in 

equivalent sum. the most important sector with overall | Italy was produced only by Eurallumina 

Law No. 752, which regulates mining output remaining more or less constant. | §.p.A., at Portoscuso in Sardinia. The 
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company was owned jointly by Alumix | 25,000 mt/a of blister copper from lower | transferred to Ilva. This marked the end S.p.A. (52.1%) and by Australian | grade dusts, which will then be fed into | of Ilva’s current restructuring plan, drawn interests. Production of alumina has | the existing Maerz anode furnace. up in 1988 by the Italian Government and risen constantly over the past 5 years. | the EC Commission. With a crude steel Almost all alumina in Italy was produced Lead and Zinc.—Italy imported most output of about 10.6 Mmt/a, Ilva was the from imported bauxite, which was | of | its supplies of lead and zinc | sixth largest steel producer in the world. obtained from Australia and Guinea. concentrates, with Canada being the | Flat products were the company’s main Bauxite was no longer mined in any largest single source for lead and zinc strength, with Taranto being one of the significant amount in Italy. concentrates. Within Italy, most lead and | largest flat-rolled steel centers in the Alumix S.p.A., part of the state | zinc concentrate production came from | world. Ilva employed about 46,000 holding company Eute Fiere Italiane | Enirisorse’s mines in Sardinia. | workers in 1993. Almost 20% of the Atacchine, was the only primary | Enirisorse’s lead and zinc smelters were company’s steel was exported. IIva aluminum producer in Italy. Alumix | also in Sardinia, and the zinc electrolytic | continued to be a major importer of operated five smelters: one at Bolzano, plant was near Venice. The Porto Vesme metallurgical coal, primarily from. the one at Porto Marghera, and two at | smelter in Sardinia produced primary lead | United States. Fusina, all of which are near Venice, and | and zinc metal and cadmium, while the Ilva was in the process of divesting one at Portoscuso in Sardinia. San Gavino complex, near Porto Vesme, | itself of facilities to make long products More than 80% of the production was produced refined lead and byproducts, | and go almost entirely to light, flat-rolled used domestically. Italy imported almost | such as bismuth, gold, and silver. | products. The company reportedly was 50% of its total aluminum requirements. Secondary lead, including soft lead and considering private investment into the Details on output and/or capacity were alloys, was produced by Enirisorse at the company’s core business and the sale or not readily available on Italy’s several | Paderno Dugnano and Marcianise plants, | closure of the rest. Investors could be secondary aluminum producers. whose capacities were 50,000 mt/a and | either domestic or foreign. At year-end, 
35,000 mt/a, respectively. details of the privatization were being Copper.—Italian refined copper In 1993, Enirisorse operated the | considered by the Government. production has remained fairly consistent. country’s largest zinc smelter in Crotone. Several Italian and foreign steel Enirisorse S.p.A., formerly Nuova | This smelter was acquired from Pertusola | companies have expressed interest in Samim S.p.A., was the largest producer | Sud S.p.A. in 1990. This acquisition buying Ilva Laminati Pianti, flat products, of refined copper, lead, and zinc metal in expanded Enirisorse’s control over the | and Acciai Speciali Terni, stainless steel Italy, employing almost 3,350 workers. country’s lead and zinc industry. | products, of the Ilva group. Presentation Enirisorse produced about 55% of Italian | Enirisorse operated four zinc plants with | of preliminary non-binding offers are due copper metal. Virtually all of the | a total capacity of 349,000 mt/a. The | in February 1994. country’s output was derived from scrap, company also produced cadmium and 

ashes, slags, and other residues. germanium. Industrial Minerals Enirisorse also produced antimony 
metal, bismuth, gold, and silver. All Steel.—Italy was the third largest Asbestos.—Amiantifera di Balangero sources of Enirisorse’s scrap, from | producer of crude steel in the EC, after | S.p.A. was the only company in Italy that copper and aluminum cables to batteries, | France and the United Kingdom. About | produced asbestos. The San Vittore Mine were handled by two subsidiaries, | 40% of steel in Italy was produced by | was the only significant asbestos producer Nonfermet S.p.A. and Eurobatex S.p.A., | basic oxygen furnaces and 60% was | in Western Europe. The surface mine is which selected and sorted the material produced by electric arc furnaces. In | in the village of Balangero near Lonzo, before passing it on to the refining plants. | Italy, about one-half of the steel was | about 50 km north of Turin. Reserves Secondary copper was produced by | produced by private companies, with the | were estimated to be large, and the grade Enirisorse at Paderno Dugnano, near | rest by Government-owned enterprises. | of asbestos averages more than 6% fiber. Milan, using alloy scrap and low-grade | All iron ore was imported in 1993, of | Tailings were stored in a valley about 4 Copper scrap as raw materials. Plant | which 37% came from Australia and 35% | km from the mill. Owing to reduced capacity for secondary copper was 50,000 | from Brazil. The country’s steel industry | demand, production started to decline in mt/a. Copper scrap from European imports about 3.5 Mmt/a of scrap, mostly | the late 1970’s. It went from 165,000 sources was refined by Enirisorse at its | from France and Germany. tons in 1977 to about 35,000 tons in Porto Marghera copper-zinc plant, near Ilva S.p.A. was the country’s largest | 1990. Venice. Copper cathode capacity at the | steel company. All the profitable At yearend 1990, the mine had ceased plant reportedly was increased to 60,000 | activities and assets of the Finsider | production and remained closed through mt/a in 1991. In an attempt to reduce the companies—Italsider, Nuova Deltasider, | 1993. The future of the mine reportedly cost of scrap material, a new furnace | and Terni Accjaj Speciali—were | was uncertain because of environmental using Boliden technology will produce problems. With the Government’s 
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| announcement of new legislation that | Montmorillonite clay (white bentonite) | and four in the Latium/Lazio area. 

would result in the termination of | was quarried at S‘Aliderru in | Soricom S.p.A. operated the mine at 

chrysotile and amphibole applications northwestern Sardinia. Caffaro S.p.A., | Pianciano, and IPIM S.p.A. operated 

within Italy, the mine most likely will | operating in Sardinia, was Italy’s only | mines at Prato del Casone and Acquaforte 

remain permanently closed. producer of acid-activated | e Valentano. 

montmorillonite. The clay was shipped Assets and operations of Mineraria 

Barite.—There were mainly three | to the company’s plant at Porto | Silius were taken over by Nuova 

operating companies in Italy producing Marghera, near Venice. Several small Mineraria Silius S.p.A. in early 1992. 

barite: Mineraria Baritina S.p.A., with | bentonite producers operated on the | However, the Sardinian regional 

mines at Trentino, Monte Elto, and | mainland, at Foggia in the district of | autonomous government maintained its 

Primaluna, east of Milan; Samatec | Puglia, and at Pietracuta di S. Leo in the | majority share in the company’s equity. 

S.p.A., with one mine at Mastricarro in Pesaro district Acdal S.p.A., a | Production capacity of Mineraria Silius 

Calabri and one mine at Schilipario in the | subsidiary of Industria Generale | was about 110,000 mt/a of fluorspar, 

Alps; the Sardinian regional government’s Ceramiche S.p.A., produced about | 30,000 mt/a of barite, and 15,000 mt/a of 

holding company Ente Mineraria Sarda, 150,000 mt/a of clay from its Cave del | lead concentrate. 

with mines at Barega (Iglesias Province), | Mastro operation at Lozzolo, near 

Mont ’Ega (Narcao Province), and Monte Gattinara, in the Province of Vercelli. Marble.—Marble and _ travertine 

Tamara Province in Sardinia. About 80% of the clay was used in the | production from the world famous 

Most of the mines produced a 91% to | manufacturing of tile. Industria Chimica | quarries at Massa and Carrara has 

92% BaSO, granulated barite that was Carlo Laviosa S.p.A. produced clay at | increased slightly in the past 2 years. 

used by the well-drilling industry. The Cagliari in Sardinia. The company Italian marble occurred in many 

Mont ’Ega Mine produced a relatively operated several quarries in the Province localities, from the Alps to Sicily, and 

high-grade 97% barite material that was of Nuoro, with production amounting to | was quarried at hundreds of operations. 

used by the chemical industry. about 130,000 mt/a. The most important geographic area 

producing white marble was in the Apuan 

Cement.—Italy was a major EC Feldspar.—Italy was the world’s | Alps in Tuscany, particularly near the 

producer of cement, second only to leading producer of feldspar and | town of Carrara. The Lazio region, 

Germany in the EU, and ranked seventh | feldspathic minerals. These materials | Lombardy, the Po Valley, Puglia, the 

in the world. Italcementi S.p.A. was the | were important constituents of ceramic | Island of Sicily, and Venice were 

largest of Italy’s 50 cement producers, tile. Italy accounted for 30% of world | important colored marble-producing 

with about 40% of the Italian market. tile output and more than 50% of the total | areas. About one-half of production was 

tile produced in the EC. In Italy there | in block form, and 45% of total 

Clays and Refractory Materials.— | were more than 350 small companies | production was exported. Annual output 

Unimin S.p.A. was the largest supplier of producing tiles, employing about 30,000 | of the Carrara district is about 700,000 

raw materials for the abrasive and | workers. Clay was imported from | tons, or almost 35% of the country’s total 

refractory markets in Italy. Unimin’s | France, Germany, and the United | white marble production. 

production facilities were in the city of Kingdom. Other major areas included the Valle 

Massa, in the Carrera area. Unimin The largest producer of albite was di Susa, near Turin in the northwestern 

imported bauxite from Brazil and China, Maffei S.p.A., which operated a surface | Italian Alps; the valley of the Po River in 

kyanite from Brazil, flint clay and kaolin mine at Pinzola in the Trentin district. | Lombardy; the Verona-Vicenza area of 

from China, and andalusite from the | Miniera di Fragne S.p.A. also produced | Venice; and the vicinity of Benevento, 

Republic of South Africa to augment its albite from its surface mine at Mud di | northeast of Naples in southern Italy. 

domestic raw material production. Mezzo and processed the material at its | Reserves are considered to be unlimited. 

Most of Italy’s bentonite mining took processing plant at Aladna Valsesia in 

place on the island of Sardinia, with | Vercell1. Perlite.—Since the closing of the 

processing plants on the mainland. More perlite mines on the Island of Ponza off 

than one-half of the country’s bentonite Fluorspar.—Production of fluorspar in | the coast of Naples, most of the perlite 

production comes from Industria Chimica Italy has been declining since 1984. The | produced in Italy comes from Sardinia. 

Carlo Laviosa S.p.A. The company’s | main fluorspar-producing area was in the | Perlite was produced by Perlite S.p.A. at 

main mining activity was in the Pedra de | Gerrai region, about 40 km from | Monti Arci from a volcanic zone of that 

Fogu and Puntenuova areas of Sardinia. | Cagliari, Sardinia. Six mines were in | name in west-central Sardinia. Perlite’s 

Production from these areas fed the | operation in 1992: two in Sardinia, | processing facilities were at Torre 

processing plants at Oristano in Sardinia | operated by Mineraria Silius S.p.A. at Grande, near the Port of Oristano. 

and at Livorno, south of Pisa. | Genna Tres Montes and Muscadrox1u; 
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Potash.—The production of potash | The ultrapure (99.9% NaCl) salt was underground coal mine in Sardinia was continued to decrease. The main reason shipped to the Endichem plant at Porto | closed. The Italian government for the decline was the result of a severe Marghera to produce chlorine and reportedly was considering the viability of drought that has restricted availability of | sodium. developing this coalfield. Italy was process water to the plants. At yearend, | heavily dependent on imported coal, the three underground mines that were Sulfur.—Italy, once the world’s mostly from the United States and the operating in Sicily were at Pasquasia, leading producer of mined sulfur, was a Republic of South Africa, to meet its coal Racalmuto, and Realmonte. modest producer of sulfur in 1993, requirements. 
obtaining one-half or more of its output | 

Pumice and Pozzolan.—Italy was the | as a byproduct of petroleum refinery Geothermal Energy.—Most Italian world’s leading producer of pumice and | operations. Other sources were iron and geothermal energy is produced in the pozzolan. The Mediterranean Island of cupreous pyrite deposits in the Maremma | Larderello, Monte Amiata, and Travale Lipari, 40 km off the northern coast of | district of Tuscany. Elemental sulfur was | areas in Tuscany. 
Sicily, was the focus of the Italian pumice | obtained from pyrite from Solmine . industry. Two companies in Italy | S.p.A.’s Campiano Mine in southern Natural Gas and Petroleum.—There quarried pumice for world markets— Tuscany. Sulfuric acid was produced at | were more than 100 natural gas fields in Italpomice S.p.A. and Pumex S.p.A. | the Torviscosa plant near Porto | operation, of which 70% was located Pumex, with about a 650,000-mt/a Marghera. offshore. Natural gas supplied almost capacity, was Italy’s largest pumice 25 % of Italy’s total energy needs. About producer. The company quarried the Talc.—Talco e Grafite Val Chisone | 35% was produced domestically. More Mount Pelato deposit on Lipari. Most | S. p.A. operated two underground mines | than 25% was imported from Algeria pumice was exported to the United | at Pinerolo near Turin. The talc, mined | through a 1,070-km-long gasline from Kingdom. W. R. Luscombe Ltd., | from metamorphic rocks, has been of | Algeria to Mazzara del Vallo in Sicily. formerly an equity partner, became a very high quality. Talco owned 10% | The former U.S.S.R. continued to supply Wholly owned subsidiary of Pumex. | interest in an open pit mine at Orani, in | 25% of the country’s natural gas through Italpomice produced pumice at | Sardinia, with the other 90% belongingto | a pipeline across Austria and Acqualcalda on Lipari, with an output of | the Sardinian Mining Board. Talco Sarda | Czechoslovakia. 
about 70,000 mt/a. S.p.A. also operated a mine at Orani. About 20% of Italy’s very small 

Taleo e Grafite Val Chisone S.p.A. | domestic petroleum production came from Pyrite.—Pyrite was mined almost | operated an underground mine at | Sicily. With an annual consumption of exclusively by Solmine S.p.A. at its | Fontane, and Industria Mineraria Italiana | almost 95 Mmt of petroleum, Italy was Compiano and Niccioleta underground | S.p.A. (IMI) operated mines at Largone | the EC’s second largest petroleum mines in Tuscany. The Niccioleta Mine | and Predaccia in Val Malenco, northern | consumer after Germany. was closed in late 1992 because of | Italy. About 35% of IMI’s production Unione Petrolifera represented the mineral reserve depletion and associated reportedly was exported to France, country’s private oil companies. The problems. Production is now | Germany, and the Netherlands. Saras refinery was the largest in Italy and concentrated at the Compiano Mine. reportedly was the most competitive in Societa Edem S.p.A. produced small | Mineral Fuels the Mediterranean area. amounts of pyrite in its Val de Castello Italy was almost totally dependent on Mine. The country relied heavily on imported imported petroleum. With no large coal 
energy, satisfying 80% of total demand | or gas industries, petroleum accounted for Salt.—Italy’s three major producers of | with purchases from abroad. Energy was | 75% of the country’s energy needs. salt were Italkali Societa Italiana, Solvay | the largest deficit item in the trade 

S.p.A., and Societa Montecatina. Salt | account. Ente Nazionale Electria | Reserves 
was produced at seven areas in Italy. | (ENEL), the state electricity corporation, 
Italkali, based in Sicily, was a major imported about 15% of its electricity Statistics on Italian reserves have not producer of rock salt, with underground | from France and Switzerland. been published. Italy was considered to mines at Racalmuto and Realmonte in have sufficient reserves of asbestos, Agrigento, Petralia in Palermo, and Coal.—Domestic production of lignite | feldspar, marble, potash, pumice, salt, Pasquasia in Enna. In addition, Solvay | in Italy was based on two surface mines, | talc, and travertine, while deposits of S.p.A. operated mines in Tuscany at | at Pietrafitta in Umbria and at St. Barbara | coal, petroleum, and natural gas were Buriano, Ponteginori, and Querceto. | in Tuscany, operated by ENEL for use in | insufficient to meet domestic needs. Societa Montecatina operated the Timpa | domestic electricity production. | There were also smaller reserves of del Salto salt brine chamber at Calabria. | Carbosulcis S.p.A.’s  subbituminous | bauxite, magnesium, manganese, pyrite, 
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silver, and a number of other minerals. dell’ Artiginato (Ministry of Industry, 

(See table 4.) Commerce and Small Business) Rome, Italy 

Includes: 

INFRASTRUCTURE | Direzione Generale delle Miniere 

a (General Directorate of Mines) 

A total of 20,085 km of railroad track Corpo delle Miniere (Bureau of Mine 

was operational in 1992. Highways Inspection) 

totaled 294,410 km. Superhighways o as , 

totaled 5,900 km, and 7,010 km of Ttaly’s Publications 

roads was unpaved, mostly in the | Annuario di Statistiche Industriali (Yearbook 

southern half of the country. There were | of Industrial Statistics). 

1,203 km of crude oil pipelines in | Annuario Statistico Italiano (Italian Statistical 

service, 2,143 km of refined product | Yearbook). 

pipelines, and 13,740 km of gas | Bolletino Mensile di Statistica (Monthly 

pipelines. Bulletin of Statistics). 

| Relazione sul Servizio Minerario ¢ Statistica 

OUTLOOK delle Industrie Estrative in Italia (Report of 

| the Mineral and Statistical Service of the 

Public and private spending on Extractive Industries), annually. 

environmental controls will continue to Statistica Mensile del Commercio con |’Estero 

grow, particularly in the areas of water- (Mont hly Foreign Trade Statistics). 
treatment and transportation equipment Statistica Annuale del Commercio conl’Estero | | 

. . : (Annual Foreign Trade Statistics). 

and SEIVICES, urban and industrial waste L’Industria Mineraria (Minerals Industry), 

disposal, soil contamination, and monthly. 

emissions. 

Mining of metallic ores is expected to 

continue to decline. The metals 

processing industry, based primarily on 

imported stocks, will continue to play an 

important role in Italy’s economy. Italy 

is expected to remain a large producer of 

secondary aluminum and the second 

largest producer, after Germany, of crude 

steel in the EU. 

The industrial minerals quarrying 

industry and preparation plants will 

remain significant in Italy, especially the 

production of barite, cement, clays, 

fluorspar, marble, and talc. Italy will 

continue to be the world’s leading 

producer of feldspar, feldspathic 

minerals, and pumice. The ceramics 

sector will continue to be important, 

particularly regarding exports. 

Domestic output of natural gas, crude 

petroleum, and petroleum refinery 

products is expected to grow, while Italy 

will continue to depend on imported coal, 

gas, and petroleum. 

OTHER SOURCES OF INFORMATION 

Agencies 

Ministero dell’ Industria, del Commercio e 
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TABLE 1 
_ FTALY: PRODUCTION OF MINERAL COMMODITIES! 

| | : ‘(Metric tons unless otherwise specified) 

Commodity 1989 1990 1991 1992 1993° “Gan. 1, 1998 ° 

Aluminum: ; 

_Alumin = sS™=~sSS—SSSC‘CTN4«’«=«~*C*«C7S2,000 804,596 762,400 840,000 900,000. 
Bauxite | 11,761 338 *8,600 797,500 | 90,100 100,000 
Metal: | , 

Primary 219,500 231,900 205,636 207,000 155,600 250,000 
Secondary | | | 390,000 349,600 343,000 353,100 350,000 400,000 | Antimony: Oxides, gross weigh? —=~=~=~C~*~<“—~—~—SsSs=~s~<—~S«SSGtC:*tS 940 7 861 1,172 1,000 1,200 

Bismuth metal | er. 34 45 20 15 25 
Cadmium metal, smelter | : | 776 691 658 742 517 800 
Copper: Metal, refined, all kinds | 83,300 | 83,000 °82,500 °76,000 90,300 125,000 
Iron and steel: Metal: 

Pig iron : thousand tons 11,795 11,883 10,856 10,462 311,066 15,000 
Ferroalloys: | | | 
Blast furnace: , 

Ferromanganese ro r— _ _ — — 
Silicon pig iron® | 1,000 1,000 600 500 500 1,000 

Electric furnace: a | 
Ferrochromium | 87,331 53,103 47,192 60,315 $3,504 64,000 
Ferromanganese | | 40,958 41,837 14,145 °10,000 10,000 15,000 
Ferrosilicon | | 65,171 39,761 12,648 *12,000 12,000 12,000 
Silicomanganese® _ 47,000 56,000 55,000 50,000 50,000 50,000 
Silicon metal °19,000 *13,000 6,200 10,000 10,000 10,000 

Other*® 15,000 — 14,500 14,500 12,000 12,000 15,000 Total® ] 275,460 219,201 150,285 154,815 148,004 ——:167,000 
Steel, crude | thousand tons 25,213 25,439 25,046 24,904 725,701 ~ 26,000 
Semimanufactures do. 22,000 23,105 23,817 23,331 22,000 24,000 

Lead: | 

Mine output, Pb content 17,544 16,042 14,200 * °16,000 7,400 20,000 
Metal, refined: . | 

Primary | 74,205 64,591 111,696 102,000 89,900 115,000 
Secondary | 112,000 102,200 96,500 84,300 92,900 100,000 

Total 186,205 166,791 208,196 186,300 182,800 «215,000 
Magnesium: | 

Mine output, Mg content 7,096 7,921 3,912 — _— — 
Metal, primary 5,768 5,725 3,919 1,211 1,200 5,000 

Manganese, mine output: 

Gross weight : 5,899 6,657 8,340 8,346 8,300 10,000 
Mn content 1,475 1,664 2,350 72,087 2,000 2,500 

Silver metal kilograms 97,036 103,400 176,475 128,716 50,000 150,000 
Zinc: 

Mine output, Zn content | 43,258 43,043 36,349 35,032 3,100 5,000 
Metal, primary 259,481 264,395 263,775 252,600 270,000 275,000 

INDUSTRIAL MINERALS 

Asbestos 44,348 3,862 *15,000 —_ — — 
Barite 60,331 44,345 88,486 ™74,884 75,000 100,000 
Bromine*® 400 400 400 300 300 400 See footnotes at end of table. === 
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TABLE 1—Continued | | 

ITALY: PRODUCTION OF MINERAL COMMODITIES' : 

(Metric tons unless otherwise specified) 

SI nn aan Sanne ann an 

Commodity 1989 1990 1991 «1992 193° “Gan 1, 1994) ° 

INDUSTRIAL MINERALS—Continued 
| a 

Cement, hydraulic thousand tons 39,385 39,975 40,806 "41,347 42,000 42,500 

Clays, crude: : 

Bentonite thousand tons 234 | 228 385 360 300 400 

Refractory excluding kaolinitic earth-do. 559 641 462 °400 400 400 

Fuller’s earth do. 44 4 23 28 30 50 

Kaolin do. 64 67 OO "53 50 75 

Kaolinitic earth do. 19 18 16 0—CO 15 15 25 

Diatomite* 25,000 25,000 23,000 26,000 25,000 25,000 

Feldspar 1,350,733 1,605,431 1,304,203 *1,687,000 1,600,000 1,800,000 

Fluorspar: | | 

Acid-grade 66,600 81,822, 60,650 °§5,000 35,000 75,000 

Metallurgical-grade 59,679 40,661 37,868 25,000 25,000 50,000 

Total 726,279 ~«*2122,483«=~*«~<C*~S~*SSSB~~S~*~*«~SBzOD«Ci(“‘«*é‘é«~OWzO:*C*«‘«éS «OO 

Gypsum thousand tons 1,231 1,262 *1,2850 *1,300 1,200 1,500 

Lime, hydrated, hydraulic and quicklime® do. 3,900 3,850 | 3,800 3,600 3,600 4,000 

Nitrogen: N content of ammonia do. 1,446 1,197 1,147 1,098 1,000 1,200 

Perlite® 71,000 71,000 70,000 65,000 65,000 70,000 

Pigments, mineral: Iron oxides, natural?® 850 850 800 700 700 800 

Potash, crude salts: | | | 

Gross weight thousand tons 1,730 661 429 "940 600 1,000 

K,0 equivalent do. 208 138 63 .  °126 84 250 

Marketable product, K,0 equivalent do. 112 51 31 86 80 100 

Pumice and related materials:* : 

Pumice and pumiceous lapilli do. 700 725 700 600 700 750 

Pozzolan do. 4,500 4,500 4,500 4,500 4,500 4,500 

Pyrite, all types, gross weight do. 836 806 553 *441 400 500 

Salt: | 

Marine, crude® * do. 685 680 450 500 500 750 

Rock and brine do. 3,501 3,752 3,504 3,211 3,200 4,000 

Sand and gravel:° 

Volcanic sand do. 100 100 100 100 100 100 

Silica sand thousand tons 4,500 4,300 4,200 4,000 4,000 4,500 

Other sand and gravel 124,000 124,000 125,000 125,000 125,000 125,000 

Sodium compounds:° 

Soda ash thousand tons 615 610 600 600 500 600 

Sodium sulfate do. 130 125 125 125 125 125 

Stone:* 

Dimension:° 

Calcareous: 

Alabaster do. 25 20 20 20 20 25 

Marble in blocks: 

White do. 1,650 1,700 1,600 1,700 1,600 1,700 

Colored do. 1,900 1,950 1,900 1,800 1,900 2,000 

Travertine do. 1,150 1,150 1,100 1,000 1,000 1,000 

See footnotes at end of table. 
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TABLE 1—Continued 

ITALY: PRODUCTION OF MINERAL COMMODITIES’ 

| (Metric tons unless otherwise specified) 

Commodity 1989 1990 i991 s—s«éi 992 1993e - Annual capacitye 
(Jan. 1, 1994) 

INDUSTRIAL MINERALS—Continued 

| Stone—Continued: 

Other: 

Granite © do 2,500 2,500 2,500 2,500 2,500 2,500 
. Sandstone do. 1,800 1,800 1,800 1,800 1,800 1,800 

Slate do. 120 120 120 120 120 120 

Crushed and broken: 

Dolomite do. 900 900 800 7700 700 1,000 

Limestone do. 120,000 120,000 120,000 125,000 120,000 125,000 

Marl for cement do. 10,500 512,601 313,123 * 514,095 14,000 15,000 

Serpentine do. 1,500 1,500 1,500 1,500 1,500 1,500 

Quartz and quartzite do. 250 250 250 250 250 250 

Sulfur: Recovered as elemental and in compounds: 

S content of pyrite do. 325 290 "200 °180 175 300 

Byproduct, oil refining and other sources® do. 315 3297 280 290 300 300 

- Toar do 640 £4587 42480 4470 #4475 ~~~ «600 
Talc and related materials 145,888 151,566 161,200 173,000 165,000 175,000 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bituminous rock, natural °45,000 39,756 39,330 *36,000 38,000 45,000 

Carbon black® 155,000 155,000 150,000 140,000 130,000 150,000 

Coal: 

Lignite thousand tons 1,485 1,493 1,554 *1,139 1,000 1,500 

Subbituminous (Sulcis coal) 69,420 56,300 172,400 7108 ,722 120,000 150,000 

Coke, metallurgical thousand tons *5,900 6,205 5,771 °5 350 5,000 6,000 

Gas, natural million cubic meters 16,978 17,296 17,398 °18,150 18,000 18,500 

Natural gas liquids® _ thousand 42-gallon barrels 400 400 400 400 400 400 

Petroleum: | 

Crude thousand 42-gallon barrels 31,197 31,619 29,344 *30,000 31,000 32,000 

Refinery products: 

Liquefied petroleum gas do. 24,638 26,251 24,580 *25 ,000 24,000 25,000 

Gasoline do. 135,498 153,149 151,513 *150,000 152,000 160,000 

Naphtha do. 16,168 15,355 15,782 °16,000 16,000 16,000 

Jet fuel® do. 316,624 17,000 16,000 16,000 16,000 16,000 
Kerosene® do. 331,007 31,500 30,000 30,000 28,000 30,000 

Distillate fuel oil do. 191,140 216,318 221,569 *220,000 218,000 225,000 

Residual fuel oil do. 154,898 154,512 148,278 °150,000 150,000 150,000 

Other do. 61,292 33,649 32,165 *35,000 35,000 35,000 

Refinery fuel and losses* do. 740,089 41,500 40,000 38,000 39,000 40,000 

Total® do. 3671,354 689,234 679,887 680,000 678,000 697,000 

CEstimated. "Revised. TT TT 
1Table includes data available through Mar. 1994. 

*Reported figure 
2Antimony content is 83% of gross weight. 
“Does not include production from Sardinia and Sicily estimated at 200 thousand tons annually 
SOutput of limestone and serpentine for dimension stone is included with "Stone: Crushed and broken.” In addition to the commodities listed, a variety of other dimension stone was 

produced and previously listed, but available information a variety of other dimension stone was produced and previously listed, but available general information was inadequate for 

continued reliable estimation of output levels. 
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TABLE 2 

ITALY: 1992 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES’ 

(Thousand dollars) 

On nn EES eae ee 

Mineral commodity ‘WEG from EC or (loss) Newel theworld or Goss 
Crude industrial minerals: . 

Feldspar | 2,420 3,567 (1,147) 3,395 18,148 (14,753) 

Magnesite 1,299 1,159 140 1,805 3,772 (1,967) 

Slate 552 2,051 (1,499) 4,102 2,655 1,447 

Other t—~CS~S 165,813 498,151 (332,338) 377,913 1,055,678 (677,765) 

Total 170,084 504,928 (334,844) 387,215 1,080,253 (693,038) 

Metalliferous ores: 

Copper 740 1,045 (305) 1,154 5,165 (4,011) 

Lead 1 1,906 (1,905) 42 27,719 (27,677) 

Zinc 12 34,877 (34,865) 2,323 146,058 (143,735) 

Other (including waste and scrap) 109,989 967,669 (857,680) 207,226 1,969,730 (1,762,504) 

Total 110,742 1,005,497 (894,755) 210,745 2,148,672 (1,937,927) 

Nonmetallic mineral manufactures 780,247 296,169 484,078 1,868,828 477,871 1,390,957 

Mewls: St—=<Cs~=‘<s—<CS~*W — a SO oo DO ~~ 

~fronandsteels—t—~tS 3,207,917 4,170,415. (962,498) 5,676,022 6,261,154 (585,132) 

Mercury 146 309 (163) 169 331 (162) 

Other nonferrous metals 1,088,802 2,228,117 (1,139,315) 1,619,539 4,236,832 (2,617,293) 

Total 4,296,865 6,398,841 (2,101,976) 7,295,730 10,498,317 (3,202,587) 

Mineral fuels 1,368,651 2,417,661 (1,049,010) 3,455,591 19,240,610 (15,785,019) 

'Table prepared by Harold Willis, Section of International Data. | 

TABLE 3 

ITALY: STRUCTURE OF THE MINERAL INDUSTRY 

(Thousand metric tons unless otherwise specified) 

Oo 
Commodity Major operating companies Location of main facilities Annual 

and major equity owners main facilities capacity 

Alumina Eurallumina S.p.A. (Alumix S.p.A. 52.1%; Comalco, Plants at Portoscuso, Sardinia; at Porto 720 

26.9%, Clarendon, 21%, both Australian companies) Marghera, Venice 

Aluminum Alumix S.p.A. (EFIM) Smelters at Portoscuso, Sardinia; at 255 

Bolzano, Porto Marghera, and two at 

Fusina, all near Venice 

Asbestos Amiantifera di Balangero S.p.A. Mine at Balangero, near Turin 100 

Barite Bariosarda S.p.A. (Ente Mineraria Sarda) Mines at Barega, and Mont’Ega, in 100 

Sardinia 

Do. Edem S.p.A. (Government) Mines at Val di Castello, in Lucca 20 

Do. Edemsarda S.p.A. Soc. Imprese Industriali) Mines at Su Benatzu, Sto Stefano, and 20 

Peppixeddu, in Sardinia 

Do. Minieraria Baritina S.p.A Mines at Marigole, Monte Elto, and 20 

Primaluna, near Milan 

Bauxite Sardabauxiti S.p.A. Mine at Olmendo, Sardinia Island 350 
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TABLE 4 

ITALY: ESTIMATED RESERVES' | 

OF MAJOR MINERAL 
COMMODITIES IN 1993 

Commodity Reserves 

Asbestos 35,000 

Barite 2,000 

Cement 44,000 

Fluorspar 6,000 

Ilmenite 9,000 

Marble 2,000,000 

Potash 20,000 

Rutile 20,000 

Salt 1,000,000 

Sulfur 10,000 

Talc 45,000 

Travertine 450,000 | 
‘Measured and inferred reserves. 222 SOSOS*~CS~*S | 
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THE MINERAL INDUSTRY OF 

By Richard M. Levine 

Kazakhstan, which after Russia was | copper, iron, lead and zinc, and titanium | statistics at the time of this report, there 

the second largest country in land area to | raw materials. Kazakhstan was planning | were decreases in output for most mineral 

form from the republics of the U.S.S.R., | to finance part of this development by | commodities. Reportedly, the following 

is endowed with large reserves of a wide | attracting foreign investment.2 Also, in | decreases were reported for 1993 

range of minerals. Kazakhstan, along 1994, Uzbekistan and Kyrgyzstan formed | compared with 1992: caustic soda, 59%; 

with Russia, was one of the major | the Central Asian Union to reduce tariffs | cement, 38% coal, 12%; mineral 

mineral producing republics of the former | in the region and to coordinate fiscal and | fertilizers, 65 %; natural gas, 18%; crude 

U.S.S.R. and produced a major portion | monetary policies. petroleum, 11%; finished steel, 21%; and 

of the former U.S.S.R.’s output of a} sulfuric acid, 50%.* (See table 1.) 

number of metals, including beryllium, | ENVIRONMENTAL ISSUES 

bismuth, cadmium, chromite, copper, TRADE 

ferroalloys, rhenium, titanium, lead, Kazakhstan’s program for development 

magnesium, uranium, and zinc. It had | of its metals mineral base calls for a Kazakhstan reported a 15% decrease in | — 

significant production of a number of | number of measures to improve | exports and a 24% decrease in imports in 

other metals, industrial minerals, and | environmental protection at mining and | 1993 compared with 1992 and an overall 

fuels, including arsenic, barite, coal, metallurgical facilities. Under this plan, positive trade balance of $912.3 million 

gold, tungsten, molybdenum, natural gas, | the Leninogorsk lead-zinc mining and | that was 11% less than that in 1992. | | 

oil, and phosphate rock. metallurgical complex plans to improve | Mineral products reportedly accounted for 

Despite Kazakhstan’s potential to be | its sulfur recovery and sulfuric acid | 41% of total exports. * In 1993, there 

one of the world’s leading oil-producing | production facilities; the Ust-| were reported decreases in exports of 

and exporting countries, in 1993 | Kamenogorsk titanium-magnesium plant | mineral commodities with decreases in 

Kazakhstan was suffering from a severe | plans to construct a shop to recover | exports of coal, coke, copper, lead, 

energy shortage. At present, Kazakhstan | gaseous emissions and to upgrade its | petroleum products, rolled steel, and 

has no oil refineries and all of its oil | smelters; the Ust-Kamenogorsk lead-zine | sulfuric acid and zinc.® (See table 2.) 

production pipelines flow to Russia. plant and the Irtysh copper smelter plan Kazakhstan set export quotas for 

to improve recovery of gaseous | mineral products to countries outside the 

GOVERNMENT POLICIES emissions; and the Ust-Kamenogorsk | former U.S.S.R for 1994 that are higher 

AND PROGRAMS lead-zinc plant plans to eliminate effluents | than the level of exports in 1993. (See 

To n—————«*L:s fc tts water. AMI under the plan, the | table 3.) 

The President of Kazakhstan listed | Chimkent lead plant plans to introduce | _ 

four priority areas for foreign investment recycling technology for lead and plans to STRUCTURE OF THE 

with the first being the energy sector; the | build a burying facility for arsenic | MINERAL INDUSTRY 

second, processing facilities for | wastes; and the Balkhash copper plant 

agricultural and farm products; and the plans to renovate its electrolysis shop and In 1993, three ministries were 

third and fourth, investment in gold | putin facilities for cleaning sulfuric gases | involved in the development of mineral 

resources and the nonferrous metals | and recycling the sulfur.” resources. These were the Ministry of 

mining and metallurgical sector. Major |] J _—_—_——_—______ Geology and Conservation of Natural 

western oil companies, including Chevron PRODUCTION Resources (MINGEO), the Ministry of 

Corp., have either invested or are Energy and Fuel, and the Ministry of 

considering investment possibilities in the Kazakhstan experienced decreasing | Industry. In the summer of 1994 the 

development of Kazakhstan’s hydrocarbon | output in 1993 with gross domestic | President of Kazakhstan signed a decree 

resources.’ product reportedly decreasing 13% | that divided the Ministry of Energy and 

Kazakhstan announced a plan for | compared with that of 1992 and industrial | Fuel into a Ministry for the Oil and Gas 

developing its metals industries. This plan output decreasing 16.1%. In 1993, | Industry and a Ministry for the Energy 

calls for developing reserves of bauxite, according to the few available production | and Coal Industries. 
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In the current system, which is similar | bauxites to supply Pavlodar, the plan for | consumers. However, Government orders to the Soviet system with some name | the development of the metals base of | stipulate that Donskoy must supply these changes, the Ministry of Geology is | Kazakhstan announced in 1994 calls for plants. ! 
responsible for mineral exploration and developing the Taldy-Aschisay Mine with | management of mineral reserves, the | a projected capacity of 400,000 mt/a of Copper.—Kazakhstan had about one- Ministry of Energy and Fuel and its | bauxite and to expand production at the | third of both the copper mining and metal successor ministries are responsible for | Bela and Eastern Ayatsky Mines to raise | production capacity of the former production of hydrocarbons, and _ the | their outputs to 600,000 mt/a each.*® U.S.S.R. Production came from two Ministry of Industry is responsible for ore main enterprises, the Dzhezkazgan and production. In the area of foreign Asbestos.—Besides Russia, Kazakhstan | the Balkhash enterprises in central investment, MINGEO will be acting as | was the only other producer of asbestos | Kazakhstan. 
the coordinating agency, and ll | in the former U.S.S.R. with production The Dzhezkazgan copper mining and applications by foreign mining firms, occurring at the Dzhetygara complex in | metallurgical complex, which has a reportedly, will be filed with MINGEO.7 Kustanay oblast. Reserves at Kustanay capacity to produce an estimated 250,000 Kazakhstan’s privatization program | were reportedly 29.1 Mmt that comprised | mt/a of copper metal, exports reportedly entailed the issuing of vouchers to the | more than 20% of asbestos reserves in | about one-half of its output to Belarus, population. Privatization funds also are | the former U.S.S.R. Production at | Russia, and Ukraine at only 60% of the being established through which it will be Dzhetygara in 1993 was reportedly | world price in barter exchange for possible to invest vouchers for shares of | 325,000 tons.° equipment for oil extraction and ore privatized enterprises. At the beginning of smelting. Dzhezkazgan sought to raise 1994, the Government of Kazakhstan’s Chromite.—The Donskoy complex in | the price of its copper exports but was State Property Committee (GKI) decided | Kazakhstan produced more than 95% of | prohibited by the Government from to speed up the process of privatization | the chromite output of the former | raising its price.'3 The rest of its copper by issuing tenders for domestic and | U.S.S.R. In 1993, chromite output at | is exported to fabricators outside of the foreign investors for buying 38 of the Donskoy reportedly fell to 2.9 Mmt | former U.S.S.R. 
country’s largest enterprises, including compared with 3.5 Mmt in 1992. Plans In 1993, the Dzhezkazgan enterprise many major mineral producing | call for producing 4 Mmt by the year | was trying to obtain London Metal enterprises. (See table 4.) 2000. Production occurs at three open pit | Exchange (LME) registration for its ——______________t_tm.munwmuwg¥_ | mines and one underground mine. copper, which was being held up COMMODITY REVIEW Underground mining accounted for almost | reportedly because of packaging problems 

one-half of the 1993 output, and it is | for the cathode. In 1993, Dzhezkazgan Aluminum.—The Pavlodar alumina envisaged that underground mining will | had contracts to toll smelt copper from a plant in Kazakhstan was the largest | account for three-fourths of output by the | number of countries, including Chile and producer of alumina in the former | year 2000. Bulgaria. The copper concentrates U.S.S.R. with a capacity of produced 1.2 The Kazakhstan Government, in a | smelted at Dzhezkazgan, which come Mint/a of alumina. In 1993, it produced | reorganization plan, formed the Donskoy | primarily from the enterprise’s own an estimated 1 Mmt of alumina. The | chrome mining complex and _ the | mines, have a high sulfur content, and Pavlodar plant also produced 40% of the | Aktyubinsk ferroalloys plant into a new | Dzhezkazgan is seeking to address the gallium output of the former U.S.S.R. holding company called Kramds. One | environmental problems that have been The Pavlodar plant uses domestic, | stated purpose of this move is to improve | caused by sulfurous emissions.'4 
Commonwealth of Independent States marketing of output, and another stated Development was being planned at the (CIS), and imported bauxites. The | purpose is to coordinate production | Samarskoye copper-gold deposit with Pavlodar plant is considering constructing | between the Donskoy complex, a major | reported reserves of between 1.5 and 2.5 an integrated aluminum smelter with a | chromite producer, and Aktyubinsk, a | Mmt of ore with reportedly 610,000 tons capacity of 215,000 mt/a. The initial | ferrochrome producer. !! of reserves of copper in ores grading plans were to develop an aluminum The Donskoy complex reportedly | 1.86% copper and over 250,000 tons of smelter when the plant was constructed in exported about 500,000 tons of chromite | copper in ores grading 0.69% copper. 1959, but the Ministry of Nonferrous | in 1993 compared with about 800,000 | The gold content of the ore reportedly Metallurgy decided instead to construct | tons in 1992; plans called for increasing | ranges from 0.5 to 1.5 g/mt. aluminum smelters in Tajikistan and at exports to more than 1 Mmt in 1994. The | Development was planned with financing Sayanogorsk in Russia. Pavlodar ships | Yermak and Aktyubinsk ferroalloy plants | in part from Japan’s Eximbank which was most of its alumina to Russia to} in Kazakhstan consumed about 70% of considering loaning money for Sayanogorsk and Novokuznetsk, and Donskoy’s output, but these plants development of this deposit.' 
some to Bratsk. reportedly pay five times less than other As part of its program to develop the Owing to a shortage of domestic country’s metals base announced in 1994, 
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plans call for developing a new mining | estimated to be 25 tons. concentrate and a final capacity of 17 

complex at the Fifty Years of October | The Kazakhstan Government and the | Mmt/a of concentrate. The program 

copper deposit, part of the Balkhash | country’s main native gold producer, | further envisions stabilizing output at the 

copper enterprise. This new complex is | Altynalmaz, were drawing up a program Ken-Tobe Mine at 700,000 mt/a by 

projected to produce 2.3 Mutt/a of ore | called "Gold of Kazakhstan." In | modernizing facilities.” 

for the production of more than 40,000 | Kazakhstan, reportedly 162 deposits have 

mt/a of copper. Plans also call for | been explored, of which 118 are lode and Lead and Zinc.—Kazakhstan was the 

developing mining and beneficiation | 44 mixed. At present, 76 deposits are major lead- and zinc-producing republic 

complexes at the Aktogay and Bozshakol | under development. Kazakhstan is seeking | of the former U.S.S.R., mining more 

copper deposits in eastern Kazakhstan | foreign investment to develop small-and | than 60% of the lead and 50% of the zinc 

with reported respective projected | medium-size deposits. Initial plans call | and smelting more than 90% of the lead 

capacities of 125,000 mt/a and 60,000 | for development of the Bakyrchik, | and almost 50% of the zinc in the former 

mt/a of copper. Also under this program Vasilkovskoye, and Akbakaiskoe deposits U.S.S.R. Production occurred primarily 

it is planned to complete development of | with the aid of foreign investors. The | in eastern Kazakhstan. Serious production 

the Ainini and Aktsispass copper mines, | program also calls for increasing output | problems were cited in eastern 

which are part of Dzhezkazgan, with | of refined gold at the Tselinny plant in Kazakhstan where enterprises were 

reported respective capacities of 32,000 | the Akhmola region and at the Ust- | reportedly nearing insolvency because of 

mt/a and 51,000 mt/a of copper.’® Kamenogorsk lead-zine plant.'* high fuel prices and heavy debt. These 

Regarding joint ventures, firms | enterprises include several of the largest 

Ferroalloys.—Kazakhstan, which involved included the following: the | lead- and zinc-producing enterprises of 

produced practically all of the chromite in | Australian firm Minproc and the U.S. | the former U.S.S.R., including the 

the former U.S.S.R., has a_ large | firm Chilevich International Corp., which | Leninogorsk and Zyryanovsk mining and 

ferroalloy industry producing chrome and | were drawing up a development plan for | metallurgical complexes. 

silica-based ferroalloys at the Yermak and | the Bakyrchik deposit; the Canadian firm At Leninogorsk, reportedly since 

Aktyubinsk ferroalloy plants. Of | Gold Belt Resources, which entered into | 1989, there has been a 67.5% drop in 

Kazakhstan’s total production of more | a venture to extract gold from slag in the | lead production, a 26.9% drop in zinc 

than 1 Mmt of ferroalloys, less than 10% Leninogorsk region; and the Swedish | production, a 50% drop in gold 

of this production is consumed firm Boliden Contech, a subsidiary of | production, and a 36% drop in silver 

domestically. Exports of ferrosilicon from Trelleborg, which was assisting with the | production. The plant is reportedly only 

Kazakhstan have been of concern for the construction of a new precious-metals operating at 30% to 40% of its capacity 

past decade and have resulted in a | plant at the Balkhash copper mining and | with capacity utilization falling to 25% in 

number of trade actions and sanctions metallurgical complex.” the fourth quarter of 1993. 

against these exports. In December 1992, 
Both the Leninogorsk and Zyryanovsk 

the U.S. International Trade Commission Iron Ore.—Kazakhstan in the summer | complexes reportedly have large reserves 

issued a preliminary determination that | of 1994 announced a program for | that could be developed if investment 

ferrosilicon from Kazakhstan was being development of its metals mineral base. | funds were available. The Leninogorsk 

sold or was likely to be sold in the United | This program calls for expanding | complex reportedly has an additional 35 

States at less than fair market value. production of iron ore at the Sokolovsko- | Mmt of ore reserves if developed to a 

Sarbay mining and beneficiation complex | depth of 1 km. 

Gold.—Reportedly, Kazakhstan plans by increasing capacity from the current The Leninogorsk complex was seeking 

to increase its gold output from its 15 Mmt/a to 20 to 25 Mmt/a of iron ore | to engage in joint ventures to develop 

reported 1993 level of 13 mt/a to 50 mt/a | concentrates. In 1993, this complex | three deposits. Foreign investment was 

by the end of 1998. Output in 1993 | reportedly produced 7.8 Mmt of iron ore | being sought to provide state-of-the-art 

reportedly was 30% to 35% higher than | concentrate. The program also calls for technology and equipment to develop 

that in 1991. It is not clear if this gold increasing pellet production at these deposits. The first is the 

production figure accounts for all | Sokolovsko-Sarbay to 12 Mmt/a. Dolinnnoye lead-zinc deposit that 

byproduct gold and gold produced by Under this program Kazakhstan also reportedly contains byproduct gold that 

nonstate-run artels in Kazakhstan. It is | plans to expand iron ore output at the grades at 5 g/mt of gold with total gold 

probable that this figure of 13 tons | Western Karazhal iron ore mine and to | reserves of 22 tons.” 

reported by Interfax refers only to gold | builda new beneficiation plant. This plant The second is the Chekmar deposit at 

produced by the state gold mining | will be designed to process 6 Mmt of ore the Leninogorsk complex, which has a 

concern Altynalmaz, which is comprised | and produce 3.8 Mmt of concentrate. | projected capacity of 3 Mmnt/a of lead and 

of 20 gold mining enterprises.'7 Total | Plans also call for constructing a| zinc ore. According to the management 

Kazakhstan gold production in 1993 is beneficiation plant at Kachar with an of the Leninogorsk complex, annual metal 

initial output capacity of 7 Mmt/a of | production from Chekmar ore is projected 
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tobe 40,400 tons of zinc, 12,800 tons of | Canadian lead and zinc producer, will | titanium Sponge in the former Soviet lead, 2,500 tons of copper, 380 kg of | install the Kivcet smelter at its Trail | Union.” Titanium raw material for gold in alloys, and 14 tons of silver in smelting facility. The new Kivcet smelter | titanium production came from Ukraine alloys. Of this projected capacity 60% | is projected to increase smelting capacity | and other raw materials from Russia; was to be produced from open pits. | from the present 100,000 tons to 120,000 | curtailments in raw materials shipments Infrastructural development work at this | tons and at the same time reportedly will | have caused raw material shortages at deposit has already begun. reduce emissions by 70% to 80%.75 Ust-Kamenogorsk.™ _ The third deposit for which In 1993, the Kazakhstan Government Leninogorsk is seeking foreign investment Rare Metals.—Kazakhstan plans to reported creating a program for the is the Novo-Leninogorsk deposit with the significantly increase production of a development of its titanium industry. The copper, lead, and zinc content of the ore | number of rare metals. Kazakhstan | program calls for the development of reportedly 0.16%, 1.43%, and 4.04% reportedly accounted for 76.7% of the | ilmenite deposits, including the Kara- respectively, and the gold content of 1.54 | former U.S.S.R.’s reserves of rhenium, | Otkel and Peschanka deposits in eastern g/mt and silver content of 32.8 g/mt. | 78.4% of its bismuth reserves, 37% of its Kazakhstan and the Shekash ilmenite- Furthermore, this deposit, according to | cadmium reserves, 35.3% of its gallium | zirconium deposits in the Aktyubinsk the management at Leninogorsk, contains reserves, 27% of its beryllium reserves, region of Kazakhstan. The program barite-polymetallic ore comprising 20% | 20% of its selenium reserves, and 14.1% | further calls for the completion, of total reserves grading 33.45% barite | of its tellurium reserves. By 1998, renovation, and expansion of current with the respective contents of copper, | Kazakhstan plans to increase rhenium metallurgical facilities at the Ust- lead, zinc, gold, and silver in the barite- production by 10% to 15%, gallium Kamenogorsk plant with the goal of polymetallic reserves 0.20%, 2.8%. production by 25% to 30%, and increasing sponge production capacity by 6.45%, 2.22 g/mt tons, and 114.8 g/mt | scandium and vanadium production by | 25% and the creation of titanium dioxide respectively. It was projected that a | 30%.% production capacity.! mining complex could be developed based At the Dzhezkazgan copper mining In the summer of 1994, as part of its on this deposit that could produce 1.25 complex, along with copper the complex | program for developing its base and Mmt/a of ore for the production of produces byproduct bismuth, cadmium, | nonferrous metals industries, the 52,398 tons of barite, 789 tons of copper, | gold, osmium, rhenium, and silver. These Government announced plans to develop 11,027 tons of lead, 36,112 tons of zinc, | byproduct metals are produced at | a mining and beneficiation complex at the 1,284 kg of gold, and 27,853 kg of | Dzhezkazgan with the exception of silver | Shekash deposit with the Capacity to silver, and gold, which are sent to the Ust- produce 6,000 tons of ilmenite, 11,200 At the Zyryanovsk complex, plans call Kamenogorsk plant in Kazakhstan for | tons of rutile, and 1,100 tons of for completing development of the processing. Also, there is no complete | zirconium during the 1995-97 period. Maleyevsky lead-zinc deposit. Reportedly | metallurgical cycle at Dzhezkazgan for The program also called for Switzerland’s Marc Rich and Australia’s producing rhenium or osmium metal. At completion of the Kara-Otkel mining and Normand-Poseiden are planning to set up| present, Dzhezkazgan produces | beneficiation complex in eastern a joint venture to develop this deposit. | ammonium salts of rhenium for use in the Kazakhstan with a capacity reportedly to This deposit.is one of the larger known | oil industry and as catalysts in alloy | produce 100,000 tons of ilmenite, 20,000 undeveloped polymetallic deposits in production for the space industry?’ tons of rutile and 14,000 tons of eastern Kazakhstan, and Kazakhstan had In February 1994, reportedly the | zirconium concentrate in 1996 and for the been seeking Western investors to join in | Aktau chemical and hydrometallurgical | completion of the Kokchetav mining and its development.” plant that produces uranium, scandium, | beneficiation complex with the annual Other deposits slated for development | and rare-earth metals stopped production capacity to produce 41,000 tons of include the Artemovskiy deposit, part of | at its rare-earth metals shop for a lack of | ilmenite, 18,000 tons of rutile, and the East Kazakhstan Copper and | orders and because a large number of | 31,000 tons of zirconium concentrate.>2 Chemical complex, with a projected | specialists engaged in rare-earth metals capacity of 800,000 mt/a of lead and zinc production quit working at the plant. | Mineral Fuels ore and the Shalkiya deposit in southern | Government assistance was being Kazakhstan with a reported projected | requested to prevent shut down of the Coal.—Kazakhstan was the former capacity to produce 3 Mmt/a of lead and | mines. U.S.S.R.’s third largest coal producer zinc ore, 
after Russia and Ukraine. In 1993, coal Kazkhstan was successfully marketing Titanium.—The Ust-Kamenogorsk | production reportedly totaled 112 Mmt a the Kivcet autogenous lead smelter plant, with an estimated capacity of | 12% decrease compared with 1992 developed by the WVNIITSVETMET | 35 000 mt/a of titanium sponge, output. Kazakhstan reportedly plans to Institute in Ust-Kamenogorsk during the reportedly had produced 40% of the | maintain coal production at the 1993 level Soviet period. Cominco Ltd., the of 112 Mmt, of which 75 Mmt is from 
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the Ekibastuz basin that is comprised | to Russia in exchange for oil available for | Uzbekistan, and Turkmenistan to the 

primarily of subbituminous coals; the | export from a Black Sea port.* south. Although landlocked, Kazakhstan 

remainder is primarily bituminous coal, In 1993, Siberian oil refineries failed | borders two major inland seas, the Aral 

including coking coal from the Karaganda | to fulfill an agreement for returning | and the Caspian. 

basin. Both Ekibastuz and Karaganda | refinery products to Kazakhstan. The Aral Sea, however, is drying up 

are administered by the state corporation | Furthermore, Russia was negotiating to | as a result of a major environmental 

Kazakhstanugol formed in February obtain an equity share in oil development catastrophe. The drying up of the Aral 

1992, which were subordinate to the | in Kazakhstan.*’ Sea is resulting in the contamination of 

Ministry of Energy and Fuel. 
agricultural lands and populated regions 

Ekibastuz is comprised of four open Uranium.—Kazakhstan reportedly | by salts and contaminants blown from the 

pits, the largest of which is the Bogatyr | produced 2,700 tons of uranium in 1993 | dry sea bottom. It is also causing 

. | with a production of about 50 Mmt/a. | compared with 3,000 tons in 1992. | climate changes that are less conducive to 

Reserves at Ekibastuz are reportedly 7 Kazakhstan, Russia, and Uzbekistan each agriculture, including hotter temperatures 

billion tons with coals ranging from gas | produced about one-third of the uranium | and less rainfall. 

through gas-fat, fat and coking, to lean | output of the former U.S.S.R. Plans Major lakes in Kazakhstan include the 

caking. The coal is high in ash content called for Kazakhstan to develop its own | Alakol, Balkhash, and Zaysan. There are 

but low in sulfur content. nuclear powerplants that would operate about 4,000 km of navigable river routes. 

At Karaganda, production primarily is | on domestically supplied fuel and thus | The major rivers are the Ertis (Irtysh),” 

from underground mines that are reduce Kazakhstan’s uranium exports.* | Syrdarya, Ishim, Ile, (li) and (Chu); 

practically all mechanized longwall In 1994, Kazakhstan announced an | these rivers are important sources of 

mines, but surface mining is increasing. | agreement with Kyrgyzstan for the period hydroelectric power and provide water 

Karaganda produces both thermal and | 1994-2000 under which Kazakhstan’s for irrigation. | 

metallurgical coals. Reserves are Uranium mines will ship 1,000 mt/a of As of 1990, Kazakhstan had 14,460 

reportedly 25 billion tons. Karaganda is | uranium concentrate with a 40% to 45% | km of railroads, not including industrial 

comprised of 26 underground mines and | uranium content to the Kara-Balta plant in | lines, and 189,000 kms of highways, of 

three open pits. The underground mines | Kyrgyzstan for processing. The | which 80,900 km was dirt roads. In 

vary in size from about 500,000-mt/a | Kazakhstan National Atomic Energy and | 1992, the country had more than 2,800 

output to more than 3 Mmt/a output. The | Industry Co. (KNAEIC) will market the | km of crude oil pipelines and more than 

three open pits are the Chekinsky, processed product, uranium oxide, with | 3,400 km of gas pipelines. 

reportedly producing about 2 Mmunt/a; the | Kazakhstan reportedly receiving 71 % of 

Molodezhnyy, producing 4.5 Mmt/a; and | the profits and Kyrgyzstan 29%.” Covering a large area, Kazakhstan 

the Shubarkolsky, producing more than 3 extends from the Volga River to the Altai 

Mmt/a.*4 Reserves Mountains and from plains in western 

Siberia to desert in central Asia. The 

Petroleum.—In 1993, Kazakhstan Kazakhstan has large reserves of a | climate in Kazakhstan has wide 

produced 23 Mmt of crude oil, an 11% | wide range of important mineral | temperature variations both between the 

drop in production from 1992. The drop | commodities. These reserves have made | northern and southern parts of the country 

in oil production was caused reportedly | Kazakhstan one of the most important | and between summer and winter 

by an inability to obtain production | mineral producing countries of the former temperatures. In the coldest northern 

equipment that was all produced in Russia | U.S.S.R. Actual reserve figures or regions winter temperatures average - 

and Azerbaijan as well as by a lack of | reserve estimates, however, are currently | 20°C in comparison with -1°C in the 

funds.*® not available for most nonferrous metals | south while in summer the climate in the 

The Chevron Corp., which is engaged | and hydrocarbons because the former northern part averages 18°C while in the 

in a joint venture to develop the Tengiz | U.S.S.R. classified reserve figures as | south it averages 29°C. 

Oilfield, was still seeking to establish a | state secrets. The population of Kazakhstan is 

pipeline route for exporting its oil. The almost evenly split between Kazakhs and 

Tengiz project was reportedly producing INFRASTRUCTURE Russians with each comprising about 40% 

about 30,000 bbl/d. Chevron’s projected of the total population. The remaining 

output for this field was 130,000 bbi/d by Kazakhstan, which is approximately | ethnic groups are primarily other Slavic 

yearend 1994 and 700,000 bbl/d by the | four times as large as the State of Texas, | groups and German Russians. 

year 2000. Many of the wells that | is the second largest country in land area 

Chevron inherited at Tengiz had to be | and fourth most populous to form from | OUTLOOK 

plugged because of danger of explosions. | the former U.S.S.R. 

Despite these difficulties, Chevron was Kazakhstan borders Russia to the north, The outlook for Kazakhstan’s mineral 

exporting oil from Tengiz by shipping oil | China to the east, and Kyrgyzstan, | industry could be quite favorable given 
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the size and variety of its mineral large measure on its ability to attract | new name is used. | reserves and the fact that Kazakhstan has | investment to develop and renovate its 
a wide range of mineral commodities that | mineral industries. 
it produces in excess of its consumption 
needs and which could be exported. ‘Foreign Broadcast Information Service (Washing | - ° oreign cast Information Service ashington, . Most of these minerals are exported "0 | Dey. Mar. 22, 1994, p. 47. Daily Telegraph (London). the C.I.S. countries, particularly Russia, | Mar. 21, 1994, p. 28. | although a larger percentage of these ° cae etn i Report (Denver, : : . olorado). June ’ » pp. 11-12. minerals now are being shipped to world SWork cited in footnote 2. 

| markets. ‘Interfax Statistical Report (Denver, Colorado). June Kazakhstan has the potential to be a 10-17, 1994, p. 14. 
much larger supplier of minerals to world 1 * @eaver, Colorado). Mar. 7, 1994, pp. 20- 
markets if it diverts trade away from the Work cited in foomote 4. 
C.I.S. and further develops its mineral "Mining Journal (London). Mar. 11, 1994, p. 11. : ° IMR. June 10-17, 1994, p. 2. reserves. Several factors are important. "Work cited in footnote 2. | _| As Kazakhstan makes the transition to ‘Interfax Mining and Metals Report (Denver, 
market economy criteria, it is not yet Coleen), Dec. 17-31, 1993, p. 7. 

° . ork cited in footnote 2. - 
clear as to what percentage of its mineral 1 . (London), Sept. 20, 1993, p. 15. 
production would be economically Work cited in foomote 10. 
competitive under market economy “Foregin Broadcast Information Service (Washington, 
conditions, particularly given the cost of De a ee p- WD 15, Kazakh Radio, Alms-Ata, | transporting these minerals to world “Metal Bulletin. (London). May 3, 1993, p. 6. | markets. Also, by trading its minerals “Interfax Business Report (Denver, Colorado). Apr. cae . 4, 1994, p. 7. within the C.I.S., Kazakhstan is able to 6Work cited in footnote 2. 
obtain a large number of commodities “Interfax Mining and Metals Report (Denver, 
needed by other sectors of its economy at Cornredo). Feb. nas, oe p. 5 

. ork cited in footnote 17. below world market prices and may Interfax Mining and Metals Report (Deaver, 
consider this as favorable terms of trade. Colorado). Nov. 26-Dec. 3, 1993, p. 9. (Mining Journal 

Also, a number of Kazakhstan’s ronan Mar. 11, 1994, p. 10. . . . . : . ork cited in footnote 2. mineral industries will require substantial “Interfax Mining and Metals Report (Denver, 
investment to become major world | Colorado), Feb. 25-Mar. 3-4, 1994, pp. 8-9. 
suppliers. For example, Kazakhstan has “The Role of a Partner in a Joint Venture, an 

: unpublished paper by the management of the Leninogorsk large Pp etroleum reserves that require Complex, 1994, available at the Bureau of Mines considerable investment and state-of-the- “Interfax Mining and Metals Report (Washington, DC), 
art technology to develop. The | July me 1994, pp. 7-8. oa ; ork cited in footnote 2. exploitation of Kazakhstan s large ’SMetal Bulletin, (London). Mar. 10, 1994, p. 5 
petroleum reserves is already being “Interfax Mining and Metals Report (Denver, | planned with the participation of the Colorado). Sept. 10-17, 1993, p. 13. , : Metal Bulletin, May 3, 1993, p. 9. United States Chevron Corp., and this 21g of World Broadcasts, British Broadcest 
development will be a significant source Corp. (Reading, England). Feb. 25, 1994, WD 11 Kazakh 
of fuel and hard currency earings. | TV. oe 16, 1994. 

° eg terfax Mining and Metals Report. (Denver, Kazakhstan now has significant Colorado). Feb. 5-12, 1993, p. 15-16. American Metal production of a wide range of ferrous and Market, (New York), Feb. 2, 1994. 
nonferrous metals and is capable of oo (Denver, Colorado). Feb. 5-13, 1993. : . : : ———. (Denver, Colorado). July 3-10, 1992, p. 10. increasing production of these metals if Work cited in footnote 2. 
investment 1s made in developing deposits “Interfax Mining and Metals Report (Denver, 
and mines and in renovating metallurgical | Colorado). Mar. 19-25, 1994, p. 6. facilities “Mining Magazine, June 1994, pp. 357-358. . . “Interfax Petroleum Report (Denver, Colorado). Jan. It still remains to be seen to what 14-21, 1994, p. 25 
extent foreign investors can be attracted **Wall Street Journal (New York, New York), Feb. 2, . : 1994, p. A6. to participate in the development of some "Financial Times, (London). Mar. 25, 1994, p. 18. 
of Kazakhstan’s major mineral industries, “Interfax Mining and Metals Report (Denver, including its copper and_lead-zinc Colorado). Sept. 10-17, 1993, p. 7. 
industries. Kazakhstan’s future as a major “n * Denver, Colorado). June 17-24, 1994, p. 2. . : . ew names and spellings are given when available. world mineral producer will depend in | the od names will appear in parentheses the first time the 
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- TABLE 1 

7 KAZAKHSTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

Commodity 1992 | 1993 AGan 1, 1994) e 

METALS 

Alumina 1,100,000 1,000,000 1,200,000 

Arsenic trioxide 2,000 2,000 2,500 

Bauxite 500,000 500,000 600,000 

Beryllium, metal NA ‘NA NA 

Bismuth 
55 50 70 

Cadmium 1,000 1,000 1,200 

Chromite 3,500,000 2,900,000 3,800,000 

Copper: 

Mine output, metal content 250,000 | 250,000 400,000 

Metal: 
| 

Smelter 
310,000 310,000 400,000 

Refined 310,000 310,000 | 400,000 

Ferroalloys: | 

Ferrochromium | 600,000 600,000 650,000 

Ferrosilicon 
600,000 600,000 700,000 

Gold 
24 25 30 

-| Iron and steel: 
| 

| Pig iron a 4,300,000 4,000,000 5,000,000 

Steel, crude 5,800,000 5,000,000 6,300,000 

Steel, finished 4,100,000 3,400,000 4,700,000 

Iron ore, marketable 17,300,000 17,000,000 25,000,000 

Lead: 

Mine output, metal content 170,000 160,000 250,000 

| Metal, smelter, primary | 160,000 160,000 250,000 

Metal, secondary NA | NA NA 

Magnesium 
20,000 20,000 45,000 

Manganese ore, marketable | 35,000 50,000 200,000 

Molybdenum, mine output, metal content 3,000 3,000 6,000 

Silver 
900 900 1,200 

Tin, mine output, metal content | 500 500 700 

Titanium, metal 25,000 25,000 35,000 

Tungsten, metal, W content 500 500 800 

Zinc: 

Mine output, metal content 250,000 250,000 350,000 

Metal 240,000 240,000 300,000 

INDUSTRIAL MINERALS | 

Asbestos, all grades 400,000 325,000 1,000,000 

Barite 200,000 200,000 300,000 

Boron 
100,000 90,000 120,000 

Cement 
6,500,000 4,000,000 9,000,000 

Fluorspar 
100,000 90,000 120,000 

Phosphate rock 7,000,000 4,000,000 10,000,000 

Sulfur 200,000 150,000 300,000 

MINERAL FUELS 

Coal 127,000,000 112,000,000 150,000 

Natural gas million cubic meters 8,800 9,000 10,000 

Petroleum, crude 26,000,000 23,000,000 28,000,000 

Uranium concentrate, U content 3,000 2,700 3,500 

*Estimated. NA Not available. 
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TABLE 2 
TABLE 4 

_ KAZAKHSTAN: REPORTED KAZAKHSTAN: METAL-PRODUCING ENTERPRISES TO BE MINERAL EXPORTS OUTSIDE OF PRIVATIZED THROUGH TENDERS 
THE C.LS. | 

Name of Enterprise Major product (s) (Metric tons) Aktyubinsk ferroalloy plant Ferrochrome. 

Commodity 908 908 00 aad 1991 Akbakay mining and processing complex Gold. 

Chromite 373,000 NA NA 
zinc metal. Copper 20,000 109,500 117,400 Balkhash copper mining and metallurgial complex Copper concentrate, copper meal Lead =000 _55,800_29.100 | ast Kazakhstan copper and chemical complex Copper concentrate civ sonoma Zinc 84,000 73,500 24,300 
zinc metal. 

NA Not available. Karaganda steel mill Crude steel, finished steel. Source: Interfax Mining and Metals Report, Jan, 21-28, Shalkiya underground mine Lead-zinc ores. | 1994, p. 12; Mining Journal, June 18, 1993, p. 448. Sokolov-Sarbay mining and processing complex Iron ore concentrate, pellets. 
Yermak ferroalloy plant Ferrosilicon, ferrochrome. 
Tekeli lead-zin mining and processing complex Lead concentrate, zinc concentrate. 
Achisay polymetallic mining and processing complex Lead concentrate, zinc concentrate. 
Pavlodar alumina plant Alumina. 
Turgay bauxite mining complex Bauxite. 

TABLE 3 Ust-Kamenogorsk titanium-magnesium complex Titanium metal, magnesium metal. KAZAKHSTAN: 1994 METAL TO 
REPORT QUOTAS, | 

(Metric tons) 

Commodity Quota 
Alumina 200,000 

Chromite 1,100,000 
Coal 2,500,000 

Copper 146,000 
Ferroalloys 650,000 
Iron pellets 2,000,000 
Tin plate 80,000 

Zinc 134,000 eee IN 

Source: Interfax Mining and Metals Report, Feb. 25- 
Mar. 4, 1994, p. 7 
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TABLE 5 

KAZAKHSTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

| (Metric tons unless otherwise specified) 

| 

Commodity Major operating facility Location Annual capacity 

Alumina Pavlodar alumina refinery ~ Paviador 1,200,000. 

Arsenic, trioxode Chimkent polymetallic enterprise and other Shymkent (Chimkent) 3,500. 

nonferrous metallurgical enterprises 

Asbestos Dzhetygara complex Kustanay oblast 1,000,000 total. 

Do. Chilisay complex Aktyubinsk phosporite basin 

Barite Karagailinskiy mining and beneficiation Karagaili region 

complex | 

Do. Tujuk Mine Alma-Ata region 300,000 total. 

Do. Achisay polymetallic complex Kentau region 

Bauxite Turgai, Krasnooktyabr bauxite mining Central Kazakhstan 600,000 total. 

complexes 

Beryllium, metal Ulbinskiy metallurgical plant Oskemen (Ust-Kamenogork) NA. 

Bismuth, metal Ust-Kamenogorak lead-zine metallurgical plant do. 70 total. 

Do. Leninogorsk Lead Smelter Leninogorsk 

Cadmium Leninogorsk mining and beneficiation complex do. : 1,200. 

Chromite Donskoy mining and beneficiation complex Khromtau region 3,800,000. 

Coal Karaganda basin Central and north-central part of the 50,000,000. | 

country 

Do. Ekibastuz basin do. 85,000,000. 

Do. Maykuben basin do. 10,000,000. 

Do. Turgay basin do. 1,000,000. 

Copper, mining, re-coverable Balkhash Balkhash region 200,000. 

copper content 

Do. Dzhezkazgan Dzhezkazgan region 250,000. 

Do. Irtysh Irtysh region 10,000. 

Do. Leninogorsk Leninogorsk region 15,000. 

Do. Zhezkent Zhezkent region 25,000. | 

Do. Zyryanovsk mining and beneficiation complex Zyryanovsk region 5,000. 

Do. East Kazakhstan copper-chemical complex Ust-Kamenogorsk region 10,000. 

Copper: Metallurgy, metal Balkhash Balkhash region 150,000. 

Do. Dzhezkazgan Dzhezkazgan region 250,000. 

Do. Irtysh smelting and refining complex Irtysh region 40,000. 

Ferroalloys Aktyubinsk plant Aqtébe (Aktyubinsk) High-carbon, 60%, 

ferrochrome, 150,000; 

medium-carbon 60% 
ferrochrome, 130,000, 

Do. Yermak plant Ermak (Yermak) Ferrosilicon, 700,000; 

ferrosilicochrome, 700,000; 

high-carbon ferrochrome 

400,000. 

Gallium Pavlodar alumina plant Paviodar NA. 

Gold Byproduct of polymetallic ores and native gold Colocated with nonferrous metals 30. 

mining mining and small native gold 

depoisit 

Iron and steel: 
TT 

Pig iron Karaganda Steelworks Karaganda 5,000,000. 

Do. Sokolovsko-Sarbayskiy, lisakovskiy mining Kustanay oblast 25,000,000 total. 

and metallurical complexes 

See footnote at of end table. 
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| TABLE 5—Continued 
KAZAKHSTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

Commodity Major operating facility Location Annual capacity | 
Lead and zinc, mining: Achisay | Kentau and Karatau regions Lead 40,000, 
(recoverable lead and zinc 

zinc 20,000. | 
content of ore) 

Do. Akchatau Balkhash region Lead 10,000, 
| 

zinc 30,000. 
Do. Irtysh Ust-Kamenogorsk region Lead 10,000, . 

| 
zinc 50,000. 

Do. Karagaili Karagaili region Lead 20,000 
zine 55,000. 

Do. Leninogorsk Leninogorsk region Lead 60,000, 
zine 120,000. 

Do. Tekeli Tekeli, Taldi-Kurgan regions Lead 20,000, 

zinc 30,000. 
Do. Zhayrem Zhayrem region Lead 30,000, 

zinc 50,000. 
Lead and zinc, mining: 

Do. Zhezkent. Semipalatinsk region Lead 10,000, 
zinc 40,000. 

Do. Zyryanovsk complex Zyryanovsk region Lead 20,000, 
zinc 40,000. 

Do. East Kazakhstan copper-chemical complex Ust-Kamenogorsk region Zine 15,000 
(lead currently not 

recovered). 
Do. Kounrad Mine Balkhash complex 6,000 total. 
Do. Karaobinskoye deposit Karaoba region 
Do. Sayak deposit Sayak region 

Molybdenum, metal Akchatau molybdenum metal plant Dzhezkazgan oblast NA. 
Petroleum and natural gas Aktyubinskneft Aktyubinsk region 28,000,000 (total crude oil), 

10 billion cubic meters 
| (total natural gas) 

Do. Embaneft Embinskiy districk 
Do. Mangyshlakneft Mangyshlak Peninsula 
Do. Tengiz deposit Tengiz region 

Phosphate rock Karatau production association Dzhambul and Chimkent oblasts 10,000,000 total. 
Do. Chilisay mining directorate Aktyubinsk phosphorite basin 

Rare metals (columbium, indium, Aktau complex Shevchenko NA. 
selenium, telurium) 

Do. Belogorsky rare metals plant Belogorsk NA. 
Chimkent polymetallic plant Shymkent 

Do. Ust-Kamenogorsk lead-zinc plant Oskemen NA. 
Do. Akchatau mining and beneficiation complex Dzhezkazgan oblast NA. 

Rhenium Balkhash copper mining and metallurgical Balgash (Balkhash) NA. 
complex 

Tantalum Yermak ferroalloy plant Ermak NA. 
Tin Akchatau mining and beneficiation complex Akzhal deposit, Dzhezkazgan oblast 700. 
Titanium, metal Ust-Kamenogorsk titanium-magnesium plant Oskemen 35,000. 
Silver, byproduct Ust-Kamenogorsk do. 1,200 total. 

Do. Leninogorsk Leninogorsk 
Do. Chimkent metallurgical plants Shymkent 

See footnote at of end table. 
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TABLE 5—Continued | 

KAZAKHSTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

i 
: Commodity Major operating facility Location Annual capacity 

Uranium, U content Stepnogosk Stepnogosk 3,500 total. ~ 

Do. Shevchenko Shevchenko 

Do. Taboshara Taboshara | 

Do. Prikaspiskiy ore enrichment center Shevchenko 

Do. Tselinny chemical complex Stepnogosk 

NA Not available. 

‘New names and spellings are given when available. The old name will appear in parentheses the first time the new name is used. 
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THE MINERAL INDUSTRY OF 

KYRGYZSTAN’ 
By Richard M. Levine 

Kyrgyzstan played a leading role in the | announced that it was joining a Central | the Kadamzhay complex with the capacity 

former U.S.S.R. in the production of two | Asian Union with Uzbekistan and | to produce an estimated 16,000 tons per 

nonferrous metals, mercury and | Kazakhstan. The goals of this Union | year of antimony. Demand for antimony 

antimony. Along with some industrial | include abolishing tariffs on trade with | in the former U.S.S.R. has fallen 

minerals, Kyrgyzstan also produced coal, | these countries and coordinating fiscal | sharply, and the Kadamzhay plant in 1993 

gas, and oil, but was still significantly | and monetary policies.* | reportedly exported about 8,000 tons of 

dependent on imported energy. | antimony to world markets. Antimony 

The Kyrgyzstan economy has been | PRODUCTION shipments from Kyrgyzstan reportedly 
severely affected by the breakup of the ) were arriving late because of transport 
U.S.S.R. with gross domestic product In 1993, according to the few statistics | difficulties.’ 

(GDP) reportedly shrinking by 30% in | available on mineral production at the | 

1993 in comparison with 1991 and with | time of this report, there were decreases Gold.—In 1993, Kyrgyzstan reportedly 
industrial output decreasing by 44% over | in fuel production compared with 1993 | produced 1.5 tons of gold compared with 
this period; inflation in 1993 was | with oil production decreasing 22% to | 1.2 tons in 1992 and plans to increase 
running at 20% to 30% per month.” | 90,000 tons, natural gas production | gold production to 3 tons in 1994.° The | 
Despite these economic difficulties, | decreasing 43% to 40 million cubic | Kyrgyzstan Government has drafted a | 
Kyrgyzstan was one of the most advanced | meters, and coal production decreasing | plan to increase gold production to 
of the new states of the former U.S.S.R. | 20% to 1.7 million tons; there was also | between 20 to 25 tons by the year 2000. 
in pursuing economic reform. a reported 39% decrease in cement Kyrgyzstan plans to achieve this 

production, to 700,000 tons.* (See table | increase by attracting Western capital 

GOVERNMENT POLICIES 1.) investment in its gold mining sector. As 
AND PROGRAMS of January 1993, Kyrgyzstan had 

| STRUCTURE OF THE explored and confirmed reserves at 27 
In 1993, Kyrgyzstan launched its own MINERAL INDUSTRY deposits, including 13 lode and 14 placer 

economic reforms, switching to itsown| ©. deposits. Six deposits, Dzherui, 

currency and beginning a program of | Based on an edict issued in June | Ishytamberdy, Kumtor, Levoberezhny, 
rapid privatization. | Plans call for | 1993, Kyrgyzstan began to privatize and | Makmal, and Taldy-Bulak, accounted for 
attracting large amounts of Western | denationalize its economy in July. By the 90% of the country’s reserves, with 
investment to develop the country’s gold | end of 1993 approximately 30% of state | Kumtor alone assessed as the world’s 
lode deposits. In October 1992, the | property had been privatized, including | eighth largest gold deposit.” 
major mineral producing enterprises | 71% of retail trade and services and 41% Kyrgyzstan already has formed a joint 
combined to form the Kyrgyzaltyn | of industrial property; a more aggressive | venture with Canada’s Cameco Corp. to 
concern.? effort was being planned for 1994, develop the Kumtor deposit with reported 

In December, the Prime Minister of | particularly for privatizing industry. (See | teserves of more than 700 tons and 
Kyrgyzstan resigned following | table 2.) projected annual production of 15.5 tons 
accusations that the Government was from open pit mining. Plans also called 
exporting part of its gold reserves | COMMODITY REVIEW for developing underground mining with 

through a Swiss company to depositin| = ~~ ‘| & reported projected output of 7.3 tons 
banks as security for foreign loans. The | Metals per year. The deposit is also reported to 

Kyrgyzstan President formed a new contain 102 tons of platinum, 247 tons of 

Government that supported the goals of Antimony.—Kyrgyzstan produced all palladium, 389 tons of silver, 1,509 tons 

promoting economic reform as well as | of the former U.S.S.R.’s antimony | Of tellurium, 55,841 tons of tungsten 

rebuilding economic ties with the other | metal, although most of the raw materials | trioxide, and almost 7 million tons of 

former Soviet republics. were imported from Russia and some | PY rite sulfur. Kyrgyzstan also has 

In January 1994, Kyrgyzstan | from Tajikistan. Production occurred at | formed a joint venture with the U.S. firm 
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en 

Morrison Knudson to develop the | of transport is truck transport. As of 
Dzherui deposit, Kyrgyzstan’s second | 1990, Kyrgyzstan had 30,300 kilometers 

largest following Kumtor.'° of roads, of which 22,600 was paved or 
Plans call for renovation of the | graveled, and only 370 kilometers of 

Makmalzoloto mining enterprise, which | railroad lines. More than 97% of freight 
mines Kyrgyzstan’s only operational gold | transport was by truck. A gas pipeline 
lode deposit. Production at Makmal had | passes through Kyrgyzstan from 
fallen from 3.4 tons in 1988 to 1.2 tons | Uzbekistan to Kazakhstan. Kyrgyzstan is 
in 1993. In the spring of 1994, the | a mountainous country with mountains 
Makmalzoloto gold mining complex | comprising three-fourths of its territory. 
announced that the Canadian firm Kilborn | Many of the major mineral deposits are 
would participate in a modernization | in mountainous regions with difficult 
program that reportedly would double | transport problems. 
gold output. 

OUTLOOK 
Tin.—Kyrgyzstan, which accounts for 

18% of the former U.S.S.R.’s tin Kyrgyzstan has large gold reserves 
reserves, had to halt exploration for tin | slated for development, which should 
because of lack of funds. Kyrgyzstan is | provide a significant source of hard 
developing two tin deposits, the | currency earnings. The future of several 
Uchkoshkon with estimated reserves of | of Kyrgystan’s other major mineral 

_ | 30,000 tons of tin averaging 0.54% tin | industries, however, is in doubt. Its 
and the Trudovoye with estimated | antimony industry was dependent on orés 
reserves of 25,000 tons of tin averaging | imported primarily from Russia, and | 
0.64% tin. At the end of the 1980’s, | Russia is now planning to construct its | 
construction began at the Sarydzhas tin | own facilities to process these ores. | 
mining and beneficiation complex, but the | Also, with mercury, Kyrgyzstan’s main 
project is not yet completed." customer, Russia, is planning to develop | 

its own metallurgical facilities to process 
Reserves Russian ore and make Russia self- 

sufficient in mercury. With the 
Kyrgyzstan has significant reserves of | worldwide decreasing demand for | 

a number of mineral commodities, but | mercury, it does not seem likely that 
data are not yet available to make | Kyrgyzstan will easily find other outlets 
adequate estimates of these reserves. | for its mercury production; therefore, itis 
Kyrgyzstan’s most significant reserves in | in question as to whether Kyrgyzstan 
terms of values are its gold reserves. | could continue to produce its present 

However, Kyrgyzstan also has reserves of | quantities of mercury and antimony. 
metals, including antimony, bauxite, 

copper, iron, lead and zinc, mercury, tin, . 

and tungsten; of industrial minerals, satefox Statatcal Report June 3-10, 1994,p.2, | 
including barite, fluorspar, graphite, Interfax Mining Report. Dec. 10-17, 1993, p. 9. | 
magnesite, salt, talc, and a range of “Radio Free Europe/Radio Liberty News Briefs. Jan. 

construction materials, precious and cen oe cal Report. Mar.7, 1994, p. 7. 

semiprecious stones including rubies, Foreign Broadcast Information Service, U.S. Govt. 

topaz, and many other types; and fuels, | publication, Washington, DC. Sept. 22, 1993, p. 66. 
including coal, gas, oil, oil shale, and | ist pulletin Londen) Des 9, 1999 2 a 
peat. "Interfax Business Report, Interfax-America, Denver, 

Colorado. Dec. 17, 1993, p. 5. 
WODACTDMNO MDL Bulleti on). . 23, »p. 9. INFRASTRUCTURE haa a Canin), D2. 19.0 8. 

”_____. Dec 17-31, 1993, pp. 11-13. 

Kyrgyzstan is a landlocked country "———. Nov. 26-Dec. 3. 1993, p. 8. 
bordering Tajikistan and China to the 
south, Uzbekistan to the east, and 

Kazakhstan to the north. The major form 

200 THE MINERAL INDUSTRY OF KYRGYZSTAN—1993



nnn
 

TABLE 1 

KYRGYZSTAN: ESTIMATED PRODUCTION | | 

OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

Annual | 

Commodity 1992 1993 capacity® a 

(Jan. 1, 1994) 

Antimony: : 

Mine ouput, metal content 2,000 1,600 4,000 

Metal 11,000 11,000 16,000 

Cement 1,100,000 700,000 1,500,000 

Coal 2,100,000 1,700,000 4,000,000 

Gold kilograms 1,200 1,500 3,000 

Mercury: | 

Mine output, metal content 300 250 500 

Metal 400 350 650 | 

Natural gas million cubic meters 60 40 100 

Petroleum, crude 110,000 90,000 150,000 

“Estimated. 

TABLE 2 

KYRGYZSTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

nn nn array SEES GUNN peeengnT yannnnnn 

Commodity Major operating companies Location of main facilities Annual capacity | 

Antimony, metal Kadamzhay mining and metallurgical Kadamzhay 16,000. 

complex 

Cement Kantskiy cement plant Kantskiy region 1,500,000. 

Gold Kyrgyzstan gold mining complex Toguz-Toro intermontaine basin of 5. 

Tien Shan Mountains | 

Mercury, metal Khaydarkan mining and metallurgical Khaydarkan 650. 

complex 

Natural gas and petroleum Approximately 300 wells: major deposits Western Kyrgyzstan near 100 (natural gas). 

million cubic meters include Changyr-Tashskoye Mayli-Say 

Do. Izbaskentskoye, Mayli-Suyskoe, do. 150,000 

Chigirchikskoye Karagachskoye, (petroleum). 

Togap-Beshkentskoye, Suzaskoye 

Coal, brown Production at 12 mining enterprises including | Southwestern, central, and 4,000,000 total. 

six open pits at the following deposits: northeastern Kyrgyzstan 

Abshirskoye, Almalykskoye, 

Dzhergalinskoye, Kok-Yangakskoye, Kyzyl 

-Kiyskoye, Min-Kushskoye, Sogutinskoye, 

Sulyuktinskoye, Tash-Kumyrskoye, 

Tegenekskoye deposits. 
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THE MINERAL INDUSTRY OF 

LATVIA’ 
| By Richard M. Levine 

ratvia has a smal mineral industry materia for its cement industry. mn the STRUCTURE OF THE —siéiéw 

engaged primarily in mining peat anc | mid- s, reportedly, there were 3 clay 

industrial minerals, including clays, | mines producing bricks and drainage MINERAL INDUSTRY 

dolomite, gypsum, limestone, sand for | pipes, 85 peat de osits under exploitation - oe oo. , 

glass and brick production, and sand and | producing seat for both fuel and dthonah ecntedty ee clewly rue 

gravel for construction uses. In 1993, | agricultural use, a gypsum mining and the ther Baltic 5 tat f ° . an 4 

industrial output continued to decline, | processing complex, a number of Lithuania. Privati i ° hore, an 

with 80% of Latvian enterprises as of | dolomite mines, and 22 sand and gravel hi nana. eda 1. he w, ° oe Back 

October 1993 reporting a fall in| pits. Except for the output from these ae dt st ed La the adits 

production compared with the same | mineral industries, Latvia is dependent on Fepo an d Me " its to attract 

period in 1992.’ imported fuels and other minerals for experts 7 ° Seon b les the privatization 

| practically its entire mineral supply. (See process.’ (See table 2.) 

VERNMENT | Nee a 

0 POLICIES table I.) COMMODITY REVIEW 
AND PROGRAMS te ea etn 

In September 1993, Latvia signed the TRADE Mineral Fuels 

Baltic Free Trade Agreement that would One major source of revenue from 

come into effect in April 1994. | minerals has been the transshipment from Natural oa in 1993, Latvia 

Nevertheless, Latvia intended to place | Latvia of minerals produced in Russia eso * ows ‘ ssia more than $27 

tariffs on gypsum and limestone exports.” and other new countries of the former Re _ denne ahs deliveries and 

In 1994, Latvia became an associate | I1.§.S.R. to world markets. A | ¢ ussia agreed’ fo Te thus debt in return 

member of the European Union (EU)." | percentage of these shipments was made or a part a cil ™ a rge natural 

Latvia also was in the process Of | without the authorization of the a S storage "ti ity at Incukalns as well as 

preparing a free trade agreement with the | Government of the countries where the the gas pipelines transversing Latvian 

nes slates “i er aN me in January | mineral production occurred. territory. 
1995, that will enable Latvia to export ; : ; 

goods to the EU without customs tariffs. b in R : ~ eee ee ine oritnariy the Petroleum. April 1994, Latvia 

However, agricultural goods and textiles result of the decrease in refined sign agreements with the Amoco 

are not covered by this agreement. petroleum products exports transshipped Overseas Exploration Co. to explore for 

through Latvia. Energy and fuel were and develop oil resources on the Latvian- 

ENVIRONMENTAL ISSUES latvia’ tis enti t cat Swedish sea border. Latvian ownership 

to alin . 453 % of to tal vo 4s Oi Lo 3% of this area could possibly be questioned 

In March 1994, environmental gm.” P mee by both Sweden and Lithuania.’ 

ministers from eight countries adjoining Or nese eee S ence Feta of In 1993, Latvia and Russia agreed to 

the Baltic Sea proposed creating a joint ‘ | ith: a Th ” balk ae stonia establish joint ventures for oil refining 

coastal strip outside populated regions to ang ®avama. e ous Latvia S| and transport. The new joint venture for 

preserve the natural life of the region. exports was the result of transit trade transport will operate export pipelines 

Activities deemed to harm the| With refined petroleum products | |v ersing Latvia. In 1993, Russia 

environment in this zone, including the | mig 12.8 % of exports, which was shipped about 9 million tons of crude oil 

mineral extraction, construction of | Me ‘arsest single category of exports. equaling about 12% of its exports and 10 

buildings, marinas, roads, and campsites, Official figures state that nonferrous million tons of petroleum products 

would be banned.° metals exports comprised only 0.5% of equalling 30% of its exports through 

Nee EE total exports. Latvia to the Latvian port of Ventspils. 

PRODUCTION Russia and Latvia also agreed to form a 

joint stock company to produce, refine, 

Latvia supplies about 85% of the raw and transport oil and petroleum products. 

THE MINERAL INDUSTRY OF LATVIA—1993 
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sn 

The petroleum products will be refined at | as the other countries of the former 
the Novopolotsk refinery in Belarus, | U.S.S.R. is the forms of economic and | 
which was one of the largest refineries in | political cooperation that they will seek 
the former U.S.S.R. with the capacity to | with each other and with the rest of the | 
produce 24 million tons of refinery | world to alleviate the serious problems 
products. In 1993, this refinery was | caused by the breakdown in the former | 

- operating at only 60% of its capacity.° Soviet supply system and the loss of | 
former Soviet bloc markets. | 

Reserves One major source of revenue from a 
minerals has been the transshipment from - 

Reserves in Latvia were assessed | Latvia of minerals produced in Russia | | 
according to the Soviet classification | and other new countries of the former 
system, which is not comparable to the | U.S.S.R. to world markets. Some : 
system used in the United States. The | revenues from these shipments could be | | 
economic criteria used in this system | lost to Latvia if the countries of the 
were designed for a centrally planned | former U.S.S.R. are able to exert tighter | 
economic system that did not account for | control over mineral exports. 
production costs in the same way as a 
market economy system. Minerals text prepared suly 1998 
classified in this system as reserves would *Summary of World Broadcasts, British Broadcasting 
not necessarily correspond to the Western Corp. (Reading, England). Nov. 12, 1993, p. WA/4, 
concept of reserves  (i.e., material atonian News Agency, a 25, 1983. esearch Report 

economically exploitable under present |... Bricts. Feb, 14:18, 1994, ol rd sscarel SPO 
market prices with existing technology). ‘Foreign Broadcast Information Service, U.S. Govt. 
For full explanation of the Soviet reserve | publication, Washington, DC. May 12, 1994, p. 67, Tallinn 
classification system, refer to the reserve | BN Radio Free Europe/Radio Liberty Research Report, | | 
section in the chapter on Russia. (See | News Briefs. Mar. 7-11, 1994, p. 15. 
table 3.) *Foreign Broadcast Information Services, U.S. Govt. . 

publication, Washington, DC. Apr. 11, 1994, pp. 52, 53. 

| INFRASTRUCTURE ve guminry of World Broadcom’ Bekah Broadcasting 
Dg, (Reading, England). Aug. 20, 1993, p. c/1. 

Latvia is bounded on the west by the New wie F Apt ‘381994 o ne Research Report. 
Baltic Sea and Gulf of Riga, to the north "Interfax Petroleum Report, Interfax-America, Denver, 
by Estonia, to the south by Lithuania, and | Colorado. Feb. 25-Mar. 4, 1994, p. 4. 
to the east by Russia and Belarus. Latvia 
is one of the major outlets for exports of 
raw materials from the countries of the 

former U.S.S.R. from its ports of 

Ventspils and Liepaja on the Baltic Sea, 
Riga on the Gulf of Riga, and the city of 
Daugavpils on the Daugava River, which 
flows to Riga. Crude oil and refined 
products are shipped to Latvia via 
pipeline. 

OUTLOOK 

Latvia has to find a means of acquiring 
affordable fuel and other mineral raw 
materials. When Latvia became free of 
Soviet control, it lost access to its supply 
of minerals at subsidized prices, which 

has caused considerable hardship for the 
Latvian economy. The question that is 
now central for the Baltic States as well 
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TABLE 1 

LATVIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

. Annual capacity® 
| Commodity 1992 1993 Gan. 1, 1994) 

Cement 400,000 300,000 1,000,000 

Clays cubic meters 700,000 500,000 1,000,000 

Gypsum 350,000 300,000 500,000 

Limestone 1,000,000 700,000 1,500,000 

Peat 3,500,000 3,000,000 4,000,000 

Sand and gravel cubic meters 1,500,000 1,000,000 2,000,000 

Silica sand, industrial: 

For silica bricks do. 50,000 40,000 80,000 

For glass 30,000 25,000 50,000 

‘Estimated 

TABLE 2 

LATVIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

ne 

Commodity Major operating companies Location of main facilities Annual capacity® 

Clays (for cement) Broceni, Liberty deposits Broceni region 325,000 total for both deposits. 

| Gypsum Saurieshi deposit Southeast of Riga 500,000. 

Limestone (for cement) Satini-Sesile deposit, Kumas deposit Broceni region 325,000 total for both deposits. 

Peat Production at 85 deposits, the largest of Northeastern and southeastern 4,000,000 total. 

which are Lielays, Medema, Olgas, Sedas, parts of the country 

and Skrebelyu-Skruzmanyu 

Sand and gravel cubic meters Production at 22 open pits, the largest of Deposits located in all regions 2,000,000 total. 

which are Garkalane, Ellerne, Yaunsaty of the country 

Yanopolye-Tuchi, and Kurzemye 

TABLE 3 

LATVIA: RESOURCES OF 
MINERAL COMMODITIES FOR 

1993 

(Thousand metric tons unless otherwise specified) 

Commodity Quantity 

Clays for cement 10,100 

Clays for ceramics cubic meters 79,100,000 

Gypsum 715,000 

Peat 346,000 

THE MINERAL INDUSTRY OF LATVIA—1993 205
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THE MINERAL INDUSTRY OF 

LITHUANIA’ 
By Richard M. Levine 

In 1993, the gross national product | regions, and control of the illegal | February 1994 reportedly owing Russia 

(GNP) in Lithuania reportedly was only | transport of waste across borders.* about $30 million for natural gas.’ 

43% of the 1989 level, and inflation The Ignalina nuclear power plant in Lithuania imported natural gas from 

during the year reportedly was 1,163 % 2 | Lithuania, a graphite-moderated pressure- Russia in accordance with agreements 

Although not a major mineral producer, tube reactor (RMBK), provides a large signed _with Russia’s Gazprom 

Lithuania in 1993 served as a major | percentage of the country’s electric | OTanization. 

transshipper to Western markets of | generation capacity. Both foreign and To curb the flow of reexported 

minerals from Russia and other countries | domestic concern was expressed over the material from Lithuania, a percentage of 
os ; which was sent to Lithuania illegally 

of the former U.S.S.R., and by shipping | safety of the Ignalina reactor. Sweden . . 

. . . . according to the laws of the producing 

minerals from Lithuania and other Baltic | allocated funds to promote safety at the countries, particularly Russia, Lithuania 

States it was possible to circumvent these plant by financing a safety monitoring | octablished regulations imposing export 

Governments’ export regulations. | service. duties of 5% on metals and 15% on metal 

Lithuania suffered a serious shortage of |__________________ | scrap. Also, a review of export licenses 

energy in 1993 as oil, natural gas, coal, | PRODUCTION was undertaken to curb these shipments. 

and fuel for the Ignalina nuclear Lithuania, according to a report in Metal 

powerplant had to be purchased at world The mining industry of Lithuania | Bulletin, August 5, 1993, p. 8, had been 

prices, and accordingly, there was a extracted peat and industrial minerals, under intense diplomatic pressure from 

significant decline in economic activity. including clays and sand and gravel. The Russia to ban all reexports. 

industrial minerals industry was of | —W—————__——__—— 

GOVERNMENT POLICIES significant magnitude as Lithuania ranked STRUCTURE OF THE 

AND PROGRAMS fourth among the republics of the former MINERAL INDUSTRY 

= | U,8.8.R. in the production of lime, fifth 

In May 1994, Lithuania was to in the production of cement, and sixth in Lithuania was engaged in a program to 

become an associate member of the the production of bricks. There were Pevhce its state-owned propery vitine a 

European Union (EU). Lithuania also | more than 290 enterprises engaged in the to acai *y property. The country also 

was planning to sign a free trade | Pro uction om ustria minera's> | was encouraging foreign investment and 

agreement with the EU in the summer of | including nitrogenous fertilizer, and more | 45 enacting legislation to grant and 

1994. Through such measures it was than 240 sand and gravel deposits under protect property rights of foreign firms. 

hoped that Lithuania would accelerate its | exploitation. (See table 1.) (See table 2.) 

integration with the EU. In September | —W——————_ 

1993, the three Baltic States signed a free TRADE COMMODITY REVIEW 

trade agreement that would take effect in 

April 1994.’ Although Lithuania produced almost | Mineral Fuels 

no metals, it was again a major metals 

ENVIRONMENTAL ISSUES exporter in 1993, transshipping metals Peat.—Peat was extracted by i1 

| produced in Russia to world markets. In enterprises exploiting 55 deposits. Large 

The Lithuanian Department for 1993, fuels, metals, and other mineral enterprises included | the Siauliai , which 

Environmental Protection entered into an products totaling 831 million litas expl cited the: Didisis-Tiryalis , and 

agreement with the Polish Ministry for accounted for the largest percentage of Satay “ “P oh Y u Yezhert ie? 

Environmental Protection for cooperation | Lithuania’s exports. Fuels and other 4 on eXP oited the Yezherelis and Palyes 

. a eposits; the Jonavskoe, which exploited 

between the two agencies in 1994 and | mineral products, mainly imported from | paraystis and _ Didisis-Raystas 

1995. The agreement calls for Russia, comprised a large percentage of deposi od y - 
. ; . ; . posits; and the Baltoyn 

cooperation in environmental and Lithuania’s imports.® Lithuania was | BO keskoe,which exploited a deposit of the 

radiation monitoring, cooperation in badly in arrears in paying for Russian | .ame name. 

environmental protection in border | fuel shipments, with Lithuania in 

THE MINERAL INDUSTRY OF LITHUANIA— 1993 
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Petroleum.—Oil exploration had been | does not share a common border with | transformation is one of the major underway in Lithuania for more than 30 | Russia except for the province of | political as well as economic problems years. Exploration for oil continued in Kaliningrad oblast, and to reach | confronting Lithuania. The raw material 1993. Reportedly, 19 oil deposits have Kaliningrad from Russia by land supply situation, particularly for fuels, is been found that are capable of producing | necessitates passing through not only | a crucial element in these considerations. between 4 to 5 Mmt/a of crude oil Lithuania, but also either Latvia or | Without adequate fuel supplies from Foreign investment was being sought for | Belarus. Oo Russia, Lithuania has found it difficult to future oil development. Lithuania’s major port on the Baltic generate economic growth and to prevent The Mazheikiai oil refinery in | Sea is Klaipeda and its major inland port | economic decline and a lowering of the Lithuania, the only refinery in the Baltic | is Kaunas at the confluence of the Neris living standard. Therefore, Lithuania States, has a capacity to process 12 | and Nemen Rivers. Lithuania has 2,100 | will be seeking to maintain its mineral Mmt/a of oil. The Mazheikiai oil | km of rail lines, not including industrial supplies from Russia and other countries refinery was built with plans for | rail lines, and 44,200 km of highways, of | of the former U.S.S.R. and will be extracting oil in Lithuania. Mazheikiai | which 35 »900 km is hard surfaced. Its engaged in both economic and political processed slightly more than 5 Mmt of oil | telecommunications network is one of the | decisions as to how to best achieve its in 1993. The Russian company Lukoil | best developed networks among the | goal of economic transformation while was Mazeikiais’s main supplier. According | former Soviet republics. preventing economic hardships and fo a contract with Lukoil, 20% of the The population of Lithuanian is disruptions. refinery products was to go to Lithuania | reportedly ethnically 80.1% Lithuanian, and the remaining 80% would be | 8.6% Russian, 7.7% Polish, AS stent prepared } 1904 marketed by Russia. In 1994, Mazheikiai | Belarusian, and 2.1% other nationalities. *Foreign Bre wicest Information Service (Washington, plans to process more than 8 Mmt with 6 AT AA | 20: Nov. 30, 1993, p. 73; Respublika, Vilnius, Nov. 16, Mmt obtained from Lukoil and the | OUTLOOK 1993, No. 221, p. 8, - remainder purchased from commercial News ee Feb. lane, 1098, mee Research Report. sources, Lithuania is engaged in a difficult ‘Summary of World Broadcast. British Broadcasting process of economic transformation and is | Corp. (Reading, England) Apr. 8, 1994, p. WE/2. PAP Reserves assessing its economic relations, including New aeney Tew , 1004, > ” wars, Lithuania Radio, 
its mineral supply needs, in terms of both | Mor. 18, 1994. Reserves in Lithuania were assessed | its long-range goal of becoming a market revestiya, Moscow, Dee. *. 1098. p. I. Brondcastin according to the Soviet classification | economy country integrated with the | Cosp, “Reading. Englan ‘). Feb. int 04, >. WD) e system, which is not comparable to the | market economy countries of Europe and | Lithuanian Radio, Feb. 2, 1994. system used in the United States. The | its present necessity to receive a __ ———: Nov. 19, 1993, p. WD/4; Lithuania Radio, economic criteria used in this system | significant portion of its fuel and raw Villus, Nov. Ian 7 199 4. p. WD/S were designed for a centrally planned | material requirements from the countries EE economic system that did not account for | of the former U.S.S.R. The pace of this 

production costs in the same way as a 
market economy system. Minerals TABLE 1 
classified in this system as reserves would | LYTHUANIA: ESTIMATED PRODUCTION OF MINERAL COMMODITIES not necessarily correspond to the western 
concept of reserves (i.e., material (Metric tons unless otherwise specified) economically exploitable under present 
market prices with existing technology). 

Annual For a full explanation of the Soviet Commodity 1992 1993 capacity® reserve Classification system, refer to the 
Gan. 1, 1994) reserve section in the chapter on Russia. | Ammonia, nitrogen content 275,000 250,000 500,000 (See table 3.) Cement 2,000,000 1,500,000 2,500,000 

Clays: 
INFRASTRUCTURE For bricks cubic meters 700,000 $00,000 1,500,000 oo. For concrete aggregates do. 300,000 200,000 500,000 Lithuania, which is bordered on the _Forcement = ~~S~«800«000 ~~~ 600,000 1500-000 west by the Baltic Sea, also has a small Limestone ~~~«*S 000,000 4,000,000 8-000,000 portion of its western border on the Baltic Peat ~««500,000 1,500,000 3,000,000 — Sea cut off by the Russian province of Petroleum: 
Kaliningrad oblast, which is entirely | ————~__ 
enveloped by Lithuania and Poland. To ——oinery producers, 000,000 5,000,000 12,000,000 producers 000,000 °,000,000 12,000,000 the south Lithuania is bordered by Sand and gravel million cubic meters 15 10 20 
Poland, to the south and east by Belarus, | Sand, for glass 80,000 60,000 150,000 and to the north by Latvia. Lithuania | ‘Estimated. 

208 
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TABLE 2 

LITHUANIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) | 

Commodity Major operating companies Location of main facilities Annual 
| capacity 

Ammonia, nitrogen content Jonava nitrogenous fertilizer plant Jonava 500. 

Cement Akmyantsementas enterprise | Akmyane 2,500. 

Clays (for brick production) Production at 19 deposits with the largest production Daugelai 1,500,000 (total 
cubic meters facilities: The Daugelskoye plant exploiting the for 19 deposits). 

Daugelai deposit 

Do. The Ignalinskoye plant exploiting the Dinsa deposit Ignalina region 

Do. The Tauragskoye deposit exploiting the Taurage Taurage region 
deposit 

Clays (for concrete aggregates) Krunay deposit Krunay region in central 500,000 | 
cubic meters Lithuania 

Largest enterprises are: 
Siauliai exploiting Didisis-Tiryalis and Sulinkiu : 

deposits 

Do. Ezherelskoye exploiting Ezherelis and Pales deposits Ezherelis region 400. 

Do. Ionovskoye exploiting Paraistis and Disisis-Raystas Paraistis region 300. 
deposits 

Do. Baltoyi-Bokeskoye exploiting Baltoyi and Vokeskoye 300. 
| Baltoyi-Boke region deposits 

Petroleum products Mazheikiai petroleum refinery Mazheikiai 12,000. 

Sand and gravel 246 deposits under exploitation. Largest enterprises: Trakai region 20 (total for 246 
million cubic meters § Trakaijskoye association exploiting Serapinshkes deposits). | 

deposits 

Do. Rizgonskiy plant and Yurbarkskiy plant exploiting Rizgonys region 
Rizgonys and Kalnenay deposits 

Sand (for glass) Anyksciai deposit Anyksciai 150. 

‘Estimated 

TABLE 3 

LITHUANIA: RESERVES OF 
MAJOR MINERAL COMMODITIES 

FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Resources 

Limestone 277,000 

Peat 327,000 . 

Clays (for bricks) cubic meters 70,000,000 

Sand and gravel do. 408,000,000 
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| THE MINERAL INDUSTRY OF 

MACEDONIA’ 
| By Walter G. Steblez 

Following secession from Yugoslavia | end of 1993 and resulted in apparently | branches of the country’s mineral 

in early 1992, Macedonia encountered | significant shortfalls in minerals | industry in 1993. (See table 2.) 

serious difficulties with respect to | production in Macedonia as well as in 

international recognition, owing to | other former constituent republics. COMMODITY REVIEW 

Greece’s demand that the term|_ |... sss 

"Macedonia" be applied only to the | GOVERNMENT POLICIES Apart from reports concerning several 

northern province of Greece bordering | AND PROGRAMS mineral industry closures at yearend, 

with the former Yugoslav Republic of |" —<C<Z:;73}HhtC<OCS*éi‘i‘ités available reports dealing with the 

Macedonia. The political dispute with Although the primary concern of the country’s mineral production described 

Greece over the "Macedonia" eponym | Government of Macedonia was reportedly substantial idle capacities in 1993 in both 

resulted in a de facto trade embargo | the issue of international recognition, the iron and steel and nonferrous metals 

because of Greece’s reported closure of | apparently some effort continued to be sectors of the country’s mineral industry. 

its border to Macedonia coupled with the | directed at maintaining levels of industrial Owing to the depletion of its coal stocks 

international economic sanctions placed | production that would ensure minimally and inability to obtain supplies from 

against Serbia and Montenegro with | acceptable levels of unemployment. outside the country, Fenimak, the 

which Macedonia has a common border. country’s nickel producer, announced the 

The Republic of Macedonia had been | PRODUCTION closure of its operations at yearend 1993. 

a major producer of minerals in the OT The transition of Macedonia’s 

former Yugoslavia. Macedonia’s output The production table for Macedonia | economy to a market-based system will 

of major minerals in 1990 (the last year | was compiled from data presented in a require a reevaluation of the country’s 

for which comparative _ statistical | variety of statistical publications of the mineral resources from a _ market 

information was available) as a percent of | former Yugoslavia through 1991. The perspective. For a detailed presentation 

total output for Yugoslavia amounted to | major portion of the country’s production of the system that was used to determine 

12.3% for copper ore, 36.9% for lead | statistics, however, was obtained from | Teserves in the former Yugoslavia, see 

and zinc ore. Output of smelter and | "Industrijska Proizvodnja," an annual "The Mineral Industry of Russia" in this 

refined lead amounted to 25.6% and | statistical compendium published in volume. 

26.7%, respectively, for the same period; | Belgrade through 1990 that presented } JW _______ 

silver amounted to 14.7%; and zinc production data by constituent federal INFRASTRUCTURE 

smelter secondary and zinc refined output | republics, as well as by total output for 

was 100% and 45.3%, respectively, of | the former Yugoslavia. (See table 1.) Macedonia’s inland system of ways 

total production. Additionally, steel and communications consisted of railroads 

(electric furnace) production was 16.5% | TRADE and highways and waterways. Although 

of total output. With respect to industrial ss | information concerning the total lengths 

minerals, Macedonia’s production of Owing to the virtual trade embargo of the railroad and inland waterway 

bentonite, dolomite, gypsum, and pumice | that developed around Macedonia, systems was not yet available, the 

in 1990 amounted to 65.3%, 58.1%, | detailed official information concerning highway and road system reportedly 

10.2%, and 48.7%, respectively, of the | foreign trade for 1993 largely was consisted of 10,591 km of paved, gravel, 

former Yugoslavia’s total production. unavailable. and earth-surfaced road, of which 5,091 

The country’s production of lignite in km was paved, 1,404 km was gravel, and 

1990 represented 10.4% of the former | STRUCTURE OF THE 4,096 km was earth surfaced. The 

Yugoslavia’s total output that year but | WINERAL INDUSTRY country was entirely landlocked and 

was the only fossil fuel that was | possessed neither a merchant marine fleet 

produced. The dislocation of the former Table 2 lists the apparent | 2° pipelines for carriage of natural gas 

Yugoslavia’s mineral industry and | aqninistrative bodies as well as and petroleum. 

commerce in 1992 continued through the | .ybordinate production units of the main 
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seen 

OUTLOOK © appear to be available that can absorb the | Skopje, Macedonia | 
_— | OUtPUt Of the country’s mineral industry. — | 
Macedonia had not been directly Publications | 

affected by the civil war that occurred in | ‘Text prepared in July 1994. Industrijska Proizvodnja, 1988-1990, | the former Yugoslavia, and the country’s } published in Belgrade (Serbia and 
industries and infrastructure remained | OTHER SOURCES OF INFORMATION Montenegro). 
intact. However, owing to Macedonia’s | | | | 
relative political isolation and commercial | Agency | 
restrictions with respect to Greece and | | 
Serbia and Montenegro, few markets Ministry of Industry | : 

TABLE 1 , 
MACEDONIA: PRODUCTION OF MINERAL COMMODITIES! oe 

| (Metric tons unless otherwise specified) | 

7 Commodity? 1989 1990 1991° 1992° 19938 “Gen 1, 199 
METALS : 

Aluminum: Metal, ingot; primary an secondary | 5,384 5,487 5,000 4,000 2,000 : 6,000 
Antimony: Mine and concentrate ouput:* 

Ore, gross weight 3,400 31,500 — — — 3,500 
Concentrate, gross weight __ 60 325 _ — — 100 

Cadmium, smelter output® kilograms 280 210 160 110 100 300 
Chromite: | | | 

Ore, gross weight _ oo 12,721 10,843 6,000 6,000 5,000 15,000 
Concentrate (produced largely from imported ores) : 22,934 22,058 14,000 10,000 3,000 25,000 

Copper: Mine and concentrator output: | | 
Ore, gross weight _ thousand tons 3,826 53,706 3,852 3,000 2,500 4,000 
Cu content of ore | 8,876 8,634 9,200 7,200 7,000 9,000 
Concentrate, gross weight 41,956 36,434 36,000 30,000 25,000 45,000 

Iron and steel: : 

Iron ore: 

Gross weight thousand tons *412,000 44,000 25,000 20,000 20,000 50,000 
Fe content of ore® | 80,000 3,000 1,000 1,000 1,000 5,000 
Concentrate® } 65,000 55,000 30,000 15,000 15,000 70,000 

Pellets® 460,991 50,000 25,000 10,000 10,000 65,000 
as 79,000 31,000 += 20,000 ~=s_—-5,000 ~—S 5,000 80,000 

Mess SSS ESS 
Ferroalloys: 

Ferrochromium, low C 5,862 5,757 3,359 3,958 4,400 7,000 
Ferrosilicochromium 3,815 4,199 2,000 1,500 — 4,000 
Ferrosilicon 57,605 51,812 35,000 30,000 20,000 60,000 
Silicon : 4,344 1,802 1,800 1,000 1,000 5,000 

Total 71,626 63,570 42,159 36,458 25,400 76,000 
Pig iron 139,000 53,000 50,000 20,000 20,000 150,000 
Crude steel: EEX ——__ — 

From oxygen converters 139,000 65,000 65,000 20,000 20,000 150,000 
From electric furnaces | 85,000 182,000 80,000 30,000 30,000 100,000 _ TotlSSSSTCTSTTCO 2880 ~ 247,000 “145,000 ~ 50,000 ~ 50,000 250,000 

Semimanufactures°® 84,000 65,000 45,000 20,000 20,000 100,000 
Lead: 

Mine and concentrate output: 

Ore, gross weight (Pb, Zn ore) 1,330,000 1,357,000 900,000 400,000 400,000 1,500,000 
See footnotes at end of table. 
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TABLE 1—Continued | . 

MACEDONIA: PRODUCTION OF MINERAL COMMODITIES’ | 

| (Metric tons unless otherwise specified) So 

RR 

Commodity? 1989 1990 1991" 1992" 193° “jan 1, 1994, ° 

METALS—Continued | 

Lead—Continued: 

| Pb content or ore 45,000 47,000 30,000 12,000 12,000 55,000 

Concentrate, gross weight | 32,000 — 33,000 20,000 15,000 15,000 35,000 

Smelter, primary and secondary 31,000 33,000 18,000 10,000 10,000 35,000 

Refined, primary and secondary 19,000 22,000 14,000 8,000 8,000 25,000 

Nickel: Metal, Ni content of FeNi? | —— —- = ‘450 3,500 5,000 

Silver kilograms 16,973 15,495 12,000 10,000 10,000 18,000 

Zine: a | 

Zn content of Pb Zn ore 30,000 32,000 18,000 16,000 16,000 40,000 

Concentrator output, gross weight | 23,000 23,000 15,000 8,000 8,000 25,000 

Metal: | 

Zn, smelter, primary | 55,900 56,734 50,000 30,000 30,000 60,000 

Zn, refined, primary and secondary: | a | . 

Smelter 12,089 = *18,252, 7,372 7,000 7,000 20,000 

Electrolytic 38,101 © 34,148 32,000 25,000 25,000 40,000 

INDUSTRIAL MINERALS | | | 

Cement thousand tons. 769 639 600  —— 500 500 900 

Clays: 

Bentonite | 76,000 67,000. 45,000 40,000 35,000 80,000 

Feldspar 34,000 30,934 30,000 20,000 15,000 40,000 | = 

Gypsum:° | 7 

Crude 367,000 58,000 44,000 30,000 30,000 75,000 

Calcined $19,000 15,000 11,000 7,000 7,000 25,000 

Lime | 69,000 47,000 . 40,000 20,000 20,000 75,000 

Pumice and related materials: Volcanic tuff 250,000 250,000 200,000 100,000 75,000 300,000 

Sand and gravel, excluding glass thousand cubic meters 135 194 150 130 130 250 

Stone, excluding quartz and quartzite: | 

_ Dimension: Crude: 

Ornamental square units *464,000 450,000 400,000 300,000 200,000 500,000 

Crushed and brown, n.e.s. thousand cubic meters 927 900 700 400 400 1,000 

Other cubic meters *20,000 20,000 15,000 10,000 10,000 25,000 

Sulfur: Byproduct of metallurgy’ thousand tons 9 9 8 6 6 12 

Tale: 

Crude 26,614 20,069 20,000 15,000 10,000 30,000 

Washed 24,590 17,984 17,000 10,000 7,000 28,000 

MINERAL FUELS AND RELATED MATERIALS 

Lignite thousand tons 5,687 *6,635 6,000 5,000 5,000 7,000 

Refinery products® thousand 42-gallon barrels 14,000 15,000 12,000 10,000 8,000 16,000 

‘Estimated. ‘Revised. 
ITable includes data available through July 1994. 

21n addition to commodities listed, common clay and diatomite also are produced, but available information was inadequate to make reliable estimates of output levels. 

Reported figure. 
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TABLE 2 

MACEDONIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies! Location of main facilities Annual capacity 
Cement Azbestcementa "Usje” Preduzece za Plant at Skopje 2,190 

Proizvodnju Cementa 

Chromite, concentate Jugohrom, Hemijsko-Elektrometalurski- Concentrator at Radusa, Macedonia 150 
Kombinat 

Copper ore Bucim, Rabotna Organizacija za Rudarstvo i Mine and mill at Bucim, near Radovis, Macedonia 7,000 
Metalurgija za Baker 

Ferroalloys Jugohrom, Hemijsko-Elektrometalurski- Plant at Jegunovce, Macedonia 80 
Kombinat 

Iron ore Skopje Rudnici i Zeljezarnica Skopje Mines at Tajmiste, Demir Hisar, and Damjan, 1,000 
: Macedonia 

Lead-zinc ore Prepobotuvacki, Kombinat Zletovo-Sasa: 

Do. Sase, Rudnici za Olovo i Cink Mine and mill near Kamenica, Macedonia 300 

Do. Zletovo, Rudnici za Olovo i Cink Mine and mill near Probistip, Macedonia 700 
Lead metal Zletovo, Topilnica za Cink i Olovo Imperial Smelter at Titov Veles, Macedonia 40 

Do. do. Refinery at Titov Veles, Macedonia 40 
Nickel: 

Ore Feni-Rudnici i Industrija za Nikel, Celik i Mine and opencast mine near Kavadarci, 2,300 
Antimon Macedonia 

Metal do. Ferronickel plant at Kavadarci, Macedonia 116 
Pig iron Skopje, Rudnici i Zeljezarnica Skopje 5 Elkem electric furances at Skopje, Macedonia 430 
Steel, crude do. Plant at Skopje, Macedonia 980 
Zinc metal Zletovo, Topilnica za Cink i Olovo Imperial Smelter plant and refinery at Titov veles, 65 

Macedonia 
‘Nickel in ferronickel. 
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THE MINERAL INDUSTRY OF 

By Jozef Plachy 

The importance of Malta’s mineral | but it should help procure investments for 

industry rests mainly on trade and storage | Marsaxlokk Freeport. 

of crude oil and refinery products. The 

mineral industry, consisting mainly of 

limestone and salt production, contributes 

less than 0.5% to the gross domestic TABLE 1 

product. MALTA: PRODUCTION OF MINERAL COMMODITIES’ 
About 20 hardstone limestone quarries 

roduce crushed aggregates for use in | — |... O”SOnnnual capacity® 

Toad construction na in concrete using Commodity’ 1989 1990 1991 1992 1993 “yen. 1, 1994) 

conventional drilling and blasting | Limestone® thousandtons *°2,429 —*2,400—2,350 = 2,300 2,200 2,500 

techniques. Stone is crushed, screened, | Salt® tons 30 330 30 30 30 30 

and used for the manufacture of lime or | ‘Runes OCS 

as an additive in concrete, mostly by ‘Table includes data available through Mar. 1994. 

. 2In addition to listed commodities, a small amount of cement, fertilizer, lime, and plaster is produced, but available 

indep endent producers. A small amount information is inadequate to make reliable estimates of output levels. 

is processed in kilns for use in mortar. | ‘Reported figure. 

Softstone, locally known as "Franka" 

stone, quarries number about 60. They 
produce building blocks for local 
construction industries at an annual rate 

of about 300,000 tons. 

Trade and storage of petroleum and 
refinery products are concentrated at 
Marsaxlokk Bay, on the southern coast of 
Malta. To complement the new blending 

facility, a new terminal, accommodating 

vessels of up to 100,000 dwt, was built 

by a Maltese-German joint venture in 
1992. Future plans include doubling the 

container capacity to 500,000 containers 

at a cost of about $250 million. 
With help from foreign companies, the 

Maltese Government is exploring off- 
shore areas for crude oil. The first 
contract was with American Oil Company 

(AMOCO), followed in 1992 by an 
agreement with Shell Malta, a subsidiary 

of Royal Dutch Shell, and its Saudi 

Arabian partner Nimir. 
Malta’s efforts to become a full 

member of the European Union will 

compel the Government to cut state 

subsidies, remove protective tariffs, and 

end monopolies. This may adversely 

affect the small-scale limestone industry, 
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| | THE MINERAL INDUSTRY OF 

MOLDOVA’ 
| By Richard M. Levine 

_ | Moldova’s economy in 1993 showed | GOVERNMENT POLICIES | STRUCTUREOF THE 
! some signs of recovery as industrial 

production reportedly increased by 4.2% AND PROGRAMS | MINERAL INDUSTRY 
2 

compare with on of ee In 1993, For 1993, Moldova signed a bilateral In 1993, the Government launched a 

) olcova Tep ort y was facing 1ts worst agreement with Russia whereby Russia | privatization program in which bonds, 

: energy fe al since World War Il with would supply Moldova with fuels, ferrous | similar to Russia’s privatization vouchers, 

norms lor electric enerey consump tion and nonferrous metals, and other raw | were issued to Moldova’s citizens. As of 

reduced by 40%. Dwellings, institutions, materials in exchange for refrigerators, | May 1994 reportedly more than 300 state 

ne transport networks chon seriously tractor trailers, food, tobacco products, | enterprises had been turned into 

altect y i © energy 8 ortages. and wine. stockholding companies.’ (See table 2.) 

1993, Moldova _ as still mp orting Moldova for a part of 1993 was not a 

practically all of its energy requirements | | sber of the CIS, but in 1994 again | COMMODITY REVIEW 
| _ eae ee tal roeuone exports joined the CIS because of the belief that 

| In 1993. Moldova report edly paid not doing so would lead to the loss of Reserves in Moldova were assessed 

below worl d market prices for Russian oil Russian and other CIS markets through | according to the Soviet classification 

the imposition of prohibitive taxes and | system, which is not comparable to the 

| and Bas, but nevermens® was not “ . {0 | tariffs on Moldova’s agricultural products | system used in the United States. The 

a ae 10nd. M d or these et a had and to the loss of access to Russian | economic criteria used in this system 

or » Moldova signe’ 4 trade | nineral and fuel supplies.’ Besides | were designed for a centrally planned 

| agreement with Russia to pay world joining the CIS, in a general election held | economic system that did not account for 

! market th oes or oil and 825: atnouee in February 1994, Moldova voted against | production costs in the same way as a 

| app hs rs a ° ae Mm fe aoe vo d . merging with Romania.*® market economy system. Minerals 

| ov her than oer hay i wrenc ° one | classified in this system as reserves would 

a rency PRODUCTION not necessarily correspond to the Western 
August, Russia imposed excise and value | << eeehFEHs concept of reserves (i.e., material 

ote ee eae at hi me from Moldova has a small mineral industry, | economically exploitable under present 

. member ” of the Commonwealth of the output of which, according to Soviet | market prices with existing technology). 

Independent States (CIS). These taxes statistics, accounted for less than 1% of | For a full explanation of the Soviet 

, edl t Mold " than 40 the value of Moldova’s industrial output | reserve classification system, refer to the 

| Million ples in lost ore ats. a serious in the mid-1980’s. reserve section in the chapter on Russia. 

| loss to the economy. ® POr's; The mineral industry was primarily | (See table 3.) 

In October 1993 at a meeting of the engaged in the mining and production of) 
World Bank sponsored Concultative industrial minerals, including cement, | INFRASTRUCTURE 

dimension stone, gypsum, limestone, and 

Group comp nised of the Western do a sand and gravel. There are more than Moldova is on the western edge of the 

feel ane oe Wo Vd Bak wes 100 deposits in Moldova being exploited | former U.S.S.R. It is bordered by 

inancial institutions, a World B PTess | for industrial minerals. Moldova also has | Romania to the west and is otherwise 

release stated that , Moldova Teceived a steel minimill in Rybnitsa. Moldova | encircled by Ukraine. It was the second 

praise for se dh ° " receaee reform had been receiving more than 90% of its | smallest in area of the republics of the 

Oeeoth, fj ee ‘ Y, because © d he industrial raw materials and more that | former U.S.S.R. Moldova has one major 

| sane, sreation  Ffeot Piet Moldova’e 98% of its fuels from other regions of the | waterway, the Dnestr River, which flows 

| , former U.S.S.R. (See table 1.) through Belarus, Moldova, and Ukraine 
program could have regionally, the World to the Black Sea southwest of Odessa 

Bank announced a new $60 million loan " 

to Moldova.° 
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RR LITLE ATES A EG EN: . 

| Moldova shares a common border with | 

| Romania, and the Moldovan language is | TABLET ! Manila, amc Ue Ni Mm lansu S | oy oT TT ; 
| form of the Romanian | aeunce | MOLDOVA: ESTIWATED PRODUCTION OF MINERAL COMMODITIES | 
| @ tore Cr UaAc INOMAMIAM LaAeguage, | 

| ith. qT hi 7 Tt 55 % " ° | 

| Although more than 65% of its : (Thousand metric tons unless otherwise specified) 
| population is ethnic Moldovan, 13% of | : 
i the mnamilatian ie athmi ° AG ——, | the population is ethic Russian andl 14% Commodity 5999 5993 Annual capacity? | 

| ethnic Ukraimian. Because of its location, | ° Gan. 1, 1994) | 

| history, and ethmicity, Moldova has | Cement 1,700 1,500 2,500 
| cultural and economic links with Romania | Cement raw materials: ) 

_as well as with Ukraine, Russia, and the | __ Clays 400 350 500 
| other CIS states. | Limestone 1,500 1,400 2,000 
t SS SP Ct Pe tc STE Tee ne nena enna TT ET EET t 

| | Gypsum 300 250 509 | 
TPT COON Sandanderayel  dnameamdaenbic meters 4 6 $000 4000  »+4640n0 . OU TLOOK | Sand and gravel thousand cubie meters 5,000 4,000 6,000 | 

| | Steel, crude 400 250 700 | 
| Moldova is almost entirely dependent | ‘Estimated. | 
| on outside sources for its mineral raw | | 

| material requirements with it current | 
mineral supply coring almost entirely : 

| from the countries of the former | | 
U~LS.S.R Although Romania has a TABLE ¢ US. SLIN, AIHOUGI Is ania las : . , mn — 

foe. Cnn. i ; . 4 : MOLDOVA: STIRUCTURE OF THE MUNEIRAL INDUSTRY FOR 1993 
| significant petroleum extraction an | 

| refining industry that could somewhat : (Metric tons unless otherwise specified) 
‘improve Moldova’s petroleum supply, | | 

| Romania also needs to import petroleum | Commodity Major operating companies Location of main facilities Annual capacity° | 
po ° ° on nr 

| fo supply its refineries and is by mo | Cement Rybnitsa cement plant Rybnitsa 2,500,000. | 

: means in the league of an oil-rich | Gypsum Krivskiy and Drepkauskiy In northwest corner of 500,000 (total of ! 

| country. Romania, too was dependent on | gypsum mines Moldova both mines). | 
| ~ } -, I 

| the former U.S.S.R. for the majority of | Steel, crude Moldova steel plant Rybnitsa 700,000. | 

| its mineral requirements. Thus, | ‘Estimated. | 
_ . . ae ~ 

| Moldova's mineral supply situation, for | 

' the near future, still will be linked to its | | 
' trade with the countries of the former | | 
USSR | TABLE 3 | 
| | MOLDOVA: RESOURCES OF MINERAL COMMODITIES FOR 1993 | 

| —_____—— | : | sus esse 
! "Text prepared July 1994. : (Thousand metric tons unless otherwise specified) , 

*Foreign Broadcast Information Service,(Washington, 

( DC). Mar. 25, 1994, p. 8, ROMPRES, 1156 gmt, Mar. | Commodity Resources 

| 24, 1904. | Coal, brown 38,000 | 
|  §__. Nov. 22, 1993, p. 62, Besapress in English, | a 
| Nov. 20, 1993, Chisinaw. | Diafomie 29,000 | 
| “Wall Street Journal. (New York). Feb. 8, 1994. | Gypsum : 54,000 | 
| °Radio Free Europe/Radio Liberty Research Report. : Sand for glassmaking 17,000 | 

| New Briefs, Nov. 1-5, 1993 p. 19. | 
| 6. News Briefs, Oct, 25-29, p. 19. Sand and gravel thousand cubic meters 295 ,000 | 

7Page 11 of work cited in footmote 5. | 
| "Interfax Business Report. Mar. 1, 1994, p. 2. | | 

| *Foreign Broadcast Information Service, (Washington, | | 

! DC). May 19, 1994, p. 68, Interfax im English, 1403 gmt, | 

May 18, 1994. | | | 

| 
| | 

| 

| 
; 
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| THE MINERAL INDUSTRY OF 

| By William Zajac 

During 1993, the Dutch economy grew for sustained noninflationary growth. TRADE 

by 0.2% compared with growth of 1.4% | ____—SssSSSSSSSSSSSSSSSSSSSS 

during the previous year. Although the ENVIRONMENTAL ISSUES _ Trade data for 1993 are not yet 

growth rate declined compared with those available to the U.S. Bureau of Mines, 

of recent past years, the Netherlands’ Environmental policy in the] put little is expected to have changed 

economy fared better than those of many Netherlands is the responsibility of the | from previous years except for volume 

other countries around the world in that it Ministry of Housing, Planning, and the | and value. Based on value, the five main 

showed growth, albeit modest. However, Environment, and protecting and | destinations for exports and reexports 

exports, the traditional driving force | upgrading the quality of the environment | from the Netherlands were Germany 

behind the Netherlands’ economy, | is of high priority to the citizens of the (28.8% of the total), Belgium- 

declined during 1993 and domestic Netherlands. In addition to protecting the | Lyxembourg (14.3%), France (10.6%), 

consumption grew to fill the gap and | environment, the Dutch are also | the United Kingdom (9.2%), and Italy 

prevented a decline in the economy. concerned with remedying the practices (6.4%). The United States was sixth on 

Although the Netherlands is not a of the past. For example, as part of the | the list of destinations for exports and 

major producer of metallic or nonmetallic | approval process for the construction of a reexports, accounting for 4.1% of the 

minerals or mineral products with respect | new hydrocracker at a petroleum refinery | total. In 1992, the five main sources of 

to global production, it is very important | in Rotterdam, the site was first required | a1] imports by the Netherlands were, 

as a producer of natural gas and | to be cleaned up and measures had to be | phased on value, Germany (25.2% of the 

petroleum for the European market and | taken to reduce ground water | total), Belgium-Luxembourg (14.2%), the 

plays a major role as a transshipment | contamination. The contamination by | United Kingdom (8.6%), France (7.9%), 

center for material entering and leaving medium-to-heavy and very heavy oil was | and the United States (7.8%). 

continental Europe. Rotterdam, in | the result of more than 25 years of With respect to mineral commodities 

particular, is extremely important as a refining activity at the site. The exported and reexported in 1992, based 

shipping and storage center. With the | decontamination process was to be carried | on value, crude nonmetallic materials 

ever expanding inland transportation | out on-site, not only to protect the | accounted for 0.3% of the total, ores and 

systems, goods entering of leaving | refinery from any possible liability, but | other metal-bearing raw materials 

Rotterdam can originate in or be destined | also to prevent the necessity of | accounted for 0.8%, energy materials 

for almost anywhere in continental | transporting the contaminated soils on | accounted for 8.6%, iron and steel 

Europe. With regard to storage, copper public roads and the limited applications | products accounted for 2.3%, and 

is a good example. At the end of 1993, | for soils treated to remove contaminants. | ponferrous metals and semimanufactured 

25.9% (49.6% in 1992 and 50.9% im | — products thereof accounted for 1.3%. 

1991) of refined copper stocks at London PRODUCTION For imports of mineral commodities in 

Metal Exchange (LME) warehouses in 1992, based on value, crude nonmetallic 

Europe were in Rotterdam. Production of mineral commodities | materials accounted for 0.6% of the total, 

generally remained stagnant or dropped “heari 

GOVERNMENT POLICIES slightly in the Netherlands during the year ores ane eonnsted ma 9%, *onerey 

AND PROGRAMS in review. The high cost of generous | materials accounted for 8.6%, iron and 

social benefits contributes to the | steel products accounted for 2.6%, and 

General elections in the Netherlands production costs of Dutch products, | nonferrous metals and semimanufactured 

were scheduled for the spring of 1994, | making them, more and more, less | products thereof accounted for 1.3%. 

and in late 1993 all four major political competitive on the world market, | The three largest export and reexport 

parties published draft platforms, all of | especially with the increased | cJassifications in 1992, based on value, 

which stressed the need to boost competitiveness of the newly emerging | were machinery (23.8% of the total), 

employment, improve competitiveness, nations of the former Eastern Bloc. living animals (18.0%), and chemicals 

reduce the deficit, and create conditions (15.9%). The three largest import 
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classifications in 1992, based on value, | that were designed to reduce the plant’s | Governments approved _ its storage were machinery (31.6% of the total), Prospective losses to a level equal to its | solutions for Jarosite, a toxic byproduct of living animals (10.8%), and chemicals depreciation allowance, without cutting | zinc production. The plant produces (10.7%). production. The company also | about 100,000 mt/a of jarosite, an iron- 
announced that it had reached an bearing waste material rich in cadmium, STRUCTURE OF THE _ | 4greement with the Dutch Government | and won approval to store the material in MINERAL INDUSTRY (which then had a 12% stake in the | a fourth pond until 1998, by which time Oe company but which rose to 17% later in | the company expects to develop a suitable Table 2 shows the principal plants with | the year) to cut energy costs at the | treatment process for the material. their locations and capacities of mineral | smelter by 20% in an agreement that | Current technology to treat the material industry concerns in the Netherlands. | links energy costs to the price of | would raise the smelter’s cost by 25% to The only mining operations left in the | aluminum. The cut was aimed at | 30% and thereby make it uncompetitive Netherlands in 1993 were in the returning the plant to profitability while | with other zinc smelters worldwide. The production of peat, salt, and sand and | the market remains oversupplied and | company is also studying the feasibility of gravel. The metal processing sector | prices low. using a zinc concentrate with a very low relies almost exclusively on imported raw iron content if technical and economic materials, not only ores and concentrates , Steel.—The steel division of | studies show it to be suitable. If it is, the but also scrap and unrefined and refined Hoogovens, Hoogovens UJmuiden BV, | smelter could use the concentrate starting metals. To use zinc as an example, announced late in 1993 that its financial | in 1998 and thus comply with the actual consumption of the metal in the | situation had improved somewhat as a | Netherlands Government policy of having Netherlands in the past few years has } result of an increase in prices for its | no chemical waste disposal after the year been about 40% of domestic production, | products and improved export conditions | 2000. If the plan had not been approved, while the net export balance of slab zinc | in overseas markets. Despite the | the smelter would probably had been has been about 55% to 60% of domestic improvement, the company announced a | closed; but now it will continue to production for the past few years. (See | further cut of 1,800 positions within the produce at current levels, despite the call table 2.) next three years, which, combined with | for cuts in European zinc production to 

cuts in 1992 and earlier in 1993, will | eliminate an oversupply. | COMMODITY REVIEW bring total job cuts to 5,300, or 22% of 
ls 1, company’s work force. In addition to | Mineral Fuels Metals its other problems, an ore carrier sank in 

late 1993 and Hoogovens suffered a loss Natural gas is the most important Aluminum.—Production of primary | Of 140,000 tons of high-flux pellets from | mineral fuel produced in the Netherlands. aluminum in the Netherlands has been | Canada that were destined for tests in its | In addition to domestic consumption, the declining steadily for the past few years, | blast furnace. Hoogovens has its own gas is exported and provides the partly as a result of the high production | pelletizing capability, but very little of equivalent of about U.S.$4 billion each costs in the country and the growth of the | that can be used for the production of | year in export sales, or about 3% of total secondary aluminum industry in the | high-flux pellets. The tests were being | exports. The gas is produced from 27 Netherlands. The production of | conducted to see if in the future the | offshore facilities in the North Sea and 20 secondary aluminum consumes only about | [Jmuiden blast furnaces could operate on | onshore installations. In 1993, offshore 5% of the energy needed to produce | 4 pellet-only supply mix, which would production accounted for 21.2% (18.8% primary aluminum and the Dutch, being | necessitate using imported pellets. Trial | in 1992) of total production and onshore very environmentally aware, have begun | shipments had been received from other production accounted for 78.8% (81.2% a more conscientious program of | Overseas suppliers, but this was the only | in 1992) of the total. The total recycling than had been true in the past. | Shipment scheduled from Canada. exploration and appraisal wells drilled by Not only is the collected, used | Company officials indicated that the | the Netherlands in 1993 declined by 30% aluminumwares a feed for the domestic | closure of the company’s pelletizing | compared with the number drilled in 1992 secondary aluminum industry, but it is | capabilities was not imminent but also | and by 67% compared with the number also a valuable export commodity. The | pointed out that environmental pressures | drilled in 1991. Netherlands consistently has exported | had been building on the steelmaker’s This drop in exploration is, according more old and new aluminum scrap than it | sintering activities in the Netherlands. to the Netherlands Oil and Gas has imported. 
Exploration and Production Association The aluminum producer, Hoogovens Zinc.—The zinc producer Budelco BV (Nogepa), a result of the Dutch Aluminium BV, announced in late 1993 | wona reprieve from closure late in 1993 | Government fiscal and contract terms for that it planned to cut costs at its smelter | when the Provincial and Federal | gas production being too restrictive to 
ensure a reasonable level of exploration 
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work. As reported in the Petroleum | km limited access, divided highways) and | were. The expanded German market 

Economist, a study carried out by | 15,835 km is gravel and crushed stone. | brought about by the unification of the 

Nogepa indicated that changes in the | Inland waterways consist of 6,340 km, of | Germanys was a great boost to the 

terms by which the Government’s which 35% is usable by craft of 1,000- | agricultural sector of the Netherlands’s 

Gasunie buys all the gas produced in the | ton capacity or larger. Pipelines consist | economy because of the enthusiasm of the 

country, together with revisions to state | of 418 km for crude petroleum, 965 km | eastern Germans for Dutch fresh 

participation and the fiscal regime, could | for petroleum products, and 10,230 km vegetables and food products. : 

revitalize offshore work and allow up to | for natural gas. The Dutch merchant 

25 marginal fields to be developed. The marine consists of 344 ships of 1,000 |} OTHER SOURCES OF INFORMATION 

study identified 75 marginal offshore | gross tons or more totaling 2,762,000 

fields that cannot be developed under the | gross tons. Of the total, there were 193 Agencies 

present system because they are too | cargo ships, 30 refrigerated cargo ships, | _.. 

small, too far from pipelines, or have | 26 container ships, 23 oil tankers, 22 | Ruks Geologische Dienst 
. ae . (Geological Survey of the Netherlands) 

poor productivity. The association argues chemical tankers, 13 roll-on/roll-off Spaarne 17 

that Gasunie’s purchase conditions should vessels, 11 multifunction large load | 50999 AD Haarlem 

be revised to remove depletion controls | carriers, 10 liquefied gas tankers, 6 bulk Telephone: 23 300 300 

and the requirement that forces operators | carriers, 4 combination bulk carriers, 3 | Fax: 23 351 614 

to provide field capacity to meet 150% of | short-sea passenger vessels, 2 specialized | Ministerie van Economische Zaken 

the average annual production rate. The tankers, and 1 livestock carrier. In| Inspecteur Generaal der Mijnen 

resulting larger number of wells, larger addition to vessels registered in the | (Ministry of Economic Affairs, 

pipelines, increased compression Netherlands, Dutch-owned ships are also | Inspector General of Mines) 

capacity, and increased contracting | registered in the Netherlands Antilles. | Bezuidenhoutseweg 30 

requirements for shared facilities push up | The major maritime ports of the 2594 AV The Hague . 

development and _ operating costs. Netherlands are Amsterdam, Den Helder, Centraal Bureau voor de Statistick 

Nogepa recommends that fields should be | Eemshaven, UJimuiden, Rotterdam, and re ntral Bureau of Statistics) 
. Lo . rinses Beatrixlaan 428 

allowed to produce ona best-effort basis, Vlissingen. There are 29 inland ports. | 5979 AZ Voorburg 

with production limited only by normal | Of the major maritime ports, Rotterdam | Telephone: 3 37 38 00 

reservoir management considerations and | is by far the most active. Fax: 3 87 74 29 

that production and transport facilities 

should be sized appropriately. OUTLOOK Publications 

Reserves With the uncertain economic situation Statistical Yearbook of the Netherlands, 

around the world, forecasts of economic | Central Bureau of Statistics. — 

The Netherlands has no commercially | or other performance are speculative at Maanadstatistiek van de Industriek (Monthly 

. 
Statistical Bulletin of Manufacturing), 

exploitable reserves of metal ores, and | best. Much depends on the recovery me 
; . Central Bureau of Statistics. 

the reserves of sand and gravel cannot be | prospects of the Netherlands’ trading | yy, ,nadschrift (Monthly Bulletin), 

"measured" as such because the variety partners because so much depends on the | Central Bureau of Statistics. 

of uses changes the definition of | country’s processing of imported raw | Various company annual reports, including 

“commercially exploitable" to the extent materials and the market for the value- | Koninklijke Nederlandsche Hoogovens en 

that the figures are, at best, misleading. added products. The Netherlands did not | Staalfabrieken NV 

Reserves of natural gas at the beginning | suffer as much from the global recession | (Royal Netherlands Hoogovens and Steel 

of 1993 were given as 2,007 billion m* | as some of the other industrialized | Works NV). 

and reserves of petroleum were given as | countries, due, to a large part, to the 

144,650 kbbl. country’s policy of restraining wage 

increases and an increase in domestic 

INFRASTRUCTURE consumption that helped offset drops in 

exports. Also helping was the fact that 

The Netherlands’ rail system has a | much of the Dutch economy, as well as 

total of 2,994 km of track, of which | exports, rely on the agricultural sector. 

1,957 km is electrified and 1,800 km is | For example, 30% of exports to 

double track. The Netherlands Railway | Germany, the Netherlands’ largest export 

operates 2,828 km of 1.435-m standard | market, consist of food or other 

gauge, and 166 km is privately owned. | agricultural products and therefore were 

Highways in the country total 108,360 | not as affected by the recession in that 

km, of which 92,525 km is paved (2,185 | country as suppliers of industrial products 
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- TABLE 1 
NETHERLANDS: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

ee ee Commodity? 1989 1990 1991 1992 1993 “Gan. 1. 1994, 
METALS 

Aluminum metal: 

Primary 274,100 269,992 263,910 235,134 229,300 276,000 
Secondary 130,158 3134,221 3114,279 3151 ,400 3150,300 200,000 

Cadmium metal, primary 505 590 549 594 526 650 
Iron and steel: 

Ore, sintered (from imported ore) 4,042,200 4,061,100 3,950,200 °*4,100,000 °4,000,000 4,500,000 
Metal: . . 

"Pig iron including blast-furnace ferroalloysGf—~—=Ss«5, 163,100 4,959,900 4,696,500 — 4,852,000 —- 5,406,000 5,500,000 
any) 

Steel: 7 

Crude 5,680,600 5,411,800 5,171,300 5,438,000 6,001,000 6,100,000 
Semimanufactures 5,116,400 5,005,200 4,909,500 *5,000,000 °5,200,000 5,500,000 

Lead metal, refined, secondary 41,500 44,100 33,700 723,500 24,200 41,000 
. Tin metal: 

EOE ~~ 
Primary 4,529 5,900 4,800 —_— — — 
Secondary 200 *200 *200 * °200 — — | Total 4,729 *6,100 *5,000 * 200 _ — Zinc metal, primary = ~~~ $202,962 208,532 211,082 3210,000 2206,700 215,000 

INDUSTRIAL MINERALS | | 
Cement, hydraulic | 3,540,600 3,728,900 3,546,000 3,410,000 °3,400,000 5,220,000 
Magnesium compounds: (Billiton Refractories) 

Chloride *125,000 °125,000 126,000 *125,000 °125,000 140,000 
Oxide .90,000 *90,000 90,000 °90,000 *90,000 100,000 

Nitrogen: N content of ammonia 2,900,838 3,188,209 3,032,522 72,587,656 *2,400,000 3,500,000 
Salt, all types 3,756,000 —§ 3,653,000 3,417,000 3,628,000 °3,500,000 4,000,000 
Sand, industrial 25,647,000 25,137,000  °25,000,000 _*20,000,000 "20,000,000 25,000,000 
Sodium compounds, n.e.s.: 

Carbonate, synthetic *400,000 *400,000 °400,000 *400,000 *400,000 400,000 
Sulfate: 

Natural *22,000 22,000 *22,000 "22,000 *20,000 50,000 
Synthetic *15,000 *15,000 *15,000 °15,000 *15,000 600,000 

Sulfur: 

Elemental byproduct: 

Of metallurgy 125,000 125,000 —=«**125,000 "125,000 ~ *125,000  ——-200,000 
Of petroleum and natural gas "260,000 285,000 *290,000 *290,000 *290,000 400,000 Total 385,000 = * "410,000 **415,000 = °415,000 —-°415,000 ~~ 600,000 

Sulfuric acid, 100% H,SO, 1,150,000 *1,150,000 *1,150,000 *1,150,000 = °1,150,000 2,000,000 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black 114,000 112,100 111,200 *110,000 *100,000 200,000 
Coke, metallurgical 2,898,000 2,736,000 2,933,000 2,918,000 2,900,000 3,500,000 
Gas: 

Manufactured million cubic meters 10,016 10,272 9,570 9,500 *9,500 15,000 
Natural: 

Gross do. 73,089 74,137 82,649 82,020 83,410 85,000 
Marketed do. 71,715 72,238 81,666 81,829 °83,000 82,000 

Natural gas liquids thousand 42-gallon barrels 4,907 "5,127 *§ 336 "5,556 6,763 8,000 See foomotes at end oftable. = 
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TABLE 1—Continued 

NETHERLANDS: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I 
pacity” 

Commodity” 1989 1990 1991 1992 1993 \jen 1, 1994) ° 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Peat, agricultural *300,000 *300,000 *300,000 *300,000 *300,000 450,000 

Petroleum: 

Crude thousand 42-gallon barrels 23,113 24,081 22,207 19,392 18,246 30,500 

Refinery products: , 

Liquefied petroleum gas do. 29,870 31,784 29,708 31,308 31,645 36,000 

Mineral jelly and wax do. 693 590 7401 *600 *600 700 

Gasoline, motor do. 70,890 72,930 74,333 73,484 °74,000 85,000 

Naphtha and white spirit do. 91,732 85,629 82,918 *83 062 72,905 96,000 

Jet fuel do. 42,848 40,048 38,296 739,832 39,488 46,000 

Kerosene do. 4,123 3,387 2,581 71,775 2,015 2,100 

Refinery gas do. 22,153 23,364 720,801 21,240 21,240 24,000 

Lubricants do. 4,242 4,186 3,983 73,493 3,500 4,000 

Distillate fuel oil do. 129,521 116,689 131,132 136,637 139,868 160,000 

Residual fuel oil do. 93,720 88,878 96,330 97,975 99,134 115,000 

Bitumen do. 4,933 4,290 4,012 "4,381 °4,400 5,000 

Unspecified do. 25,165 29,148 *25,000 *25 ,000 *25 ,000 26,200 

Total* do. 519,889 ¥ 509,494 ¥ 518,788 °513,795 600,000 

‘Estimated. “Revised. 

‘Table includes data available through Mar. 15, 1994. 

2In addition to the commodities listed, the Netherlands produces construction materials such as sand and gravel, but output is not reported and no basis exists to make reliable 

estimates of output. 

‘Sales. 

‘Detail may nmot add to detail shown owing to independent rounding. 

TABLE 2 

NETHERLANDS: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

I <<a capacity 

Commodity Major operating companies Location of main facility Annual capacity 

Aluminum, primary Hoogovens Aluminium BV Smelter at Delfzijl 98 

Do. Pechiney Nederland BV Smelter at Vlissingen 178 

Cadmium tons Budelco BV (Australian Overseas Smelting Pty Ltd, Plant at Budel-Dorplein 650 

50%; Kempensche Zinkmaatschappij Zincs de la 

Campine BV, 50%) 

Cement ENCI Nederland BV (Eerste Nederlandse Cement 10 plants at Maastrict 2,700 

Industrie NV) 

Do. Cementfabriek Jmuiden BV 3 plants at Ijmuiden 1,600 

Do. Cementfabriek Rozenburg BV 2 plants at Rozenburg 920 

Lead Hollandse Metallur-gische Industrie Billiton BV Electrolytic plant at Arnhem 35 

Do. Billiton Witmetaal BV Electrolytic plant at Naarden 6 

Magnesia Billiton Refractories BV Plant at Veendam 100 

Do. MAF Magnesite BV Plant at Viaardingen 40 

Natural gas Nederlandse Aardolie Maatschappij BV (NAM) Groningen, Leeuwarden Assen, and other 225 

million cubic meters per day onshore gasfields, and several offshore 

wells in the North Sea 

THE MINERAL INDUSTRY OF THE NETHERLANDS—1993 
227



SS 

TABLE 2—Continued 
NETHERLANDS: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

| | Commodity Major operating companies Location of main facility Annual capacity 
Petroleum, crude 

: barrels per day 766 wells (204 producing) including: 83,500 

| Hoorn, Kotter, Logger, and Rijn 
: Do. do. NAM Onshore fields: Berkel, DeLier, (20,500) 

Tjselmonde, Meerkapelle, Pernis West, 

Pinacker, Rotterdam, Schoonebeck, 

Werkendam, and Zoetemeer 
Refineries 6 companies, of which the major ones are: 1,230,500 

Do. do. Netherlands Refining Co. Refinery at Rotterdam (446,000) 
Do. do. Shell Nederland Raffinaderij BV Refinery at Pernis | (374,000) 
Do. do. Esso Nederland BV Refinery at Rotterdam (175,000) 
Do. do. Total Raffinaderij Nederland NV Refinery at Vlissingen (150,000) 

Salt 7 | Akzo Salt and Basic Chemicals BV Mines at 4,000 
Hengelo (2,000) | Delfzijl (2,000) 

Sodium: 

Carbonate, synthetic do. Plant at Delfzijl 380 
Sulfate, synthetic do. do. 600 

Steel _ Hoogovens Jmuiden BV Plant at Dmuiden 6,100 
Zinc Budelco BV (Pasminco Europe BV, 50%; Kempensche Plant at Budel-Dorplein 215 | Zinkmaatschappij Zincs de la Campine BV, 50%) 

228 
THE MINERAL INDUSTRY OF THE NETHERLANDS— 1993





———— International boundary TR pgs epge 
® Capital c eee .}]©™©§=p=—h—eremhmhFKF#r_hmf.eeseOEONEOFfrméF—mmhaBAlNa 
© City Lr rr nn 

eet —1 Railroad . i ieee. =: 
i . Port ..@§=—h—h— hh) )) )) hh rh hrmrr SB Ore 

See table for mineral symbols. i. .§§$=$=j.:= «§,.:WZW kh wa Qtz oe 

Underlined symbol indicates plant. ee rrrrr——“(ir EEC LL Ch > bY got 

ee y fn EA 
rae eee crear ianiun caninum aac eeeeeaennenmaanieesaaneeaeaeaieseme seameganenimemeenanenemeoaam maybe ieagecy -E Pe ee 
 U.6=hmhCUC AN CC > “es N e h Psa . See 
psseceasececenenectecescrocitesesetennroresetsansaosonecesrsvstennceeetessareessssocgsppeseeeseseneetebesenaaaeeateneneapeeetntaataneeesasaeseamsonesesnanepeteteasanneneonsmaneecetarsananesaseemtasnsneeesrsennseesenetetessesesotensetepoeereeeseeantereseegegmenn rece Scere ¥ eS TE ED Mo, aceite 
ER a ron ae ee ee ee alg ec o p oe F F bs - 

SEE omnia oie une aie anuian naa retainer egal pa Wa Pou ninaaeaiaaaeee Fee: 
—r—“‘NNONOa lk ‘Oar ee Be fees SEEE ee ee mae een a nner ee IY ee ee i 

posinniatniaenenoaeitacerertetaaeeseetenee reatemarenene eoeemer ee  eey # y Biaamninoennnrnan ie: Care Mar 
peicituuige steerer naan eeennnreanrnaaemee eo aE i ,degy ‘ Sraneonor ea a eae 

. Dr Le Ree art a ee es 
0 50 100 150 kilometers prareuctesiccicensanenianeeseeueesrarteresspnesesereereeie ieee eee A ES EE ta eee tates oorieemnsernsm ene cie eee ng ene ag prnnennnemenretnaaets (-. Oa 

rasadeteetutetotnaeatrennnetanesanconesnneseeatiebeanneeasenspesonntesepeteeeaaeemeetarsereesesaeeesannaseeromeneeesntenmnenetesataeprtanarernprensaceesseeepuneneanesesnetesmaretesnatetenenteesnterenestetennd aa . nee rege ee ok 
reretsdtatasaetectetateatacaneteeeentseconetseeseanereeeeseaoariebetetsastegoteeeaeataretesamnneroepeeaneneenesessnnonenenaecanesonenanaceapateeesmmnaesenessscnaetedenmanrteseseteanatesesesssenoteteeneneteceeegenty agg iN oc aaranterererotnrteceearrnecnrecgllateooo oo aaMnc imap oseneerieenrnotteeerottsen Os 
sseceseasteeeinsecteeceertacaceeetentare etapa eestor eres eeepc optometry ak S) as eeeeageanere pectin roniyteia sen Maa 
oresebecetetederereseteteseceseretesnsntsteturesecenotatetetaretecanstetstanieeretoeserenecerseetennseseaeeatatetacntrteseracerseetanesaterenrestanreseatieersenennacerseserseetonatetetetasenstetstessterrnanmmstansenccaperenesetetereretel : scot onc sesaerrstenretnesanrtenrtsty ince lle rss a eatin cect 
satasacataeceecetecosecesncaeatecacasenrsrseeeesegesegeeeeeseeee eee eee eee ee Hea Onan eeenneneneeeaeea anaes oteteteteneneeetenotatesarenanpeneaeessepeecseeeieetesniesarenntateteneneercerececaagllpessasereteree . Seite Cc ercreennten eer RE ca oe sscecetereaesrote 
se tadereetaeeieterneieteanteternceeteepnoeateceeanesensseerosnsnnecesntnenemmeeatertseeneeataeenaeesernrinssanaensnnebemansenenseremenenenrtesesnereratenmcteresmtenenenessteegMe mrereseeincertag na SS u Pea pi oe 
Ia unas nae none een nen oa Mee) Mig m ee HOR ence, ornare a eae 

a SE aoc eairocr nena neureereonesserenestenneenrenci tennessee eee ae ere MM gppececneniend a potcareerrecnnurti ct anata rater e ponmcn ao 
Eno Eire na eee ey eee ll —_—— Tee, See pe ee 
Sian Sanne ee Ee ee eae ieee eee aa RS . ee ee fie. Re a ue 
rsastiarersacteaneteenesatetesateaneteannesatgorpenrceetete arena oops aneeatortonsstepsgersenoneiesirreeerennecerenteieem nN MMM pia a on St AMG EEE SSS Rac orescence 
pooannaectueeuuuuuucunuunneeauanaeuuancemauuunnuunnannennanammaeaeeecsre a a a Ml le a Ni peer ty Se fee Lo ee cam 
PEE ce eee eee , ao, Narvik ee ee ec ee 
Pconunuuceinunnneinmnganaenanss atiasetnesemengamemen aan eameeeeennmmmen ell z ig al V Eo ser TR eas arene eu aT CT RRR A 
Paeieaaesennnen soins seas see aeummnnn samennenmee aeeeeteemuaamumaerenentene ears Mie eas : BE Se a Senne anne se ee Nee ere 
paseaniiecarecnntcenensetrin entrees neers oe oe rene eee ety lal r eons nee Sa ee se Serna cnenonees enone a 4 SOO ear ei ee oe ee ad S Pec _ enn nna npr secur ence sneseaniurectinatetieittnetiseiapicareescrceste saeco crsmtutaesepeseseertertereteenemnatennesumerensene teers f St * Som recente ee egayonine cena oe. ae a iresraeemnaner oom 
sserLetarieatinearonaeeenaetesnneateaneteneeaeseteperteeneteatenepeesaree peaneteeteatoe negesearetoeteseem ner opsmnerensnemerenenaeentone esauamenmgle oO ee ees "2 fo _ ee ee eco. ae seine ee erent 3 ae nnn 
posreectccrearearientesteceneseeeceneeceeneoteeeaneeseeteeea teste eee eT tna Ae alas Pdeteeuse inet cenmetese race eaten ote SM cereeocenr anise bran ea ntonirann nonin anaemia ntee 

’ See are ee ee een iN ai UpirNaeag ee ie, Sess ‘ posite usa eenaniosemneannaaenene meatier emeean nee Pg nec ecernn, ee pera ene $ ees reerearectunrenroeunaecentemeranrenmeeneenn ease % 
, .™ pans ERG ea ae fe. Na bee ee a 

Z CREO a ee eas Ee Ss ee oo Roane nage eee DF ia 
Pbigaaa ui cere nace aha cutaneienta gm ear il ¥ dE oe Seas i. ee a eS i na raa ean a ene 

g See ie ene i ee ae Segre ra Me aera Se : 
ee _  ééé==; eS . Pie ahiean ene ee ea eae uence mas MN Cc ee cera rane eee meer are eines Berea mame nenci me 
Peet cna ccna enue saeis ie earings enemas aig Snes oe eee Sia eae Bees Mb rere Be strane cena Sarr SS 
peenennarenaseeateeeansenanesesemetmemeernees reese geen arom seem este nae Mmmm ee eee Sener See Mg ois: Ee se ie prarnre as ae 
poEaceneteeicitcichcecarernecrinn matter peetnee ceteris esate eagle : sae oe eeainres poe on ene ee snenctemmmnsinaor Re ee Sehesenenaoe ease eee peice 
pcriniticinnsninnissssneriene ananassae nian neimneenmmmmenn meeting (Baa Pais eeeeranae ee ne Bee . Ge sy mona gennenone seis See erent Sees 
SIS Sa eRe nee ete oor ge 4 Sera ee pei eprerer me ee pope i pr Bas etic nee ee pee 
possesseisstiicesiieecesninesesateseeseeetercsroeeeetessn reoesenerseaeserrcaeteetetenmnneeertesereneeesseeeees ete mmesncecataagieeetess alla ; Mean POT SIe oo eenarareronne es Pe coco <5 pe inronrete ennenctat cena inne ra sce SL pniatiariingsuennnsaeeaanicaeeesteesnmneaereeee ee an ali 2 ee ae ae io isnionnen ee i rentaramenpnnoniee 

RESET eee ee Me ee Ses Ee ea ae aa ene a Pree se ee: ee He x, oe Se ag cara or cee EON 
i chunarennmanisaemnniees saemennnaeeerennmnuemane meeememeeneime ee ee eM eee re a Bee arian ies merce pecinanar ee en Be tae sane ie sonia aeenna naire sanantonio 
inane ae hee ee ee nee ee ae eee gg ee ee ee eee eee ee tee eee ee He ree ieee ne 

, Soe Se reuse ana iahicianeiecmneeneaereseae a a Bacar Ee ae ie ee SoMa: ites rane eS “5 ee reine 
LEC RE RS i eerie Scan Ee oe saan Brae mre em ereoaeeucnnnn ee eee Bp oceans 
Se ataritecicchcctereaeicei ice ittcreeeanetateereteeergioteeeteateaenenioseereenrieereeteneernesenaay be serene apie Pee is oni ene as eM ra te ee tne Gerorannod Deca eee 
soup nigagceanraunaie aoe iam aun uaianreninmnnngeac . Os ee Boe iemarmnnee ee ee spe nce mgamemeere ns 
SS IRIS Ese ee ee ear eae eee ema emer ae es 

‘ ee ie Sega conneenartnuannnaianiecnnnimennuenany ne Pe es as ee wae ee es Benard Sec a Ore LA ee ae : ee OA GB eee ne LS aera ee et aR Set ice RR aE ELT ee SIE : Ecce errr nricnnnsnr reunion nnmunaninmere aan q iia RM i NNN: fies Ree rene mene ee on pe eae pd On onc connmeincemion RE ac eee 
? See Mpg cose aise emeneegesmumenenen nian Qtz LS eee peers eee copes bea ee ee : Se ee eesti 
"6 ioshesieiaen renee AMD aeamaeaeenoe remem eee nant mae SI ree a pee ce spe a eer fone eee ee nnn ri ate 

< a ti ena earner iterates inertia a , Crea a Sie See Screens sigue mcrae ee Senin eco oe jeecauannauamoarmna 
°° 2 *, LOUIE SR reece ari testes eee cere al —_ (ee Calc SE: POON cnn de N TT SS ee tec nasnoeenne perio sasecunpraaemircaneenr 

€ . a) So Det es Ean ne Sansa Dee et Bee ee See Mua een ae iceman manera nore 
are Sane ie EEE A Eee hie es ee ee sna anantee ss ie es ees ee es etcnen Shien ean 

’ Sinica MMe eeieoes te amannaa IN Se ON NOEs Seinen he ee ae anete eM rotate nan acne attain rT aa oT PERSE eee ee eum aaa cote oar RR Pre mmraraimmn arent Bocca n men campers aos $$-= A ee eee ee en ee se Soar eines se "3 = erence 
. * Ca Sec cr et tein ioe sane aaa eee ee Si i ae aN ea a re Sisco nara ee Sou tene adeno 

po erratic ore teicher nein eect alae PES es can oe poner aoa nano ne er sare sania antes MRS aa ae a ea ae serie ene 
De TT TTT oe eS SSS : screenees Sho gee esse ole baa aa a ROT a ser mama eee sean SSaeoc 
ssererasnetaneanatcnnteceeanacaelppescecer raters eelpeeceeteeee gic MMRDe sueucaceceeeeee ceremonseesssneansenesenttnneesnreettar espn opesiestesnnesnncrapeaaeete euneetanneneraneneeneeaneneeerreneesetensseenspegreseeretteresteteseenineienenrenteremmeeeaenennny Fi ae Bo ea re panei a eas aes pie seria ws She ae a Mies cccne menos en nauenoneenes oa 
acter iterate ee AO cere oe eg Pei Wc Berar iter tetearietn aries etree ekg er eee eae ag eg rence eR rong Bice mn ar ie SN NE MS age Hees doraemon se Saaaammnanele D Races ps =: DR Oe eS / DRWEGIAN = = - ee sean Crannstemnnnnntend Be aan oe pspuoaastnertnerscscnren ec ee eam BM Rte vegas stiseeananenerann ata eterno 
Seated og SOY eee a nae ie WPA EAI I Hee ara a aa a ann RR ener: Sn eM ee Ss BR oR ec 

jrcetetiestetaanreteretemeteesincteanenttereereeete EET EM A RC TADS ed pi se we “ ree SS eo Mesieeennce ae ee Se ag niacin eee nate Seo taaeneaeemenenna 
eR ME Booey ae Peete eae oa eeu enn enim He earner seria NE sonnets Pca ee enn con, Nagi patina merce 3 

es Ponce ae eseMB arp etarecora sassenreestesanasan teeaecopreterananeteeeeteteteteeseoteneneemsaareteeeterssnereentaeeeicearteoeiennisneentoreteea eit mb crssccinrcementececeretetsts gallons : Se Rene tne Rena ana one aorta Kae ee ee ERE Nea Mec ees NSS 8: Sonennnee = eed peg ea eee ma nea een eee eR gene eee rc gli re se caries nara eee a rere ge SS a negra, Rana ara ea eae tana tana ree 
Py se ‘ A et Ee ESE EE NS St fe peas Boe Penang once es age Seen ea Bee cena ager nema aero 
Ee & ap ea oe eee ne eee _ st ee oe os ee PORE eee renee _ 
se i. een PSS aorta aun wicca uaa nim eau ana enum meee mean eau eee es Deum es EES teeny Reem 
oe Oly cnr rina een ise pe Se SO ee senna maaan meres oe eee Seana gaming Maes is icant 
psec ae eee rene ae epee ee ee a eee tata a tee erate eterno eeremesteneenssre rs emer etemneeneeee ee pico innes ee eee Ponca Sega Pe eee ge es Hie ieee acd 
Sead OF aM areas utente ieeteretereeseereneesenetestereteeneeetee re nertnertemeennnnterenee eens omnes ermal ee ore ci Sete Sess Seen ore: icues mE icc ctinasirinaneatn igiennenonneeiniaa oS haan ae 
Se: f bo ec cerrado AQ scence tctentecteroeare eters iain tteseeesate restates enemas ere lil ne tcreedeeenereec rere ae serio pe es eee ian tie ee ae ee he an Petra 
ee Rts Pad PES ESS naainnianutn none annua naam scan iiumnaniconieeeee sea aa se i ee ee ES LCC a 
=e ® So 0 Oy NS anenani on oaandionaaan an ea a Mg ES peer ee a ie Ore MOO Mi Bi ou Sannin eae aceon tino rea ng pe a ME 

, eae ig bn bi Cassone rr ll S Scene re ee ee ee strona oe BO oocoooic cnn eeioeeoemeieeneien ee % Seinen ree ee: eR 
SIS esters Fd ceecatetereceasenreeseeetseoetepetatoeeteeeserterecoteeagane te cereale nm gia liar otstcetecetoreaterssceeereeesasananeteseessasioelasetensanteceferesensteeetorsrernenetaesersseteteteteeate CEOS ORE A AS I RE MR see re eee MMR ciirenirenestittentn iin etiee ine ee Snes - nes re rY > 
Buen don er eg eG rs [ese : ae ee eS 9 Se ee (_ ee 4 
Se A eel Ly Se RPE Boe Peon aananaennemnnn ranean arama aaa fi Ree re teceniaer oe cae ceo oe : SN Ef 
SISSIES ocean pe CF ence e rrr ener ee Eee Ee Uae ee te een aaeanemenetnspsteneonremcteeestesnanrreesiertes eM oasis enh ce Pencarian ere cna nor ee crate Ses os PM enninieniin etna eetens nearer rieennncene cme gae 
Se RRR ERI RRS ITM et eee aeatauneaceenateenpennteeaereereneeeeapeatennsensennnennnrenaeitaretenrsereestepeaieteareneeresteseictnenenteee a ars Ee perectacncrnc reer rata ante Se esan heer n ieee eee eaten scenes erotica eee anette nen Sieuceuannns eee a enecennte eo 
Sah reas ear gM esrrisceseteanieeceniee pbneseieoensnnessteee een nent tent penne ene tenements ea gee Rs Se ee Sra ceai nian Roonaan Sosa ns Sens ee Siinueei PEGs tiee mac aeeeniaae aman ae a ARTE NE ob SS SSS Seem rear e ernie Scena ee nee nice sag taniame eRe enone ae aa ee 
sateen pee oar winbt ES AO Ee eg eee ee er Soar nanan es De [isc eee rae ee 
SE pohisiauusneni tees tga sciatic amen acne antucinunu imeem eeneesaaaenmmmnmme eran ea eerie Re ees peed soreness ara cos ees srcranannanene ae arena aie near meme naa 
sibbnueacdduneencaneny sasgunueninteeeneeauaccuuee cages penne cemunneeanauuucunammmaaaunaonenaaanensmmentenmecay F SO Se TN a A Rr aN ee ER Aceh en, Apnea rao amare ee ae 
\ ; of I e Le S ee Fe es rr 

SEES Seu aia innneduieceeanciateteaaiacnnntde seamutee atures aunnieenaygneuaeie gs nmunnnueemeanauaeeney ta ene SAC aD SRR snc eima Mr iets eee nema eno aera 
Ll i uci stiar nage ntsaseernannncseeunearemen mati eaeaaeie nee mee ” Wee Opera ie ner ae Bearer sectarian ne SR eg ee sy bene ear Ree ne ge SEER gi eg ce erstetetecter diester eeeateuceenpeespetannsoatteanielneenneaneretotretisnegertrterenserinttartsmgeraeneeeegerinannena SES all scons es presente ceria Peraneennecriatsternnnr eis Sp nn ghee ae Leanne ctiesnencne sr acoanare anemia 
Sao a ee a | E Ica eceataaninienaiernseennneneeciee gamers fi LE eM en aa cee Shee ari Bees searcher aneann ge agen | eae Sitenee mame ine Sar 
Rinne i A I ae sega aiaghneeenaieaseremnenesninnnenermmemeeen ag pee e ee) Ee ea cee ar amet eae Sree EU rae my Ge seis gas Rabbani aaa fein ranecnmrnnerre Sr 
Sinica oe OR Foch nian patie ieee eaten a Pies wa gare racer ante te te Ran tar cca eeraa ai resnnoeannn nae: A Mp ll ReSrmemaeiaane re piaaeaauureuaneasaaoemeanennannnts 

sana tnrteserintcretentsruneseenestneentsaceieeennesseetnie eee terete eee eretteeaneessnnaaooanataatnetenenate nostra tee i eae arsreciat ie Se ran era ea oe Nae Se ne seieanunnteneunemenn oie Serene eee EP es Mpc eines see sr earner aero arama 

FG SEL SSS Seance een aia on eee eee see cen Benen semen. ale Fi ane rea Era Bad ee chien oui eee a sonnet ganerin enn emoeraage gree » Se: ee ee es: ee tee SP near gienccscemennee ee Pere dna oer 
sen sirnininsninininiabeaipi 00-0 nog prin Be tauren renters pO AS OE BO AC oR Na Ne ER NN a a ae ne ee SUR oa ne occa i gi geen aera ear aa ren unchaenratesinnenmnnanseee 
silted crieeertecmtecmeenntnmmnerseientrt eR ed x Be Pn , SER ier cee ae ees eo Sapa RL aE oo aca ore Nae ieee a ane aaa peer a aoc gc eee RT aOR ee eeee eae emm eee gal z re = ie eae eee Bae an een ere ener Se SR occ pcriicen senna ae eR Ee ee ee nd 
potiuinugetnatsnrtaiciecesenmmunaantiooannaar eran rier eamareer eimai cieennaeemeitineet naar eee egal ‘ “ yO ; SL ig ane OTE ee SEE Nee se A penne a an Ree ren 
EQ Oe AO eS ens *L@ rc cr Bop fie ae ~~ eee ce 
s Sonanianiicesuceamesetaneataeeenieestim ages ements nega ecemeeneenereesemet ans agi MMe —— a SO ISO i SAR NSS ERC EERO mR ea EE Be sree rane Shree oncmnnranicanrs ees 
Seen bh. Gee RI. hae ee Painting eee Ga ©: , Ti lh ° SCS nace eee eee maa SS gS SSS ee ee eae eicneneeranieauand 
pacers ag RRQ eee ee Doge ee Beene nem ? re ‘ond em I ecm Lanner ee Tea eames cone nae eee Be os ee ee 
RE EE 2 . PS ae eae ee DS ae cacti ch ae eS Ponca an sana nineteen 
SIE iri tietccrainheeernarenn agitation ena ies REN or RS ae RPE A aaa ena coe ete seis iene ania tina aaa aamngananen a pega ears Sree ora anne 
Piudhooncesassenmuuanneiiuuscecauuanesaue ghaucuuteuaauanuucchnnnneemnnaana Aamecoeeeee me ae cameras satsenamnae eae enc ir Gece gee Bees or pee eRe serene 
PES SE seneran hearer a gt sgl SES NEN EL RAD a aR OR occurences nae Senet eres nama Sees uruiramrranta neers unccrann 
SE inn reeeneenencetia tena tigen SSS OE RON SOMA SAA eT OS tr ER RO ooo sinensis Bananaman sa se seooenaooeo eee rane serennennmannenien 
ics Oe eg ra ‘ See eae eee SPE STI aera a eo Fes eS Ss reat racine Serene sm eta 

IW ND Keo case sonnei egg Be RG ac a ncaa ne eae ae eee ee ae cans oe enti 
nae cruel ee BOR EO re Re eT Qi ne a ee tes Ranacmimnnraaod 

poate or ea ligigags arses acetone eaionnneessitsaerenantieateneereiieer cts gaan MO eames . SEO eR Ea sree rte eihe hi en oe eonearteritinrce cree tens en canes 
Se Sr aga occa rhea a ae 7 % OR SSD SRE Ey RE aE EE SR NNR need sein aca ani Sinema imp reneNoe cers Oo 
pouuiammig cuneate renaming oY : : Se ae NR Oa IRR RT RE AoC gO PR CEN ear rennet ORS magenta coe eee oes 
piiiuaduanmuceumiineaneeinnyieice net ae | OV) Be nS ae eS GOLF ss pe saa ees Ss ee eae pena Ree, ae 
oe er anionic ‘ é EE RN ea Se SS RMR rc sical ee MPR os MR rae ener - Ree: 
ssatrrettiei ccna teenesesroeaenaneietenrneenerientes tereerreteeseteeeee rime iid SR SRS eae ee CE oe Peers oaceeene ene eee eee ane ee ee eee eben nepenteetenneeintiepteberesetetenel pea tenes Serer ae aeRO enna, SES ra 
RE CE .. SSPE NAO OR aa Sarthe SONA SR OR a a Mi nanan anainanen mien a ORME rere eran ae Le ear Beene ed 
Pon ene ne ec ae attire Ol | Srti‘_OSsS<( a cgeeeangneemmemorpenmnentnetetin er — ae oe 
priiciaattiuuuneccsaignrecseninnenueeccieaeeeeanumeneen rN rece eyed ign npaanedie Ole SET PO OOS SEE SELL. SSSI IISSOSSSEEISESS Se eR OOO SERRE ROR SERRE REED, ico COIS ne CoE onan pan enenonnn etna. Mie ff Senet on son 
Eee ec eee ese cou eens Ol L Cc ee POS Be ees es  —S—sesOCC. a ee 
HES SSE erence A Se eR en aR TR REE NN ar oe EN SHO OEE ER RPO cree oe NS ESS issey yt ce Manone reir 
EERIE ee ts u-Zn a a ona a are rr RS CEES, SRR RR RR EE Sree son se a SN pein ere gaa ceansriag tcennreaticiaeitennssesaeteeenenetateniny ee RS Ne ccs cn RECN OTC ARN Sar BES as eerie penne RR ee eee 
Se gg dbo cS eee sr eteceeresennineeteneneeneee tees essen erates emeee cnet ceemte remnant Se neinnaeromci fee humiciani See Ee seine : 
Ste “o Brn uiinctannmeaiennennieteene aM Oo | Sane ee ence Cae ee are errtatesisaepesseetetertnnesttoerrnee eceanperaee et nemeenannena remem rn ate spn sea ae ena te pecema 
See ee ee eee nee LL meg SR CR RN OE aS IN ANB LEN LNA SNE REM Si stents domenica aciann aie Re Beaman Siento ae Maes Sites UES nunieacene eer tn Se er eR a deacon SE EE Ee aaa ee eta Serene een oe Sek Re 
oie ine ee ea re A Z ae eee eae ee er eB CSET Pa seca ee ee aaa eee ee 
EE Aaa - . p rn IPT Roe NC ee ON LER I OS nO cece de cae: sheiiiieonussaieeiiecaas: (peaieaeepenenenanete. Snes eaters sree sais eac siren 
SEE EECIITIe cea e PN Tg Ren a a aE a pooouuainin cence cone memmmeream genic nas ona Manas areata eer oe ee ne Sepracinnny 
Soa ae earee ee eo ee elle FE) AL CS borhan ennsinnnentente ean tae neem Se Oe OS ee envoy 
TES nee oo ee pecan ee carat cn SN RUN ICR aC Nn SMM i icnniraoeieureniantonrea aati Ed EOS renee “ pee peneneea siicreenaeemneaii 
Ses aetna diuainae ciara rag = SA a ace a a DR forge Sn ess son ennui auumnunnuoaacummenannt arate narrate oe ere emer 
ee Si Seg gion einen 3 REC eh Se aR SR e OR ROR OR retainer anaienanee nego ataun nomena pore iu unsiiege tne cen een wean 
Deiat IMR oes cereeeeieeminen nee iy P3 PE ae OA aR aN OE ERR RM Sos rin angina eeciunaurs sananoaiei ae e i Secon Pere ince he ante nice sane 
Trattoria mig I Cc Ghee Se re a een PEE ii ruiciastenenisreitere ei ean Sanna drerecnunees Serene nena eariaen 
SEE ae ccenceaeey 1... SRA SO Ooo Ro RE a aS Sd SER eee es iene eee enniaeaner Ue eens 
Ee SE a el FER RC on ORR So RE ea EES ec a eee a Beene aneenae 
OS ee i OS Wn i ee ne ee ee ee Se cree 

2.  < ey es Ce i=. 
1S eg Wud —s eater ten eS Sy eae pone eae ee eee ee een eect 
Pein itinneeenteeie ga ae sine: — gel [Soreue meaner Ae eee acer ce ees IIT ae erat anticancer stereos tecie ote Aleem Ee penetra 
ee 8 E. Co CE Li Ham ar Le nee RR ee mR ree HM eraasauceaiecctciaeaaauarmessutecniadieeccoi nee ee Meee ean Se eS es eee 
Ft ec NE net Ma ESR ean eS a Ra ca aN ga Sa case SN SO eect trnerinseemee niente li aa ati eee roam reee NS 

sir rrinenreerinnnennttateninsntiieterienecegi teenies ai tl g an ‘ oe ST SCC TE ASUS leg OEE So ees © Rue eeeae mmr senna ection Jere aoe ei PS Aeros A SERS a RO a OC RM ni Bn ernie neice eens encase ae a rane eee 
saris ntenininrnelenceieeeienietaces Qipefil ce laee x. — SRC NS Na dR pe RR ao SM nacre oocetacnsniargeennnnanecrie icine eeataeitea eee Mi geet ee soars natgcnan nen II occ 
jo titirithuantaeriaetieiamsenseg iene ee a - Sonne ene nua Sek ne Se SCD cE San GR i oe ce a Beeman en ALY caneeen 
ESR ee See Le MS ERS OO oO ER PO OR AM NR nn ere eg Earn nee 6 
Poa eee eee en wv eR Ee na er ae Ns we ow 2 ge soe ei ey 

pe See eo SSS rn ene a em 2 ace EES * Deere EE Pei Rr ieee 
peciee aed CS Irn uihieciee ii an i BSS R SSSR STC ee NE SE ROS SS MR CR Naat Be oi A En gg ce Reece crea rheitenritncints 
Pet ae O S a O a | —NOr—CCiCiCiwsCSCr*sr~t—Ct;ész_OC‘CsRS Ea eg Sa eee 
antunuunienennmnnnenatieane ecm gaia VX) PSMA RAEN RI SO SNES ee RAEN RO IS RARER RCS SMO eM oA incr ferrari naan ares annuum ted ere ate ae gull RSet ce ee . TO SO OER EONS oR ROR NE UN SN oC ern on SSreleliNpecsssssreeetsteasaneesniaeseeeteteeesecebecebeeteverssnunatatetsaenepeesatm npticataapoeneesetsaresetestesetatatetetseseratespeeeatastreeeasseteceienenteiareretmenesereressreceeeees gees 
peceeeeeetieiucicannoeennic ccs ll l iO ‘an SRE a eS ORO Rr SM RS EE pag ae pay ag ee a en es nae 
ee osteo nteieonsiteeemsnssceenentey og 7 4 SE EE cs ey EEL LOT EE RENAL EN Sea te ot Ne crenata catenin ag Be Bee Begg Ct RTE ART ae pears 

PSS aR ce a ee SES SESS SND REM EL S  e RU EM ORNS ROHN ACSC ERO nena nenc reenter El ODE 

8 hve “a Mg Ls 2 ee a ee Se ee 
PE RS Ce 5 et so > Ee aia or cinciacnrini niacin aie Se ee Pea 
eutectic oi SSE Ra SR ORR eC RS OMRON OSC MR Pe a a tara ron 
ES ae Sac cece £¢ Bese a RRR at a SAS i NR Rene ioe ee ae re ae a 
| Stavanoar) aa — Mg Pr ght US ge - ie JIE ee 
Poiana AG a a GEE, Fy A SCOR ESC IRR OO EERE CSOSA TOC US gua oct MRM: Woessner goats noses gat MM tenet comet onan ae 
SESE recente elgg mrt et eG SRR SURO ORAM nN Sietanreae een ieee SENN Ree ee Ie the ne ne raminiateemnnenneantinacnan teaser a oe eek srcmeannemenneeneaets 

3a Ce Becond ii \ epee ow. _ fmm ce So 
eS rg _—_seu on EE > EE FSS OR ROR OLR SRR Ra NC Oi RR MIE oe soon SSS ee a a PM eon nines ne 
ieeeneamimuanhinrenna ee oo t Poise ERO SR ne nc eae ee Fg TESS ecru ieee Re ee ee 
SoRe naan a eae QI geet RGM BE ESI oe MS es ERE eae eae a ce ea ad cy FG Fe enna eran ees alg SSE I EE ES eee pela RR ai ohh re BR oR aS SIR SUN ot Seon ay Ca ra a i pe a gic Soe RRR RICE Ec OC ee icant: 
2 en nn enna ee SSS" FEAT CTE CT Toes Ps reaeensmeae eine ee Se em Pe SBALTIC SEA 2 ey ee oe nee 
SOE aN SESE Spy GST ROR ig agg RT See eae ge Pe Dg lll agg TE 
SERIE SIRT SII Tn ene ll hE SESS ll ally Mee Pr i ore A NO RN MMM ie cnn Ie ite aceite teehee ed IE cg OS RRR cole eee Mle atone eta 

SEE eee O)) ee a ee ae ee OL ES 
Se eee eee OP oo EI rs LEC M (Sr ee pe ee on ee nn a ne a sete ti nen abe bls eapheusseneneie enelntnnagme eset Senn ee eee 

sg SEE Mei a OD gu GEIL K 
A a oper ee cea Set TRETO: Harts: AP ANE AE es eR Re cae pe fae geen eee Ec algae nnnnneeyg@ie erect Gein 
Pio oe gE SS cco Qe eee ose OER SORTER RRM encarta cn ec Ae le 
 f£ —-_ |. Ce ieee ee ee ene mee em EE OQ Ree ee ee ee 
oT Ie gh DUET cero eepanseiaeeneensgenpensinenennceinncnannierientaneenetesa Miguel ssrniennstecrreeinnemesnnenaniteniinnccnminnmnermnennn sg SNe aOR a ey Sea en epee nec re Meee enero DTN alata pete Sot aPaebelOTeSASe TATA DeD ena Totecononsesten stat ther rege eget ete TAS DSIRE TODO Bt ccnsececeimie stent eB a ce Rervee tes Soe S 

PaaS eigen So Soe cht ge autumn une sungauauuntntuennetn fe Dae ERE? ay fee ii Se i we Pe Wes pe 
RT eee is eniitieannieetesiieeeeeneeineeNe aa RA eA RIS RL,” MMI U ES ea REALS ON Oa oD OMA orn nnianntnniantaniene PET AO aS a ect fee ee ee ee WR ea aM SOE oo ER NODS aA EE Ee me pI ED ga wi perl dean tacates ghoretetoinnetieeegelebetetebiniegeletennetensnncanentiecstn inns  , er CI ese Seniesa Ee Eee



a 

| THE MINERAL INDUSTRIES OF 

By Jozef Plachy 

Historically, natural resources have | PRODUCTION = ~~ Despite recent changes, the 

been the basis of most major industrial | | Government’s involvement in the mineral 

developments in Norway. In 1993, as in Because no major new mines replaced industry remains relatively high, 

previous years, mainland mining | those that have been exhausted, especially in offshore hydrocarbon 

contributed about 1% to the 8TOSS | production of nonferrous ores during production. The Norwegian Government, 

domestic product (GDP). Readily | 1993 continued to decline. This decline | through the state-owned Den norske stats 

available hydroelectric power and ice-free | of metal mining has been offset partially olieselskap A/S (Statoil), controls all 

ports give competitive advantages to by an increase in industrial minerals hydrocarbon production and refining. 

energy intensive industries, namely production. In the processing industry, The rest of the mineral industry is 

production of aluminum, ferroalloys, production declined slightly while profit, dominated by the state-owned Norsk 

magnesium, and silicon metal. owing to devaluation of the krone, posted Hydro A/S and the publicly owned Elkem 

Since the discovery of North Sea oil in | 4. modest increase. (See table 1.) A/S. 

the late 1960’s, petroleum production has Norsk Hydro A/S is the largest 

become the most important mineral TRADE ..—\—<— DV diversified industrial complex in Norway. 

activity in Norway. However, the | ——————————_____ | Its divisions and subdivisions are grouped 

economic significance of the offshore The Norwegian economy remained together in four segments, reflecting the 

hydrocarbon production has always highly dependent on foreign trade. More company’s core business areas: | 

| fluctuated with world market prices; in | than half of the GDP is derived from it, Agriculture (production of ammonia and 

1993 it accounted for about 17% of GDP. compared with about 16% for the United fertilizer); Oil and Gas (Exploration/ 

| CStatess. About 75% of the minerals Production and Refining/ Marketing); 

GOVERNMENT POLICIES consumed in Norway is imported. | Light Metals (Hydro Aluminium, 

AND PROGRAMS Commodity imports are dominated by Magnesium Division, and Hydro 

alumina/bauxite and apatite/phosphate. | Energy); and Petrochemicals. Nor sk 

Because of impending membership in | Exports were helped by a 5.4% Hydro’s operating income in 1993 was 

the European Economic Area and | devaluation of the krone in December about 50% higher than in 1992, mainly 

anticipated membership in the European | 1992. Petroleum represented about 45% owing to lower pr oduction cost, higher 
Union, the Norwegian Government is | of exports, followed by chemicals and oil production, and a rise in the exchange 

reviewing its tax and mining laws with | various raw materials, metals, and | T§ © for the U.S. dollar. 

the intent of becoming more competitive | semimanufactures. Elkem A/S is one of the world’s 

and conforming to other countries’ laws. leading metals and materials companies 
For example, the Government now | STRUCTURE OF THE with a strong hydroelectric energy base 

refunds up to 50% of the cost of | WINERAL INDUSTRY and significant global presence through its 

exploration drilling, and additional grants | || 20 plants on three continents. Elkem’s 

will provide up to 35% of the capital cost At the beginning of 1993, a number of production is divided into six divisions: 

of development of certain minerals and | new structures were created, including Aluminum, Carbon/Materials, Energy, 

areas (mainly north of Trondheim). | the Ministry of Industry and Energy Ferrosilicon, Manganese/Chrome and 
Mineral rights are obtained by filing for (MIE), the Norwegian Industrial and Special Metals, and Silicon Metal. 

claims and maintained by paying small | Regional Development Fund, and the During 1993, two share issues were 
annual fees. The national income tax on Norwegian Research Council.? The new completed, bringing $135 million in new 

profits from mining operations totals | WE replaces the former Ministries of equity. Net sales in 1993 were only 
28%, plus 7.5% to 13.5% of municipal | petroleum and Energy and of Industry. slightly higher than those 7 1992, but 

and county taxes. Royalties on mineral | j~, Jegal department administers the | or. $54 million against a loss of 
production are 0.1% on sale value but do | state’s shareholdings in Norsk Hydro $12 million in 1992. (See table 2.) 

not exceed $1,000 per 0.25% km’.' A/S, A/S Olivin, and other Government 

owned-companies. 
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COMMODITY REVIEW Mine was bought by Outokumpu’s | which Elkem holds 51% interest and BHP 
— | subsidiary, Norsulfid A/S, in 1984. | holds 49%.'° 
Metals Since then, annual ore production 

averaged about 325,000 tons (1% to 2% Ferrosilicon.—With production of 
Aluminum.—Both Norwegian | °°PPer and 1 g/mt to 4 g/mt gold) from | more than 300,000 tons,'! Elkem’s 

producers, Elkem and Norsk Hydro, which about 3,000 tons of copper and | market share in 1993 for ferrosilicon in 
were affected by stagnating demand and | 2bout 850 kg of gold were produced.’ | the Western World remained about 13%. 
increased exports from the former The second Outokumpu mine that closed | High production cost caused by low- 
U.S.S.R. | Oversupply from Western | 1993 was Tverrfjellet, operated by | capacity utilization was alleviated with 
markets during the past few years led to Folldal Verk A/S.° The closure marks lower cost of imported coke. About half 
a significant fall in prices (10% drop in the end of 345 years of mining in and | of the coke now used by Elkem’s four 
1993) for primary aluminum. around Folldal. Ore production averaged | ferrosilicon plants in Norway is directly 

With an annual capacity of 680,000 | 4bout 400,000 mt/a containing about | imported from China. 
tons, Norsk Hydro is the larger of 1.5 % copper and 1.1% zinc. The only Because of the depressed ferrosilicon 
Norway’s two primary aluminum | ‘maining Outokumpu-owned copper | market, one of the two furnaces at the 
producers. Its aluminum division consists mine, the largest sulfide mine in Norway, | Rana Metall’s Finnfjord Smelterverk was 
of four wholly owned and one partly is Joma Mine operated by Grong Gruber. | left idle for part of 1993, even though the 
owned smelters in Ardal (180,000 mt/a), Production started in 1972, and during | company had repaired the damage caused 
Hoyanger (70,000 mt/a), Husnes (85,000 the past three years averaged about | by explosion in late 1992. 
mt/a), Karmoy (220,000 mt/a), and | 940,000 mt/a grading 1.33% copper and — 
Sunndal (125,000 mt/a). In anticipation 2.12% zinc. In 1993, Grong Gruber Tron Ore.—Norwegian iron ore mines 
of increasing demand, Hydro Aluminium opened the Gjersvik deposit about 30 km A/S Sydvaranger, Rana Gruber A/S, and 
is planning to increase capacity at the from its existing Joma Mine at Royrvik, Fosdalen Bergverk A/S produce about 2.2 
Soral and Sunndalsora plants. The | 2¢af the Swedish border. The capacity of | Mmt/a of iron ore concentrates. The 
capacity at the jointly owned Soral plant the mine’s concentrator had to be | largest producer, A/S Sydvaranger, is in 
in Husnes (50% Alusuisse and 49% Increased to 600,000 mt/a to northern Norway close to the Finnish 
Hydro Aluminium) will increase by accommodate additional ore.’ Production | border. The total annual output is about 
15,000 mt/a to 100,000 mt/a. At the will total about 25,000 mt/a of copper | 1.4 Mmt, most of which is exported to 
Sunndalsora plant, Hydro Aluminium has | ©°2¢entrate and 15,000 mt/a of zinc | Germany and the United Kingdom. A 
decided to invest $6.6 million in a new | Concentrate.® small amount, about 100,000 mt/a, is 
continuous homogenizing facility. By the converted into 72% iron concentrate for 
end of 1995 the plant’s billet production | | Ferroalloys. —Despite a slight upturn | powder metallurgy. The mine is 
capacity should increase from 125,000 | 2 prices for ferromanganese and | expected to close in 1996. 
mt/a to 170,000 mt/a. ferrosilicon during the second half of The recently privatized Rana Gruber 

At the end of 1992, a new aluminum 1993, Norwegian producers experienced | A/S produces about 2 Mmt/a of crude 
scrap recycling furnace was high losses, albeit lower than in 1992. ore, graded 33% to 34% iron. The final 
commissioned by Hydro Aluminium at product, 0.8 Mmt/a of concentrates, is 
the Holmestrand rolling mill. The new Ferromanganese.—Elkem’s total | sold mainly to the German and French 
gas-fired furnace raised the remelting production of manganese alloys, including | steelworks. A small amount, about 10% 
capacity to 90,000 mt/a.3 silicomanganese, exceeded 400,000 tons | to 15%, is sold to the powder metallurgy 

The second largest producer, Elkem in 1993.? On April 15, 1993, to secure | market. | Reserves are estimated to 
Aluminium ANS, division of Elkem A/S, long-term supplies of manganese ore at | amount to about 300 Mmt. 

operates two aluminum smelters in | Stable prices, Elkem formed a joint 
Farsund and Mosjoen with a combined | C°™pany with Australian Broken Hill Magnesium.—The magnesium market 
capacity of about 200,000 mt/a.* Both | Proprietary Company Limited (BHP). | was affected in 1993 by weak economic 
plants are jointly owned by Elkem and Under the agreement, Groote Eylandt | development in market economy countries 
Alcoa (Aluminum Company of America). Manganese Sales Pty. Ltd., owned by | and continued high exports from the 
Production in 1993 was 201,000 tons, BHP (51%) and Elkem (49%), agreed to | former U.S.S.R. and China. This has led 
about the same level as in 1992. supply manganese ore for Elkem’s| to a buildup of stocks, production 

manganese smelting plants. In return, the | cutbacks, and low prices. Low price for 
Copper.—Two of Outokumpu’s three | ‘© ferromanganese plants in Norway, the primary magnesium was offset by a 

copper mines in Norway discontinued Elkem Sauda and Elkem PEA (in | higher U.S. dollar exchange rate. In the 
production in 1993 because reserves were Porsgrunn), 400,000 mt/a combined | fall of 1993 the antidumping duty on 
depleted. The A/S Bidjovagge Gruber | 4Pacity, were transferred to a new | magnesium exported to the United States 

holding company, Elkem Mangan KS, in 
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by Hydro Magnesium, a division of | annually with a 44.5 % titanium dioxide | Production at the underground mine 

Norsk Hydro, was reduced from 31.33% | content. The ore body is a 2.3-km long | started in 1961, and by 1992 it reached 

to 21%.' lens with 18% titanium dioxide, 2% | about 350,000 mt/a. The lens deposit is 

In 1993, Hydro Magnesium completed | magnetite, and 0.25% sulfide.'© Crude | 1,700 m long, 300 m wide, and about 

its preliminary feasibility study of a | ore is transported from the mine by | 500 mdeep. Proven reserves amount to 

magnesium recycling plant at Heroya in | conveyor belt and by a 4-km-long | approximately 300 Mmt. The deposit 

Norway. However, a decision on | pipeline to silos at the loading pier on the | consists of perthitic potassium feldspar 

construction has reportedly not been | southwestern coast of Norway. More | (56%), nepheline (34%), and other 

made. than half of the concentrate is exported, | minerals."* Ore is transported by 

with the remainder used for slag (25%) | conveyor belt to a dressing plant, where 

Nickel.—For 2 years, starting in 1993, | and pigment production (20 %). it is dried, crushed, magnetically 

Nikkel og Olivin AS, near Narvik, will separated, and milled. 

be under Norsulfid management. After 2 Zinc.—The only sulfide mine 

years, Norsulfid, a subsidiary of | containing lead and zinc is in Bleikvassli, Olivine.—One of the world’s largest 

Outokumpu, has an option to buy the | 40 km south of Mo i Rana. The | deposits of olivine is on the southwest 

company if further reserves are found. | beneficiation plant’s capacity is about | coast of Norway. It covers an area of 

The underground mine is currently | 15,000 mt/a of zinc concentrate and | about 6 km” and represents estimated 

producing about 600,000 mt/a of ore with | 7,000 mt/a of lead concentrate. 17 During | reserves of 2 billion tons. The average 

a content of 0.6% nickel and 0.15% | 1993, production was partially | mineral content is 92% olivine, 5% 

copper.’? Concentrate production | discontinued, owing to low prices. The | pyroxene and serpentine, 1.5% chlorite, 

amounts to about 16,000 mt/a containing | mine, sold by A/S Sydvaranger to the | and 1% spinel.’ 

10% to 12% nickel.'* Concentrate is | employees of the mine, has reasonable The 1993 production of nearly 3 Mmt 

exported to Finland for smelting. reserves for its small production and is | represents about 50% of world 

Additional nickel is extracted from the | likely to survive. production. Three producers serve the 

ilmenite ore at the Tellnes Mine, owned | Norwegian market, the largest of which 

and operated by Titania A/S. About | Industrial Minerals is A/S Olivin, at Aheim in Sunnmore. | 

10,000 mt/a of sulfide ore is produced The 2.5-Mmt/a-capacity open pit mine is 

with an average content of 5% nickel and Norway has a long coastline with | 4 km from the plant and the harbor; 

2% copper. excellent ports and favorable geology for | olivine is transported by conveyor belt in 

Nickel matte and concentrates, | producing and exporting many industrial | a tunnel. The other two producers, 

imported mostly from Canada and | minerals. This, coupled with the opening | Franzefoss Burk A/S and Industrimineraler 

Botswana, are processed at the |of the mineral industry to foreign A/S, are mining the nearby deposits of 

Falconbridge Nikkelverk AS in | investors, is ensuring a steady growth of | Lefdal and Stranda, respectively. 

Kristiansand. Matte is ground and nickel | industrial mineral output and is attracting 

dissolved by chlorine leaching. Nickel | interest from international producers. Stone.—The Sokndal area, favorably 

solution is purified and metal is recovered located on the southwestern coast of 

by electrowinning. In addition to about Fertilizer. —During 1993 Hydro Agri, | Norway, is emerging as a premier 

60,000 mt/a of refined nickel cathode, | Norsk Hydro’s Agricultural Division, | location for producing crushed stone. In 

copper, cobalt, and precious metals are | ceased ammonia production at Glomfjord, | addition to the established Rekefjord 

produced at the refinery. the company’s last electrolytically based | Verk, Titania A/S has been negotiating 

ammonia plant. With completion of all | with Alpine Process Technology Ltd. to 

Silicon Metal.—The Silicon Metal | the planned closures and capacity and | utilize the overburden from its Tellnes 

Division of Elkem, with a 1993 | work force reduction (by 900 in 1993), | titanium open pit mine. Further, British 

production of about 125,000 tons, has | the fixed cost of fertilizer production was | Tarmac PLC, together with Norwegian 

about a 20% market share of the Western | lowered to below the 1991 level. partners, is planning to invest about $95 

World demand for silicon metal. The In the fall of 1993 Hydro Agri and the | million in a quarry near the outlet of 

total capacity of its three plants in | Italian company Enichem Agricoltura | Jossingfjord. It is anticipated that 

Norway (Bremanger, Fiskaa, and | signed a letter of intent to form a joint | Norwegian aggregate exports will rise 

Meraker) and one in the United Kingdom | fertilizer company. from 2 Mmt/a to about 10 Mmt/a. 

is presently 140,000 mt/a. 
Nepheline Syenite.—North Cape Talc.—A majority interest in 

Titanium.—Titania A/S is one of two | Nefelin A/S is one of the world’s largest | Norwegian Talc Minerals was purchased 

ilmenite hardrock producers in the world. | producers of nepheline syenite. It was | by Pluess-Staufer AG of Switzerland. 

Its Tellnes mine production averages | recently purchased by the U.S. company | The company already owns Hustadmarmor 

about 3 Mmt/a from which about 700,000 | Unimin, a subsidiary of Sibelco, and | A/S, a producer of 580,000 tons of 

tons'’ of ilmenite concentrate is produced | renamed North Cape Minerals. | calcite annually. © New acquisitions 
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included the Altermark talc mine, | Belgium, was put into service on October | change. (See table 3.) 
Hammerfall (group of 0.5 Mmt/a | 1, 1993. Europipe, after delays caused | 
dolomite producers near Bodo), and a | by environmental problems, should be | INFRASTRUCTURE 
diversified grinding plant in Knarrevik. | operational by the end of 1995. The 1- 

m-diameter pipeline will run parallel to Most of Norway’s land transportation 
Mineral Fuels Norpipe, from Sleipner Field to Etzel in | is concentrated in the better developed 

Germany. southern portion of the country. In the 
Offshore hydrocarbon production will less populated northern part, bisected by 

remain Norway’s principal economic Petroleum.—The fall in the oil price | many fjords and mountain ranges, the 
activity for the next several decades. As | during 1993 was offset by a slight | arctic conditions make the development of 
of January 1, 1993, total reserves on the | increase of production and a higher dollar | modern surface transportation 
Norwegian Continental Shelf consisted of | exchange value. Three fields began | infrastructure difficult. Therefore, more 
1,270 Mmt of crude oil, 2,314 billion m’ | operation in 1993. Brage Field, operated | than one-half of Norway’s 79,540 km of 
of natural gas, and 115 Mm’ of natural | by Norsk Hydro, has an_ estimated | roads is gravel, crushed stone, or earth. 
gas liquids.” At current extraction rates, | recoverable reserve of 46.2 Mm? of crude | Almost all of the 4,223 km of standard- 
Norwegian reserves of petroleum and | oil and 1.7 billion m? of gas. Production | gauge railroad track is electrified, mainly 
natural gas will last about 20 and 115 | should reach 85,000 bbl/d by 1994. The | because energy costs are low and for 
years, respectively. crude oil from Brage Field is piped via | environmental reasons. With one 

A total of 26 exploration wells was | the Oseberg Transportation System to | exception (Narvik), all the major ports 
completed in 1993—18 wildcat wells and | Sture terminal in Oygarden on the | for the 867 ships of Norway’s merchant 
8 appraisal wells. During the year, the | Norwegian coast, while gas is piped to | marine are in the southern portion of the 
Norwegian Government approved the | Germany through the Statpipe/Norpipe. | country. | The largest ports include 
development of the Gullfaks and Gyda | The second field, Draugen, is the only | Bergen, Fredrikstad, Kristiansand, Oslo, 
Sor fields and granted permission for the | producing field in the Norwegian Sea. It | Stavanger, and Trondheim. 
laying of the Troll pipeline. Total | has recoverable reserves of 91.9 Mm? of The transportation system between the 
investment in hydrocarbon production in | oil and 4.4 Mm’ of gas. According to | Norwegian Continental Shelf and Europe 
1993 was about $7.5 billion. A/S Norske Shell, operator and 21% | consists of natural gas pipeline to Emden, 

owner of the field, production in 1994 | St. Ferguson, and Zeebrugge and crude 
Natural Gas.—The only primary | should reach 90,000 bbl/d. oil and condensate pipeline to Cruden Bay 

gasfield that started operation in 1993 Two additional fields, Lille Frigg and | and Teesside. 
was the Sleipner East. It contains | Tordis, are slated to begin production in | 
recoverable reserves of 46.2 billion m’ of | 1994. Tordis Field, the largest of the | OUTLOOK 
natural gas, 27 Mn? of crude oil, and 15 | two, has estimated recoverable reserves 
Mmt of natural gas liquids (LPG). of 31 Mm)’ of oil and 1.1 billion m°® of Most mines have been closed for 
Future production is expected to reach | gas. The planned production is about | economic reasons, and the possibility of 
about 7 Mm?/a of gas and 1.6 Mmt/a of | 56,000 bbl/d. finding new deposits suitable for 
condensate. Gas is piped through the A pipeline connecting Troll Oilfield | traditional mining techniques is rather 
Statpipe/Norpipe system to Emden in | with Mongstad terminal on the west coast | low. Because more stringent 
Germany and through the newly | of Norway was approved by the | environmental laws further limited 
constructed Zeepipe to Zeebrugge in | Government in December 1993. The 85- | traditional extraction, Norway has 
Belgium. This will increase Germany’s | km-long pipeline with 157,000-bbl/d | invested in new technologies for mineral 
leading share of Norwegian natural gas | capacity is expected to be operational by | production. The most promising is 
exports, which at the beginning of 1993 | the end of 1995. bioleaching, which is suitable for 
was about 36.6%, followed by France The Norwegian refining industry | recovery of metals from low-grade 
(23.1%) and the United Kingdom | consists of three refineries: Statoil | resources, either as in situ or as heap 
(18.2%). Mongstad (7 Mmt/a capacity), Esso | leaching. 

A total of 25.8 billion m’ of natural | Norge AS refinery on Slagenat Tonsberg According to a _ recent study, 
gas was exported in 1993. This export is | (4.5 Mmt/a), and Norske Shell AS | production of crude oil and natural gas 
projected to increase to about 50 billion | refinery at Sola (2.5 Mmt/a capacity). liquids will peak in 1996 at 2.85 Mbbl/d, 
m’ by the turn of the century and to 75 19% above that of 1993. Annual 
billion m* by the year 2010. The | Reserves Norwegian gas sales are forecast to reach 
increased export will be handled by 63 billion m’ by early in the next century, 
Norpipe, Zeepipe, and Europipe. Phase There were no new major discoveries | more than double the 1993 level. After 
1 of Zeepipe construction, the connection | in 1993, so resources and reserves of | 13 years of drilling 52 exploratory wells 
between Sleipner Field and Zeebrugge in | minerals, except hydrocarbons, did not | in the Barents Sea, only small amounts of 
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natural gas were discovered and further Work cited in footnote 4. The Ministry of Industry and Energy. 

exploration may be suspended. profile mont nd 1994 9 IL Not Satisfactory, Hydro | p.O, Box 8148 Dep. 00330 - 

| Work cited in footnote 7. Oslo 1, Norway | 
TT 4Work cited in footnote 8. . 

‘Mining Engineering. Greenland, Norway Try To SWork cited in footnote 8. Publications 

Attract Foreign Mining Investment. June 1994, p. 499. %QOlerud, S. Norway’s Industrial Minerals, Production 

Introduction, the Ministry of Industry and Energy. p. | & Development Trends. Ind. Miner. Apr. 1993, pp. 55-58. | Roonomic Bulletin a 

1. ‘Work cited in footnote 7. Fact Sheet 199 . 

‘Metal Bulletin. Hydro Aluminium Starts Recycling | "Work cited in footnote 16. act Sheet 1994. 
Furnace. No. 7722, Oct. 12, 1992, p. 13. Work cited in footnote 16. Norsk Hydro A/S, Profile Magazine, 

4Elkem A/S. Annual Report 1993. pp. 40-41. 20Norwegian Petroleum Activity. Summary, Petroleum monthly. 

x onannedy A. Bidjova oo e00, opt on Resources. Fact Sheet 94, p. 8. Norsk Hydro A/S, Profile, quarterly. 
orthem Norway. 5 gazine, e » pp. 

104. OTHER SOURCES OF INFORMATION | Exem A/S, Annual Repor ve 
6Qutokumpu Oy. Annual Report 1993. p. 9. OrZ , Annual Report 1994. 

7K. L. Sandvik, Norway, Mining Annual Review 1994, ° 
| 

Western Europe 14. V. 83, No. 479. Agencies 
*_____.. Norway, Mining Engineering. Nov. 1993. pp. 

| 

1342-1343. Norges geologiske undersokelse : | 

*Work cited in footnote 4. P.O. Box 3006 Lade 7002 | 

Nordic Steel & Mining Review Agreement Between : 

Elkem and BHP Signed 1993, p. 14. Trondheim, Norway | | 

TABLE 1 | 

NORWAY: PRODUCTION OF MINERAL COMMODITIES' : | 

(Metric tons unless otherwise specified) : | : 

eee 

Commodity 1989 1990 1991 1992 1993 “ten, 1, 1994), 

METALS | | 

Aluminum: 
| 

Primary 863,354 845,068 832,558 812,850 814,000 870,000 

Secondary 67,305 49,036 63,066 57,043 51,987 70,000 

Cadmium, smelter 207 286 227 247 - 240 . 300 

Cobalt 1,946 1,830 1,983 2,293 2,414 2,500 

Copper: 

Mine output: 
. 

Concentrate 91,008 97,614 84,592 49,645 36,000 40,000 

Cu content 16,497 19,745 17,393 12,668 8,676 - 9,000 

Metal, primary and secondary: 

Smelter 34,980 36,458 38,445 39,259 37,205 40,000 

Refined 34,980 36,458 38,445 39,259 37,205 40,000 

Gallium® kilograms 5,000 4,000 — — — — 

Gold do. 703 802 °800 °800 *800 1,000 

Iron and steel: 

Iron ore and concentrate: 

Gross weight thousand tons 2,358 2,081 2,209 2,152 2,162 3,500 

Fe content do. 1,532 1,352 1,435 1,403 1,360 2,250 

Metal: 

Pig iron do. 240 54 61 70 73 100 

Ferroalloys: 
a 

____Ferrochromium _ 60,000 83,000 102,000 80,000 140,000 

_____Ferromanganese 220,591 213,266 173,212 202,680 226,018 250,000 

____Ferrosilicomanganese 270,305 223,310 226,737 213,106 218,566 235,000 

Ferrosilicon (75 % basis) 398,744 397,520 377,455 367,034 399,559 480,000 

Silicon metal 100,194 76,601 *65,000 *60,000 *60,000 70,000 

Other® 14,000 14,000 14,000 14,000 14,000 15,000 

Total 1,003,834 984,697 939,404 958,820 998,143 1,190,000 

See footnotes at end of table. 
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TABLE 1—Continued 
| NORWAY: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

re er eart | Commodity 1989 1990 1991 1992 1993 “Gen 1.994) 
METALS—Continued 

Iron and steel—Continued: 

Metal—Continued: | 
Steel, crude thousand tons 678 376 == 438 446 502 600 
Semimanufactures, rolled® Ss do. 7556 — 350 300 300 290 500 

Lead, mine output: | 

Concentrate 6,012 5,699 6,739 *7,083 3,200. 3,500 
Pb content a 3,188 3,017 3,517 3,767 1,698 2,000 

Magnesium, primary 49,827 48,222 44,322 30,404 27,300 50,000 
Nickel: 

Mine output: 

Concentrate 13,000 23,391 21,156 31,306 31,719 35,000 
Ni content 780 3,100 2,200 3,398 3,462 3,500 

Metal, primary | | 54,886 57,812 58,730 55,686 56,817 60,000 
Platinum-group metals® * kilograms 1,555 1,500 1,500 1,500 1,500 1,500 
Titanium: 

Ilmenite concentrate thousand tons 930 814 625 7708 713 750 
TiO, content . | do. 412 . 361 277 318 °153 350 

| Zine: , 

Mine output: , | 
Concentrate 29,324 34,124 36,690 *41,055 29,000 30,000 
Zn content 15,023 17,546 18,886 21,058 14,327 15,000 

Metal, primary 120,404 125,052 124,916 127,564 129,192 137,000 
INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 1,375 1,261 1,147 1,266 1,368 2,145 
Feldspar® 90,000 90,000 90,000 100,000 100,000 100,000 
Graphite 1,800 *5 ,000 6,930 *7,000 6,500 10,000 
Lime, hydrated, and quicklime® thousand tons 100 100 100 100 100 195 
Mica, flake® 3,000 3,000 3,000 3,000 3,000 3,000 
Nepheline syenite® thousand tons 262 250 "300 "350 350 350 
Nitrogen: N content of ammonia do. 7382 431 384 343 315 400 
Olivine sand® do. 2,000 2,900 22505 * 22789 2,955 3,300 

Pyrite do. 244 303 306 247 92 300 
Stone, crushed:° 

| 
Dolomite do. 550 525 600 650 650 850 
Limestone do. 4,200 * 24.070 4,000 3,500 3,500 3,500 
Quartz and quartzite do. 800 800 800 900 900 1,000 

Sulfur: — ~~ — — OO OO 
Pyrite, S content® do. 2122 125 "121 125 125 130 
Byproduct of:° 

Metallurgy do. 75 75 75 75 75 75 
Petroleum do. 13 15 15 15 15 15 

Total do. 210 215 211 215 215 220 
Talc, soapstone, steatite® do. 100 100 80 60 50 96 

MINERAL FUELS AND RELATED MATERIALS 

Coal, all grades thousand tons 413 358 389 449 314 450 
Coke, all grades do. *50 — — — — _ 
See footnotes at end of table. 
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| | TABLE 1—Continued 

NORWAY: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

NE 

Commodity 1989 «1990 1991 «1992 1993 aaa 1 1994 

MINERAL FUELS AND RELATED 7 

MATERIALS—Continued 

Gas, natural: 

Gross million cubic meters 31,964 27,817 28,315 27,732 28,775 30,000 

Marketed‘ do. 28,700 = 25,400 °25,000 27,736 = 28,500 — 30,000 

Peat:° | 

For agricultural use thousand tons 30 30 30 30 30 30 

For fuel use do. 1 1 1 1 1 1 

Petroleum: 

Crude thousand 42-gallon barrels 560,252 609,381 679,184 793,553 827,645 850,000 

Natural gas liquids do. 22,707 33,060 17,204 17,200 25,342 17,500 

Refinery products: — OO OO — — OO 

—_Naphthe © do. 4,504 °4,200 °4,200 4,200 °4,000 5,000 

Gasoline do. 14,917 27,134 23,228 28,087 *28,000 30,000 

| Kerosene do. 6,682 8,327 $8,300 8,134 8,200 10,000 

Distillate fuel oil do. 34,072 44,502 44,769 47,274 *47,500 50,000 

Residual fuel oil do. 11,102 9,444 9,961 11,209 *11,200 15,000 

Other’ | do. 4,300 24,093 4,000 4,000 4,000 5,000 

Refinery fuel and losses*® do. 4,000 ~ 4,000 4,000 4,000 4,000 5,000 

Total® do. 79,577 101,700 "98,458 *106,904 °106,900 120,000 

“Estimated. "Revieed. SS 
'Table includes data available through July 1994. 

Reported figure. 
3Data represent exports. , 

‘Reported as total methane sales. 
| S5Excluding natural gas liquids. 

TABLE 2 

NORWAY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 

Aluminum Hydro Aluminum A/S (Norsk Hydro A/S, 70%) Smelters at Ardal, Hoyanger, Karmoy, and 595 

Sunndalsora 

Do. Elkem Aluminium (Elkem A/S, 50%; and Alcoa 50%)  Smelters at Farsund and Mosjoen 200 

Do. Sor-Norge Aluminium A/S (Alusuisse, 50%; and Smelter at Odda 85 

Hydro Aluminium 49 %) 

Cadmium Den Norske Zinkkompani A/S (Boliden Ab, 100%) Smelter at Odda 3 

Cement Norcem A/S Plants at Brevik and Kjopsvik 2,145 

Coal Store Norske Spitsbergen Kulkompani A/S Mines at Longyearbyen and Svea 450 

Cobalt Nikkelverk A/S (Falconbridge Nickel Mines Ltd., Smelter at Kristiansand 2.5 

100%) 

Copper: 

Ore, Cu content Grong Guber A/S (Norsulfid A/S, 100%) Mines at Royrvik and Gjersvik 8 

Do. Nikkel og Olivin AS (Norsulfid A/S, 100%) Mine at Narvik 1 

Metal Nikkelverk A/S (Falconbridge Nickel Ltd., 100%) Smelter at Kristiansand 40 

Dolomite Franzefoss Bruk A/S Mine at Ballagen 350 

Do. Norwegian Holding A/S Mines at Hammerfall, Logavlen, and 500 

| Kvitblikk 

Feldspar Franzefoss Bruk A/S Mine at Lillesand 100 
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TABLE 2—Continued 7 

NORWAY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 

Ferroalloys Elkem Rana (Elkem A/S, 100%) Ferrochromium plant at Mo i Rana 140 

Do. Elkem Sauda (Elkem A/S, 51%; BHP, 49%) Ferromanganese plant at Sauda 250 

Do. Elkem PEA (Elkem A/S, 51%; BHP, 49%) Ferromanganese plant at Porsgrunn 200 

Do. Elkem Salten (Elkem A/S, 100%) Ferrosilicon plant at Straumen 85 

Do. Elkem Bjolvefossen (Elkem A/S, 100%) Ferrosilicon plant at Alvik — 60 

Do. Elkem Thamshavn (Elkem A/S, 100%) Ferrosilicon plant at Orkanger 60 

Do. Finnfjord Smelterverk, Rana Metal (Fesil, 100%) Ferrosilicon plant at Mo i Rana 140 

Do. | A/S Hafslung Metal (Fesil, 100%) Ferrosilicon plant at Sarpsborg 75 

Do. Ila og Lilleby Smelterverk (Fesil, 100%) Ferrosilicon plant at Finnsnes 60 

| Do. Oye Smelterverk (Tinfos Jernverk A/S, 100%) Silicomanganese plant at Kvinesdal | 135 

| Graphite Elkem Skaland (Elkem A/S, 100%) Skaland Mine on Senja Island 10 

Iron, metal Ulstein Jernstoperi A/S Hordvikneset 10 

Iron ore Rana Gruber A/S (Norsk Jernverk Holding A/S, Mine at Mo i Rana 2,000 

| 100%) 

Do. A/S Sydvaranger (Government, 87.45 %) Bjornevatn Mine at Kirkenes 1,500 

Lead ore, Pb content A/S Bleikvassli Gruber (A/S Sydvaranger, 100%) Mine at Bleikvassli 2 

Lime Hylla Kalkverk (Nikolai Bruch A/S, 100%) Verdal/Trondheim Mine and plant 100 

Do. A/S Norsk Jernverk Plant at Mo i Rana 48 

Do. Ardal og Sunndal Verk A/S More og Romsdal Mine at Surnadal 20 

| Do. Breivik Kalkverk A/S Alesund Mine at Larsnes 20 

Do. Mjoendalen Kalkfabrik Plant at Asen/Drammen : 7 

Limestone Norcem A/S Dalen, Bjorntvedt, and Kjopsvik mines 1,600 

Do. Vardelskalk A/S (Franzefoss Burk A/S, 100%) Sandvika Mine | 800 

Do. Breivik Klakverk A/S Visnes and Glaerum mines 500 

Magnesium Norsk Hydro A/S (Government, 51%) Plant at Porsgrunn 50. 

‘| Natural gas Den norske stats oljeselskap A/S Gama, Gullfaks, Sleipner Ost, and Statfjord 12,270 
million cubic meters fields 

Do. do. Phillips Petroleum Company Norway Ekofisk Field 9,900 

Do. do. Elf Petroleum Norge A/S Frigg, Heimdal, and Ost-Frigg fields 5,750 

Do. do. Norsk Hydro Produksjon A/S Troll-Oseberg Field 2,600 

Do. do. BP Petroleum Development of Norway Gyda and Ula fields 1,040 

Do. do. Esso Norge A/S Odin Field 1,000 

Do. do. Amoco Norway A/S Hod and Valhall fields 910 

Nepheline syenite North Cape Nefelin A/S (Unimin Corp., 100%) Mine at Stjernoy 350 

Nickel: 

Ore, Ni content Nikkel og Olivin AS (Norsulfid A/S, 100%) Mine at Narvik 2.5 

Do. Titania A/S (Kronos Norge A/S, 100%) | Mine at Tellnes 1 

Metal Nikkelverk A/S (Falconbridge Nickel Mines Ltd., Smelter at Kristiansand 60 

100%) 

Olivine A/S Olivin Aheim Mine at Sunnmore 2,500 

Do. Franzefoss Bruk A/S Lefdal Mine at Bryggja 500 

Do. Idustrimineraler A/S Stranda Mine at Nordfjord 300 

Petroleum barrels per day Den norske stats oljeselskap A/S Gullfaks, Statfjord, Tommeliten, and 1,069,300 
Veslefrikk fields 

Do. do. Norsk Hydro Produksjon A/S Brage, Mime, and Oseberg fields 566,200 

Do. do. Phillips Petroleum Company Norway Ekofisk field 237,500 

Do. do. Saga Petroleum A/S Snorre field 170,000 

Do. do. BP Petroleum Development of Norway Gyda and Ula fields 155,000 

Do. do. A/S Norske Shell Draugen field 90,000 

Pyrite Folldal Verk A/S (Norsulfid A/S, 100%) Mine at Hjerkinn 300 
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TABLE 2—Continued 

NORWAY: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major equity owners Location of main facilities Annual capacity » 

Quartzite Elkem Tana (Elkem A/S, 100%) Mine at Tana 540 

Do. Elekm Marnes (Elkem A/S, 100%) Mine at Sandhornoy 200 

Do. Vatnet Kvarts A/S Mine at Nordland 150 

Do. Snekkevik Kvartsbrudd Mine at Kragero 110 

Steel Fundia AB (Norsk Jenverk, 50%; Rataruukki, 50%) Plants at Christiania, Spigerverk, Mandal Stal, 600 
and Mo i Rana 

Talc A/S Norwegian Talc (Pluess-Staufer AG, 51%) Mine/plant at Altermark/Knarrevik and 90 

Framfjord 

Do. Kvam Minerals A/S Mine/plant at Kvam 6 

Titanium, concentrate Titania A/S (Kronos Norge A/S, 100%) Mine at Tellnes 850 

Zinc: 

“Ore, Zncontent Grong Guber A/S (Norsulfid A/S, 100%) Mines at Royrvik and Gjersvik 10 

Do. A/S Bleikvassli Gruber (A/S Sydvaranger, 100%) Mine at Bleikvassli 5 

Metal Norzik A/S (Boliden Mineral AB, 50%) Smelter at Odda 137 

TABLE 3 | 
NORWAY: ESTIMATED | 

RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1993. | 

(Million metric tons unless otherwise specified) 

Commodity Reserves 

Copper-zinc ore 25 

Iron ore 930 

Natural gas cubic meters 2,140 

Nepheline syenite 300 | 

Olivine 2,000 

Petroleum 1,270 
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THE MINERAL INDUSTRY OF 

By Walter G. Steblez 

In 1993, Poland was the second largest | current and future threats to the | FNVIRONMENTAL ISSUES 

producer of copper in Europe and Central environment from the minerals and other |__| 

Eurasia and was ranked among the top 10 | heavy industries. One of the major The latest available data (1991) published 

world producers in terms of mine output | impediments to greater investment by by the Government on environmentally 

and refined metal production, | foreign entities in Poland’s mineral polluting wastes generated by the country’s 

respectively. Similarly, the country was | industry reportedly has been the absence | minerals industries suggested some 

the 3d largest mine producer of zinc in | of market sensitive mining and improvement concerning this issue in 

Europe and Central Eurasia, and was | exploration laws. Operative legislation in | 1991 compared with that of 1990. Total 

ranked as the 11th largest world mine | 1993 consisted of the Geological Act of | wastes generated by the minerals industry 

zinc producer. Poland also was | 1960 and the Mining Act of 1953 (both | jn 1991 reportedly amounted to 128.3 

considered to be among the top 10 mine | amended in March 1991). The | mmt compared with 143.8 Mmt in 1990, 

producers of silver in the world and Geological Act pertained to exploration, representing a reduction of about 11%. 

among the top 6 world producers of | and the Mining Act related to mine However, the reduction of waste from 

sulfur. Additionally, Poland was among | development. Both legislative acts were | minerals industry point sources during 

the leading producers of lime, nitrogen | meant to serve the needs of a centrally | this period was more likely the result of 

(in ammonia), and salt in Europe and | planned economy country. New mining | g general decline in output in the industry 

Central Eurasia. In respect to mineral | and geological acts reportedly were only | rather than rapid assimilation of pollution 

fuels, Poland remained among the seven | in a draft stage in 1993, and it could take | abatement technology. About 51.1% of 

largest producers of bituminous coal in | 5 years or longer to fully implement | the total waste in 1991 was reprocessed 

the world. them.’ commercially, 4% was neutralized, and 

On balance, Poland’s economy in 1993 The Government of Poland continued | 49 5% was stored. Of the total waste 

improved compared with the country’s | to promote the decentralization and produced by the minerals industry in 

economic results for 1992. However, in | denationalization of the economy, as well | 1992 (128.3 Mmt), 58.6 Mmt was 

respect to the country’s mineral | as the growth of both the domestic and generated by the mining, quarrying, and 

industries, the official index of the value | export markets. The share of the processing sector; 28.2 Mmt by the 

of industrial production for 1993 showed | country’s gross domestic product (GDP) | parite, coal, copper, lead and zinc, and 

declines for all sectors of mining and | generated by the private sector grew from | sulfur washing and _ beneficiation 

minerals processing. The index’s | 41% in 1991 to more than 45% in 1992, operations; and 24.1 Mmt consisted of 

components covering metals mining and | and was expected to exceed 50% in 1993. | mineral dust and fly ash and slag 

quarrying, coal and peat mining, and base | Similarly, the share of employment in the generated by the electric power 

metals production showed declines of | private sector, excluding agriculture, generating sector. Compared with that of 

11.1%, 11.6%, and 5.9%, respectively, | amounted to 40.3% and 44.4% in 1991 | 1990, the amount of waste generated by 

during this period, despite a 5.5% | and 1992, respectively.? The growth of | these categories of activity in 1991 

increase in the total value of industrial | the private sector’s share in industry represented declines of about 10%, 5%, 

production in 1993 compared with that of continued during this period but was | and 11%, respectively. 

1992.' modulated by social demands concerned Poland’s bituminous coal is generally 

sith a slower denationalization process | g jow-sulfur product that only reaches or 

GOVERNMENT POLICIES for large-scale, state-owned heavy | slightly exceeds a sulfur content of 1% at 

AND PROGRAMS industry enterprises such as those in | fewer than 10 mines out of more than 70 

mining, metals production, and machine | operating bituminous coal mines in the 

Sharp focus on the country’s minerals | building. country. Sulfur contained in pyrite has 

development-related policy appeared to Environmental protection also | constituted from 50% to 60% of the total 

have been lacking mainly because of | remained a very important component of | sulfur in the mined hard coal. The pyrite 

Poland’s remaining heavy environmental the Government’s plans to restructure the | hosted primarily in waste rock and dirt 

pollution burdens and concerns over country’s economy. bands associated with the coal seams is 
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removed through routine beneficiation; | and zinc also remained at about the same | toward full privatization. The industry’s 
however, the chief environmental | level as that of 1992. Among the major | rationalization, which entailed essentially 
pollution problems associated with | industrial minerals, the decline of sulfur | the creation of a corporate profile at Poland’s bituminous coals appear to be | output, compared with that of 1992, was | KGHM Polska Miedz SA (KGHM), connected with coal fines that are not | wholly consistent with the decline in | created serious worries and concerns on beneficiated. Reportedly, in 1992, the | production of sulfur from the non-Frasch the part of the company’s work force and construction of fines preparation plants at | operations and their impending closure | labor unions that large-scale layoffs were four coal mines producing bituminous during the year. The production of most impending. Another source of concern to coal with the highest sulfur content was | mineral fuels also remained at levels | the industry during the year was the near completion. Further desulfurization | comparable to those achieved in 1992. | moribund copper market, which, of coal, however, would require | (See table 1 .) reportedly, displayed the lowest copper 
acquisition of foreign technology.‘ | iprices in most recent years. This Approximately 25 % of thermal electric | TRADE situation was increasingly aggravated by power generated in Poland is based on large sales of metal by producers in the burning of lignite (all from Aggregated commodity trade returns | Kazakhstan, Russia, and Uzbekistan. Belchatow), a much lower grade fuel with | available for 1992 indicated that exports | Further aggravation to KGHM’s a measurably higher sulfur and ash | of metals rose by 20% compared with | management during this period was 
content. In December 1992, | those of 1991 and constituted 16.8% of | caused by the unions, which in April representatives of Poland’s Ministry of | Poland’s total exports. Poland’s imports | demanded a 30% pay increase above the Industry and Commerce, the Ministry of | of metals during the same period rose by | pay rates of December 1992.° 
the Environment, and the management of | about 19%, constituting 4.5% of the Reportedly, discussions between the Turow thermal electric power station country’s total imports for 1992. Exports | Poland’s KGHM and potential OECD signed an agreement to undertake the | of industrial minerals (chemical and | copper and other minerals producers | modernization of the powerplant and at | construction use) remained essentially at | and/or investors continued to proceed in the same time undertake measures to | the same level as those of 1991, | fits and starts with the major obstacle protect the environment. The Turow | constituting about 4.5% of total exports | being the social consequence of rapidly powerplant, with a design capacity to | for 1992. Imports of industrial minerals, | restructuring this giant enterprise with produce 2,000 MW, was based entirely | however, rose significantly, by about | 28,000 employees, and consequently, on the burning of lignite. The plan called | 72%, compared with those of 1991, | major union Opposition to unfettered for the modernization of 6 of Turow’s 10 constituting 2.3% of total imports. | foreign Ownership of KGHM. power units using more environmentally Similarly, exports of mineral fuels rose Reportedly, ASARCO Incorporated of the benign technology. The Turow } by about 13% compared with those of | United States in early 1993 indicated that modernization program was scheduled to | 1991 and constituted about 10.6% of total | it would no longer continue last from 1993 to 2001 and would serve | exports for the year, while imports of | "management" and direct investment as a carefully monitored model for the | mineral fuels rose by about 19%, | discussions with KGHM but would entire energy-producing sector. constituting about 17% of total imports | continue discussions relative to technical In 1993, actions by the Government to | for 1992. assistance and joint ventures only.’ 
enforce the country’s environmental laws In 1993, reportedly, the Western included the closure of most operations at | STRUCTURE OF THE Mining Corp. of Australia was among the the Huta Bobrek steel mill. In June MINERAL INDUSTRY latest companies to offer joint-venture 1992, the Government issued Huta | proposals to KGHM, but no deal as yet Bobrek an ultimatum to radically limit The information provided in table 2 | has been announced. Late in the year, pollution from the mills operations by | |icts the names of administrative bodies as | N€W management at KGHM indicated that June 30, 1993. This deadline, however, well as subordinate production units of | it was no longer interested in foreign was not met, thus forcing the shutdown.? | the main branches of the country’s | investment capital in restructuring the 
aD ANTI | mineral industry in 1991. (See table 2.) | company. KGHM’s management PRODUCTION indicated that it would seek domestic 

COMMODITY REVIEW and/or neutral foreign capital [e.g., the The curtailment of Poland’s declining | 7-7.’ European Bank for Reconstruction trend of mineral output in 1989, 1990, Metals Development (EBRD)] to acquire the and 1991, noted in 1992, apparently estimated US$800 million to modernize continued in 1993. Among the major Copper.—In 1993, Poland’s copper | the company’s operations.* Major metals, continued recovery was evident in industry continued to restructure its | developments at KGHM during the year the output of primary aluminum, refined operations with the long-term view | were as follows: (1) the promotion of a copper, and steel. The production of lead policy to transform nine of KGHM’s 
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subsidiary maintenance divisions to public | a continuous casting unit. The new | threatened to end its participation in the 

limited companies (as preparation for | electric furnace was scheduled for | EC’s restructuring plan for steel unless 

their privatization and spinoff); (2) the commissioning in May 1994 and would | stronger action is taken against foreign 

adoption of western bookkeeping | have the capacity to produce 500,000 | state subsidized steel producers. 

methods—prepared by BDO Binder | mt/a of low- and medium-alloy steels. In 

Accountancy of the United Kingdom; and | early 1993, spokespersons for Huta Lead and Zinc.—Lead and zinc ore 

(3) the reestablishment of KGHM’s Sendzimira (Sendzimir), formerly, Nowa | was mined in the southeastern part of the 

connections in the former Soviet area by | Huta im. Lenin, indicated that the | country at three underground mines. The 

opening an office in Moscow to market installation of a new continuous caster | Boleslaw mining concentrating and zinc 

both copper and technology to this | was to begin in March. Reportedly, the | refining complex at Bukowino produced 

region. Foreign commercial activities in | new slab caster would be fully operational | ore grading about 0.6% lead and 3.4% 

this sector included negotiations between within 30 months (1996) of the start of | zinc. The Olkuz-Pomorzany Mine, near 

South Africa’s Copper Tubing Africa | construction. The unit would be installed | Olkusz, part of the Boleslaw operation, 

(CTA) and Poland’s Hutmen Non-Ferrous | by SMS Schloemann Siemag of Germany. | produced ore grading about 1.2% lead 

Works in Wroclaw involving the sale to | It was envisaged that savings from the | and 3.5% zinc, and the Trzebinia Mine 

Hutmen of CTA’s continuous casting and | new unit would amount to $50 million | and concentrator, at Trzebinia, near 

copper tube extruding assemblies.” annually with a 14% increase in output. | Chrzanow, produced ore grading 3.7% 

A new refining unit for precious | Reportedly, Sendzimir’s management | lead and 2% zinc. In late 1992, the 

metals, using technology from Boliden studied proposals by Davy, Voest Alpine, | future of Poland’s Boleslaw lead and zinc 

Contech of Sweden, was commissioned | among others, to modernize its hot strip | mining and smelting complex in Bukowno 

late in the year. Reportedly, the $20 | mill shop." was viewed as being uncertain because of 

million plant that had been under Foreign commercial activity in 1993 | depletion, environmental pollution, the 

development since 1991 would annually included negotiations between | need for new technology, and depressed 

produce 1,000 tons of silver, 300 kg of Rautaruukki of Finland and Polish | markets."? Reportedly, to modernize the 

gold, and about 50 tons of selenium from | authorities to build a coated thin-sheet | complex, and in particular the smelter, 

tailings that previously were exported for processing unit in Skierniewice, 70 km | would require extensive investments 

processing. from Warsaw. Reportedly, Rautaruukki | costing millions of dollars. The issue that 

planned to operate the facility, whose fueled debate concerning the 

Iron and Steel.—By yearend 1992, | products will be consumed primarily in | recapitalization of this facility pertained to 

the restructuring program for Poland’s | the building sector, as sole owner. | the viability of the mining and 

steel industry achieved concrete results. Production startup was scheduled for | beneficiation components of the complex. 

For example, in 1992, Lucchini yearend 1993. The Boleslaw mining and beneficiation 

Siderurgica S.p.A. of Italy purchased a Because of increased domestic demand | operations probably will close in 5 years 

51% stake in Huta Warszawa of Poland. | for steel scrap, the Government of Poland | because of depletion; those at Olkusz in 

The long-term restructuring plan | has placed export quotas on iron and steel | 10 years. This would leave the 

proposed by a Canadian-led consortium | scrap. In the third quarter of the year, | Pomorzany mine as the only operational 

envisaged a profitable output of steel of | this amounted to about 150,000 tons, and | lead and zinc mining operation in the 

about 11.7 Mmt/a by the year 2000. The | the export quota system for scrap is likely | country and would necessitate import of 

main element of the restructuring plan | to remain in place for the foreseeable | concentrates for the smelter in 10 years. 

was to be a proposed merger of the | future owing to a vigorous restructuring | The nearby, reportedly rich Zawierce 

Sendzimir and Katowice steel mills. The | of Poland’s steel industry with emphasis | deposit (34.5 Mmt, 4.9% Zn + 2.0% 

proposed merger would eliminate | toward greater use of electric arc | Pb) may have to remain a_ reserved 

redundant and obsolete operations and | furnaces, which rely on scrap.’ resource indefinitely because of strong 

functions at both facilities and would help In other developments, representatives | local opposition to its development for 

reduce the number of employees in the | of the United Kingdom’s steel and | environmental reasons. The nearby 

steel sector by 80,000 by the end of the construction materials industries | environmental degradation over past years 

decade. '° In mid-1993, Lucchini | complained to their Government about its | by Poland’s lead and zinc industry 

announced the first phase (reportedly | decision to use lower cost Polish | reportedly had been extensive, although 

costing $200 million) of a modernization manufactured steel and steel fabrications | recent investments amounting to about 

program at Huta Lucchini-Warszawa that | in a major public building project, | $8.2 million were directed toward the 

was to change the operation’s production | especially at a time, it was claimed, when | removal of old polluting revolving 

profile by replacing two of the the British steel and construction | furnaces at the smelter and replacing 

steelwork’s five 65-ton open-hearth | industries lost 150 companies and 50,000 | them with an environmentally beneficial 

furnaces with one 85-ton electric arc | jobs during the country’s multiyear period | Larox concentrate drying process from 

furnace coupled with a ladle furnace and | of recession. British Steel PLC | Finland.'* This system involves sealing 
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the concentrate circuit to contain | Development Bank through the Warsaw | companies for purchase by foreign 
emissions. Reportedly, a second Larox | Stock Exchange. In October, it was | investors. Because of the importance of 
process was to be purchased in the near | reported that CBR had sold 43% of its | soda ash in the glass manufacturing 
future. equity in the two plants to Germany’s | process, the large-scale joint venture 

largest producer of construction | between Pilkington PLC of the United 
| Industrial Minerals materials, Heidelberger Zement.'7 The | Kingdom and HSO Sandomierz of Poland 

| Ministry of Privatization also announced | to build a 140,000-mt/a flat glass plant, 
Barite.—Because of a severe financial | a plan involving the sale of the Orazow | and the relatively low cost to operate 

situation, Polish sources report production | cement plant, which has produced about | these plants, a number of European 
stoppage at the Boguszow barite mine in | 15% of the country’s total output (both | investors expressed interest in the 
Walbrzych Province.'* A declaration of | Gorazdze and Orazow are among the | proposal. The Kujawy limestone quarry 
bankruptcy was expected by the end of | most modern cement producing facilities | would continue to supply both plants with 
September. Yearend status of this facility, | in Poland) to a group of domestic | limestone. | 

| Poland’s only producer of barite, was not | investors headed by the Polish 
clear. Development Bank. Sulfur.—Poland remained among the 

According to the Ministry of | largest producers of sulfur in the world. 
Cement.—Following its strategy in the | Privatization, Miebach Projektgesellschaft | Approximately 87% of Poland’s total 

(Czech Republic in 1991 and 1992, | Mbh of Dortmund, Germany, purchased | sulfur production was generated at the 
Cimenteries CBR (CBR) of Belgium | 80% of the equity in the Odra SA cement | Jeziorko and Grzybow borehole mines in 
reportedly purchased major shares in two | enterprise in Opole for approximately | the Tarnobrzeg region using a modified 
of Poland’s major cement plants. In | $3.5 million. The balance of the equity, | Frasch process. Approximately 13% was 
July, CBR agreed to pay $52.5 million | 20%, was to be sold to the enterprise’s | produced at the Machow open pit mine. 
for 30% and 42% stakes, respectively, in | employees at a discounted price. | As in other branches of the mineral 
the Gorazdze and the Strzelce Opolskie | Additionally, Miebach had undertaken industry, sulfur mining has been a serious 
cementworks that have accounted for environmentally benign investments at | source of both air and water pollution. In 
approximately one-quarter of the | the facility reportedly worth about $18 | 1993, Poland’s Ministry of Industry and 
country’s cement production capacity. | million.'® Trade announced plans to restructure the 
CBR also reported a willingness to sulfur industry. This would involve the 
purchase an additional 21% of the shares Silica.—A final agreement was | liquidation of the Machow open pit mine 
in the Gorazdze plant in 1997 and an reportedly concluded in Warsaw in June | (including the dehydration of the quarry 
additional 38% in the Strzelce Opolskie | on the full funding amounting to | and land restoration). Sulfur production 
plant, which uses a more expensive wet- | $171,500,000 for the float glass project at | would continue at the Frasch mines at | 
process technology. The total value of | Sandomierz in Tarnobrzeg Province. The | Jeziorko and Grzybow. 
the acquisitions in 1997 would amount to } Pilkington Sandoglas Co. Ltd. is the 
about $32 million. Reportedly, CBR also | name of the new corporate entity. | Mineral Fuels 
planned recapitalization at Gorazdze and | Pilkington PLC of the United Kingdom is | 
Strzelce that would amount to $44 million | to control 40% of the equity in the Coal.—In terms of output, consumption, 
and $19 million, respectively. Fearful | works, the European Bank for | and export trade, coal remained the of potential large-scale layoffs during the | Reconstruction and Development and the | country’s chief mined product. Poland’s 
industry’s postprivatization rationalization, | International Finance Corp. are tocontrol | resources of bituminous and anthracite 
the country’s Solidarity trade union | 15% of the equity each, and the State | coal were in Upper and Lower Silesia branch at Gorazdze resisted complete | Treasury of Poland will retain 30%." and in the Lublin district. The governing 
takeover of the Gorazdze plant through factors bearing on the future of Poland’s 
strike alerts and support of the plant’s Sodium Compounds.—In February, | coal industry are depletion (or near employee and management "Initiative | Poland’s Ministry of Privatization offered depletion) at a significant number of the Group" (IG) attempting to acquire the | two soda ash plants for privatization.” | country’s bituminous coal mines and the plant with loans from both local and | The soda ash plant at Janikowo had a | availability of investment capital to foreign banks. In late July, the Ministry | capacity rated to produce 500,000 mt/a of develop mines and deposits with the best of Privatization partially acceded to the | soda ash (50% of total sales is to the likelihood of operating profitably. Within 
demands of the IG, reportedly, officially | domestic market); the plant at | the context of the country’s transition to agreeing to allocate 10% of the equity of | Inowroclaw was rated to produce 346,000 | a market economy system, in 1992 and the plant free of charge to the plant’s | mt/a of dense soda ash. Moreover, the | 1993 the restructuring of Poland’s coal employees with the remaining 30% of the Ministry of Privatization has offered mining sector involved the division of the plant to be sold to the IG and the Polish | about 80% of the shares of the two | bituminous coal mining and processing 

244 
THE MINERAL INDUSTRY OF POLAND—1993



a 

sector into eight companies, each | that year, 6.9% of that of Canada, and | border, covered about 393,000 ha. The 

consisting of between 7 and 13 mines. | about 5.9% of that of Australia. finalization of both agreements, however, 

Reportedly, the criteria that were used to reportedly would follow a resolution of a 

determine the distribution of mines by Natural Gas.—Because of the | number of tax and foreign exchange 

company included the mines’ proximity to | country’s need for greater amounts of issues. 

each other, the feasibility of using | domestically produced energy as well as According to press reports, the 

common equipment and materials, the | the constraints on the choice of energy Ministry of Industry and Commerce in 

maximum exploitation of deposits, and | carriers, dictated by environmental early 1993 concluded that too high a 

greatest capability of reemploying | protection concerns, Poland’s energy- | percentage of domestically generated 

workers from closed mines.” The actual | producing sector devoted a great deal of | electric power has come from coal.” 

restructuring program began with the | attention and work during the year toward Reportedly, only 8% of the country’s 

decision to close seven mines determined | developing the country’s commercial | electric power has been generated from 

to be beyond any chance to become | coalbed methane (CBM) deposits. To | the use of natural gas. Coal burning in 

profitable. However, the social costs | achieve this end, Poland’s Ministry of | recent years has accounted for 65% of 

associated with rapid closures coupled | Environmental Protection and Natural | Poland’s electric power generation; 

with organized protests and strikes by | Resources and Forestry auctioned | lignite, 14%; and petroleum, 13%. 

trade unions have put considerable | prospecting concessions at about 12 coal | However, chiefly because of 

restraints on this process. It should be | deposits in the Silesian coal basin. | environmental considerations, the future 

borne in mind, however, that such | Apparently, the richest CBM deposit to | use of natural gas in this domain was 

restraints, given other imperatives of the | date has been found in the Rybnik envisaged to rise from 11,000 Mm’ to 

economy (continued high reliance on coal | Coalfield.* In recent years, reportedly | 37,000 Mm? by 2010. The rise in the 

until after 2000, and the need to | less than 30% of the gas was recovered at | expected consumption of natural gas in 

capitalize current profitable mines and | the mines; about 3,000 Mm?/a was lost. | Poland would be accounted for by some 

new deposits), must be short term, also | Resources of CBM are believed to | increases in domestic production as 

given the reported average US$70/mt of | approximate those of conventional natural aforementioned, but the largest increase 

produced coal subsidies issued by the | gas, which are the basis for annually in gas consumption would probably 

Government to money-losing coal mining | producing about 4,000 Mm’ of gas. | derive from greater imports from Russia 

enterprises. Given the approximate 7,000 Mm? of gas | through a proposed Poland-transiting 

Poland, consonant with other former | imported from Russia each year, the | pipeline from Russia to Germany, or 

centrally planned economy countries, was | development of the country’s CBM from the North Sea via a proposed British 

a very inefficient consumer of energy. In | resources reportedly could reduce natural pipeline construction project that would 

terms of grams of coal equivalent per | gas imports by as much as 75% in the | carry natural gas onshore to Denmark, 

U.S. dollar of GDP, Poland’s specific | near term. across the Baltic, and hence to Poland. 

primary energy consumption was four Late in the year, it appeared that | The later scenario reportedly would cost 

times higher than that of Germany, with | Amoco of the United States would take | about US$2.5 billion. Although the 

the solid fuel component of total primary | the lead in capitalizing Poland’s CBM | Russian deal appeared to have been 

energy consumption amounting to 80%.” | development in the Upper Silesian coal significantly cheaper—one-half the cost of 

However, the study of relative efficiency | basin. The agreement, signed by Amoco | the Baltic project—Polish officials in 

of the country’s production and | Poland Ltd. and Poland’s Ministry of | early 1993 appeared to have favored the 

consumption of coal and other | Environmental Protection, Natural British proposal as being overall more 

commodities and products continues to | Resources and Forestry, delineated a | advantageous to Poland. However, by 

pose serious challenges for analysis, | 49,000-ha contract area in south-central | August the country’s policy appears to 

because relative efficiency would have to | Poland, about 20 km south of Katowice. | have shifted again in favor of the Russian 

pertain to market economy OECD | The agreement calls for the drilling of at | deal that was to be formalized during 

countries. Here, comparative elements | least 15 wells in this zone over a 3-year | Russia’s Presidential _ state visit to 

such as cost of production and labor | period. Additionally, Amoco was the | Warsaw. 

productivity are hard to measure when | first western company to sign a 

comparative values used to measure | conventional petroleum and natural gas Petroleum.—Reportedly, Poland’s 

costs, etc., are still relatively mot | exploration agreement in October 1992, | annual imports of petroleum in recent 

comparable. However, given these facts, | which called for an expenditure of about | years have amounted to 12 Mmt. In 

labor productivity for coal production, | $20 million by Amoco, also over a 3-year | 1992, the largest share of imported 

measured in units of output per | period at two exploration parcels. The | petroleum was obtained from Iran. 

worker(s), shows Poland to have a level | first tract covered about 688,000 ha | About 1 Mmt was obtained from the 

of productivity in 1989 of only about | southwest of Warsaw; the second, United Kingdom for the country’s Plock 

8.2% of that of the United States during | southwest of Lublin near the Ukrainian | refinery by the Ciech-Petrolimpex Co. of 
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Poland. Imports during this period from OUTLOOK » Mining Magazine (London). Dec. 1992, pp. 387, 389. 
Russi bstantially 1 th ee BBC. SWB. EE/W0267, Feb. 4, 1993, p. A/7; from ussia Were sudstantially ‘ower than 1 Polish TV 2145 GMT Jan. 28, 1993. 
previous years.” To ensure maximum interim %___, FE/W0268, Feb. 11, 1993, p. A10; from 

) . ». | PAP 1716 GMT Feb. 4, 1992. 
| employment during the country’s 

Reserves economic transition to a market economy, | OTHER SOURCES OF INFORMATION 
Taking Poland’s eff near-term Government policies probably 
mn 8 1. ek . and’s efforts he will continue to direct subsidies to some | Agencies 

transition to a market economy, the | state-owned heavy industries such as coal 
country’s mineral reserves would have to | mining and steel production. Crude steel | Ministry of Industry 
be reevaluated from a market economy | production should continue to decline in Warsaw, Poland 

perspective. As defined in market | 1993 owing to continued rationalization ey the Environment, Forestry, and 
ee seta eh scan be are nse (including environmental factors) of the Wa ay Poland 

minerai deposits that can mined ata |: : ‘ ? 
P «ops wes . industry and the decline mm domestic Kombinat Gorniczo Hutniczy Miedzi profit under existing conditions with | gemand. The steel industry’s production | 1 in Poland 

existing technology. In CMEA countries, | profile in the longer term should tend =e 
including Poland, . the prior policies for | toward the output of higher value | Publications | 

inane planned aan oe specialty steels. Poland’s coal, copper, 
often ad more to 0 with po itt man | jead, sulfur, and zinc industries, because | Przeglad Gorniczy (Mining Review), Warsaw, 
» lanatic cose rations. in “eee of their developed infrastructures and | annually, 
expvanation of the system that has been | operations and relatively well-assured | Przeglad Geologiczny (Geology Review), 
used in the former CMEA countries for mineral resources, should continue their Warsaw, annually. - 

measuring reserves, see the chapter on | mining and processing activities (with neem senystye “he een slu (Sranistical 
Russia in this volume. a s mineral | improved pollution controls) for at least S tatys venny (Main Sti tical Directorate) 
resources are given in table 3. : , & another 10 to 15 years. Warsaw, annually. 
INFRAS TUR Rocznik Statystyezny (Statistical Abstract) 
INFRASTRUCTURE 'Statistical Bulletin Monthly (Warsaw), V. XXXVI Glowny Urzad Statystyczny (Main Statistical 

; ; Mar. 1994 | 7" "| Directorate), Warsaw, annually. 
Poland’s inland transportation system Mining Journal (London). Mar. 5, 1993, p. 167 

consisted of 331,129 km of railroads, Foreign Trade Research Institute. Poland in the World 

highways, and waterways. The railroad Economy in 1992 and 1993. Warsaw, 1993, pp. 21-28. 
° . Page 89 of work cited in footnote 3. system consisted of 24,287 km of 1.435 SMetal Bulletin, July 22, 1993, p. 21. 

m standard-gauge, 397 km of 1.524-m ‘Mining Journal (London). Oct. 1, 1993, p. 227. 
broad-gauge, and 2,357 km of narrow- BBC. SWB. EE/W0279. Apr. 29, 1993, p. A/9; from 

; Polish TV 1900 GMT, Apr. 21, 1993. gauge track. Of the total railroad system, "Metal Bulletin. Feb. 22, 1993, p. 7. 
8,987 km was double-tracked and 11,016 *First work cited in footnote 6. 

km electrified track. The highway “Metal Bulletin Monthly. Apr. 1993, p. 93. 
system consisted of 130,000 km of , a e 098 p. ie 

improved hard-surface roads, 24,000 km 2____ Aug. 16, 1993, p. 11. 
of unimproved hard-surface roads a Oct. 8, 1992, p. 6. 

(crushed stone, gravel), 100,000 km of |..." aszaan, a hve bn conver fom 
earth roads, and 45,887 km of various | vsg1.00. 
urban roads. Poland had 3,997 km of SFBIS. EE/W0268. Feb. 11, 1993, p. A/11; from 

. ° . Warsaw home service 0900 GMT Jan. 29, 1993. navigable rivers and canals, with ports at ‘Financial Times (London). July 23, 1993. 
Gliwice on Kanal Gliwice, Wroclaw on ____. Oct. 13, 1993, p.18. 
the Oder, and Warsaw on the Vistula. *BBC. SWB. EE/W0291, July 22, 1993, p. A/3; from 

By yearend, the country’s merchant fleet | PAF 1546 oe eWeoes ne 1993, p. A/3; from PAP 
consisted of 222 ships totaling 4,019,531 | 2148 GMT June 1, 1993. ee 
dwt. Maritime ports (Gdansk, Gdynia, nndustrial Minerals. Feb. 1993, p. 15. 
Szczecin, and Swinoujscie) handled 44.2 | 5c May 17, 1993. 20, 1993, p. A/7; from PAP 
Mmt of Cargo in 1990. In 1990, Poland Mining Magazine. Mar. 1993, pp. 121-122. 

had 4,500 km of pipeline for natural gas, a May 1993, pp. 284, 286. . 
1,986 km of pipeline for crude , P nc ne (Cake Coal Minne Feonoeny, and 

petroleum, and 360 km of pipeline for | policy in Poland and Its Prospects in the Light of Overall 
refined products. Economic Reforms and the Experience of Coal Industry in 

Germany and Great Britain. 1992, p. 23. 
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TABLE 1 

| POLAND: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

i 

Commodity” 1989 1990 1991 1992 1993° “den 1, 1994 ° 

METALS 7 

Aluminum metal, primary 47,800 45,974 45,800 43,600  °46,900 55,000 

Cadmium metal, primary *555 373 7364 370 350 600 

Copper: 

Mine output, Cu content, recoverable 401,000 370,000 359,000 *°360,000 350,000 470,000 | 

Metal: 

Smelter, including secondary *396,000 "351,400 373,100 *°383,000 380,000 399,000 

Refined, including secondary | 390,268 346,100 378,500 387,000 *404,000 410,000 

Gold:* | | 

Mine output, Au content, recoverable _ thousand kilograms 30 30 30 30 30 35 

Metal, smelter‘ kilograms 175 175 175 175 175 400 

Iron and steel: 

Iron ore and concentrate, gross weight 7,400 2,400 ro) — — _ 

Metal: 
| 

Pig iron thousand tons 9,488 8,658 6,355 6,351 36,175 10,000 

Ferroalloys:° 

Blast furnace do. 75 75 55 35 50 80 

Electric furnace do. 175 140 140 124 120 185 

Steel: 

Crude do. 15,094 13,625 10,432 9,867 39,937 19,000 

Semimanufactures: 

Rolled excluding pipe | do. 11,272 9,836 8,036 *7,550 57,620 13,000 

Pipe do. 971 567 519 520 3477 1,000 

Lead: 

Mine output, Pb content, recoverable 765,800 61,344 73,600 ¥ °63,000 63,000 65,000 

Metal: 

Smelter 83,300 *70,300 55,100 54,800 54,000 78,000 

Refined 78,200 64,800 50,800 53,700  °67,400 92,000 

Silver, mine output, Ag content, recoverable thousand kilograms 1,003 832 899 798 767 1,100 

Zine: 

Mine output, Zn content *203,700 ™177,800 ™171,800 ™°170,000 170,000 220,000 

Metal, refined, including secondary 163,727 ™132,200 ™126,000 134,600 +*150,400 243,000 

INDUSTRIAL MINERALS 

Barite 57,900 25,316 18,300 715,700 16,000 70,000 

Cement, hydraulic thousand tons 17,125 12,518 712,012 711,908  °12,228 18,000 

Clays and clay products: 

Bentonite do. 93 "69 38 * °40 40 100 

Fire clay do. 856 523 443 362 350 1,000 

Kaolin do. 62 48 748 *45 45 70 

Products® do. 550 300 300 300 300 600 

Feldspar* $0,000 45,000 40,000 45,000 40,000 50,000 

Gypsum and anhydrite, crude® thousand tons "1,416 916 "788 843 800 1,500 

4,421 3,200 2,413 2,526 2,500 5,000 

Magnesite, crude 24,100 23,300 8,100 712,900 14,000 25,000 

Nitrogen: N content of ammonia thousand tons 2,360 1,962 1,531 71,490 1,500 2,500 

Salt: OT — 

Rock do. 995 556 556 *582 3719 1,400 

See footnotes at end of tables. 
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TABLE 1—Continued 

POLAND: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

——_————— 

Commodity” 1989 1990 1991 1992 1993° “Gan. 1, 1994) " 
INDUSTRIAL MINERALS—Continued 

Salt—Continued: 

Other thousand tons 3,675 3,499 3,284 3,305 33,075 5,000 
Total do. 4,670 4,055 3,840 3,887 33,794 6,400 

| Sodium compounds, n.e.s.: 

Carbonate (soda ash) do. 1,005 968 962 7929 950 1,100 
Caustic soda (96% NaOH) do. 452 404 324 "326 3296 500 

Store: t—(“‘“‘s™S™S™S™S™~*~*~*”O”OOOOOOOOO 
Dolomite do. 4,000 4,989 72,219 2,500 2,500 5,000 
Limestone do. 12,788 8,631 7,624 *7,823 8,000 15,000 

Sif: EE — OOOO OSS — 

Frasch do. 4,276 4,027 3,302 2,282 31,501 5,500 
Other than Frasch do. 588 637 633 7635 400 700 

Total do. 4,864 4,664 3,935 2,917 31,901 6,200 
Sulfur: TE EE —_—_—= 

Byproduct: 

From metallurgy do. 220 7200 200 * 200 200 260 
From petroleum do. *33 728 728 * 25 25 30 

Total do. 253 228 7228 * 225 225 290 
From gypsum® do. 20 10 10 10 10 20 

Total sulfur’ do. 5,137 4,902 "4,173 3,152 2,136 6,510 
MINERAL FUELS AND RELATED MATERIALS REE EEE DEES OO 

Coal: 

Bituminous do. 177,628 147,624 140,269 131,531 *130,631 180,000 
Lignite and brown do. 71,816 67,584 69,350 66,852 68,105 75,000 

Total do. 249,444 215,208 209,619 7198,383 °*198,736 255,000 
Coke: TEES — 
- Cokeoven ”—~CT—CT ds *16,548 13,713 11,428 11,081  *10,256 18,000 

Gashouse® do. 350 350 300 300 300 350 
Total® do. 716,898 14,063 11,728 11,381 10,556 18,350 

Fuel briquets, all grades do. 632 199 7125 95 100 650 
Gas: 

Manufactured: 

Town gas million cubic meters 109 "76 27 21 25 150 
Coke oven gas do. 6,456 5,475 74,702 4,563 4,500 6,000 
Natural, marketed do. 5,368 3,866 4,134 4,019 34,948 5,500 

Natural gasliquids” === = 2 
Natural gas thousand 42-gallon barrels 50 30 30 30 30 60 

--Propaneandbutane ====2=~=S*~S~*é“‘S™S””!!™~™~”C dO«w 30 30 30 30 30 40 
Peat: Fuel and agricultural thousand tons 50 50 50 50 50 60 
See footnotes atendoftable. SSS 
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TABLE 1-—Continued 

POLAND: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

aan n
d aS aE ET 

Commodity? 1989 1990 1991 1992 1993° “jen 1, 1994) 

MINERAL FUELS AND RELATED MATERIALS—Continued 

Petroleum: 

Crude: | 

As reported | thousand tons 159 163 158 199 3235 250 

Converted thousand 42-gallon barrels 1,180 1,209 1,172 71,477 1,744 1,855 

Refinery products’ do. 95,844 80,874 85,658 793,000 99,000 100,000 

| ‘Estimated. ‘Revised. 
'1Table includes data available through Apr. 1994. 

2In addition to the commodities listed, antimony, cobalt, germanium, a variety of crude nonmetallic construction materials, and carbon black also are produced, but available 

information is inadequate to make reliable estimates of output levels. Poland also may produce alumina in small quantities, but details of such an operation, if it exists, are not 

Vv’ ° 

‘Reported figure. 
| 

‘Based on official Polish estimates. 

SLess than 1/2 unit. 
SIncludes building gypsum, as well as an estimate for gypsum used in production of cement. — 

“Includes virtually all major products; excludes some minor products as well as refinery fuel and losses. 

TABLE 2 

POLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Nn 
Ey UEEnEES SE 

Commodity Major operating companies Location of main facilities Annual capacity 

Aluminum: 

Primary Huta Aluminium Konin 50. 

Secondary do. do. 20. 

Coal: 

Bituminous Hard Coal Association in Liquidation 71 mines at Upper Silesian Basin, Lower Silesian 200,000. 

State Coal Agency Basin, and Lubin Basin 

Lignite State Coal Agency 4 open pit mines at Turow, Belchatow, Konon, and 75,000. 

Adamow 

Copper: 

Concentrate (gross weight) Kombinat Gorniczo Hutniczy Miedzi Mines and concentrators at Konrad, Lubin, Polkowice, 1,900. 

(KGHM) Pudna, and Sieroszowice 

Metal, refined KGHM Refineries at Glogow I, Glogow II, and Legnica 430. 

Ferroalloys Ministry of Industry Plants at Laziska, Bobrek, Siecznice, and Pokoj 270. 

producing FeMn, FeSiMn, FeSi, FeCr, FeW 

Lead-zine: 

Concentrate do. Nonferrous Metals Association (Mines and 125 Pb, 

concentrators at Bolelaw, Olkuz-Pomorzany, and 225 Zn. 

Trzebionka) 

Metal: 

Pb, refined do. Smelters and refineries at Miasteczko Slaskie, 115. 

Szopienice, and Orzel Bialy 

Zn, refined do. Smelters and refineries at Boleslaw, Silesia, and 145. 

Szopienice 

Natural gas _— million cubic meters Ministry of Mining and Energy Gasfields at pre-Carpathian foothills, Carpathian 6,000. 

Mountains Lowlands, near Ostrow Wielkopolski, 

Poznan, and Trzebnica, north of Wroclaw 
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TABLE 2—Continued 

POLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual capacity 
Petroleum: aes 

“Crude —__ million barrels Ministry of Mining and Energy Oilfields in northern lowlands, near the Baltic Sea; 1.4. 
sub-Carpathian and Carpathian Mountains 

Refined do. Refineries at Glinik, Mariampolski, Jasto, Jealicze, 125. 
Warinsky, Czechowice, Gdansk, etc. 

Salt, all types Ministry of the Chemical Industry Main mines at Inowroclaw, Klodowa, and Wapno in 6,500. | 
central Poland 

Silver — Zaklady Metalurgiczne Trzebinia Refined from dore produced by the Szopienice Pn-Zn 1. | 
smelter-refinery largely from KGHM supplied slimes , 

Steel Ministry of Metallurgy Main facilities include integrated ironworks and 18,000. 
| steelworks at Krakow, Katowice, and Warsaw 

Sulfur Ministry of the Chemical Industry Kopalne i Zaklady Przetworcze Siarki im. M. Howotki 5,700. 
"Siarkopol" at Tarnobrzeg operates the Grzybow | 
Jeziorko and Machow mines TT OO 

TABLE 3 

POLAND: APPARENT RESOURCES OF MAJOR MINERAL 
COMMODITIES IN 1993 

(Thousand metric tons) : 

Commodity Resources 

Barite 5,061 

Clay, refractory 69,000 

Coal: 

Bitiminous 65,510,000 

Lignite 12,864,000 

Copper, contained in ore 34,000 | 

Dolomite 603,000 

Gas, natural, million cubic meters 126,391 

Gypsum and anhydrite 303,000 

Iron, contained in ore 600,000 

Limestone and marls 16,951 

Nickel, contained in ore 5,900 

Petroleum, crude 5,000 

Quartz sand 723,000 

Rock salt 83,085,000 

Silver, contained in Cu/Pb-Zn ores 196 

Sulfur 885,000 

Zinc, contained in ore 13,000 meee 

Sources: Bilans Zasobow Kopalin i Wod Podziemnych w Polsce, Warsaw, 1990. (Official data, valid for 
Dec. 1989). Maly Rocznik Statystyezny (Concise Statistical Yearbook of Poland) Warsaw, 1992. 
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THE MINERAL INDUSTRY OF 

By Harold R. Newman 

Portugal, whose land area includes a | more emphasis on stringent environmental | are negotiated with prequalified bidders. 

portion of the Iberian peninsula, is in one | regulations and monitoring as strong A major concern of the Government has 

of the most mineralized areas of Western | growth was intensifying pressures on the | been to ensure that Portuguese groups are 

Europe. The area is geologically very environment. Major polluting industries | not overwhelmed by foreign investors 

complex, which increases its potential | are cement, cork, paper, tanning, and the | with substantially more finances. 

with regard to mineral resources. The ceramic industries in Sines, Lisbon, | Maximum foreign ownership percentages 

Iberian peninsula has a diverse mining | Porto, and the Barreiro-Seixal areas. set are normally on a case-by-case basis. 

history that goes back to Phoenician The implementation of the Framework | The Government may retain a substantial 

times, and its abundant mineral resources. Law on the Environment, which focuses | voice in management of selected firms. 

were one of the considerations that | on improving water quality, is practically 

precipitated the Roman conquest and | complete. An environmental financial | PRODUCTION 

development of the region. package subsidizing investment in 

The mineral resource industry of | pollution control equipment by up to 50% Sociedade Mineira de Neves-Corvo 

Portugal is modest by world standards; | of outlays is under consideration. Apart S.A.R.L. (Somincor) continued to 

however, growth rates during the past from tighter regulation of water pollution, produce copper and tin at the Neves- 

few years have made it a dynamic | new legislation concerning air pollution, | Corvo Mine. Pirites Alentejanas 

industrial sector in the country. The | environmental impact assessments, waste, | S.A.R.L. was the largest producer of 

industry has undergone important changes and nature conservation has been passed. | pyrite; Siderirgia Nacional S.A.R.L. 

with the discovery and development of | — ————_—_________— (SN) produced iron and steel; Beralt Tin 

the rich copper and tin deposit at Neves- GOVERNMENT POLICIES and Wolfram (Portugal) Ltd. continued 

Corvo. When the mine reached full | AND PROGRAMS tungsten production; and Cimentos de 

production in 1991, there was a major | Portugal, S.A. was an important producer 

increase in European copper and tin The Government continued with of cement. Minas de Jalles S.A. 

production. The country is also a | legislation that would privatize many continued to suspended its gold operation 

significant tungsten producer. public companies. The privatization owing to low gold prices and lack of 

Portugal, after being one of the fastest | program, begun in 1989, continued to | sufficient reserves. The Jalles Mine, in 

growing economies in the European | accelerate. The biggest operation was the the Tres Minas gold district, was the only 

Union (EU) during the past 6 years and | sale of 60% of Banco Epirito Santo, mine in Portugal producing gold as a 

achieving an annual average gross | which netted the Government an primary product. 

domestic product (GDP) expansion of | estimated $610 million.’ Other With the exception of copper, 

3.7%, one percentage point above the EU | privatizations included a 25% share of | ferroalloys, dimension stone, tin, and 

average, experienced an economic | Petroleos de Portugal (Petrogal), the state tungsten, which were of international 

contraction in 1993. oil company. importance, production of other minerals 

Portugal posted a real GDP growth of The Government expected that and related materials had only domestic 

1.0% in 1992. The annual inflation rate | privatization would continue. On the | significance. There was potential for 

was about 7%, and the reported | block are cement, chemical, steel, and increased production of granite, marble, 

unemployment rate was 6.2%. The | financial firms, as well as a further 26% and slate. (See table 1.) 

slowdown was attributed to two major | share of Petrogal. The privatization issue | q—————————_______ 

factors: the recession in the EU, which | is part of a broader program to reduce the TRADE 

accounts for 75% of Portugal’s foreign | role of the state and restructure the 

trade, and a significant decline in private | Portuguese economy from one that is In 1992, the latest year for which 

domestic investment.' state-controlled to one that is market- complete data were available, Portugal’s 

| driven. major markets continued to be France, 

ENVIRONMENTAL ISSUES 
There is no uniform procedure for Germany, and the United Kingdom, while 

privatization procedures. Some companies its major suppliers were Germany, Spain, 

The Government has started to put | are sold on the stock market and others and France, respectively. Portuguese 
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trade with Spain continued to increase processing. (See table 3.) entity incorporated as Sidenirgia Nacional | because of mutual tariff and nontariff | «SLALR.L. (SN). The main goal of SN is liberalization. COMMODITY REVIEW to ensure its viability beyond the Table 2 shows the impact of selected transition period of 1992, as mentioned in 
classes of mineral commodities on | Metals Portugal’s Act of Accession to the EU. 
Portugal’s balance of payments position The Government changed SN into a 
in relation to the EU and the world. (See Copper.—The Neves-Corvo Mine, | public limited company as a major step 

| table 2.) which started operations in 1989, was | toward privatization. The Government ——______________________ | continuing production at the end of 1993. | was intending to sell 80% of SN to a 
STRUCTURE OF THE Somincor, the operating company, is 51% | single buyer while reserving 10% for the 
MINERAL INDUSTRY Government-owned through the | work force and 10% for the Government 

Portuguese Mineral Development Agency | under a " golden share" option. 
_ By world standards, the mineral | (EDM). The minority partner is RTZ Lusosider, a joint-venture company 
industry of Portugal is modest; however, | Corp., a United Kingdom company that | consisting of Usinor Sacilor of France 
the country was a significant producer of | owns 49% of the joint venture. and Cia Espanola de Laminacion of 
copper and tin from Somincor’s Neves- The mine is designed to produce 1.3 | Spain, was the sole bidder to acquire the 
Corvo Mine. The mine is considered to | Mmt/a of raw ore, which was expected to | 80% majority shareholding. The amount 
be one of the richest copper deposits in | yield 500,000 mt/a of concentrate | of the bid or other details were not 
the world and was the largest copper | averaging 26% copper content. The | available; however, it is believed to | mine in Western Europe. estimated life of the mine, based on | include proposals for restructuring SN’s 

Most of the large mineral resource | proven reserves, was 20 years. Total operation. The Government was studying 
companies are owned or controlled by the | investment in the project was estimated to | the offer, and a decision was expected in 
Government, although there are some | be $400 million. — the near future. 

privately owned operations. The The Neves-Corvo complex consists of | 
Government was engaged in efforts to | four proven ore bodies: Graca, reported Tin.—Somincor’s tin concentrator was 
privatize some state-owned industries, | to be averaging 10% copper; Corvo, | inaugurated in May 1990. The facility 
which included mineral resource | ranging from 7% to 10% copper; Neves, | includes three stages of crushing, companies. averaging 1% copper; and Zambujal, a | grinding, tabling, flotation, and filtration. 

Ownership of minerals is vested in the | complex sulfide ore of copper, lead, and | The project also included related 
Government by the Constitution. Any | Zinc. Zinc is also associated with the infrastructure, utilities, a loadout facility, © 
person, Portuguese or foreigner, may other three deposits, r eportedly averaging and a 5 -km-long tailings pipeline. The 
explore for and, if a mineral deposit is | 10% in the Graca ore body. plant was considered to be unique in that 
found, apply for a concession. Deposits A railway track linking the Neves- | it was designed to process two types of 
are divided into two _ groups: | Corvo Mine with the national railway | ore. One ore type is a shale and the 
concessionable deposits that are the | System was completed. Production was | other ore type is a sulfide. The process 
"minerals" and  nonconcessionable | being shipped by rail directly to port | will produce three grades of tin 
deposits that are sand, gravel, and clays. | loading facilities for export. concentrate ranging from 25% to 55% 
Nonconcessionable deposits are Pirites Alentejanas S.A.R.L.’s metals | metal content. Plant capacity is 5,000 considered the property of the land | concentrate plant at Aljustrel came on- | mt/a of tin in concentrate, which should | 
owner, and concessionable deposits are | stream in 1992 and the company stated it | make Portugal 1 of the world’s top 10 tin 
the property of the State. The | had planned to process up to 1.2 Mmt/a producers. Somincor stated it would Government collects certain royalties | of copper, zinc, and lead-silver ore from initially produce two grades of from concessionable deposits. its Moinho ore body. However, technical | concentrate: one with a grade of 50% to | — All requests for exploration permits or | problems affected the plant operation so | 55% tin and the other with a lower grade concessions must have specific work | that planned levels of production of | of 30% to 35% tin. Although plant programs and investment commitments. | mineral concentrates recovered from capacity was 5,000 mt/a, recovery levels The General Directorate for Geology and | pyrites produced by the mine were not | would fluctuate from year to year because Mines (DGGM) is the central department | attained. At yearend, the company was | of the complex nature of the ore body. 
of the Ministry of Industry and Energy | continuing with efforts to solve the 
and regulates the mineral industry, problems. Tungsten.—Ber alt Tin and Wolfram 
collects statistics, and grants exploration (Portugal) S.A. was the only producer of licenses and mining concessions. About Iron and Steel.—The Portuguese iron | tungsten in 1993. However, Beralt was 
32,000 people are employed by the | and steel operation was nationalized in reducing production because of market 
mineral industry, including mining and | 1975 and continues to function as a public | conditions for wolframite. This decision 
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was the result of a depressed market and | because the electricity sector is switching | in progress by several foreign companies. 

a reduction in prices in 1992. away from oil. There are no gas reserves Copper, gold, kaolin, lead, lithium, 

Beralt was proceeding with | and no nuclear powerplants in Portugal. | pyrites, and tin are some of the minerals 

development work at its Panasqueira | Hydropower accounts for about 45% of | targeted for exploration. 

| Mine at Barroca Grande to improve electricity generation. The Government The Iberian Pyrite Belt, which extends 

efficiency and increase the life of the | was seeking to diversify its energy | from the southwest coast of Portugal near 

mine. Most of the work was directed | sources and increase electrical power | Setubal to the Guadalquivir River near 

toward accessing lower levels where capacity to meet consumption growth. Seville, Spain, is a prime area for this 

proven reserves were estimated to be The Administracao do Porto de Sines | exploration activity. However, in the 

sufficient for a 40-year mine life. This (APS) has initiated a program to build a | short term, Portugal is expected to be a 

would enable the company to increase | terminal at the Port of Sines principally | net importer of mineral resources. 

production in the future if justified by | for steam coal imports by Electricidade 

market conditions. de Portugal (EDP) for the electricity ee 

sector. The two major cement producers, Devel tamene ORCD Eoononnis Sur oy Porm, 1998p. 

Industrial Minerals Cimpor and Secil, also use coal as a | 55. 

major fuel source. (See table 3.) 2Where necessary, values have been converted from 

The industrial mineral sector is rouge min) U.S, dan te 
modern and efficient producer of a | Reserves 

variety of materials, most notably OTHER SOURCES OF INFORMATION 

ceramics and dimension stone. The Reserves of major minerals are listed 

dimension stone industry continued as a | in table 4. (See table 4.) Agencies 

very important segment of the mining 7 , 

industry in terms of value and was INFRASTRUCTURE Ministry of Industry and Energy | 

developing an import/export trade. Rua da Horta Seca, 15 

Marble is the most valuable of the st Th rtati k includes | 1200 Lisbon, Portuge’ 
arble is the mos valuable of the stone e transpor tion network includes | General Directorate of Geology and Mines 

products and accounts for about 68% of | 3,613 km of railroad, most of which is | Rya Antonio Enes, 7 

stone production. The main area for operated by the state-owned Portuguese | 1000 Lisbon, Portugal 

marble mining continued to be the district | Railroad Co. (CPR). Most of the trackage | Geological Survey of Portugal 

of Evora. is single-track, 1.665-m gauge, of which | Rua Academia das Ciencias, 19-2 

Demand for cement continued as the | about 15% is electrified. CPR was | 1200 Lisbon, Portugal 

building and construction industry planning to match the European gauge 

maintained its levels of activity. This | width, 1.433 m, to a number of key Publications 

situation was expected to continue given | routes through the country. It was _ 

the substantial volume of work expected | expected this would be done by adding a Ministry of Industry and Energy, Lisbon: 

. . , we gs Bulletin of Industrial Statistics, monthly. 

in coming years to develop Portugal’s track to the existing lines. Bulletin of Statistics, monthly. 

infrastructure. The Portuguese It has been calculated that almost | General Directorate of Geology and Mines, 

Government was continuing to examine | $22,350 million will be invested in | Lisbon: 

measures to privatize the country’s | infrastructure improvements during the | Bulletin of Mines, quarterly. 

cement industry. next few years. The main thrust will be | Bulletin of the Geologic Survey of Portugal, 

: the modernization of the country’s ports. quarterly. 

Mineral Fuels Major seaports are Lisbon, Porto, and 

Sines. These ports are considered very 

Coal accounts for about 4% of total | important in a country where the main 

energy consumption. Most coal is | movement of goods is by sea. Other areas 

imported although there are some include improving the highways and 

domestic reserves. Empresa Carbonifera | bridges of the national motorway 

de Douro S.A., a state-owned company, | network. Portugal has about 74,000 km 

operates the Germunde Mine at Castelo | of usable highways, of which 84% is 

de Paiva. The mine produces 200,000 | paved. 

mt/a of anthracite coal. However, the 

Government was planning to close the | OUTLOOK 

mine at the end of 1994 because of high 

production costs and difficult mining The present structure of the mineral 

conditions. industry could change in the near future 

There is a growing demand f:* «:' as there is significant mining exploration 
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TABLE 1 
PORTUGAL: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 1991 1992 1993° “Gan 1 1998, " 
METALS 

Arsenic, white® | 2199 200 200 150 150 200 Beryl concentrate, gross weight® 4 4 4 4 4 10 Copper: 
| 

Concentrate: 
| 

Gross weight 411,836 651,750 654,129 609,242 7615,434 1,300,000 
Cu content 103,718 162,938 164,768 "147,700 150,100 500,000 Melt SSeS ES SS ~~ 
Smelter: 

‘Prima ry Ce r r_ r_ r_ _ _ 
Secondary 2,000 2,000 2,000 71,000 1,000 2,000 

es "2,000 "2,000 2,000 ~~ 4,000 ~~ 1,000 2,000 Refined, primary 6,000 1,000 300 _ — — Gold: Mine output, Au content* kilograms 295 350 160 147 — 350 Iron and steel: 

Iron ore and concentrate: 

Gross weight: Manganiferous 13,178 12,480  § °11,600 *10,000 8,000 10,000 Fe content: SS OO 
Hematite and magnetite. ~~ "1,106 _ — — _ _ 

4,689 "4,443 4,376 2,000 1,000 2,000 Tor OSOSOS™~SSSTTTTTOCNTCS 8795 4,443 «74.376 «= ~—~«2,000 1,000 2,000 
Metal: 

Pig iron thousand tons 377 339 251 402 385 400 Ferroalloys: Ferromanganese® 713,170 712,480 _ _ 10,000 
Crude steel thousand tons 762 7144 541 749 750 1,000 

Lead: Refined, secondary’ 7,000 6,000 5,000 * 7,400 8,300 5,000 Manganese: Mn content of iron ore® 1,800 1,200 1,200 500 500 1,000 Silver, mine output, Ag content kilograms 19,300 42,200 °42,600 38,200 35,000 40,000 Tin: 

Mine output, Sn content 63 71,300 73,100 6,560 710,122 15,000 Metal, primary and secondary*® 62 71,404 *1,000 71,000 1,000 1,500 Titanium, concentrates” =~ 
Gross weight 111 45 40 30 25 50 Content of TiO, 55 22 20 18 15 25 Tungsten, mine output, W content® 21,376 1,400 1,400 1,870 21,280 1,500 Uranium concentrate: U content® 2124 130 125 125 125 150 Zinc: Smelter, primary® 25,000 5,500 72,100 2,900 2,800 5,000 ______ INDUSTRIAL MINERALS. 

Barite® 
*1,729 1,220 900 378 "350 1,500 Cement, hydraulic thousand tons 6,743 "7,277 7,473 *7,638 7,600 9,000 Clays: 

Kaolin’ 
58,297 73,849 *74,000 *70,000 60,000 75 ,000 Refractory® 
50,000 50,000 50,000 50,000 50,000 50,000 Diatomite® 
2,990 2,190 2,200 "1,850 *1,860 3,000 Feldspar 

65,854 43,954 45,000 *40,000 45,000 50,000 Gypsum and anhydrite® 300,000 300,000 300,000 *416,829 *458,512 500,000 See foomotsstendoftble. 
Torr! 
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TABLE 1—Continued 

PORTUGAL: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

a 
a Al capacity” 

| Commodity 1989 1990 1991 1992 1993° et 998) 

INDUSTRIAL MINERALS—Continued 
| 

Lime, hydrated and quicklime® 200,000 200,000 200,000 200,000 200,000 200,000 

Lithium minerals: Lepidolite 18,264 10,614 °10,000 *9 ,000 9,000 20,000 

Nitrogen: N content of ammonia? 151,000 198,200 198,300 100,300 150,000 200,000 

Pyrite and pyrrhotite (including cuprous), gross weight 199,018 144,190 138,760 °140,000 135,000 150,000 

Salt:° 
ee 

Oo 

Rock 
583,670 523,300 524,800 525,000 530,000 600,000 

Marine 
150,000 125,000 $125,000 125,000 125,000 125,000 

Total 733,670 648,300 649,800 650,000 655,000 725,000 

Sand* 
5,000 5,000 5,000 5,000 5,000 5,000 

Sodium compounds, n.e.s.:° 

Soda ash 155,000 150,000 150,000 150,000 150,000 175,000 

Sulfate 55,000 50,000  —-50,000 50,000 50,000 50,000 

Stone:° 

Basalt thousand tons 286 85 80 80 75 100 

Calcareous: 

~ Dolomite do. 100 100 100 100 100 100 

Limestone, marl, calcite do. 15,000 14,000 15,000 15,000 15,000 15,000 

Marble do. 700 650 700 800 750 1,000 

Diorite : do. 1,500 1,500 1,500 1,200 1,200 1,500 

Gabbro do. 50 50 50 50 50 50 

Granite do. 26,752 6,800 6,800 6,700 6,600 6,800 

Graywacke do. 18 20 18 20 20 25 

Ophite do. 58 60 60 50 50 50 

Quartz do. 10 10 10 10 10 10 

Quartzite | do. 600 575 600 500 500 600 

Schist do. 100 100 100 100 100 100 

Slate do. 32 30 30 30 35 40 

Syenite do. 25 25 25 25 25 25 

Sulfur:® 
ee 

Oo 

Content of pyrites 290,752 95,000 96,000 95,000 94,000 100,000 

Byproduct, all sources 3,000 3,000 4,000 4,000 4,000 5,000 

Total 
93,752 98,000 100,000 99,000 98,000 105,000 

Talc 
8,063 7,926 *8,000 9,166 29,349 10,000 

MINERAL FUELS AND RELATED MATERIALS 

Coal, anthracite® thousand tons 258 276 237 221 2206 250 

Coke, metallurgical? do. 160 160 160 150 150 150 

Gas, manufacturede million cubic meters 136 136 136 130 125 150 

Petroleum refinery products:° ee — 

Liquefied petroleum gas thousand 42-gallon barrels 24,338 24,628 4,500 4,600 4,500 5,000 

Gasoline do. 214,646 214,646 10,000 12,000 14,000 15,000 

Jet fuel do. 25,791 25,158 5,000 5,200 5,000 6,000 

Kerosene do. 225 230 225 230 225 250 

Distillate fuel oil do. 221,365 221,440 22,000 21,000 20,000 25,000 

Residual fuel oil do. 222,637 222,810 21,000 20,000 20,000 25,000 

See footnotes at end of table. 
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TABLE 1—Continued 
PORTUGAL: PRODUCTION OF MINERAL COMMODITIES! | 

(Metric tons unless otherwise specified) 

nen . 

itv? Commodity 1989 1990 1991 1992 1993° “Gan 1, 1998) 

All other products thousand 42-gallon barrels 9,000 8,800 9,000 8,600 8,800 10,000 
_ Refinery fuel and losses do. 4,000 3,600 3,800 3,400 3,500 4,000 

Total do. 82,002 81,312 75,525 75,030 76,025 90,250 “Estimated. ‘Revised. = 
"Table includes data available through Mar. 1994. 
Reported figure. 

| 
*Includes washed and unwashed kaolin. 

| TABLE 2 
PORTUGAL: 1992 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES! 

, | | (Thousand dollars) 

Mio comet eo 
| Crude industrial minerals: 

Feldspar $139 $1,715 ($1,576) $139 $2,422 ($2,283) "Magnesite = _ 645 (645) — 673 (673) | | Slate 773° 19 754 988 37 951 
Other 50,800 59,319 (8,519) 70,091 84,703 (14,612) 

Total $1,712 61,698 (9,986) 71,218 87,835 (16,617) 
Metalliferous ores: OO OO OO OO — OO 

Copper 91,505 1 91,504 222,447 2 222,445 
Lead 1,708 _ | 1,708 1,708 — 1,708 
Tin 146 — 146 12,944 — 12,944 
Zine _ —_ _ — 177 (177) 
Other (including waste and scrap) 36,716 8,478 28,238 43,127 29,712 13,415 Total 130,075 8,479 121,596 280,226 29,891 250,335 

Nonmetallic mineral manufactures 188,459 37,480 150,979 276,546 74,923 201,623 
Metals: OO OO OO OO — oO 
~Tronand steel == 94,112 738,716 (644,664) 122,352 844,561 (722,209) Mercury SS 15 19 (4) 15 36 (21) "Other nonferrous metals SOS 35,162 312,680 (277,518) 43,178 432,993 (389,815) - ‘Toal ss SSO 129,289 1,051,475 (922,186) 165,545 “1,277,590 (1,112,045) 
Mineral fuels 325,286 607,335 (282,049) 545,827 2,456,119 (1,910,292) "Table prepared by Harold Willis, Section of Intemational Data, ~~~ 
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TABLE 3 

PORTUGAL: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

| (Thousand metric tons unless otherwise specified) | 

Commodity Major operating companies (ownership) Location of facilities capacity 

Cement Cimentos de Portugal S.A. (Cimpor) (Government, 100%) 10 plants, various locations 6,000 

Coal Empressa Carbonifera de Duro S.A.S.L. (Government, 100%) | Germunde Mine at Castello de Paiva 250 

Copper | Sociedade Mineira de Neves-Corvo S.A.R.L. (Somicor) Neves-Corvo Mine near Castro Verde _ 500 
| (Government, 51%; RTZ (Corp. 49%) 

Diatomite Sociedade Anglo-Portugesa de Diatomite Lda. Mines at Obidos and Rolica 5 

Feldspar A.J. da Fonseca Lda. Seixigal Quarry, Chaves 10 

Ferroalloys Electrometalurgia S.A.R.L. (Eurominas) Plant at Setubal 100 

Petroleum, refined | 
barrels per day Petroleos de Portugal, (Petrogal) (Government, 100%) Refineries at Lisbon, Porto, and Sines 300,000 

Pyrite Pirites Alentejanas S.A.R.L. (Government, 82%; Boliden AB, Mines at Aljustrel 500 

10%; others, 8%) 7 | 

Steel, crude Siderurgia Nacional S.A.R.L. (Government, 100%) : Ironworks and steelworks at Seixal 1,000 
and Maia | 

Tin Sociedade Mineira de Neves-Corvo S.A.R.L. (Somicor) Neves-Corvo Mine near Castro Verde 5 
(Government, 51%; RTZ Corp., 49%) 

Tungsten Beralt Tin and Wolfram (Portugal) Ltd. (Minorco S.A., 91%; | Mine and plant at Panasqueira 1,600 
Government, 9%) : | 

Uranium metric tons Empresa Nacional de Uranio (ENU) (Government, 100%) Mines and plant at Guarda 170 

Zinc, refined Quimigel E.P. (Government, 100%) Electrolytic plant at Barreiro : 11 

TABLE 4 

PORTUGAL: RESERVES OF | 
MAJOR MINERAL 

COMMODITIES IN 1993 

(Million metric tons ore) 

Commodity capacity 

Copper 32.5 

Lead 5.0 

Tin 3.0 

Zinc 3.3 

THE MINERAL INDUSTRY OF PORTUGAL—1993 259



: 

" re 
ee 

ered nuns manera rere es pend 

, 

2 

re 

errr a een ss oe se ee ts a ee eo 

seamen 
scene ean ene peace eres Cee ara sr camaanrntnn 

Tee 
LL ea ae ane ieee ieee ria 

SET eN Pcsenerttatietate ‘ creeneesetes erstataietytae Sree 8 veatcenrsterrenceie acestseoseateees =H) ne netaretetas aes * eosotesecore J entatatieeainerer tet woe eS ee 

AR 
J 

Te 
iiiéi4—. 

oF 

deanna tennessee ess Serum eae a ident raunmannnena sauna Prareurnacrennae eee cea sar atea nant emat sonata aaanian entre 

arnt oe eseresneteeeee Sena ta De iretacaarates screcoerenmrnonnuccnnunrte sean Scpcieconumnnsneann sree sauneenenne ieeetennueees Soe aemuaencnn: aenenn atone 

r sani enc st se Soe nian eae ene oatatneee eau etcetera poo atcnteacinaenn os aie tose icenenae SE 
eaenneeeeens Pec tentenenirneee seeoepenetncrunteiaennenyee genre seunactaeenied 

Shoe unm ener Se feaeumntte ee 
ipeaerarernine meena srniehhnonuennes Seana serrata spermato maaan yap tnenaaeroecacnt Sane sia wenmnmaninnad 

Beas ene ees sceneries Sea s earorrceaten sounnnnorununcomas en Senn po oconnateuet sniaeuhcasennons eee eae 
aerate daiencnnnenreetsnee SO Rc 

. aie ae sinha eeu unumnmenatse annua sratanranatanera oan renders Seen ? SE Re a ee prea Sanam meannnn sau carneneraniannienont Sieh entero ai tonnacinen So cnememonaiad 

Ee ee P sepia ceensccennes ouecnaca sametars siheerancna cate sine neuter Seceenen ge eS oe sioner esuneauannnnen se Se sealers Br semana ranean aera Sen 

eeiaciannannn emanate Sen = agen ce ccencneceennn Sra traroanunannena sieecuunnnnniennena nas Ba Sa oan narteeatcrmntrenaenees Piuauaninnn seunten nr sioniacreanian spices ee renee 
ier siemens Ren 

- 
aes ceusnen sciemnemmnrenias pee ee i aeaanais os rae a rauraraairane nga ena sence Sanaa cen mcna ere aera enna re rerum aren serait arama i ee pe noe aan 

FOURS Ioana erinine seeeoranseieers ee seers Se ” a “ Sy reece raters SS strain steueneetoree eee we . Iannis sane serlenteuctanticennsnn neta seer eee eesensetetaseserntteten terete rreeterseeereereens aes onaenentn roa ot ocean ron panacea 

Be areca neater aleceo area rarars nay an mes pee aman chontananrenaa os sian raetoeuaianninass sian Sarena a rn aad ae raearay ras ae Sana eer ae nea renee Brea vonnnio pice 

Pconnnerauneah piecnecencatey Serna arenas pas ec ee aa a mannan sient S aearat pes rena serene sunucnas seen Sr panera aa eee prea Since sonar agen saunas 

peeianorien Spe eno aman cannes anon ae ia a ges, see franca Sinan 
anon manera ane eanenerermaere ea sata atone meena irate nomena re ances as oe aaeeneirmeencrneaers pentane ieee ee od 

ee ee se aneciunseann an pennncees alae alla See ESE aes cnee deacon acer ES sacra ce nes crannies biaiere nen rare £ see alana 
ecm encintpennnnee SERS AS 

easement cepa erarraeant 
eee 

ORNS aa ee ner cance 
eit rae 

a are 
5 tnaiene Ree ~ ead eters seetostrnnn ete - ae sane natanen anna nusaaes cirpieareneneren : Stiunobecncanmnniccnan 

earn eeceneteninnn Re aaunernuneannntiod 

Poeocnannneateenenianc sae sae os 3 Sic aren Es a a Restos pennies Pennings AS Sun cn ernest tiie Brernne erie etait susie acta sie er eee cnnanans cia eotennanuanaanae ses is faleiewnrneeerem ancient beg ernarenennaen sanies one 

Becca cra See Seeeneen nomen a i a a eoennenrn ea ce screenees ee iain ireenemnriee counterions fara eeaecianieh ten acacia 
sence 

Benen aaa nearness semmomer aes pons pee PC aR 

penne een Sete eaunee Satie Pe epg 
ranean : ae aaa ane seaman enrnnecnnen nee sea arene poenuncnentos nies dacs secsieagunmeeonnerna a dann crennraater ster srwne Beeman Sone 

Pecan ne etna ane a errean one ener me en sen eee! acount taat ened See eee ats css ennsercnaeeteheeat eaaeatentete 4 Seen ena 
cteeusemtunruenerntn ro sassuncrnneaerceioateea eeaoseteann ate ofertntnentateee ue re sensunienreneetescie ta eet sae Araneae neon anitetatait cee emeed 

Raa caror anannainein Sadana on since muna § Ba crun mascara Brarenaiamnnonaanaa nin Br ie enntennnecae eerie Suen Sonam se roronsntancrara seared ee siren cea ean sere nace nee eapaeantrart 

Rocce mer marmanina Sard enero * ees Breiner mm Rs satan eraearare ae earners Senta heg amarante eiesrnnenenne seein pranarny a noenne nar eas ee roe aneae eae mante na Soman angie nec 

Bresette ecernnnaees Srna es see rina seat Page aren nae seinen pen tcnesennen ta rina duran ae scent aarate ieee Se seh cnesereranitis se canara 
erreur auaununuancaenos saaehanererecnnnneste ten ineniennnenneauenes Se cnnrurepararannou 

Paicpatcoanetcsanren ieetanastaraabite Seine ees) a fraresneer SMM eo te enn restate resatetate 
Sherer eens pre ee Pe cee ate eee eaten euenae Saas seetanntirrerenetean - rn eee ee serene 

pentane face ra ie re 

ee ee ee ti Ba ee 
RE sree 

eects on preteen dren ate sono Bh dna arnan 
eetcricnesenre at eet Nonnumauaas seers Sor annnornnennn £ saeraianee nee se enone rere mies 

ERS anaes Pail crnsenncna tienen mentee Poincare naucasnatonaa cena eae eecucieconnis sonata Scene es dihncnnnnneta sun nonnnenae ye aacieeiennaenanr aa enna spacers iguanas nora ise se seeccincsiaae oA 

Boa ast a Ee ae ae a Rio eirennrnnieatn crete feo aces CRN Sopentone aetna eave enero ees ES 
es ieee peaucuercnneats Se * Sescnons pees eae asc See ie elves aauencnn enn one eects rae enn ren 

Be ee ee ee eee aaron ee gnc erent er es at grace Peat, Be ee Barer eee en Eee esas Seam rea Nese ecs Bananas ran cor See 

eee eae ae Pt sss tener eerste SLO RCE 
essere se 

ea an ~ serene 
- ee ow petastrnemre Coasts pict ieee erm pec feat serene “ Mitehacteeneaa ae enmee Perera pace 

Ee ae re ks ae eee San Ree en pir a Became sine Re SPAT eh. Sa suena emer sete sais anes ea laa Burana ara spannanen ena Snead 

pc ie 
ERE Ee Racer sence es de Snaencmucan iceeence reais seared as ee Se 

Seibert 6 oe Piarenn aa Beata ethonn econ Bes Han arene iene sae son nenn 

Berean ac ommen anata carneeneoeeecrans Caseeranen ta Bi acennenenn nN sSeiasncns pirere escent pn teriane arent arr cionae - oo FR netomat soe reneaninciennanee rensrnnenneten raat ot ee Boone Scan punetaunten nares Peete iten reacties Serena eer rence 

Birretenner eng cae en Rea Romine pee Seen cn Pah nebtennineerautener ena season pepcacsornen eres tetera erase Sine ererentesran ncaa scot ee penesetennrnrterateas prac nnn ene oo eran Sate pases sro nnaniinteronnnniotns rancceetenrainthne esate one ite Satara tnnd 

Bersnoratn on see Reiners Reese ire Leecher sae Siren rereen ene Can Ca Salata rca eomeeitnt Se Ra eenatnataastsetseoatee so eeeneena es ate rteentnnneortors ate ea pacseheerrreceet NS eases pinnate e:: seriarohetereseae ear eae PS an ere eee cere serenerhentnaren SR ere repartee hee, 

Beenie en segues ce 
aa aes atatectennitoy sen Pe sociecencenententnn gohnrensesninis Siceneneanines pecan Pap nnercem ae seb anne nace eee eaneeatnena pieareaiesn ie Serenaneamenenevoe crotate elle pcan Lae arrests ai erantnerneneetat ia seston ae Ser Deen are mari pea 

pessnnnnencnurn a x Rees oe Bissonnette mes tr anna ference tenneet eae serena Sateen Aeon iiraeliaeenoocrneeen dust earns eee Nn re an UR SA eistoeaen af snrrantpncieen cael Snennereenns werner San Gooner ccnnaineeneaarerin ahaa eocienrn ad Beer “* 

ee ern Deena ee 
em Beenie eos aanrataae oes ees Bice ranean ee sae iramntinrenirs Se is nee eRe saree anaes eats esa ee paren snhagoaniae peammanres sma anian Be a en tae eae ME een 

Ea aciacnnonanane Pencnanon nena BO era beinciaena , ee ee os Secnenana rin ee Became 
ee oe ans RS, sear ce Se es ee geese Pe Sore sane pessocce ~~ 

ESiaacen nea Penance Be anime geo NG een ie ataneris ee etn Bsa Boraraume atin arnaerare sacra penne 
Screiccteace Patni Saichen ane esae Ges Roeser is sierra sane 

Poa ecenten ac ronnie errs picnic arate MRR ancora Pee ee Jesu tinincananonae Le istenainenenas rcaesteiet ve dae ence uae a PreieBene crane tres eines 
sire a et iceman oer Rene eee scones mate sean aoe 

Pmnrccnnenncne Peace eee ee nee ic cee aioe Se 
ate panes De ee ee 

ee see Sees 
ae earners ee rn ce terse Sats aoa Senne 

cman and pcre eect Seen res Sree crane eee 

ee Sesnanseaas saranda seotecstitccan ncaa sae sn P 
bi Bacarra eoctcttes a Suaauietare Sacre eam rn ttcneatne spe sienna a 

psoeaaneunanca Pertieencncn Side aman renen ce ae sae He Bereta SSamanans Seercne See cns Seren snare ate aaa Denies paar sc aaaetesran peerless eran P 
Bioranateenrne satan ena arena semanas rol eaccsscesns re ea seo ennenoan Penmeuenne 

Bieeceemearnned eee arena seseaeataeriete sens bahrain Seto Peace perro Reena haere Encinas Senn neon nas Sie rarer ae sacar ences 
be Seana a cease eee peace Rc pete nee ae as seenumaeay 

Rese ninse ne mm naae de Rocio Ran carrera aie os sO Rare e
e
 

SUS ates: orn Sea a hleniaesitettea Rename ea tanner 
Ener een eaeomnenrentins Reece escnnnarnae PPT ee 

ee 

Pesan nan Bence erent poate tcnnne Dera senareeacna icine stonnaann cans aR Ne en SCRE Es ee Rar nea aac Are aa earaeeeieancaee 
ose eieronnnananuenties Me enaretieeian seerptearatictes See Somes eoesae atten enna nena enna 

Sone eam ean Beatie nranncene eae ere enc aarnen oan enc ae Berean nara een onan acters encod dabhanrnttcerenoa esha ernie Baa nent 

be einuanercianneaeir siemens ohctarhevarieannareteoh tors Senna aaron an Rearend 

poston De ee eee Saha re not sree oem ~— 
_— 

i 
= Barri siege ast 

ba suoraaernn e arrears Soran ae Re BR Ee 

Seems sce ene Srenarard panera Sete tere om Bec eee 
 =—M——s—s—_e6ssesiés 

ee Sanna 

ee SE 

Boa as SS 

ee 
es Eee ena iris Ree eee ee Bennie , 

Sage Sonica oo pene sears er renee AO pe 

a 

en anne se riueu nn nus eo enna Bese csnctcs ec: Resacennuene ene aan or cri ch OA Mt 

Se rcrenecnrrncn sac iioniannren see aNaesrerne tne ener tet me eon Ree crena 

emer eer onceo omer Seeai inane necay See ie Remaenccn ena eR aa Pe Said sciecorats eae ene cee se andveae Sasa has ean ean ornare nae 
hs, 

pelyteenn Sian hap snanenaetas eta ean ensue shauna ane soreneantncnniaae sna 

 —rr——C—“OCOCOWSNSN:S peo Cs i 
ee ia 

"Ta 
3  =—Oe 

oe 

SE 
ee 

es a 
ee mae Roan 

ee 
 rr— 

ee 

Mannion  8é8éi§;} F 
hate 

ee 

Ss 
— 

cc 
ee eee en 

LL pce eu ee eee P 

Ngee 
“eh 

Bama Raster ES ee re ee 

i i.@27;= 2C]7T7FErer P 

eg 

Sh 
N—rri“i«i™*~™~S~S~S—S~S~=~SO 

ee 

ee 

SEE Aa ee 

a 
_ 

Be ere 

 iiié8.q#.zu8u—6© Ge 
7" 

os 
. ~=-«CsCsFTgs §e CS ee 

See See eloaecchieatonatiea serene aninceer rie serene cionnenas Se hen pace na s 

she 
Bears tanto fi tac Pa ae SNe eae encrast rete Pee tee eens cence 

ee ee Spiciecennnorans Dohenmeenuns ane estan 

“he, 
Rasen raeaaes oe ae ee Bene atic 

a ee 

 ii§§=EFEhme 

va OW 
Ge ee ee ee ae a Pe Bonen 

ee 

Pace Seresmeiacauctan a PAPC 
eta sy taienannanenei searetaicitrnarn 

Se . 
Bcc ot Pe Cee en 

ee peepee erin 

ae cane 
RO ee eer ao 

Sucea 
a a) 

beeen LCRA erence eee at Boat anraeiiae eno ecctccninunonene tan 

Sarat Rattan ea Paar atas rata anNC ata eae ak eatattatctotah aint alana aoaPale hecrorcnct ne senna er 

a 

Sai ae me POSS tat Ror oP a rontasehasaPsnabcteeatinatD pears n antennae nea apes rece ene 

Dr 

 -. 
CC 

r— rw 
pecienscsanen nmenaned 

Sr 

Mie 
~~ 

= sc cr 
pointe eared 

ee Seen nneeees oa 

wh, 
Sos Bissonnette Speer earactrnntte cree Gemiencnongnns Anns spice Bar ananrenard 

en a maa poananne acre Se aenascntea nan al 

oe 
oN Brescia aaa rae eee eraracenedene acon sean ares Pao tener nana ena 

i@#@#727=7C3CCFFECCC 

¥ 

oa 
. 

EE 

i. , 

ie 
. ~=CssSss rr Ete een 

a ~~. tk 

Cu 

i‘ 
XC 2=—sS cc See 

ee ae eae eae 

oe 
: ~  — Ec a a ee 

eee aes ee 

oe ; . 
=. 

Roremenoman anid ie tte ua ee 

9 
1a | 

LET 
ee 

P 

coy 

rrr 
FE Bec 

ee ean ane rea 

wre 

Specie a aR ae Ra a a sessed 

 — 
p 

% 
_ 

g Boa 

rr 
dea 

i 
. 2-2 OF pera 

oe ee ats ata aah rates area eae Ta ane eat etna 

. 

a 

oat fate ataiet o FeaeeB Nee mene ie AR SREE Ry arate oi as fp 

ee 

geese eaetetitete, 

Red 

. 
#37=;=;*;— 

pence 

es 

: 

Seen fe, 

ae 

C 

Reset 

ee 

a0 og Cem 
ae 

[rr 
eee 

= 
F 

a 
~ —— 

AD 
(rr 

Bie 

F 

a 
‘s 

a 

ee any rctitnsecon Bena rare tae Seated 

= ¥ 
S 

2 LCL ee 

DD . 
%, 

2 
* wy 

aS 
Gee Sie ei ped 

eee ae pe 

LS 
P e 

x 

eae eee een 

Ee 
wg 

. 
e 

ser 

i. ss 

ms 

fener ee ee ee mee 

ee E > x 

ey 

Be, NG 
at a 

Ricca ane ee cena eee 

8 

a 

Me 

ae 

Rosana een 
Re 

es 
P 

mae 

Cc 
us 

Bae eeey eed ES 

es P 

wer , 
ur eS rs 

au Pa 
Pe 

PE 

ee 

. 

eee 

vette 

SEE eee ee ee ee 

} 

Au 
a 

‘ —_— 
o 

Ee 

es 

Se 

ae 

y 

con 

eee ee es 

ee ess ; 

oe 

oN 

Se, 
Ese aaa ne ae aa a 

ey 

oe 

so, 

ys 
Fis aate tae ee ee ea Wee 

ee 

a 

a Pet 
Be 

oer 

oes 

See 

u 
b-Zn 

* a 
S 

Ee ee 

SOE ee . 

a 

Ci 0, Ss a Mica £3 

i 
Bes Se 

Ear ee aa 

‘ee 

ae 

Be 

posse oan eam SO e
e
 

ee 

‘a 
p “ee 

i 
ee So es ge 

ame a 

Mn . 
e 

eetitte q 

Sh 
Re ae en Soe eha eee eee an 

SRR 
ee 

clit cee 

Dot 

Sees j 

mh 
ee pores re Se 

Reo crear , See ae 

‘ 
PN pa 

SEE 

mw 

es ee 
ee es pce 

Bee a 
cel cong 

wi ah” 
Rive’ a & f 

, 
Er es ae te ee Bae 

aoa 
“ 

‘ ee 
Ws 

olt apa 
i a 

“Sy ’ 
eee Pea ee ee Rs 

Seer © 
i ian 

gene 
re 

oy 
er 

eo 

eee, 

me aaa atl 
tt 

we 
Fe:: A » ee a ee eo a on Se 

TE 

_ a 

Re 

Whe 
Ea earn Ra Possaren ne Rar encais Rao sree 

peeeieeenaan ee > 

a 

ae 

—e Oy Ph Bes 
Seen 

ec 

Bocce enae canes 

= a 

Foe 

ated GA ti . ee Baio eRe 
cou ‘ver Tee 

Beene seer 

OI 

o 

an ie een Ee en eed Rive Sem cea 

Sosa on nN 4 

“signe 
ROSE MER NS Sern nein 

Ba cosas 
: 

es 

. 

4 
Br as OV 

of ee 
Pes 

Se ene 

“SEES AEE = 
pr asesnteeasiienty 

eee 

, e 

Me, ss, 

ioe 

bccn 
. 

ee 

—_— 
& g 

Se 

aes 

me ° 

eae 

ee ' 

x 

fier cane 

Nn 

q 

Pet 

oe sea 

 , 

R “4 
Pet . ‘ 

Pe Cee 

ee 

a 
— P, 

ld OS ee 

ee 

Cem 

a 

loies 7 

? YS Se EEE 

ee 
—_— 

fet 
: 

-: 

mes Se 

a
 

S 
Cc 

be N 

. 
ES 

Se 
ace 

a 

ee 

ey 

Ee 

a 

ee 

on 

SE 

: 

fA 

5 os 
; 

S
e
 

CS 
aN 

G 
a et 

® 

ee 

ll, ; 
fi 

a 

aN ee cma: a3 poets 

| 
===, cee 

os 

HA R E. Ss T 

Constania 

~~» Povcoennenng a 

wh 

ieee TER a a aa eae 

rc cL Se 

ss 

9 La 
na a ialaiat 

_ 
===» Pessccniey 

i ee a Ptaccnae 

££ 

me 2 

oe ee 

a CL 

oy 

anthers 

. SE 

i
,
 

“le 

Se 
_ 

Eas 

ee ae oa ee 
Cr aiova 

Mh 

Pe oe ie an 

a 

Se ae eee ce ie 

ms 

_— 
Ss) 

ee 

| i 
~~. ee 

, e 
— 

== ps 
ee 

eee eee eee gebes a Baseennanes ee , 

By 

 
e
e
™
 

ae 

ee 

. 
are eee ca ae aes! pane ee ae Eh oe ee. 

ag 

iii 
£P-r- 

ss 

Boe e roe aaa a aan oe uaa ee eee econ earns 

wn, 

 —r—tiCOiCOCOC 
scant neers i get utter ait 

ie ae ee ees SSE 
ee ee Ramtenen orn 

h 

 i8@i@é#i#£#==-= 
BEd RBA 5, yiatmuntnrcunerennt 

rr ——— 
PRRs sae SiN ned 

nt 

~~ 
rettate tattle sata he senate at ats tteennataentetaattat 

creas 

CLC Ponce 

etn . 

. ses—r—sOs—sesasaéaéase See 

peed 

panube “the, River 
—ri—“(Citw”wCOUCOCOmCsCSsSsSsSCsOSsOCsSCSQ PS see 

= 2s 
ar 

ce 
5

 

i —_- . 
Cf =, 

ei 
i
i
s
 

Pres ad 
es 

ss. ._ 
— 

#$§%Q%~~ 
ae - 

hsesmsmsmsesemsesememeeEeEG FESO IM ai 
ES 

CC 

la 

==. 

—— 

9. 

_. — 
r
—
—
—
—
 

 —— 
BS 

| 

S

S

 

 . 

i
.
 

SS 
...rrmrrr—~—~—<—r——SsS 

| 

=. ,
 

 
—
 

CCD 

 iii== 
y.lUmUrU™w™™~™”~”~”~”U™~™~™COCW 

 —COEN a yS.rt~—~—~———“ s
s
 

See 

 —“_——e >.rr—“i——O———~—~—S=S 

#@=-. 

- 
rr—“(NONRC 
S

e

 

—_. 

=—=——s—s—_hss—SMO—Chh a
 

r—r——— 

| 

=—EeseEOGeé§ 

e
e
.
 
_ 

| 

—
 

Ff 

= 

| 

| i 
=_===sesesesesEFf a

 

—_. 

 §§=6ms 
 
.
.
.
 

 —_. 

| 

=e 

geen 

P c 

- . =SEeEeeL  =—_... ; . is 
ee a 

a 
~~... 

Mest te rere 
$s . ” 

 —_- + 

ses ae — 
és 

 #2=CsSCmrcCCLC —_ 
ears 

c 
##- 

—r—“‘OOORESSCCOC:is;:ti:;‘(‘C 

c 
~—CECFs popes ~~ 

rr—”——— 

a
 

Boonie ane Ree eae 

=. 

ee 
—_ 
| 

=. 

pase 

~~ 

a
 

—=—=S—si‘“OseesSsS<SsSsSs 

LEGEN D 

-_ -. 
? 

-.:=—=—_Lhé<ésé—mCC'CCNCisis 

{ t rm ational boundary 
-
 

 —=—S~—sSOee 

e 

— 

a 
i iéé =

.
 

Pe 
¢ 

A 9 

a —
 

= Papasan eee 

 —rr—O—CO—CON Heiei a ee et See 

®& Capital 
| =
e
 Reig l becteradines ee ee 

6 

e@ City 
i

 

eee 

° 

|
 

= =——serers————e 
Ses See 

Ft Railroad | 
rrt— NN gy 

a River 
_ 

= Ft en ee 

|
.
 

_ ==; =e pesoee ened 

— 

——=BE Eso 
See 

Port 
Sr errstst—t—EF See Borer 

eee Sa ‘
e
e
 

ocean SSeS 

| 
4 

SS eee 7 sg 
ee Preece 

Poe enee ee coanad a 
an Mee 

es oo Ree nnn semen Biecnascoeataaeeani 

i 
ols. 

| ee ee * Se. Repose es en pana are 

See table for mineral symb 
C
T
 

ee 

> 

ee wie ee 

Saar ee Soran 
eo 

Beans aaeaia 

i ates lant. 
a -—CFere—e*eRECECGUGU«UG§$NS 

esse 
ee 

*@ 

bol indi 
— 

EE AN 

Underlined sym 
— 

eae ee 
ees 

: ive 

eS “ee. 
ee 

“oe 

ee Fee eee aera eee — 
., #&727=%?z%- ee ee 

2 
‘ 

uy 

foe eee ar eenkes Siege eee ; Ee 
2 eee Je 

4 
ace 

Pen esaae noes a ee 

P SE Ee 1 Sa eee 

7 

Ce ny See eS osesostesesons Soca 
aoe 

ee 

poscconeeenna a Regence eee eee 

~~. ree eth ear RSet a ea 

SE OS aang aS 
ee ii aaa 

a 
‘ t 

Bisse este



ne 

THE MINERAL INDUSTRY OF ee 

| By Walter G. Steblez 

Romania remained a modest producer | transportation; military industries; and | handle copper concentrates containing 

of copper, iron, lead-zinc, and manganese | mining and mineral industries. “Regies | relatively high values of cadmium, lead, 

ores and bauxite during 1993. The | autonomes" were to continue to be owned | and zinc. But perhaps the most serious 

country’s output of petroleum was | and operated by the Government but environmentally polluted zone in the 

substantial by European standards despite | could lease or sell some assets to increase | country was that around Copsa Mica, 

a continuing decline caused by both | their profitability. which has been a major center for the 

depletion and a lack of technology needed country’s petrochemical industry, as well 

for increasing the recovery of petroleum. | ENVIRONMENTAL ISSUES as the location of Romania’s Imperial 

In 1993, Romania’s development of a lead and zinc smelter and refinery. The 

market economy system continued to be | - Romania’s industries, compared with | annual discharge of pollutants from these 

the major activity within the country. | those of market economy countries, were facilities that was reported in 1990 

However, in contrast with the past 2 | relatively inefficient and polluting. The | amounted to about 30,000 tons, 

years, the rapid decline of industrial | country’s steelworks, nonferrous metals | containing formic and sulfuric acids, as 

| production, resulting from the country’s | processing plants, low-rank-coal-fired | well as dust bearing cadmium, copper, 

transition to a market economy system | powerplants, cement factories, and | lead, and zinc. Additionally, in the 

from central industrial planning was | petroleum refineries were among the | mining sector, severe environmental 

apparently slowed down. Also, the | heaviest polluters in the country’s damage had been caused by untreated 

country’s transition to a market-based | industrial sector. According to estimates tailings and overburden dumps. 

economic system forced sharp reductions | made in 1990 by the Romanian Ministry Reportedly, the use of outdated 

of Government subsidies to large sectors | of the Environment, the country’s | processing technology and relatively low 

of industry, including those involving the | average annual discharge of pollutants mineral recovery allowed significant 

minerals sector. included 138 Mmt of noxious emissions | amounts of potentially useful metal and 

(including 134 Mmt of CO,, 1.8 Mmt of | other mineral components to be 

GOVERNMENT POLICIES SO,, 870,000 tons of NO,, 8,500 tons of | discharged into the environment, largely 

AND PROGRAMS ammonia, and 2,300 tons of phenol).' | into the soil and aquifer. In many cases, 

«dE «Additionally, “hot spots" of| the application of modern minerals 

The Government of Romania | environmental pollution in Eastern processing technology at the country’s 

continued to decentralize and | Europe included a number of industrial tailings and overburden dumps reportedly 

denationalize the country’s economy. | centers in Romania associated with the | could help abate the high level of 

The sale of state-owned enterprises was production of nonferrous metals such as | environmental degradation. A major 

handled by Romania’s National Agency Baia Mare, Copsa Mica, and Zlatna. | issue concerning environmental legislation 

for the Privatization and Development of | Baia Mare’s smelting and refining | in Romania as well as that in other 

Small and Medium Sized Enterprises. operations in 1990 reportedly emitted | former Council for Mutual Economic 

Formerly centralized state-owned between 30,000 and 50,000 tons of SO, | Assistance (CMEA) member countries 

enterprises were grouped into state-owned and more than 3,000 tons of metallic | was the general lack of enforcement of 

commercial companies, joint-venture dust, which included 450 tons of lead and | many or all of the provisions prescribed 

enterprises with foreign participation, and several dozen tons of arsenic cadmium | by law. Although the degree of 

the so-called "Regies autonomes.” The and zinc. Similarly, but to a lesser | noncompliance varied among the former 

designation "state commercial company" extent, the Zlatna copper smelter and | CMEA members, nevertheless, by most 

included small- to midsized enterprises refinery, reportedly, has been releasing | accounts, the lack of enforcement was 

that were to be in the process of annually hundreds of tons of lead and | extensive in all cases. 

denationalization. The "Regies | Copper into the atmosphere. Modernized In Romania, primary environmental 

autonomes" included utilities such as | in the mid-1980’s, the Zlatna smelting | regulations, contained within the 1973 

telecommunications, electric power | and refining operation was somewhat | Law on the Environment (Law No. 9), 

industry, postal services, and mass better equipped than that of Baia Mare to | outline the basic provisions concerning 
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the country’s environmental protection. | directly Government-owned entities or as | underground bauxite mines at Dobresti- 
Many of the environmental protection | state-controlledcorporationsorcompanies | Oradea. In previous years, domestic 

provisions in this legislation generally had | in the process of denationalization. (See | bauxite was blended with small quantities 
been considered too strict to be | table 1. | of bauxite imported from the former 
enforceable, especially those Pertaining to} _ - uBeosiavia Ce enero) to 
ambient air quality stan . After | TRAD | € used as a ock at the Oradea 
1989, the oO ee of Romania ) alumina refinery. However, owing to the 

established the Ministry of the At yearend, Romania and _ the | international trade embargo placed on 
Environment (Law 264/1991, Ministerul | International Monetary Fund (IMF) | Serbia and Montenegro, this source of 
-Medliului), whose principal | agreed on terms and conditions for IMF | bauxite was no longer available and 
responsibilities were to include | loans to Romania, reportedly worth $696 | Tesulted ma feedstock shortage to 
enforcement of environmental regulations | million. According to the terms of this | Romania’s industry. Imported feedstock 
through inspections and levies of fees and | agreement, Romania must formally adopt | “5 used exclusively at the Tulcea 
fines. | Given the current lack of | requisite legislation to accord with IMF | 7 efinery. Bauxite traditionally imp orted 
comprehensive emission standards from | regulations before any monies will be from Greece for oe ee refinery od 
industrial point sources of pollution, | released. The release of IMF funds to en y by bets ‘te * manorted: fe on 
enforcement often has proved | Romania was stopped in 1991, owing to Atetrolia he d Guinea P | 
problematic. Additionally, effective | the IMF’s dissatisfaction with the pace The Tulcea refine lusivel : . , ry exclusively 
inspections by agencies of the Ministry of | and content of Romania’s reform ; | ; produced metallurgical-grade alumina, the Environment were reduced further by | program. In 1993, however, the IMF while the Oradea refinery produced a 
the assessment of fines that reportedly noted a greater _ degree of _ Price | small quantity of hydrated alumina in 
were too low to be consequential. In liberalization, reduction of subsidies, and addition to the metallurgical-grade | 
1993, a draft of a new environmental law amendment of the tax system. | product. Romania’s only primary 
was under parliamentary study and | Additionally, the Government indicated @ | aluminum smelter was at Slatina in the | 
consideration. | | __ | greater resolve to reduce inflation, which | southeastern part of the country. In 

In 1993, following a Greenpeace | had an annual rate of more than 300% 1993, Alro SA, Romania’s aluminum 
revelation that significant quantities of | during the year; to increase industrial producer, canceled the company’s 
chemical wastes had been shipped from | production (down by 50% in 1993 previous plans to reduce the plant’s 
Germany to Romania, the Government of | compared with that of 1989); and to operating potlines from four to two. 
Romania passed legislation banning the | increase the rate of denationalization According to industry spokespersons, the 
import of specific wastes. Reportedly, | through the sale of state-owned | Slatina smelter would continue to produce 
600 tons of paints, lacquers, pesticides, | enterprises.‘ about 110,000 mt/a of primary aluminum 
caustic soda, and phenolic acids were In October, the U.S. House of | until the year 2000 at a small profit. The 
shipped to Romania from Germany in | Representatives voted to restore most- | smelter, with an installed capacity of 
1993. The Government of Romania | favored-nation (MFN) trading status to | 263,000 mt/a of aluminum, has had to 
exempted those wastes that are imported | Romania. In past years, Romania’a | reduce output by more than one-half 
for domestic processing; but the import | principal mineral exports to the United | because of steep increases in energy costs 
of these wastes would require a license.’ | States were semimanufactured steel and | since 1989.° ano are reported i 

| troleum refinery products. it was evaluating feasibility studies | 
PRODUCTION e vP drafted by Pechiney of France, Norsk 
Tn STRUCTURE OF THE Hydro of Norway, and other European 

ni companies to modernize the Slatina 
Roranicre ek voduction appeared MINERAL INDUSTRY smelter, phereby making it more attractive 

to have been slowed down substantially. The information provided in table 2 to abet h eign aunt ad 
Factors such as shortages of foreign | lists the names of administrative bodies as | 4 sro" he fhe Seine nae en 

| exchange required for imports of raw | well as subordinate production units of | YO ne doindetn eden ting 
materials (largely natural gas and | the chief branches of the country’s spout $100 ° “ion P ot a ive st 
petroleum), the relatively slow pace of | mineral industry. (See table 2.) - ‘i ; «3 ‘on 5 © feirol i The 
transition to a market economy system, as te over fc he fe H ere. ‘he 

well af the loss of the CMEA-hed | COMMODITY REVIEW | "or, vas, '© bein, following, the 
mineral commodity trade continued to procedures and an independent audit of 
adversely affect Romania’s heavy | Metals the enterprises’ assets. 
industries. In 1993, Romania’s entire 

mineral industry continued to be owned Aluminum and Bauxite.—Romania , ; , 
and operated “by the state either as | continued to operate both open pit and Copper.—Romania continued to mine 
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copper largely in two districts: the | Romania’s steel products were buyers insufficient to generate the funds needed 

northeastern part of the country that | from North Africa, China, and the | for the steel industry’s modernization 

included mines at Baia Sprie, Cavnic, and | Middle East. An even greater growth in | program. According to Siderom, the 

Lesul Ursului, and in the southwestern | Romania’s exports of steel products to | state holding company for the country’s 

part of the country, with major mines at | these areas mainly was limited by | steel industry, the restructuring plan for 

Moldova Noua, Rosia Poieni, and Rosia | reported shortfalls of iron ore and other | the steel industry from 1993 to 2002 

Montana. Generally, the grade of ore | raw material deliveries to Romania’s steel | would cost about $ 2.7 billion. | | 

has been low, with major producing | mills.’ In 1992 and 1993, foreign trade Compared with other former CMEA 

mines (Moldova Noua and Rosia Poieni) | transactions were no longer a state members, such as Poland, foreign 

hoisting ore grading about 0.35% Cu or | monopoly, a fact that reflected the | participation in Romania’s steel industry . 

less. Concentrates from these areas have | transitional process of the country’s | was minimal, and that which did occur 

been smelted and refined at Baia Mare | economy toward decentralization, | reportedly experienced difficulties in 

and Zlatna. The serious pollution | denationalization, and gradual adoption of | negotiating through Romania’s legal | 

problems associated with the country’s | market economy mechanisms. Although | system. The principal foreign 

metals sector continued to affect the | the entirely state-owned foreign trade | commercial arrangement with Romania’s 

country’s copper industry as well. The | organization (FTO) Metalexportimport steel industry involved Celmag, an Italian 

volume of fugitive flue and other gases at | continued to handle a substantial amount | steel trading group that formed a joint 

the Baia Mare smelter reportedly | of the country’s steel trade, such formerly | venture, called Easteel SA, with 

continued to be severe as was the volume | state-owned FTO’s as Metanef and | Romanian parties in 1992. Through the 

of dust leaked into the environment. The | Mondexim had been semiprivatized and | Easteel joint-venture arrangement, a 

former effluent contained up to 6% Zn | conducted significant portions of the | Celmag acquired a 49% share in 

and 2% Pb as well as large quantities of | country’s steel trade during this period. Romania’s steel producer Socomet 

cadmium. The major issue at Baia Mare On balance, however, Romania’s steel | (formerly, Otelu Rosu) with the aim of 

has been the use of copper concentrates, | industry continued to encounter many | exporting billet from Otelu Rosu 

which were beyond the capacity of the | (largely structural) problems during the | following the steel plant’s modernization. 

smelter to handle.° country’s transition to a market economy. | The remaining shares were allocated to 

Reportedly, the Department of Metallurgy | Stima, a Romanian machine tool 

Iron and Steel.—Despite showing | of the Ministry of Industry had drafted a | producer, 4%; Socomet, 29.25%; 

increases in 1988 and 1989, the output of | preliminary plan to rationalize the | Siderom, 15.75%; and Acciaieria San 

iron ore from the country’s two operating | country’s steel industry. The main thrust | Marco, a subsidiary of Celmag, 2%. | 

mines at Hunedoara and Cluj Napoca | of this plan was to firmly establish Sidex | The steel mill’s old electric furnaces were 

generally has been declining since 1970. | Galati (Galati) as the center of the | to have been replaced during 1993 with 

Moreover, domestically produced ore and | country’s crude steel production that | new electric arc furnaces supplied by Ing. 

concentrate did not significantly | would account for about 60% of total | Leone Tagliaferri & C SpA.? 

contribute to the feedstock requirements | crude steel output. The Hunedoara iron | Additionally, the modernization of Otelu 

of the country’s steel industry. In 1993, | and steel complex was to become the | Rosu’s 240,000-mt/a "550" rolling mill | 

about 0.9 Mmt of low-grade ore (26% | center of long products production and | was scheduled for 1994. The cost of 

Fe) was washed and concentrated to | annually contribute approximately 20% of modernization reportedly would amount | 

produce about 130,000 tons of | the country’s total crude steel production. | to $40 million and was to be provided by 

concentrate, grading 50% Fe. | The reorganization plan envisaged the Celmag in the form of equipment, 

Consequently, more than 95% of the iron | remaining crude steel output (20%) to be engineering services, technical knowhow, 

and steel industry’s iron ore requirement | distributed among the Calarasi, Cimpia | as well as arrangements for hard currency 

was met through imports. The former | Turzii, Otelu Rosu, and Tirgiviste steel | funds. However, Easteel’s problems at 

U.S.S.R. (particularly Russia and | mills.* Additionally, this plan called for | the Otelu Rosu operation reportedly 

Ukraine) traditionally had been | the complete decommissioning of all | became increasingly apparent in the early 

Romania’s chief supplier of iron ore, | remaining open-hearth steel production | part of 1993, involving overland 

accounting for more than 50% of total | capacities (28% of steelmaking in 1993) | transportation time lags for the mill’s 

imports of iron ore. as well as other outdated facilities and | products, local cash transfer and 

Following two years of continual | equipment in the steel industry. The | conversion delays, as well as fuel 

decline in steel output, 1992 ended with | unavailability of sufficient amounts of | shortages in the country that forced 

a note of optimism for Romania’s steel | foreign exchange was the principal | significant cutbacks in the plant’s 

industry. Yearend activity in the industry | drawback to realizing many of these | production. These issues apparently 

showed marked growth in the volume of | proposals. Export sales by the steel | limited the operation’s exports in the 

steel exports at relatively favorable | sector and foreign participation in the | early part of the year to 10,000 tons of 

prices. |The main contractors for | industry by yearend 1993 had been billet to Lebanon. In April, Celmag 
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encountered further problems as the | concerning this sector have been | contracts for four blocks presented in the 
Government of Romania appealed to | reported. The Dacia Diamond Enterprise | first licensing round had been signed, 
Romania’s Supreme Court in an effort to | was created in 1980 after 5 years of | covering concessions for Amoco 
force Celmag to make its initial financial | research and development. In 1993, the | Production Co. (Amoco) of the United 
installment of its investment in the | enterprise operated under the auspices of | States, a subsidiary of the Amoco Corp., 
Easteel project entirely in cash. the Ministry of the Interior and had been | Enterprise Oil Exploration Co. of the 

assigned the status of a military unit only | United Kingdom, and Shell Romania 
Gold.—Romania’s reported gold | to protect the enterprise’s technology as a | Exploration BV of the Netherlands. In 

production of 2 mt/a was primarily a | state secret. Because of the decline in | August 1992, Amoco concluded a 
byproduct of the country’s copper and | Romania’s industrial output from 1989 to | contract with the Romanian Government 
lead and zinc mining and refining | 1993, the corresponding domestic demand | that would permit the company to explore 
operations. Small amounts of alluvial | for industrial diamonds had fallen | and operate potential production facilities 
placer gold also have been produced. In | significantly. By yearend 1992, 95% of | in block 7 in the Bend Area in the 
1993, gold production reportedly reached | the enterprise’s output was earmarked for | Carpathian Mountains Northeast of 
4 tons, possibly from increased placer | export. The value of the company’s | Bucharest. The actual contract reportedly 
operations. diamond exports in 1991 reportedly | called for production sharing with ARCO 

amounted to $6 million.” Reportedly, | on a 50% basis. According to Amoco 
Lead and Zinc.—Low-grade ore was | diamond production had virtually ceased | geologists, the petroleum resources in this 

produced at underground mines in the | at the end of 1992 because of falling | producing area amounted to 3.5 billion 
Baia Mare, Borsa, Certej, and Rodna | domestic and foreign demand, and there | barrels, and are hosted in Oligocene age 
districts, grading from 0.4% Pb and | had been no indication in 1993 that the | Kliwa sandstones overlaid with sequences 
0.6% Zn to 1.0% Pb and 1.2% Zn. | status of this industry had significantly | of evaporites and shales. The Kliwa 
Moreover, Romania’s lead and zinc ores | changed. sandstone in Amoco’s block 7 had not 
also contained copper (0.35 %), as well as been penetrated previously during drilling 
associated antimony, bismuth, cadmium, | Mineral Fuels | operations. Enterprise Oil Exploration of 
gold, and silver. Owing to the complex the United Kingdom was awarded two 
mineralogy of the lead and zinc ores, Natural Gas and _ Petroleum.— | offshore blocks (13 and 15) in the Black 
concentrates produced from these ores | According to industry spokespersons, | Sea in September 1992, offered during 
were of uneven quality. Lead and zinc | total recoverable reserves of petroleum at | the first licensing round. Enterprise was 
recovery in concentrate reportedly ranged | deposits currently under exploitation in | the majority partner with Canadian Oxy 
between 50% and 75% Pb and Zn and | Romania amounted to about 206 Mmt, (Occidental Petroleum), holding 65% of 
serious environmental pollution in 1993 | which would be sufficient to last more | the interest in the venture. Enterprise 
continued to be associated with the | than 30 years at a production rate of 6.5 | was also the operating entity in the 
country’s lead and zinc industry. Mmnit/a. It was believed that additional | partnership. Blocks 13 and 15 are in 

significant resources of both natural gas | what has been referred to as the Babadag 
Industrial Minerals and petroleum could be found in| Basin. The former, "Pelican Block," | 

structures at depths greater than 3,000 m. | covers 2,980 km? in water depths of up to 
Romania’s extensive output of | Romania, perhaps the world’s oldest | 60m. The latter, "Midia Block," covers 

industrial minerals apparently was | petroleum producer, reached its apogee of | an area of 4,080 km? with water depths 
| sufficient to meet most domestic needs. | both petroleum and natural gas production | of up to 120 m. Since the award of the 

Barite, bentonite, diatomite, feldspar, | in 1976, when the country produced more | contract, Enterprise has conducted 1,500 
graphite, gypsum, kaolin, and limestone, | than 14 Mmt of petroleum and 1.33 | km of 2-D seismic work on block 13 and 
among others, were mined at about 60 | trillion cubic feet of natural gas. From | 4,300 km on block 15. The first test well 
deposits throughout the country. | 1976 through 1989, Romania’s output of | was reportedly scheduled to begin 
Industrial minerals should play an | both commodities had declined by | operation in the second half of 1994. 
increasingly more important role in the | reportedly more than 40%. The decline | Shell Romania Exploration BV of the 
country’s economy. The need to | of production was attributed to depletion | Netherlands signed a production-sharing 
modernize the country’s economy and | as well as to outdated oilfield | contract with the Romanian Government 
infrastructure will increase demand for | technology.'! Soon after the revolution of | in August 1992, covering block 10 in the 
asbestos, cement, clays, dimension stone, | 1989, Romania began to develop aj Transylvanian Basin, an area of 
and other industrial minerals. program to allocate potentially | approximately 5,800 km?, between the 

Reportedly, until 1989 all facts | commercial petroleum and natural gas | cities of Bistrita, Tigru Mures, and Cluj 
concerning Romania’s industrialdiamond- | properties to outside investors. In 1990, | Napoca. On the Romania side, Nimir 
producing industry were classified as a | the first licensing round was initiated | Petroleum Co. Romania Ltd. acquired a 
state secret. However, following the | covering 12 onshore blocks of property | 50% interest in the block in March 1993. 
revolution of 1989, more details | and 3 offshore blocks. By yearend 1993, | The provisions of the agreement called 
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for exploration work to be done at the | Mmt/a of high-sulfur crude petroleum in | Reserves 

section underlying the Miocene salt | units installed after 1960 and an | 

sequence. The overlying section already | additional 7.5 Mmt/a of low-sulfur crude In view of Romania’s efforts to orient 

had been explored extensively by | petroleum in older refining units. its economy to a market-based system, 

Romgaz, which subsequently produced Romanian sources indicated that as of | the country’s mineral resources will have 

large amounts of natural gas from the the 1st of July Romania’s debt to Russia | to be reevaluated from a market economy 

Upper Miocene sands. Shell company incurred through past shipments of | perspective. Reserves, as defined by 

spokespersons reported that the company natural gas amounted to US$62 million, | market economies, are mineral deposits 

intended to allocate US$40 million for | down from $80 million earlier in the | that can be mined at a profit under 

this work.'2. In 1993, a number of other | Yet- ‘5 Following negotiations in July in | existing conditions with existing 

foreign firms were negotiating for or Moscow to liquidate the extant debt, | technology. In former centrally planned 

expressing interest in further block Romania signed contracts worth $36 | and other nonmarket economy countries, 

properties. Reportedly, Gandalf million obligating shipments of such as Romania, political rather than 

Explorers International Ltd. of Houston unspecified goods to Russia. | The | economic consideration was paramount in 

negotiated with Romanian authorities in additional $25 million would be paid in | formulating policies for industrial 

August for the rights to an exploration cash by yearend 1993. Meanwhile, development. Political directives to 

and production-sharing contract at block deliveries of Russian gas to Romania | discover exploitable mineral resources 

F at Moinesti (1,781 km?) that was were to continue. a may have resulted in possible 

offered in the third round of offerings - Reportedly, Romania sold its rights to | overestimations and other distortions of 

, ’ | a rich Libyan oilfield to Spain’s Repsol | collected field data. For a detailed 

Also, bids were received from Hardman SA during the year. The oilfield was | explanation of the system that was used in 

Resources, Maxxus Ener BY: Norcen of secretly acquired by the Romanians in the | former CMEA countries for measuring 

Calgary (Canada), and Triton Energy for early 1980’s in a deal that was to include | reserves, see that chapter on Russia in 

Blocks B/Tirgoviste, C/Pitesti, and | 4 barter-type arrangement of Romanian | this volume. 
A/Ploesti, offered in the fourth round. goods in exchange for crude petroleum. 

According to Romania’s petroleum | This was essentially an arms for oil | INFRASTRUCTURE 
industry sources, supplies of crude | exchange. When Romania’s arms} »”»-«<&I 

petroleum from domestic and foreign | shipments to Libya ceased after the Romania’s inland transportation system 

sources in 1993 would amount to | revolution of 1989, so did the shipments | consisted of 85,798 km of railroads, | 

approximately 18 Mmt and in 1994 to | of crude petroleum to Romania." highways, and inland waterways. The 

20.6 Mmt (equal to the level achieved in railroad system included 10,860 km of 

1990).'° These amounts are considerably Nuclear Energy.—Construction of | 1.435-m-gauge track and 45 km of broad- 

less than the country’s total rated refining | Romania’s Cernavoda nuclear powerplant | gauge track; 3,411 km of track was 

capacity of 32.7 Mmt/a. With domestic | continued in 1993. The first 685-MW | electrified and 3,060 km was double 

production of crude petroleum having | Candu reactor unit was scheduled to track. The highway and road system 

fallen to less than 7 Mmt/a, the country | begin operation in 1995. When the | consisted of 35,970 km of paved roads, 

must import greater volumes of feedstock | subsequent four 685-MW reactor blocks 27,729 km of roads surfaced with gravel 

for its refineries. In 1991, a holding | are completed, the Cernavoda power | and crushed stone, and 9,100 km of 

company, Rafirom S.A., was created to station would account for about one-third | unsurfaced roads. The country’s inland 

reorganize a number of state-owned of the country’s generated electric power. | waterways (Danube River) consisted of 

enterprises in the petrochemical sector According to representatives of | 1,724 km with riverine ports at Giurgiu, 

(including refineries), and associated Romania’s national electric company, | Drobeta-Turnu Severin, and Orsova. 

engineering, maintenance, and sales approximately 250 domestic enterprises | Seaports on the Black Sea coast were 

entities. had contributed to the country’s nuclear | Braila, Constanta, Galati, and Mangalia. 

The total catalytic cracking capacity | Program. Both nuclear fuel and heavy | Romania’s merchant fleet consisted of 

for Romania’s refineries amounted to | Water would be manufactured in | 262 ships with a total weight of 

121,260 bbl/d and that of catalytic Romania. Also, the country’s uranium | 5,207,580 dwt. Additionally, crude 

reforming 100,843 bbl/d. Reportedly, resources were reported to be sufficient petroleum was carried in 2,800 km of 

restructuring priority in the country’s to operate the Cernavoda nuclear | pipeline, refined petroleum products in 

important petroleum refining industry powerplant for 30 years. In 1993, | 1,429 km of pipeline, and natural gas in 

would be given to A him SA reportedly three workers died and one | 6,400 km of pipeline. 

Petrobrazi SA, Petromidia SA, Petrotel Rowe Heavy Wa en ee ee OUTLOOK..~—<—~ CC~C~™ OOK 

SA, and Rafo SA. “Among the total Turnu Severin. However, few details 

number of refineries, these constitute the | relative to the cause of the accident were Low ore grades; severe environmental 

Collen s an and largest op a OS released. damage caused by the country’s metals 
ollectively, they can process , 
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TABLE 1 

ROMANIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

OS 
. Annual capacity® 2 e Commodity 1989 1990 1991 1992 1993 (ian. 1, 1994) 

eee SB BP) 
METALS 

Aluminum: 

Bauxite, gross weight 313,000 242,800 200,400 175,120 3184,500 500,000 

Alumina, calcined, gross weight 611,000 440,000 413,000 279,667 3293,174 620,000 

Ingot including alloys: 

Primary 7269 ,000 168,000 *°113,000 111,992 3116,060 275,000 

Secondary 13,000 10,000 * °7,000 6,706 33,700 15,000 
Total 282,000 178,000 ™120,000 118,698 119,760 290,000 

Bismuth, mine output, Bi content® 65 40 55 50 40 70 
Cadmium metal, smelter® : 186 40 10 10 10 200 

Copper: 

Mine output, Cu content * °47,000 31,974 727,154 *25,030 325,361 50,000 

Met O— Ooo eee SS I 
Smelter: 

Primary® 38,000 27,325 27,800 723,436 325,193 40,000 

Secondary’ 1,500 1,000 1,000 1,000 1,000 2,500 

Total 39,500 28,325 °28,800 724,436 26,193 42,000 
Refined: 

Primary*® 742,000 *40,347 729,838 721,000 20,000 42,000 

Secondary® 6,000 *4,000 *4,000 *3,079 3,000 8,000 

Total °48,000 44,347 *33 838 *24,079 23,000 50,000 
Gold, mine output, Au content kilograms 6,000 ¥e3,000 * 3,000 3,700 34,000 6,000 
Iron and steel: 

Iron ore: 

Gross weight thousand tons 2,482 2,002 * °1,400 71,250 904 2,500 
See footnotes at end of table. 

266 THE MINERAL INDUSTRY OF ROMANIA—1993



re 

TABLE 1-—-Continued 

ROMANIA: PRODUCTION OF MINERAL COMMODITIES* 

(Metric tons unless otherwise specified) 

cnn
 rs 

Commodity? 1989 1990 1991 1992 1993° “jen 1, 1994 ° 

METALS—Continued 

Iron and steel—Continued: 

Iron ore—Continued: 

Content (26 % Fe) thousand tons 645 "275 199 180 130 650 

Metal: 

Pig iron do. 9,052 6,355 4,536 3,111 33,191 9,500 

Ferroalloys:° 

Ferrochromium 26,849 20,633 720,380 36,977 33,907 44,000 

Ferrosilicon 50,000 40,000 *30,000 323,318 323,560 50,000 

Ferromanganese 80,000 60,000 *40,000 327,130 316,390 80,000 

Ferrosilicomanganese | 40,000 30,000 30,000 328,159 322,040 40,000 

Silicon metal 4,400 4,000 *1 ,000 * 3430 400 4,500 

Steel: 

Crude thousand tons 14,411 9,761 7,110 *§,372 35,400 16,000 

Semimanufactures: 

Castings and forgings, finished* do. 1,300 1,000 1,000 5370 350 1,500 

Pipes and tubes do. 1,360 1,041 * °600 *°200 200 1,400 

Rolled products do. 711,371 7,542 F e5 500 4,800 34,120 13,000 

Lead: 

Mine output, Pb content | "37,679 24,700 16,177 16,834 15,000 40,000 

Smelter, primary 24,908 12,549 10,300 13,944 13,500 40,000 

Lead: 

Refined: 

Primary 24,908 *°15,688 * 13,205 14,416 711,818 ~ 42,000, 

Secondary 716,192 *5 000 * 4,000 71,750 35,610 20,000 

Total 41,100 720,688 17,205 16,166 «17,428. ~ 62,000 

Manganese: 

Ore, gross weight thousand tons 219 213 120 100 3125 250 

Concentrate:* 

Gross weight do. 48 40 20 "15 15 50 

Mn content do. 12 10 5 "4 4 20 

Silver, mine output, Ag content’ 100 80 80 373 370 100 

Zine: 

Mine output, Zn content 54,467 736,048 26,871 725,030 31,500 55,000 

Metal, smelter, primary and secondary 29,849 11,464 8,739 711,616 314,071 66,000 

INDUSTRIAL MINERALS 

Barite 25,250 F 65,000 F 70,000 118,100 312,050 120,000 

Cement, hydraulic thousand tons 13,265 10,838 7,300 6,900 36,837 14,000 

Clays:° 

Bentonite *175,000 150,000 150,000 120,000 120,000 200,000 

Kaolin 400,000 250,000 250,000 200,000 200,000 450,000 

Diamonds, synthetic industrial® thousand carats 5,000 3,000 3,000 3 — 5,000 

Diatomite 49,975 40,000 ¥ 30,000 14,530 39,972 50,000 

Feldspar 59,960 °45,000 * 40,000 27,715 387,701 65,000 

Fluorspar® 18,000 12,000 12,000 15,000 15,000 25,000 

Graphite 10,000 *6 000 *6,000 2,300 53,162 15,000 

See footnotes at end of table. 
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TABLE 1—Continued 
ROMANIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1989 1990 1991 1992 1993° “Gan 1. 1998, 
INDUSTRIAL MINERALS—Continued 

Gypsum* thousand tons 1,400 800 800 *800 100 1,500 
Lime do. 3,983 3,028 *3,000 * *3,000 3,000 4,500 
Nitrogen: N content of ammonia do. 2,736 1,786 °1,800 °1,100 31 333 3,000 
Pyrites, gross weight do. 897 * 000 * 900 965 3560 1,000 
Sit: RN OSS SS —— 

Rock salt® do. 2,000 2,000 *1,000 3900 3808 2,000 
Other do. 3,038 2,262 * ¢3,000 1,590 31,378 4,000 

Total do. 5,038 4,262 * 4,000 2,490 2,186 6,000 
Sand° do. r 31500 *1,500 4,000 4,000 34,404 5,000 
Sodium compounds, n.e.s.: 

- Causticsoda—“‘SéSCS;*™*~;~;™~;™~™!C MO; 763 552 °500 °500 500 800 
Soda ash, manufactured, 100% 

Na,CO, basis do. 889 632 *600 700 700 900 
Sufi; LLL SSS ~— 
~ Scontentofpyrites® = = ~~ doz« "350 350 350 7385 3925 400 

Byproduct, all sources’ do. 3375 300 250 200 200 400 
Total® do. *725 7650 *600 *585 425 800 

Sulfuric acid do. 1,687 1,111 °1,100 *1,000 1,000 2,000 
Talc 45 638 * 20,000 * 10,000 6,330 39,000 50,000 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black 77,000 58,000 * 50,000 * °50,000 327,357 110,000 
CM SIE eS ~~ 

Run-of-mine: 

Anthracite and bituminous thousand tons 11,583 5,950 r e5,100 *5 500 5,500 12,000 
Brown do. 899 677 * °550 *570 600 1,000 
Lignite do. 53,980 34,220 * 29,000 *35,000 35,000 55,000 

_ Toals—<~*éi‘“‘“‘“‘ ST!!! dO: 86z462 «6 OAT 88S ~ *41,070 41,100 ~ 68,000 
Washed (produced from above): IEEE ~~ 

Anthracite and bituminous: | 
For coke and semicoke production do. 3,218 1,351 ¥ °1 200 * °1 077 1,100 4,000 

-—s“ Forotheruses=—=—“‘t*ts*~™S™S™*™*™*™*CCCCC”C”CCOC Ow 5,082 3,096 ¥ 2.500 "3,000 3,000 6,000 
Brown do. 843 640 7 °514 540 3579 900 
Lignite do. 52,200 33,097 ¥ 28,200 33,700 334,945 55,000 

Total do. 61,343 38,184 932,414  *38317 39,624 ~ 62,000 
Coke: IEEE SS ~~ 
nr 5,322 3,700 "2 388 2,642 32,403 5,500 
a e 548 278 300 F 00 266 700 

Total do. 5,870 3,978 72.688 2,842 2,669 ~~ 6,200 
Fuel briquets (from brown coal)° do. 750 500 450 400 370 800 
Gas, natural: EEE I OO 

Gross: 

Associated million cubic meters 10,729 9,182 * °7,500 * °7,000 7,000 10,000 
Nonassociated do. 22,222 19,154 F 16,500 F 15,136 15,000 20,000 

Total do. 32,951 28,336 * 24,000 * 22,136 22,000 30,000 
Marketed® do. 29,500 21,000 23,000 20,000 20,000 25,000 

See footnotes at endoftable. SSS 
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TABLE 1—Continued 

ROMANIA: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Ta A al Capacity” 

Commodity? 1989 1990 1991 1992 1993° ‘yen 1, 1994) ° 

MINERAL FUELS AND RELATED 

MATERIALS—Continued 

Petroleum: 

Crude: 

As reported thousand tons 9,173 7,928 6,791 6,614 6,700 7,000 

Converted thousand 42-gallon barrels "68,853 59,508 50,973 749,645 50,590 51,000 

Refinery products do. 195,939 154,055 799 ,948 r 695,000 95,000 250,000 

"Estimated. ‘Revised. 

Nncludes data available through Feb. 1994. 

2In addition to the commodities listed, antimony, asbestos, and a variety of crude construction materials are produced, and molybdenum may have been produced as a byproduct of 

copper from 1988 on; but output is not reported quantitatively, and available information is inadequate to make reliable estimates of output levels. 

’Reported figure. 

‘Estimated series were based on published data on concentrate production. 

TABLE 2 

STRUCTURE OF THE MINERAL INDUSRTY OF ROMANIA FOR 1990 

(Thousand metric tons unless otherwise specified) 

I 
Al 

Commodity meer a state ovaed) Location of facilities ancy 

Alumina Ministry of Metallurgical Industry Plant at Oradea, near Hungary’s border 270 

Do. do. Plant at Tulcea, Danube Delta 270 

Aluminum, primary do. Slatina Aluminum Enterprise, 120 kilometers west of 270 

| 
Bucharest 

Barite Ministry of Mines Ortra mine, Rosia Montana, southwest of Cluj 100 

Bauxite do. Oradea-Dobresti Mining Complex, near Hungary’s border 350 

Cement Ministry of Industry Tasca-Bicaz plant, near Piatra Neamt 3,000 

Do. do. Cimpulung plant, about 60 kilometers north of Pitesti 2,000 

Do. do. Medgidia plant, west of Constanta 1,000 

Do. do. Pieni plant, 20 kilometers north of Tirgoviste 600 

Coal: 

Bituminous Ministry of Mines Valea Jiului Mining Complex, near Hunedoara 10,400 

Lignite Ministry of Mines, Oltenia Mining Complex, Jiu Valley, Oltenia County, north of Craiova 20,300 

including Rovinari Mining Enterprise 

Do. Ploesti Mining Complex About 50 kilometers north of Bucharest 8,700 

Copper: 

Ore (concentrate) do. Baia Mare, Baia-Sprie, and Cavnic mines, northwest area near 180 

Ukraine’s border; Rosia Montana, Noud, Borsa, Balan, and 

Lesul-Ursului mines—in east-west arc along Carpathian 

range; Rosia Poieni mines; and Moldova Noua mines, 

southwest near Danubian border with Yugoslavia 

Metal Ministry of Metallurgical Industry Metallurgical | Baia Mare, in northwest near Ukraine’s and Hungary’s 35 

Enterprise for Nonferrous Metals borders 

Do. do. Ziatna smelter, Apuseni, in northwest Romania 13 

Ferroalloys Ministry of Metallurgical Industry Complex at Tulcea 280 

Iron ore Ministry of Mines Mining complex at Hunedoara, in west-central Romania 1,320 

Do. do. Resita Mining Complex, southwestern Romania, near 660 

Yugoslav border 

Do. do. Napoca-Cluj Mining Complex, northwestern Romania on the 990 

Somesul River 
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TABLE 2—Continued 
STRUCTURE OF THE MINERAL INDUSRTY OF ROMANIA FOR 1990 

(Thousand metric tons unless otherwise specified) 

Commodity Maj all slate owned) Location of facilities capacity 
Lead in ore Ministry of Mines Baia Mare Mine, near Ukraine’s and Hungary’s borders 24 7 

Do. do. Balan Mine, 50 kilometers southwest of Piatra Neamt 10 Lead metal ~————S«Ministry of Metallurgical Industry, Uzina Smelter at Copsa Mica, central Romania, on the Timava Mae 75 
Chimica Metallurgica | River 

Natural gas Ministry of Petroleum and Gas Tirgu Mures Field at Tirgu Mures, north-central Romania 996,000 |: million cubic feet per year | 
Do. do. Ploesti Field, 50 km north of Bucharest 249,000 

Petroleum, crude 

barrels perday Ministry of Petroleum and Gas Ploesti-Teleajen, Pitesti, and Tirgoviste Fields, in Prhova 250,000 
Valley around Bucharest; Bacau Field at Bacau, east-central 
Romania near the Siretul River; and West Carpathian Field, 
southeast Carpathian Range, between the west bank of the 
Olt River and Tirgu Jiu 

Petroleum products do. do. Refineries at Brazi, Pitesti, Suplacu, Barcau, Borzesti, Brasov, 533,000 
Cimpina, Darmanesti, G. Gheorghiu Dej-Onesti, Ploesti, : Teleajen, and Navodari 

Steel Ministry of the Metallurgical Industry: 

Galati Steel Complex Danube River, north of Braila, near the Ukrainian border 10,000 
Do. Hunedoara Steel Complex West-central Romania, near Calan 4,000 
Do. Resita Steel Plant Southwestern Romania, about 20 kilometers southwest of 1,200 

Caransebes : 
Do. Calarasi Steel Plant Near the Bulgarian border close to the Danube 600 

Zinc in ore Ministry of Mines, Baia Mare Mining Complex Baia Mare, near Ukraine’s and Hungary’s borders | 60 
Zinc metal Ministry of Metallurgical Industry, Uzina Imperial Smelter at Copsa Mica, Tirnava River, central 66 | Chimica Metalurgica Romania OR 
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THE MINERAL INDUSTRY OF 

By Richard M. Levine | 

Russia occupies more than 75% of the | industrial output decreased 16.2% GOVERNMENT POLICIES | 

territory of the former U.S.S.R., and | compared with an 18% decrease in 1992. 

accordingly is the inheritor of a large Russia was proceeding with the AND PROGRAMS 

percentage of the mineral resources of the transformation of its economy, and much The Russian Government drew up a 

former U.S.S.R. Russia is a large | of its statistical reporting system was both lan for the development of the country’s 

mineral producer, accounting for a large | in disarray and geared toward the former neral and ae terial b y d 

percentage of the Commonwealth of | system. Thus, it is difficult to compare geological vorvices &,. 1993.9 5 ned op to 

Independent States (C.1.S.) production of | the effects of reported decreases in output | 4. year 2000. Foreign investors have 

a range of mineral products, including | with other indicators that may show been interest ed mainly in developing oil 

aluminum, bauxite, cobalt, coal, | increased efficiency in production, gas, gold, and diamond deposits, but the 

diamonds, natural gas, mica, nickel, oil, | distribution, and consumption. Russian Committee for Geology and the 

platinum-group metals, tin and a host of The following trends were apparent in Use of Underground Resources 

other metals, industrial minerals, and | the Russian mineral industry in 1993: (Roskomnnedr) stated that Russia should 

fuels. Still, significant mineral deposits | 1. Large exports of a wide variety of try to seek investment in other types of 

were located in other republics. For | minerals produced, stockpiled, toll mineral deposits by creating a legal base 

certain minerals, Russia was significantly | smelted, or transshipped for hard that would give investors more incentives 

or entirely dependent on the output of | currency at the same time that mineral and better protection of their investment. 

other republics for its mineral supply, | production was decreasing in almost all The breakdown of former ties between 

particularly metals from Soviet Central | mineral production sectors. the republics and the transition to market 

Asia, the Caucasus, and Ukraine. For | 2. Domestic shortages of minerals as the economic practices have left Russia with 

example, Russia must import almost all | mineral producers in Russia and the other shortages of raw materials and mineral 

of its needs for antimony metal, | new countries of the former U.S.S.R. roducts For some of these raw 

chromite, manganese, mercury, titanium preferred to export their mineral output v ateriale such as barite, chromit 

and zirconium raw materials from other | for hard currency instead of fulfilling feldspar, high-quality n “Lina velays, 

former Soviet republics. For other | obligations to supply other states of the manganese native sulfur, and ti tanium 

minerals such as alumina, copper, lead, | former U.S.S.R. or industries within raw materials Russia has known reserves 

molybdenum, and zinc, a large | their own countries. that it could develop but these reserves 

percentage of the production came from | 3. A reorientation of domestic mineral generally are not a dequate to compensate 

other former republics. The other | consumption with metal producing, at least in the near future, for pro duction 

republics, in turn, were significantly | fabricating, and manufacturing industries, fom the other former republics 3 

dependent on Russia for a_ large particularly those involved in defense For the range of other. nonfuel 

percentage of their minerals, particularly industries, producing less and hence minerals, Russia needs inves tment to 

oil and gas. With the breakup of the | consuming less metal. mo dernize and increase production both 

U.S.S.R and the disruption of | 4. Large impacts on U.S. and world to compensate for the loss of production 

interrepublic trade, Russia experienced | markets as increased mineral exports | ¢. other former republics and to make 

shortages of raw material inputs that had | from Russia and the countries of the these industries cost-effective producers 

been supplied by other former republics. | former U.S.S.R. entered world markets. and competitors on world markets 

These breakdowns of supply contributed | Increased mineral exports from Russia Attracting investment to Russia’s non Fuel 

to the decrease in production of a number | that had the most impact on world minerals sector will be a crucial element 

of mineral commodities. markets included aluminum, cobalt, for the future survival and transformation 

In 1993, Russia’s economic decline | ferroalloys, magnesium, nickel, potash, of these industries 

reportedly slowed but was _ still | titanium, and uranium. 

considerable. Reportedly, gross domestic a AATATOAITATY TCQTIEG. 

product (GDP) decreased 12% compared ENVIRONMENTAL ISSUES __ 

with an 19% decrease in 1992 and The Russian Minister of 

THE MINERAL INDUSTRY OF RUSSIA—1993 
279



Sanne 

Environmental Protection and Natural According to the Government decree | 70% of Russia’s industrial enterprises to 
Resources stated that the environmental | "On Measures to Liberalize Foreign | be privatized by midyear 1994, according 
situation in Russia was "highly alarming" | Economic Activities,” issued in the fallof | to the Russian State Property 
as 15% of Russia’s territory was declared | 1993, export restrictions were eliminated | Management Committee.'° Privatization 
an ecological disaster zone and one-half | for the majority of commodities but generally has involved the transformation 
of the country’s arable land reportedly is | retained for the export of oil and gas, | of enterprises into entities termed joint 
unsuitable for agriculture. However, he | petroleum products, and nonferrous | stock companies through the sale or free 
denied that the ecological situation had | metals with the exception of tin, tungsten, | issuance of stock in set percentages to the 
worsened during the past 3 years. A | and molybdenum; nonferrous metal alloys | workers and management and _ also, 
number of measures were announced to | and powders; and semifinished and rolled depending on the enterprise, to 
improve monitoring of the environment, | products with the exception of some | Government and private interests. (See 
including the passage by the Russian | forms of rolled aluminum and copper | table 5.) 
Government of a resolution on the | foil. On March 10, 1994, the Russian 
establishment of a single state system of | Government confirmed the 1994 export | COMMODITY REVIEW 
environmental monitoring that will be | quotas for the mineral commodities listed 
entrusted to the Russian Ministry of | in table 4. (See table 4.) | Aluminum.—In 1993, aluminum 

| Environmental Protection and Natural Russia made an effort to tighten | output reportedly increased slightly over 
Resources.‘ controls of mineral exports by reducing | the 1992 level to about 2.9 million tons. 

| the number of enterprises licensed to | Production of secondary aluminum, 
PRODUCTION export raw materials. By yearend the | however, reportedly fell by almost 50% 

total number of licensed exporters had | compared with that of 1992."' Concerns 
Significant decreases in output were | decreased from 700 to 550. Six | over the negative effect of increased 

reported for most mineral commodities in | Government regulations also were put in | Russian exports on the western aluminum 
1993 compared with those of 1992. (See | place to halt the theft of products and | industry arose as aluminum prices fell 
table 1.) The only major exceptions were | equipment containing nonferrous metals | sharply. A number of countries 
for primary aluminum and lead. (See | that were being sold as scrap.° undertook measures to curtail Russian 
table 2.) Russia established a nonferrous metals | aluminum exports. Starting in August and 

exchange in Moscow in 1992, reportedly | lasting through November, the European 
TRADE modeled on the London Metal Exchange | Union (EU) put a restrictive quota of 

(LME). In 1992, the exchange had a | 60,000 tons on CLS. exports of 
In 1993, Russia was able to maintain | turnover of 5 billion rubles and traded aluminum to the EU. 

| a favorable trade balance, primarily | about 30,000 tons of aluminum, 15,000 Following the EU action, multilateral 
obtained from increasing its exports of | tons of copper, and 7,000 tons of nickel. | talks were held with western aluminum- 
mineral products. Russia reportedly | Tonnages of other metals were much producing nations. At a meeting of 
exported 79.7 million tons of crude oil | smaller. Trade turnover for the first half major aluminum-producing countries in 
beyond the boundaries of the former | of 1993 on the exchange was reported at | January 1994, it was agreed that an 
U.S.S.R. which was 20.4% more than | 3 billion rubles.’ excess supply of aluminum existed and 
that in 1992. In 1993, petroleum product Owing to decreased output in many | that the principal response would be 
exports totaled 34.5 million tons | nonferrous metallurgical sectors, Russia | commercial decisions developed by 
compared with 25.3 million tons in 1992, | used its underutilized metallurgical | companies on an individual basis. Russia 
and natural gas exports in 1993 totaled 96 | capacity for toll smelting foreign | agreed to reduce its production by 
billion cubic meters compared with 88 | materials, including copper, magnesium, | 500,000 tons in 1994, but only as part of 
billion cubic meters in 1992. titanium, zinc, and other metals.® a global reduction. It was announced that 

Again in 1993, there was an increase three Russian smelters, the 
in exports of mineral commodities from | STRUCTURE OF THE Novokuznetsk, Uralsk and Volgograd, 
Russia that were seriously affecting world | MINERAL INDUSTRY had begun production cuts. Russia 
markets and bringing about calls for| ~~~ ——CST.. C77 — agreed to begin with a first-stage 
action to curtail these exports. Of The Chairman of the Russian State | 300,000-ton reduction. 
primary concern were exports of Property Management Committee 
aluminum, magnesium, nickel, potash, | declared in March 1994 that under the Cobalt.—Russia’s cobalt mine output 
and titanium. With the falling demand privatization program 15,000 large | in 1993 was estimated to be 3,300 tons 
for nonferrous metals in Russia, the industrial enterprises and more than | and refined cobalt production was 
nonferrous industries relied on exports to 80,000 small enterprises had been | estimated to be 4,000 tons compared with 
bring in revenues. (See table 3.) privatized.” Plans for 1994 called for | an estimated 4,000 tons and an estimated 
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4,500 tons, respectively, in 1992. between 50,000 to 60,000 tons of copper | mining enterprises was placed officially 

Reportedly, 80% of Russia’s cobalt | cathode for export to western Europe and | under the jurisdiction of the Russian 

mine output is produced by the Norilsk | India." Committee for Precious Metals and 

mining and metallurgical complex. In April 1994, it was announced that a | Stones, although a number of functions of 

Russian refined cobalt production | commission of Russian Government the gold mining industry remained under 

capacity was estimated to be 8,000 tons. | experts, including representatives of the | the jurisdiction of other agencies. For 

There had been a sharp decrease in cobalt | Russian Committee for Geology and the | example, control over the utilization of 

consumption with the fall in defense | Use of Underground Resources, the | gold deposits remained under the 

industry consumption and a significant | Ministry of Economics, the Russian | jurisdiction of the Russian State 

decrease in cobalt production resulting | Metallurgy Committee, and the Ministry | Committee for Geology and the Use of 

from the economic problems experienced | of Foreign Economic Relations were Mineral Resources. '* 

by the industry. Toll smelting was investigating the tender awarded to the In Magadan oblast, including the 

enabling Russia to use excess capacity | Udokan Mining Co. (UMC) for the Chukotka autonomous district, Russia’s 

that formerly was used to smelt domestic | development of the Udokan deposit. The | chief gold producing region, production 

material as well as Cuban material for | investigation was focusing on the reportedly fell by 8% to 40.037 tons of 

which shipments had been curtailed.!2 | development policies of UMC and its | gold in 1993 compared with 43.507 tons 

With the fall of domestic consumption of | arrangement to sell annually 200,000 tons of gold in 1992.” 

cobalt in Russia, which apparently has far | of the projected 273,000-ton annual In the Yakut-Sakha republic, the 

exceeded the decrease in production, | copper oufput to China.!° country’s second largest gold producer, 

Russia has switched from being a net gold production in 1993 was reportedly | 

importer to a large net exporter of cobalt. Gold.—According to a report by the | 32 tons and was planned to remain at this 

Russian Committee for Precious Metals | level in 1994.7! Yakut-Sakha reportedly 

Copper.—Copper mining in Russia is | and Stones (Roskomdragmet), Russia in | has 10% of the country’s gold reserves, 

centered in three regions, the Norilsk | 1993 produced 149.5 tons of gold | and it announced tenders to develop 20 | 

region in East Siberia, the Kola | compared with 146.2 tons in 1992 and | gold placer deposits.” 

Peninsula, and the Urals. These regions | 184 tons in 1989. Of this 149.5 tons of At yearend, the Russian President 

have integrated production cycles with | production, reportedly gold mining | signed a decree to reorganize the 

copper smelting and refining facilities. | enterprises produced 136 tons, 8.5 tons | country’s marketing of precious metals 

The Norilsk region was by far the largest | was produced as a byproduct of | and stones. 

copper mining region, with 40% of total | nonferrous metals processing, and 5 tons According to the terms of the decree, 

C.I.S. production, followed by the Urals | was recovered from recycled material. | the Central Bank of Russia acquires the 

with 13% of total C.I.S. production. | Russia’s gold reserves as of May 27, right in accordance with the Ministry of 

Despite a sharp decrease in copper | 1994, reportedly consisted of 157.2 tons | Finance to issue licenses to other banks to 

production, there was an even sharper fall | held by Roskomdragmet and 150 tons | conduct sales of precious metals and 

in copper consumption, which, combined | held by the Russian Central Bank. | stones. The decree also calls for the 

with the desire to earn hard currency, | Different reserve numbers, however, establishment of a Russian precious- 

made large quantities of copper available | have been issued by Russian sources, | metals exchange and for drawing up 

for export. which are 50 to 100 tons higher.'® proposals whereby it will be possible to 

Reportedly in 1993, Russia exported In 1993, the independent prospecting | sell gold to foreign participants in gold 

159,251 tons of refined copper compared | artels accounted for 60% of all gold | mining enterprises in accordance with 

with 235,000 tons in 1992; one-third of | production in comparison with 50% in | their share of the profits.” 

these exports went to other former Soviet | 1992. Much of the decrease in output In 1993, western firms for the first 

republics. Reported copper consumption | from state firms was compensated for by | time appeared to gain actual rights to 

was 725,000 tons in 1992 and 522,000 | increased output from these artels.'7 | develop Russian gold deposits. One of 

tons in 1993.'9 Despite their large role in gold | the first firms to acquire such rights was 

Russia, which used to receive a | production, again in 1993 the artels | Australia’s Star Technology, which 

considerable portion of its copper raw | reported being in financial distress | negotiated a joint venture with Lenzoloto 

materials for its metallurgical industry | because of delays in being paid for their | to mine reserves. 

from other former republics, possessed | gold output that had to be sold to the During the year a large number of 

excess processing capacity when supplies | Government, the rapid rise in energy | gold properties were put up for 

were curtailed. Russia used a portion of | costs, an unfavorable taxation system, | development through tenders, including 

this excess capacity to toll process | and a host of other economic factors that | such major gold deposits as the Sukhoy 

copper. Although exact figures for toll | were leading the artels to abandon | Log deposit reportedly with an estimated 

processing are not available, the western | developing deposits." 600 tons of reserves.” 

press reported Russia toll refining In May, control of Russia’s gold Other firms that were active in Russian 
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gold development include the Cypriot | pig iron.*! from Russia and Ukraine with the U.S. 
company, Transpacific Resources Ltd., An assessment by the Russian | International Trade Commission and the 
which has set up a joint venture to | Committee for Metallurgy indicated that | U.S. Department of Commerce. 
process gold mine tailings from the Belei | only 10% to 15% of Russia’s total 
region of Chita oblast east of Lake | volume of finished steel products would Manganese.—Russia, which in 1993 
Baikal.* Also, reportedly Canada’s Echo | be competitive on world markets in part | needed more than 1.1 million tons of 
Bay Minerals Corp. has agreed to engage | because of the high inputs of energy and manganese, was left with no domestic 
in a joint venture with the Russian | other resources used in production. In | manganese ore production after the 
Ministry of Industry to develop the | 1993, open-hearth furnaces accounted for | breakup of the U.S.S.R. All manganese 
Kyuchyus lode deposit 90 kilometers | 51% of steel; oxygen converters, 35%; | was mined in Georgia, Kazakhstan, and 
from the town of Kular in northern | and electric furnaces, 14%.*2_ Russian | Ukraine. Ukraine was the only former 
Yakut-Sakha. Reportedly, the ore grade | exports included direct-reduced iron | U.S.S.R. source of supply as manganese 
for this project averages 8.7 grams of | (DRI) from the Oskol DRI and electric | imports from war-ravaged Georgia 
gold per ton, and the ore also reportedly | steel mill with Oskol reportedly exporting | declined and production from Kazakhstan 
contains silver as well as high levels of | 250,000 tons of DRI to Europe. Oskol | was not of significant magnitude. 
antimony, arsenic, and mercury. | reportedly has the capacity to increase | Ukraine, however, was experiencing its 
Environmental considerations will play a | DRI exports to 600,000 tons per year. | own production problems, and the 
major role in development plans.~ Problems, however, were reported in | Ukrainians were demanding near world 

The U.S. company Cyprus-Amax | shipping Russian DRI, which is prone to | market prices for their manganese. 
Minerals was planning to develop the | oxidation and overheats in shipment if it | Therefore, Russia was conducting talks 
Omolon alluvial gold mining project near | gets wet. with an Australian manganese company 
Magadan with the aid of insurance from Russia reported plant cutbacks and | on importing manganese.” 
the Overseas Private Investment Corp. | closures in its steel industry. Particular To secure its manganese supply, 
(OPIC). The Omolon project reportedly | problems were reported at Siberian steel | Russia is now planning to develop its own 
will mine and process ore into a gold- | mills; for example, it was reported that | manganese mining industry, beginning 
silver doré that will be sold to the | the special steels producer Sibelektrik Stal | with the development of deposits in the 
Russian Committee for Precious Metals | in Krasnoyarsk, East Siberia, with the | northern Urals basin where there are 
and Stones.?’ capacity to produce 110,000 tons of crude | eight deposits with reportedly more than 

In September, the Russian Government | steel, was closed owing to a major | 40 million tons of confirmed manganese 
issued gold certificates for sale by banks | cutback in orders from defense | reserves averaging 21% to 22% Mn. 
to individuals, organizations, and | industries.* Other deposits slated for development 
foreigners. The total amount issued in include the Usin deposit in southwestern 
gold certificates reportedly was the Magnesium.—There was a reported | Siberia with total reserves of 150 million 
equivalent of 100 tons of gold, and the | over 15% drop in magnesium output in | tons of ore. 
face value of one certificate reportedly is | 1993 compared with that of 1992.5 Development of the Ivdelskoye deposit 
10 kilograms of 0.9999-carat gold. The | Approximately 70% of the magnesium | has begun in the Urals. This deposit was 
sale price is based on the gold price on | production reportedly was exported.* initially developed during World War II 
the London market and the dollar rate of | Exports from Russia and Ukraine | but has not been exploited since. The ore 
the Central Bank of the Russian | entering world markets were considered body is close to the surface and can be 
Federation.” by western producers to be a serious | developed by open pit mining. Initial 

destabilizing factor, and western | projected output is 2.5 million tons per 
Iron and Steel.—In 1993, crude steel | producers were cutting back on year of ore, which will be beneficiated at 

output was reportedly 58 million tons, | production.*” In the spring of 1994, the | the Serov metallurgical plant. 
finished steel output, 43 million tons; and | U.S. Government decided to withdraw In addition, plans also call for 
steel pipe output, over 8 million tons. In | General System of Preferences (GSP) constructing a manganese sulfate plant 
1993, the Russian steel industry | status for magnesium imports from | near the town of Shchekino, south of 
reportedly was operating at 63% of its | Russia under the provision that such | Moscow. This plant would process large 
capacity; plans called for producing at | status may be withdrawn if imports of a | amounts of blast furnace wastes produced 
50% of capacity in 1994,” product total more than 50% of the value | at the Kosya Gorya metallurgical plant, 

Russia was exporting iron and steel | of all U.S. imports of that product; in the | north of Shchekino, that produces blast 
products, and steel mills in the United | case of Russian magnesium, in 1993 it | furnace ferromanganese.“ 
States reportedly were using imported | equaled 67.5% of total U.S. imports. 
Russian pig iron.” In February 1994, it | Also, in the spring of 1994, U.S. Nickel.—It was reported to the 
was announced that the EU had imposed | magnesium producers filed an | International Nickel Study Group that 
an interim antidumping duty on Russian | antidumping petition against magnesium 
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there was a 22% drop in nickel | Elkem Technology and Kravner | the Krasnoyarsk Kray that privatization 

production in 1993 compared with that in Engineering and Sweden’s Boliden | would reduce revenues from the plant.” 

1992, with 1993 refined nickel products | Contech in December was awarded the The Russian Committee for Geology 

output reported to be 189,000 tons. For tender to renovate the Pechenganikel | and Underground Resources announced 

1993, it was reported that nickel mine | plant on the Kola Peninsula to reduce | the discovery of new platinum-group 

output was 243,000 tons; refined nickel, | pollution. At the Pechenga plant, plans | metals deposits, § some at which 

160,000 tons; ferronickel, 17,000 tons; | call for a large reduction in the current | development had begun. Exploration has 

nickel in oxide sinter, 10,000 tons; nickel | level of 250,000 tons per year of H,SO, | revealed platinum in a placer deposit in 

chemicals, 2,000 tons; and nickel in | emissions. A sulfuric acid plant will be | the Khabarovsk region described as 

concentrates, matte, or other intermediate | built to utilize these emissions.“ "unique in world terms, both by its size 

forms apparently for export, 38,000 tons. On February 11, 1994, it was reported | and its reserves." Also reported was the © 

Nickel exports were reportedly 110,000 | in the U.S. Federal Register that the | discovery of other placer deposits in the 

tons in 1993 compared with 133,000 tons | restrictions on the importation of and | Khaborovsk region and on the Kamchatka 

in 1992.41 These export figures, | certification requirements for nickel and Peninsula.” 

however, could exclude sizable amounts | nickel-bearing materials originating in the 

of nickel including nickel that could have | U.S.S.R. or its successor states had been Silicon. —Russian silicon metal exports | 

been exported unofficially in shipments of | lifted. A total ban on imports of | to the United States went from almost 

ferronickel and nickel-bearing scrap or | unfabricated nickel and nickel-bearing | zero in 1992 to 24,188 tons from January 

illegal exports of unwrought nickel. materials into the United States from the | to November 1993. Most of the Russian 

The major producer of nickel ore is | U.S.S.R. was imposed in 1983 because | material was lower grade and went into 

the Norilsk complex, which includes | Soviet nickel exports could contain Cuban | the secondary aluminum sector, where it 

mining and metallurgical enterprises in nickel processed in the U.S.S.R. In 1990, | supplied about one-third of U.S 

East Siberia near the city of Norilsk | the ban was modified so that nickel | consumption in this sector in 1993. 

above the Arctic Circle, on the Kola | accompanied by special certification could 

Peninsula, and in the city of Krasnoyarsk. | be imported into the United States. The Tin.—Although large tin reserves 

The Norilsk complex produces about 85% | latest action removes this certification | reportedly exist in Kazakhstan, 

of Russia’s nickel output, and the | requirement. Kyrgyzstan, and Tajikistan as well as 

remaining 15% is produced by the Russia, Russia contains about 80% of the 

Yuzhuralnikel complex in the southern Platinum-Group Metals.—Platinum | reserves and mined more than 90 % of the 

Urals comprised of facilities at Orsk, | output in 1993 reportedly decreased by | tin in the former U.S.S.R. Russia also 

Rezh, and Ufaley. In 1993, reportedly | about one-third compared with that in | had the only tin smelters at Novosibirsk, 

the Uzhuralnikel complex was producing | 1991.’ Practically all of the former | Podolsk, and Ryazan. Russian tin mining 

at only one-third of its 40,000- ton-per- | U.S.S.R.’s platinum-group metals (PGM) | is centered in the Russian Far East, 

year capacity. The three Urals | production was a byproduct of nickel and | which contains 95% of Russia’s known 

operations were privatized in 1993. copper mining of mixed sulfide ores at | reserves. 

In October, a fire occurred at a | the Norilsk complex in East Siberia in The most important tin mining region 

smelter in Norilsk, but officials there | Russia. Reportedly, the platinum-group | in the Russian Far East is the area west 

claimed that this would not affect output. | metals deposits in the Norilsk region | of the city of Komsomolsk on the Amur 

Nevertheless, production at Norilsk | contain an average of about three parts | River that includes four major lode 

continued to decline in 1993.“ In 1994, | palladium to one part platinum with the deposits. These are the Solnechnyy, 

Russia began privatizing the entire | rhodium content ranging from 1% to11% | which is Russia’s largest, and the 

Norilsk complex, with employees, | of the total platinum-group metals, | Festival’noye, Pereval’noye, and the 

management, former employees, and the | depending on the deposit. The few placer | Khingan deposits. Other important tin 

general public each being allocated the deposits that are currently being mined, | mining districts in the Russian Far East 

right to a specific percentage of the | on the other hand, are almost all | are the Deputatskiy in the Yakut-Sakha 

shares. The Russian Government, | platinum.* Republic, which ranks second in reserves, 

however, for a 3-year period reportedly In 1994, the process began of | the Kavalerovo district in the Maritime 

will retain 38% of the shares.“ privatizing the Norilsk complex including | Kray, the Yul’tin-Pevek district on the 

The city of Norilsk in East Siberia has | all of its production units. However, | Arctic coastline of the Chukchi okrug, 

a population of 263,000, of whom | initially the Krasnoyarsk metallurgical | and the Kolyma district where mining has 

126,000 are employed by the Norilsk | plant in East Siberia that produces all of | practically ceased. 

enterprise. Of these 45,000 workers | Russia’s PGM attempted to seek Tin production in Russia has fallen 

form the basic work force employed | independence from the Norilsk complex. | sharply since the breakup of the U.S.S.R. 

directly in mining and metallurgy.“ This move reportedly was motivated in | Between 1992 and 1994, according to a 

A consortium comprised of Norway’s | part by concerns of regional officials in 
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report in the Interfax Mining and Metals | material reserves in the vicinity of the | East, which had produced reportedly 
Report, 8 of Russia’s 12 tin mines have | BAM railroad. The Uraltitan-93 | about 15% of Russia’s tungsten output. 
shut down owing to high taxes and | company established to develop the Small amounts of Russian tungsten 
energy and transport costs.*! It is not | Medvedskoye ilmenite deposit near the reportedly were being exported to world 
clear, however, from this Interfax report | towns of Kusa and Zlatoust in the Urals | markets with oxide, usually yellow or 
if these were permanent or temporary | began development in April 1994; the | trioxide, being the major product 
shutdowns. complex reportedly will have a final | marketed by Russia. Russia reportedly 

One major tin producer that was | design capacity to mine and process 5.5 | had large stocks of tungsten metal totaling 
experiencing serious difficulties was the | million tons per year of ore to produce | several thousand tons and was reportedly 
Khrustalnyy tin mining complex in the | 80,000 tons per year of concentrate. seeking to increase exports in 1994, 
Maritime Kray. It reportedly has reduced The negative impact of increased 
its output from 4,000 tons in 1992 to a | exports of titanium products in 1993 on Vanadium.—Uncertainties concerning 
projected 1,500 tons in 1994. At the | titanium prices raised concerns among | the quantity of Russian vanadium exports 
Khrustalnyy complex, reserves reportedly | U.S. and world producers. In October | to world markets in 1993 were a source 
are almost depleted and their tin content | the United States granted Russia General | of concern. Russia has an estimated 
averages only 0.29% compared with | System of Preferences (GSP) status, capacity to produce 17,000 tons of 
other tin mines in the region averaging | which allows Russian titanium to enter | vanadium with 1993 production estimated 
0.6%. These factors, coupled with high | the United Stated duty free. In | at 10,000 tons. 
energy costs and what Khrustalnyy | December, four companies called the 
considered to be an unfavorable | Titanium Producers Coalition asked for Zinc.—Development began of the 
arrangement with its main customer, the | the withdrawal of this status for titanium Aleksandrinskoye copper-zinc deposit in 
Novosibirk smelter, were reportedly | products, and the resolution of the issue Chelyabinsk oblast with reported reserves 
causing a deep economic crisis at | was pending at yearend.*’ Reuters | of 160,000 tons of recoverable copper in 
Khrustalnyy. Other tin producers besides | reported that one of Russia’s largest | ore averaging 4.3% Cu and 190,000 tons 
Khrustalnyy also were finding their | producer of titanium products, the Tirus | of recoverable zinc in ore averaging 
arrangements with the Novosibirsk | Company formerly known as the | 4.9% Zn. Development rights were 
smelter economically disadvantageous.” | Verkhnaya Sada Metallurgical | awarded by tender to a joint-venture 
The Novosibirsk smelter, which had its | Association, plans to triple its level of | consortium comprised of Sweden’s 
efforts to privatize thwarted by the | exports in 1994. Envromin AB and Raznomin AB, the 
Russian Government and had been Russian-Swedish joint venture Ordmed, 
accused of monopolistic control, was Tungsten.—Russia_ reportedly was | Russia’s Chelyabinsk electrolytic zinc 
reportedly in the summer of 1994 | considering reducing capacities at its | plant, the Chelyabinsk open pit mining 
attempting to unite Russia’s tin mining | tungsten mining enterprises owing to the | research and design institute, the 
and metallurgical enterprises into a single | decline in the economies of the C.LS. Magnitogorsk metallurgical plant, and the 
financial and industrial group to improve | countries and to the economic problems | Mednogorsk copper and sulfur plant. 
their financial situation. in the tungsten industry. Russia 

The Novosibirsk smelter is by far the | reportedly has six enterprises producing Zirconium.—Russia’s Kovdor iron ore 
largest producer of tin metal in the | tungsten concentrates. The Tyrmyauz | mining and enrichment complex on the 
former U.S.S.R. About 10% of | tungsten-molybdenum mining complex in | Kola Peninsula entered into a joint 
Novosibirsk’s capacity in 1993 was used | the North Caucasus is Russia’s main | venture with the Norwegian company DM 
to toll smelt concentrates from Bolivia, | tungsten producer while the Dzhidinsky | Trading to construct a plant to process 
Portugal, and Southeast Asia. In 1993, | tungsten-molybdenum complex in| baddeleyite concentrate near the 
the Novosibirsk smelter reportedly | Buryatiya reportedly accounts for 13% of Norwegian city of Navrik.® A 
exported about 1,000 tons of tin. tungsten output. Russia’s biggest source | discovery was reported of a zircon- 

of tungsten, the Tyrny-Auz scheelite mine | ilmenite sands deposit near the town of 
Titanium.—Russia had been receiving | in the North Caucasus, apparently | Tara in Omsk oblast in Siberia. 

its titanium raw materials from Ukraine | remained in operation in 1993. The Reportedly, mineral reserves are large and had a program to develop its own | majority of the output from Tyrny-Auz is | enough to supply Russia and also export. 
titanium raw material resources to | processed into ammonium paratungstate | This deposit was reportedly the richest in 
alleviate this dependency. A Russian- | and oxide at the Nalchik plant in the | Russia, and the first test batch of zircon- 
Singapore joint venture, Marina, together | North Caucasus. At Dzhidinsky, | illmenite concentrate has been obtained 
with the Baikal-Amur Mainline railroad | tungsten facilities remained in operation | and analyzed.“ 
(BAM) and a business association from | in 1993 despite a strike threat. Mining A feasibility study was being 
the village of Tynda in the BAM region, | apparently had stopped at the Lermontov | conducted for the development of a 
began the development of titanium raw | deposit in Primorye in the Russia Far 
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mining and beneficiation complex for Diamonds.—In the Yakut-Sakha | diamond-bearing areas in Arkhangelsk 

exploiting titanium-zirconium deposits in | Republic, which produces almost all of | oblast in the European North, the site of 

the Gagino and Lukoyanov districts of the | Russia’s diamond output, production has | a recent diamond discovery reported in 

Nizhny Novgorod region. The complex been falling in recent years. Long-range | some sources to be as large as the 

reportedly is projected to have a design | plans call for increasing output, in part, | deposits in Yakut-Sakha. Western | - 

capacity to produce 37,100 tons of | by increasing mining and processing | companies were not allowed to participate 

zircon, 12,000 tons of rutile, and 200,000 capacity. In 1994, production is planned | in the tender although some western firms 

tons of ilmenite per year with first output | to stabilize at its current level.°’ were seeking ways to participate by 

planned in 1998.® Despite plans to restore production | forming partnerships with Russian 

levels, the long-range prospects in Yakut- companies. ” 

Industrial Minerals Sakha for increasing output reportedly are The Australian firm Ashton Mining, 

not that promising. According to analysts which had been prospecting for diamonds 

Barite.—Russia was planning to solicit | at Alamzy Rossii-Sakha, which is the | in Karelia along Russia’s border with 

foreign investment for development of the | country’s only major diamond producer, Finland, won a tender to acquire a 20% 

Khoilinskoye barite deposit with reserves despite planned additions to capacity the | share in any industrial diamond deposit 

estimated at 10 million tons with an 84% | poor state of reserves in Yakut-Sakha will | that it finds. Exploration reportedly was 

barite content. Barite production at | result in a 30% to 40% decrease in | occurring across the entire territory of 

Khoilinskoye was projected to reach diamond output from this region after the Karelia, and the samples are being 

160,000 tons per year by 1999. The | year 2008. The Mir, Aykhal, and | studied in Australia.” 

feasibility study envisages exporting about | Internatsionalnoye pipes in Yakut-Sakha The Krasnoyarsk oblast government 

55% of the barite output.” are nearly depleted, and since 1991 has decided to set up a joint stock 

production has been leveling off at the | company to begin mining two deposits in 

Boron.—The Primorskiy industrial | Udachnoye pipe. All of these | Krasnoyarsk oblast, East Siberia. One 

association Bor, with a design capacity of aforementioned pipes are the major deposit is near the town of Baykit in the 

about 140,000 tons per year of boric diamond-producing pipes in Yakut-Sakha. north of the oblast and the other is in the 

acid, produced about 85% of the boric | Extracting the remaining resources left in | Sayano-Partizanskiy region in the south of 

acid in the former U.S.S.R. There are | these pipes is now much more capital | the oblast. It was projected that the two 

two other smaller boron production | intensive and involves shifting to | deposits would produce as much as 1,000 

enterprises in Russia, the Amur River | underground mining. Furthermore, | carats by early 1994.” 

complex with a reported capacity of | development of new reserves in Yakut- In the area of diamond sales, Russia 

8,000 tons per year of boric acid and the Sakha involves long-term development maintained its agreement with the De 

Alga River Chemical complex with a | that is environmentally questionable. Beers Central Selling Organization to 

capacity of 12,000 tons per year of boric Regarding new development in Yakut- market 95% of Russia’s rough diamond 

acid. Sakha, there is one major new diamond | output. Nevertheless, considerable 

The Bor association produces 11 types | pipe under development, the | concern was expressed that Russian 

of boron-related chemicals with boric | Yubeleynaya. The new Yubileynyy | diamonds were appearing outside this 

acid, boric anhydride, calcium borate, mining and beneficiation complex is | channel that had the potential to 

and datolite concentrate the major | planned to go on-stream in 1994. | destabilize the market.” The head of the 

products. About 50% of Bor’s output Development also is occurring of the first Russian Committee on Precious Metals 

was consumed in Russia and the other | stage of the Yebelyakh placer mine, | and Stones (Roskomdragrmet), Leonid 

50% supplied to other parts of the former which is projected to be commissioned in Gurevich, stated that this was not the case 

U.S.S.R. and to former Soviet bloc 1995.® and that Russia was only marketing 

countries. In 1993, the Bor association Plans also call for Yakut-Sakha to industrial diamonds outside De Beers’ 

apparently was operating at about 70% of establish a diamond exchange in 1994 to | channels.” 

its design capacity owing to the economic market gem diamonds and jewelry as well : 

decline in the former U.S.S.R. Plans, | as sell secondary rough diamonds from Phosphate.—During the 1980’s the 

however, call for the Bor association to unused stones from boxes bought by | Khibiny Apatit complex on the Kola 

expand output to meet anticipated growth | Yakut cutting plants.” Also in Yakut- Peninsula was mining 60 million tons of 

in demand in the C.I.S. as this region’s | Sakha, it is planned to construct five | ore annually and producing between 19 

economy recovers. Apparently, the Bor additional cutting plants.” and 20 million tons per year of apatite 

association contains adequate reserves for The development of diamond reserves | concentrate with a P.O, content of more 

100 years of production at its current in the Arkhangelsk region of Russia will | than 39%. More than 3 million tons per 

level. partly compensate for the decrease in | year of concentrate was exported. With 

output in Yakut-Sakha.”” A tender was the breakup of the U.S.S.R., however, 

announced to explore and develop five | there has been a precipitous drop in 
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apatite concentrate production with apatite | considerably. This drop in consumption | production according to preliminary 
concentrate production falling about 60% | was attributed to economic problems in | reporting was 617.4 billion cubic meters 
compared with peak 1980’s levels and | the agricultural sector, which lacks the | in 1993, which was 22.7 billion cubic exports decreasing by more than two- | funds to purchase potash. There is | meters less than that produced in 1992. thirds. Apatite concentrate production in | considerable concern about the long-term | This decrease was attributed to the 1992 at Khibiny reportedly was 10.8 | detrimental effects of potash deprivation | general decline in industrial production million tons and in 1993 was estimated to | on the soil. In 1993, there was | and the inability of gas consuming be 8.5 million tons. Plans call for | reportedly a deficit of almost 1.6 million enterprises to make timely payments for production in the near future to stabilize | tons of potash for the agricultural sector | their gas. | 
at about 11 million tons of concentrate. | and the use of potash fertilizer reportedly As of November 1993, reportedly the Exports reportedly fell from 3.21 million | reached the critical level for sustainin g | gas concern Gazprom was owed 1.5 
tons in 1989 to 785,744 tons in 1992; the agriculture. trillion rubles. Along with the lack of 
majority of these exports were to former funds to increase and _ maintain 
Soviet bloc countries, but Norway and | Mineral Fuels production, reserves at a number of 
Sweden also in recent years have made Russia’s major gasfields were being large purchases. Coal.—Russian coal production in | depleted. 

_ At the Apatit complex there are five | 1993 reportedly decreased by 9.4% A major decrease in gas production groups of mines, the Kirovsk and | compared with that of 1992.% Coal occurred in the main producing area of Yukspor open pits and the Rasvumchorr, production in 1993 was about 300 million | West Siberia, where there was a 16.3 Koashva, and Nyorkpakh underground | tons, and output was projected to | billion cubic meter decrease in production mines; the latter which produces a low- | decrease to 250 million tons in 1994, in 1993 compared with that in 1992. In grade ore is almost inactive. The Conditions in coal mines were | Russsia’s main gas-producing region in Rasvumchorr Mine is operated as a joint reportedly deteriorating with both the | West Siberia, Tyumen oblast, production venture with Norsk Hydro. The Apatit | danger and labor intensivity of mining | decreased by 3.1% compared with that in complex operates three apatite-nepheline increasing. Out of 270 open pit mines in | 1992, while at the Urengoigazprom beneficiation plants called ANOF #1, 2 | operation, 60 had been mined for more Association, which exploits Russia’s and 3, with ANOF #1 and 3 now closed | than 20 years without any renovation. In | largest gas field, the Uregoi Field in because of low demand.” 1994, it was stated that the industry faces | West Siberia, production decreased 8.6% 
shutting down 42 no longer viable open | compared with that in 1992. 

Potash.—Russia reportedly produced | pit mines with a total capacity of more Nevertheless, the gas sector was the 2.6 million tons of potash in 1993 | than 11 million tons per year and a work | only energy sector that was considered to compared with 3.5 million tons in 1992 | force of 48,000.” have a near-term potential to increase 
and 4.1 million tons in 1991. Potash was Labor problems again arose in 1993 | output. Plans called for gas output to produced by the Uralkaliiy and Silvinit | with workers complaining of not being | increase to 634 billion cubic meters in 
enterprises, in the Perm region of the | paid, which resulted in strikes and the | 1994.®! 
Urals, that mine the Verkhnekamsk | threat of strikes. In 1993, Russia reportedly exported 96 deposit. The demand for coal for power | billion cubic meters of natural gas, of 

The Uralkalliy enterprise consists of | generation is expected to increase by 30% | which about one-third of these exports three mining directorates and the Kama | to 40% by the year 2000. Priorities for | went to formerly centrally planned 
joint venture, and the Silvint enterprise is | the Russian coal industry include | economy countries and the rest to market 
comprised of three mining directorates. developing environmentally clean methods | economy countries.” 
Reserves at Verkhnekamsk were | of coal production, introducing The Russian Government has decided reportedly adequate for another 100 years | technology in coal preparation plants to | to construct a gas pipeline network from of potash mining. Potash is mined | produce cleaner and more calorific fuels, | the Yamal Peninsula in West Siberia underground at a depth of 250 to 500 | and improving the efficiency of coal | across Belarus and Poland to western meters. utilization. The coal industry reportedly | Europe, which will enable Russia to Russia reportedly exported 1.8 million | needs to renovate and reequip existing | increase gas exports to western Europe tons of potash in 1993 to countries | mines and beneficiation plants and to | and also have an additional pipeline route outside the former U.S.S.R., the same develop new large-scale mines using | to Europe in addition to the one that now level of exports as in 1992 and 1991. | advanced mining technology. transverses Ukraine.™ In 1993, after Russia also reportedly discontinued Russia demanded payment for gas from importing potash from Belarus in 1993. Natural Gas.—The decrease in natural | Ukraine in hard currency at world market 

With the drop in production and the | gas production that began in 1992 | prices, Ukraine started drawing for its decrease in imports from Belarus, | continued in 1993. Total Russian gas | own use Russian gas in transit across Russia’s potash consumption has fallen Ukraine to western Europe. Russia and 
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Ukraine eventually reached an agreement totaled 357 million tons, including the | in areas that include West Siberia, the 

on payment and transit fees. output of joint ventures, and was Komi Republic, and the Russian Far 

The concession to develop the large | projected to decrease to 327 million tons | East. Of major interest in 1993 was 

offshore Barents Sea Shtokmanovskoye | in 1994. acquiring development rights on Sakhalin 

Field was awarded to a Russian Russia reportedly exported 79.7 | Island in the Russian Far East.” 

consortium. The field, according to a | million tons of oil outside the C.I.S., | 

feasibility study, has 2.5 trillion cubic which increased hard currency earnings Uranium.—The end to the 50-year 

meters of reserves, making it reportedly | on oil exports in 1993 compared with | secrecy restrictions on information on 

the world’s fifth largest gasfield. those in 1992. Russia’s exports of oil to | uranium production and reserves was 

In spring 1994, Russia’s monopoly other C.1.S. states was 40.4 million tons | announced. The ban covered all aspects 

gas-producing association, Gazprom, in 1993, only 53% of its 1992 level of | of the uranium mining industry, including 

began the process of privatization, | exports to the C.1.S. Russia fell short of | mentioning where the employees worked 

offering its shares to employees, the | its trade agreements to supply the C.1.S. and even mentioning the industry in 

Russian Government, the management of | by 16.6 million tons, with Ukraine not | publications.” 

the Gazprom Concern, indigenous | receiving 7 million tons; Belarus, 4.9 In March 1994, the U.S. Department 

populations in certain regions, and others | million tons; and Kazakhstan, 3.4 million | of Commerce announced a new 

in specified ratios. At present, foreign | tons. The inability of Ukraine and | agreement applying to Russian uranium 

investors are barred from purchasing | Belarus to pay was cited as the major | shipments whereby imports of Russian 

shares. reason for the shortfall in deliveries. | uranium must be matched in equal 

Reportedly, the Russian oil industry portions with newly produced U.S. 

Nuclear Power.—Russia reported one- | was comprised of 840 oilfields with | uranium, and any given sale would be 

half the number of unplanned shutdowns | 148,000 oil wells, 48,300 kilometers of | made up of equal amounts of Russian and 

at nuclear powerplants in 1993, compared main oil pipeline, and 28 oil refineries | U.S. material. This agreement is an 

with 1992, and the number of reported | that can refine more than 300 million tons | amendment to the 1992 U.S.-Russian 

emergencies caused by human error of oil per year. The oil industry and its antidumping suspension agreement and 

dropped from 14 in 1992 to 6 in 1993. | auxiliary services employed about | replaces the price-linked import quota 

The Vice President of the firm | 900,000 people.*’ system.” 

Rosenergoatom, Yevgeny Ignatenko, In Russia’s main oil-producing region 

attributed this to the implementation of | of Tyumen oblast, oil production | Reserves 

the state program for the modernization decreased compared with that of 1992 by | 

of nuclear powerplants and to retraining 35.6 million tons to 224.7 million tons, a Russia used the Soviet reserve 

their personnel. However a lack of funds 13.7% decrease. At other existing | classification system which was not 

posed serious problems for acquiring | production areas reserves were being | comparable to that used in the United 

spare parts and introducing new depleted, reportedly with reserves in the | States, and data on reserves for the 

technologies. Volga basin and Urals 68% depleted; in majority of minerals were a state secret. 

Despite these improvements, 20,000 the Caucasus, 83% depleted; and in the According to the Soviet classification 

violations of nuclear safety were | Komi Republic, 48 % depleted. In West | system, approved in 1982, deposits of all 

registered by the Russian Federal Nuclear Siberia, which has 73% of recoverable | solid mineral materials are classified 

and Radiation Safety Inspectorate, which | reserves, reserves average 40% depletion | under two cross-imposed systems, one 

visited 14,500 Russian enterprises using | at operating fields. The accessibility and | relating to the economic viability of the 

nuclear materials or radioactive | quality of the remaining reserves in West | material in question and the other relating 

substances. These visits resulted in the | Siberia were less than at fields under | to the reliability of the information on the 

shutdown of 78 enterprises. A major | exploitation with the remaining reserves | quantity of material in place. 

reason cited for violations and accidents | often in small, deep fields in rock with Under the first system, the Soviets 

was lack of money. Many nuclear | low permeability and complex separated deposits into one of two 

powerplants were not receiving payment structures.” categories, "“balansovyye" or 

for their output, and the state was not The Russian Government attempted to | “zabalansovyye.". The former word 

allocating adequate funds to raise the | restructure the Russian oil industry by | literally translated means balance, 

safety level at powerplants. Reportedly, placing most of the state enterprises under | referring that materials so classified are 

there was also a lack of legislation | the control of a large holding company | included in studies relating to mineral 

governing the safe use of nuclear power Rosneft that is comprised of three holding | reserves in places that are suitable for 

and the treatment of radioactive wastes.* | companies called Lukoil, Yukos, and | exploitation. This "“balansovyye" 

Surgutneftgas. material, in effect, is that which currently 

Petroleum.—Oil extraction in Russia A number of western firms were | is regarded as viable for economic 

participating in oil development in Russia | development or exploitable. The other 
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category term, "zabalansovyye," | categories. U.S.S.R. Deposits are divided into five translates literally as beyond balance, the Category A means that the reserves in | major groups. 
term implying that materials so classified | place are known in detail. The ore body The First Group Deposits are simple in | are not regarded as suitable for economic | boundaries are outlined by trenching, | form and have large dimensions and exploitation at present. exploratory boreholes, or exploratory | uniform distribution of minerals (such as The second classification system workings. The depositional environment, | coal deposits, many deposits of iron ore, relating to the reliability of information | the proportion of different commercial | and disseminated copper deposits). The on the quantity of material in place | grades of the ore, and the hydrogeologic | high category reserves of such deposits assigns each occurrence to one of seven | conditions of the exploitations are | can be determined by boring with a categories—the traditional A, B, C,, and | ascertained. Quality and technological | normal density grid of boreholes. C,, and three more, P,, P,, and P,. The properties of the ore are ascertained in | Excavation is used only for controlling first four categories were regarded as detail, ensuring the reliability of the | the data of samples from boreholes and reserves by the Soviets. Materials | projected beneficiation and production | for taking bulk samples. 
reported in each of these classes, | operations. The Second Group Deposits include however, may not correspond to the Category B means that the reserves in large deposits of different and sometimes western concept of reserves (i.e., | place are explored. The ore bodies are complicated forms, with uneven material economically exploitable under | outlined by exploratory workings or by | distribution of mineral content. A present market prices with existing exploratory boreholes. The depositional | combination of drilling and exploratory technology). The final three categories, | environment is known, and types and | workings is required to determine ore “prognoznyye resursy" (prognosticated | industrial grades of the ore are | reserves. With a normal grid of resources), together with "zabalansovyye" | ascertained, but without details of their | boreholes, only B category reserves mi ght material from categories A, B, C,, and | distribution. Quality and technological | be revealed by drilling. With close- C,, correspond very roughly to the properties of the ore are known | spaced drilling and control by exploratory western term "resources." sufficiently well to ensure the conditions workings, it is possible to establish Mining and construction of mining | of the exploitation, and _ the | category A reserves. 
enterprises and the appropriate capital hydrogeological environment, as a whole, The Third Group Deposits include investment were authorized in the | is known in fair detail. deposits of medium dimensions with U.S.S.R. on the basis of the economic Category C, means that the reserves in irregular distribution of ore minerals, "balansovyye" reserves in place in | place are estimated by a sparse grid of | such as vein or dyke deposits. Reserves categories A + B + C,, which must be exploratory boreholes or exploratory | of A and B categories can be revealed in prescribed ratios. C, reserves provide workings. This category also includes only with the help of openings. Drilling a general perspective of the development | reserves adjoining the boundaries of the | alone can establish reserves only of C, of mining enterprises, but they do not | A and B categories of ore as well as the | category. 
constitute a justification for project | reserves of the very difficult deposits in The Fourth Group Deposits include planning. which the distribution of the values or of deposits similar to the Third Group All of these four categories (A, B, C,, | minerals cannot be ascertained even by a | Deposits, but with smaller ore bodies or and C,) are based on the data obtained on | dense exploratory grid. Quality, types, | more complicated forms. It is impossible an exploration grid of prescribed density | industrial grades, and technology of | to establish category A reserves under a (or its equivalent) and on certain types of | beneficiation are ascertained tentatively | normal grid of openings. Exploratory chemical and other tests according to by means of analyses and laboratory tests openings and underground drilling are regulations. Density of the grid in each | and by analogy with known deposits of | needed to determine ore reserves of of the reserves categories is different for | the same type. General conditions of | category B. 
different kinds of ore and for five exploitation and general hydrogeological The Fifth Group Deposits are small different types of ore bodies, depending | environment of the deposit are known | pocket deposits where categories A and B on geological formation. tentatively. cannot be established by systematic According to Soviet classification, the Category C, means that the reserves in prospecting. Only category C reserves reserves and resources of solid mineral | place are adjoining the explored reserves | can be established. 
raw materials in place are divided into | of A + B + C,; categories and reserves Oil and gas reserves are classified explored "razvedannyye"—A + B + C, | are indicated by geological and according to a similar letter system using categories—and the perspective geophysical evidence confirmed by | the A, B, C,, and C, categories for “perspektivnyye"—C, category. The | boreholes. reserves and the categories C,, D,, and categories P,, P,, and P,; are Depending on the nature of the D, for the determination of the prognosticated resources, "prognoznyye deposits, various boring and excavation prognosticated resources. Categories and resursy." There are appropriate | methods are used in the determination of | the criteria for development are similar to specifications for the first four traditional | ore reserves for all solid minerals in the | those for other minerals except they are 
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based on the specific characteristics of oil | lacking connecting lines to areas of | with the larger world market, than a 

and gas deposits. | potential mineral development. Air | significant portion of Russia’s mineral 

Reported data on Russian reserves transportation plays a vital role in production will be consumed within the 

have been located for only a small | passenger and industrial transport owing | region of the former Soviet bloc. | 

number of minerals. Table 5 shows | to the vast distances and the lack of other Currently, a significant percentage of 

estimated Russian reserves for a selected | transport means. Russia’s mineral production is dependent 

number of minerals. (See table 5.) In some eastern and northern parts of | on either raw material supplies, 

the country, the Russians rely on a processing facilities, or equipment from 

INFRASTRUCTURE combination of road, rail, river, and sea | other countries of the former U.S.S.R.. 

for minerals transport and also the | These countries, in turn, are dependent 

Russia had a total of 158,100 km of | Soviets had developed a number of | on Russian supplies. Rapid 

rail lines of which 71,300 km were only | deposits depending primarily on air disengagement may prove to be too 

for servicing specific industries; 893,000 | transport for freighting supplies and | costly, particularly when good alternative 

km of highway, of which 677,000 km is shipping minerals. For oil and gas, the solutions are not in place. The pace of 

hard surfaced; more than 100,000 km of | Soviets had developed extensive pipeline | this disengagement, if it occurs, will , 

navigable inland waterways; about 48,000 networks that are now in great need of | determine, for example, what percentage 

km of crude oil pipelines and 15,000 km expensive maintenance and repair. of chromite Russia will obtain at 

of product pipelines; and 140,000 km of favorable rates from Kazakhstan rather 

natural gas pipelines. OUTLOOK than at world market prices or the 

Russia had the longest coastline of any percentage of oil that Russia will ship to 

country, with more than 15 open The Russian mineral industry was still | other countries of the former Soviet bloc 

seaports, including Arkhangelsk, in a state of transition toward adopting | rather than sell on world markets. 

Kaliningrad, Murmansk, Nakhodka, | market economy critieria for mineral In the area of foreign investment, 

Novorossiysk, St. Petersburg, production, including freeing prices, | Russia is __ still developing and 

Vladivostok, and others and a large introducing private ownership, and implementing its policies and regulations 

number of inland ports, including encouraging foreign investment. regarding foreign investment in mineral 

Astrakhan, Kazan, Khabarovsk, Although further along these roads than | development. The pace of foreign 

Krasnoyarsk, Kuybyshev, Moscow, | most of the other former republics of the | investment will be greatly dependent on 

Nizhniy-Novgorod, Rostov, and U.S.S.R., Russia was still making the | the implementation of policies that will 

Volgograd. The greater portion of the | legal and institutional changes needed for | secure the rights of foreign investors. 

sea coasts, however, is in sparsely this transition. Russia, with adequate investment, has the 

populated or uninhabited regions along Russia has been exporting to world | potential to greatly increase mineral 

the Arctic Ocean. There are only a few | markets increasing quantities of mineral | output, but this will depend on the 

good natural ports, and year-round access | commodities while production of these implementation of a more secure 

to the open seas is available only along commodities is decreasing. The Russian | investment environment regarding 

the temperate coast in the extreme Government is trying to exert greater ownership rights, taxation levels, export 

northwest. . control over mineral exports through a | licenses, and a range of other issues. 

Russia faces the problem of depleting licensing system to ensure supplies to 

older deposits in areas with developed domestic producers and to ensure ‘evestive, M fom. 24. 1994. p.6 

infrastructure while new deposits are in | collection of revenues from these exports. 2Summary of Wort Be sdeasts, British Broadcasting 

remote eastern and northern areas with | It remains to be seen how successful the | Corp. Reading, England. P. WD/1, Dec. 24, 1993, ITAR- 

severe climates and lack of infrastructure. | Russian Government will be in exerting TASS One ee hee. Des 4-10. 1993, pp. 11-12 

Despite the statistics quoted on Russia’s these controls. | | | ‘Summary of World Bro adenats, British Brosdceating 

extensive transportation network, the Russia is still a major supplier of | Corp. Reading, England. Dec. 24, 1993, p. WE/2, 

country has no cross-country road system mineral commodities to the countries of Roselyakive Vesti Moscow Now. 30, 19%. Poe cot 

and practically no developed road | the former U.S.S.R. and to eastern publication, Washington, DC. Des. 8, 1993, p. ‘90. 

networks in most of the northern and | Europe, often below world market | Kommersant, Moscow. Nov. 4, 1993, p. 3. 

northeastern portions of the country. prices. | Whether this situation will ‘American Metal Market (New York), Apr. 23, 1995, 

Furthermore, most of the entire rail continue or whether Russia will seek to P. Metal Bulletin Monthly. Dec. 1993, p.31. 

network is concentrated in the western obtain world market prices for its *Rossiyskiye Vesti, Moscow, Jan. 12, 1994, pp. 4-6. 

part of the country. There are only two | minerals will depend on the development Summary of World Broadcasts, British Broadcasting 

"141: . * 4: : Corp. Reading, England. Apr. 1, 1994, p. WB/1, 

rail lines transversing the eastern part of | of economic ties between the countries of | 6 seakino Channel 1, TV Moscow, Mar. 23, 1994. 

the country, the trans-Siberian and the | the former U.S.S.R. and Soviet bloc. If ‘SITAR -TASS, Apr. 6, 1994. 

Baikal Amur Mainline (BAM), with the | these countries attempt to reintegrate their "Interfax Mining Report. Jan. 28-Feb. 4, 1994, p. 1. 

BAM only partially operational and | economies rather than seek integration “Mining Journal. P, 299, Sept. 17, 1995. 
y Pp y op § 
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Speech by the head of the Russian delegation to the “Metal Bulletin. Aug. 16, 1993, p. 10, 51. 
International Copper Study Group, Lisbon, May 1994. Interfax Mining Report, Dec. 12, 17, 31, 1993, p. 8. 
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Reading, England. p. WD/S, Jun. 3, 1994., Summary of “Interfax Mining Report. Dec. 17-31, 1993, p. 8. 
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TABLE 1 

RUSSIA: ESTIMATED! PRODUCTION OF MINERAL COMMODITIES 

(Thousand metric tons unless otherwise specified) 

Commodity 1992 1993 “Gent ody 

METALS 

Aluminum: 

Ore and concentrate: 

Bauxite, 26% to 57% alumina 4,000 4,000 4,500 

Nepheline concentrate, 25% to 30% alumina 1,000 800 1,600 

Alumina 3,100 3,500 4,000 

Metal, smelter: 

Primary 2,700 2,900 3,600 

Secondary 350 200 400 

Total 3,050 3,100 4,000 

Antimony, mine output, recoverable Sb content tons 10,000 6,000 12,000 

Arsenic,white (As,O,) do. 3,000 2,000 4,000 

Beryllium: Beryl, cobbed, 10% to 20% BeO do. 1,100 800 1,600 

Bismuth, mine output, recoverable Bi content do. 5 3 6 

Cadmium metal, smelter do. 800 700 1,500 

Chromium: Chrome ore, marketable do. 122,800 120,800 150,000 

Cobalt: 

Mine output, recoverable Co content do. 4,000 3,300 7,000 

Metal, smelter do. 4,500. 4,000 8,000 

Copper: 

Ore: Cu content, recoverable 750 600 900 

Metal: 

Blister: 

Primary 800 640 1,000 

Secondary 50 50 100 

Refined: 

Primary 800 640 1,000 

Secondary 50 50 100 

Gold, mine output, Au content kilograms 146,200 149,500 200,000 

Iron and steel: 

Iron ore, marketable” 86,700 75,000 110,000 

Iron ore, Fe content 49,000 40,000 50,000 

Agglomerated products: 

Sinter NA NA NA 

Pellets NA NA NA 

Metal: 

Pig iron and blast-furnace ferroalloys: 

Pig iron for steelmaking 44,000 40,000 60,000 

Ferromanganese 200 150 600 

Electric furnace ferroalloys 1,200 1,000 1,500 

Crude steeF 67,000 58,000 90,000 

Finished rolled steel* 46,800 43,000 60,000 

Semimanufactures: Pipes and tubes* 9,200 8,400 12,000 

Lead: 

Mine output, recoverable Pb content 30 35 40 

Metal, smelter: 

Primary 35 40 50 

Secondary 40 30 50 

Seefoomoesatendoftable. =~=~CS~*~C“—s—S*~*~*~*~*~O”””:CO 
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TABLE 1—Continued 

RUSSIA: ESTIMATED! PRODUCTION OF MINERAL COMMODITIES 

(Thousand metric tons unless otherwise specified) 

Commodity 1992 1993 Gent 04) 

METALS—Continued 

Magnesium metal, including secondary 32 30 60 

Mercury metal, including secondary tons 70 60 80 

Molybdenum, mine output, Mo content do. 5,000 4,800 8,000 

Nickel: 

Mine output, recoverable Ni content do. 280,000 243,000 340,000 

Nickel, products do. 243 ,000 189,000 330,000 

Platinum-group metals: 

Platinum tons 20 15 25 

Palladium do. 55 40 70 

Others do. 6 4 8 

Silver metal including secondary do. 800 700 1,000 

Tin: 

Mine output, recoverable Sn content do. 6,000 5,000 10,000 

Metal, smelter: Te — 

Primary do. 6,000 5,000 10,000 

Secondary do. 1,500 1,000 3,000 

Total do. 7,500 6,000 13,000 

Titanium, metal do. 25,000 17,000 40,000 

Tungsten concentrate, W content do. 4,000 3,500 6,000 

Vanadium metal do. 11,000 10,000 17,000 

Zinc: 

Mine output, recoverable Zn content 150 170 200 

Metal: 

Primary 140 160 200 

Secondary 60 60 100 

INDUSTRIAL MINERALS 

Asbestos, grades I-VI 1,500 1,000 2,000 

Barite NA NA NA 

Cement, hydraulic 64,000 60,000 90,000 

Clays: Kaolin including china clay NA NA NA 

Corundum, natural NA NA NA 

Gem thousand carats 9,000 8,000 12,000 

Industrial do. 9,000 8,000 12,000 

Total do. 18,000 16,000 24,000 

Diatomite NA NA NA 

Feldspar 100 70 150 

Fluorspar, concentrate 55% to 96.4% CaF, 100 70 150 

Graphite 15 10 20 

Gypsum 1,800 1,500 3,000 

Lime, dead-burned NA NA NA 

Lithium minerals, not further specified NA NA NA 

Magnesite: Marketable product 1,100 800 1,500 

Mica 35 30 50 

Nitrogen: N content of ammonia 8,800 8,000 12,000 

Phosphate rock: an — 

Apatite concentrate, 37% to 39.6% P,O, 11,000 9,000 16,000 

Seefoomotesatendoftable. 
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TABLE 1—Continued 

RUSSIA: ESTIMATED! PRODUCTION OF MINERAL COMMODITIES TABLE? 

(Thousand metric tons unless otherwise specified) REPORTED PRODUCTION OF 
MINERAL COMMODITIES IN 1993 

—_ ss oe ricapacity | AS A PERCENTAGE OF 1992! 
Commodity 1992 1993 Gan. 1, 1994) | 

INDUSTRIAL MINERALS—Continued Commodity Percentage 

Phosphate rock—Continued: Aluminum, primary 100.1 

Sedimentary rock, 19% to 30% P,O, 500 400 1,000 | Aluminum, secondary 52.5 
Total 11,500 9,400 17,000 Coke, 6% moisture 91.3 

Potash: K,O equivalent 3,500 2,600 5,000 Copper, refined 73.0 
Pyrite, gross weight NA Graphite electrodes 84.8 

Salt, all types 4,000 3,500 6,000 Iron ore 92.8 

Sodium compounds, n.e.s.: Lead 120.3 

Carbonate 3,000 2,500 5,000 | Magnesium 85.3 
Sulfate: ] Molybdenum concentrates 95.3 

Natural NA NA NA | Nickel 78.0 

Manufactured NA NA NA Pig iron | 88.4 
Sulfur: Steel: 

Frasch NA NA NA Raw 88.3 

Other native 100 100 200 Finished 72.8 

S content of pyrite NA NA NA Pipes 91.3 

Byproducts: Titanium: 

Of metallurgy 250 200 400 Sponge 68.7 

Of natural gas 1,800 1,800 2,500 Rolled 49.0 
Of petroleum NA NA NA Tungsten concentrate 59.1 

Total NA NA ~ N A 'The reported percentage changes of production in this 
————_— table do not always correspond with other reported 

Sulfuric acid 10,000 8,000 13,000 information. Therefore, production numbers estimated in 
Talc NA NA NA Table 1 are not always in accord with these percentages, 

V @ rmic ulite’ ae 60 50 100 as they may be based on other sources. 

MINERAL FUELS AND RELATED MATERIALS | Sources: Interfax Mining Report, Jan. 28-Feb. 4, 1994, 
Coal: p. 13. 

Bituminous 270,000 250,000 300,000 

Lignite and brown coal 60,000 50,000 80,000 

Total® 330,000 300,000 380,000 

Coke: Coke oven, beehive, breeze, gas coke NA NA NA 

Fuel briqucts: 

From anthracite and bituminous coal NA NA NA 

From lignite and brown coal NA NA NA 

Gas, natural, marketed: As reported” million cubic meters 640,100 617,400 650,000 

Oil shale 4,000 3,000 5,000 

Peat: 

Agricultural use NA NA NA 

Fuel use 7,000 6,000 10,000 

Petroleum: 

Crude: 

As reported, gravimetric units* 395,000 357,000 400,000 

Converted, volumetric unthousand 42-gallon barrels 2,900,000 2,600,000 2,900,000 

Refinery products‘ 300,000 270,000 300,000 

NA Not available. 

1Production estimated unless otherwise specified. 
Reported in Russian sources. 
5Run-of-mine coal. 

‘Not distributed by type and therefore not suitable for conversion to volumetric units. Data include all energy and 

nonenergy products but exclude losses. 
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TABLE 3 

RUSSIA: 1993 REPORTED 
EXPORTS OF SELECTED 
NONFERROUS METALS 

Commodity Sons). 

Aluminum 1,219,458 

Copper, refined 159,251 

Nickel 110,000 

Tin 5 

Source: Preliminary figures from the Russian Ministry 

of Foreign Economic Relations, reported by Interfax 

Mining Report, Apr. 1-8, 1994, p. 16. Russian 

delegation report to International Nickel Study Group, 

Apr. 22, 1994. 

TABLE 4 

RUSSIA: 1994 RUSSIAN EXPORT 
QUOTAS ON SELECT MINERAL 

COMMODITIES 

Commodity | Cons). 

Aluminum 796,000 

Copper 155,000 

Magnesium 19,000 

Nickel 140,000 

Petroleum 91,550,000 

Source: Interfax Business Report, Mar. 15, 1994, p. 3 

Kommersant, Moscow, Mar. 12, 1994, pp. 1, 2. 

TABLE 5 

RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

Commodity Major operating facilities Location Annual 
capacity 

Alumina Achinsk Achinsk in East Siberia 900,000. 

Do. Bogoslovsk Urals 1,050,000. 

Do. Boksitogorsk European north 200,000. 

Do. Nadvoitsy Nadvoitsy in Karelia 266,000. 

Do. Uralsk Kamensk region 536,000. 

Do. Volkhov Volkhov, east of St. Petersburg 45,000. 

Aluminum, primary Smelters: 

Do. Volkhov do. 20,000. 
Do. Uralsk Kamensk 70,000. 

Do. Bogoslovsk Krasnoturinsk 162,000. 

Do. Novokuznetsk Novokuznetsk 284,000. 

Do. Kandalaksha Kola Peninsula 62,500. 

Do. Nadvoitsy Nadvoitsy in Karelia 68,000. 

Do. Volgograd Volgograd 168,000. 

Do. Irkutsk Sherekov, near Irkutsk 262,000. 

Do. Krasnoyarsk Krasnoyarsk 755,000. 

Do. Bratsk Bratsk 843,800. 

Do. Sayansk Sayanogorsk 274,000. 

See footnotes at end of table. 
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TABLE 5—Continued 

RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

I 

Commodity Major operating facilities Location Annual 
capacity 

Apatite, concentrate Khibiny apatit association Kola Peninsula 15,000,000. 

Do. Kovdor iron ore mining association do. 700,000. 

Asbestos Kiyembay Orenburg Oblast 500,000. 

Do. Tuvaasbest Tuva Republic 250,000. 

Do. Uralasbest Central Urals 1,100,000. : 

Bauxite North-Urals mining company Severouralsk region NA. : 

Do. South-Urals mining company South Urals region NA. | 

Do. Severnaya Onega mine Northwest region 800,000. 

Boron Bor Association Maritime region 140,000 
(boric acid). 

Do. . Amur River complex Far East 8,000 
‘(@oric acid). 

Do. Alga River Chemical Complex do. 12,000 
(boric acid). 

Chromite Saranov complex Saranov 200,000. 

Coal Basins: 

Do. Donets (east) Rostov Oblast 30,000,000. 

Do. Kansk Achinsk East Siberia 50,000,000. 

Do. Kuznetsk West Siberia 160,000,000. 

Do. Moscow Moscow region 15,000,000. 

Do. Neryungri Yakut-Sakha Republic 15,000,000. 

Do. Pechora | Komi Republic 30,000,000. 

Do. South Yakutia Yakut-Sakha Republic 17,000,000. 

Cobalt, mining complexes Norilsk complex East Siberia and Kola Peninsula 7,000 total. 

Tuva complex Tuva Republic 

Copper, metal (smelting and refining Kirovgrad (smelting) Kirovgrad 150,000. 

complexes 

Copper, mining and beneficiation Buribai Enterprise Buribai region 5,000. 

complexes (Cu content of concentrates) 

Do. Gai Complex Gai region 40,000. 

Do. Kirovgrad Complex Kirovgrad region 12,000. 

Do. Krasnouralsk Complex Krasnouralsk region 12,000. 

Do. Norilsk Complex Norilsk region 400,000. 

Do. Sredneuralsk Complex Ekatrinenburg region 12,000. 

Do. Uchali Complex Uchali region 40,000. 

Do. Urap Complex Stavropol region 7,000. 

Do. Krasnouralsk (smelting) Krasnouralsk 60,000. 

Do. Kyshtym (refining) Kyshtym 40,000. 

Do. Norilsk (smelting and refining) Norilsk 350,000. 

Do. Pyshma (refining) Pyshma 350,000. 

Do. Severonikel (smelting) Monchegorsk 20,000. 

Do. Sredneuralsk (smelting) Revda 140,000. 

Diamonds thousand carats Yakutalmaz association Aykhal, Mirnyy, Udachnaya areas 10,000 gem. 

of Yakut-Sakha republic 

Do. do. do. 10,000 industrial. 

Feldspar Deposits: 
Lupikko Karelia NA. 

Do. Kheto-Lanbino do. NA. 

Ferroalloys Kosaya Gora Iron Works Kosaya Gora 200,000. 

Do. Kuznetsk ferroallloy plant Novokuznetsk 400,000. 

See footnotes at end of table. 
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TABLE 5—Continued 

RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

Commodity Major operating facilities Location Annual 
capacity 

Ferroalloys—Continued: 

Do. Lipetsk Iron and steel works Lipetsk NA. 
Do. Serov ferroalloy plant Serov NA. 
Do. Tulachermet Scientific and Industrial Tula NA. 

Association 

Do. Chelyabinsk Electrometallurgical plant Chelyabinsk 350,000. 
Do. Chusovoy Iron and steel plant Chusovoy NA. 
Do. Klyuchevsk ferroalloy plant Dvurechinsk 160,000. 

Fluorspar Mining and beneficiation complexes: | 
Do. Abagaytuy Transbaikal NA. 
Do. | Kalanguy do. NA. 
Do. Kyakhtinsky do. NA. 7 
Do. Usugli do. NA. 

Yaroslavsky Far East NA. 

Gold kilograms Gold mining regions: 

Do. Yakut-Sakha Yakut-Sakha Republic 200,000 total. 
Do. Buryat Buryat Republic 
Do. Magadan Magadan oblast 
Do. Krasnoyarsk Krasnoyarsk region 
Do. Maritime Maritime region 

| Tuva Tuva Republic 

Iron ore Mining areas: 

Do. Kursk Magnetic Anomaly (KMA) 50,000,000 
containing following enterprises: total KMA. 

Do. Mikhailovka Zheleznogorsk 
Lebedi Gubkin | 
Stoilo do. 

| Do. Northwest containing following 22,000,000 total. 
enterprises: 

Do. Olenogorsk Olenogorsk Northwest. 
Do. Kostomuksha Kostomuksha 

Kovdor Kola Peninsula 

Do. Siberia (east) containing the following 
mining enterprises: 18,000,000 total. 

Do. Korshunovo Zheleznogorsk 
Rudnogorsk Rudnogorsk 

Do. Siberia (west) including the following Siberia (east and 
mining enterprises: west). 

Do. Abakan Abaza 
Do. Sheregesh Sheregesh 
Do. Tashtagol Tashtagol 

Teya Vershina Tei 
Do. Urals containing following mining 22,000,000 total 

enterprises: 

Do. Akkermanovka Novotroitsk Urals. 
Do. Bakal Bakal 
Do. Goroblagodat Kushva | 
Do. Kachkanar Kachkanar 

Magnitogorsk Magnitogorsk 
Peshchanka Rudnichny 

See footnotes at end of table. 
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TABLE 5—Continued 

RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

a
 

Commodity Major operating facilities Location Annual 
| capacity 

Lead-zine (recoverable Mining complexes: 
| 

(metal content of ore) Altay mining and beneficiation complex Altay mountains region, South 2,000 lead, 

Siberia 1,000 zinc. 

Do. Dalpolymetal mining and beneficiation Maritime region 20,000 lead, 25,000 

complex zinc. 

Do. Nerchinsk polymetallic complex Chita Oblast 7,000 lead, 

12,500 zinc. 

Do. Sadon lead-zinc complex Severo-Ossetiya 5,000 lead, 
14,000 zinc. 

Do. Salair mining and beneficiation complex Kemerovo Oblast 2,000 lead, 
10,500 zinc. 

Lead, metal Dalpolymetal lead smelter | Rudnaya in the Maritime district 20,000. 

Do. Elektrozinc lead smelter Vladikavkaz in North Caucasus 30,000. 

Magnesite Satka deposit Chelyabinsk Oblast 3,800,000. 

Magnesium, metal Berezniki plants Berezniki 60,000 total. 

Do. Solikamsk plants Solikamsk (Both locations). 

Mica Mining complexes: | 

Do. Aldan Yakut-Sakha Republic NA. | 

Do. Karel Karelia NA. 

Do. Kovdor Kola Peninsula NA. 

Mam Irkutsk complex NA. 

Molybdenum, mining enteprise Dzhida tungsten-molybdenum mine West Transbaikal | NA. 

Do. Sorsk molybdenum mining enterprise Sorsk region NA. 

Do. Tyrny-Auz tungsten-molybdenum mining North Caucasus NA. 

enterprise 

Do. Shakhtaminskoye molybdenum mining Chita Oblast NA. 

enterprise 

Natural gas billion cubic meters Regions: 

Do. Komi Republic Komi Republic 8.0. 

Do. Norilsk area Norilsk area 5.5. 

Do. North Caucasus North Caucasus 6.0. 

Do. Sakhalin Far East 2.0. 

Do. Tomsk Oblast West Siberia 5. 

Do. Tyumen Oblast including: do. 575. 

Do. Medvezhye field do. 75. 

Do. Urengoi field do. 300. 

Do. Vyrngapur field do. 17. 

Do. Yamburg field do. 170. 

Do. Urals Urals 45. 

Do. Volga Volga region 6. 

Yakut-Sakha Yakut-Sakha Republic 1.5. 

Nepheline syenite Apatit complex Kola Peninsula 1,500,000. 

Do. Kiya-Shaltyr mine Goryachegorsk region, east Siberia NA. 

Nickel, mining enterprise (Ni in ore) Norilsk Nickel association Norilsk region and Kola Peninsula 300,000. 

Do. Yuzhuralnikel association Southern Urals 20,000. 

Nickel, metal (smelting and refining Norilsk Nikel (smelting and refining) Norilsk 160,000 (smelting), 

complexes) 
100,000 (refining). 

Do. do. Pechenga 50,000 (smelting). 

Do. do. Monchegorsk 50,000 (smelting), 

| 
140,000 (refining). 

Do. Yuzhuralnikel association (smelting and Southern Urals 60,000 (smelting), 

refining) 50,000 (refining). 

See footnotes at end of table. 
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TABLE 5—Continued 
RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

Commodity Major operating facilities Location capacity | 

Platinum-group metals: 

Ore | Norilsk Nikel association Norilsk region 
Metals Krasnoyarsk refinery of Norilsk Nikel Krasnoyarsk 130 (total metal). 

association 
Potash, K,O Uralkaliy Verknekamsk deposit 3,000,000. 

Do. Silvinit Solikamsk-Berezniki region of Urals 2,000,000. 
Petroleum | Producing regions: 

Do. | European Russia, Astrakhan Northern Caspian Sea Basin 700,000. 
Do. | Bashkortostan Urals 28,000,000. 
Do. Checheno-Ingush Republic North Caucasus 4,500,000. 
Do. / Dagestan North Caucasus 700,000. 
Do. Kaliningrad Oblast Baltic coast 1,800,000. 
Do. Komi Republic Northwest 15,000,000. 
Do. Krasnodar Kray North Caucasus 2,000,000. 
Do. Orenburg Oblast Urals 13,000,000. 
Do. Perm Oblast do. | 12,000,000. 
Do. Samara Volga region 16,000,000. 
Do. Saratov Oblast do. 1,500,000. 
Do. Stavropol Kray North Caucasus 2,000,000. 
Do. Tatarstan | Volga region 40,000,000. 
Do. Udmurt Republic Urals 9,000,000. 
Do. East Siberia: 

Do. Tomsk Oblast Tomsk Oblast 11,000,000. 
Do. | West Siberia: 

Do. Tyumen Oblast: Tyumen Oblast 300,000,000. 
Do. Kogolym field do. 34,000,000. 
Do. Krasnoleninskiy field do. 12,000,000. 
Do. Langepas field do. 30,000,000. 
Do. Megion field do. 18,000,000. 
Do. Nizhnevartovsk field do. 70,000,000. 
Do. Noyabrsk field do. 37,000,000. 
Do. Purneftegaz field do. 12,000,000. 
Do. Surgut field do. 48,000,000. 
Do. Uray field do. 8,000,000. 
Do. Varegan field do. 10,000,000. 
Do. Sakhalin Island Sakhalin Island 2,500,000. 

Soda ash Sterlitamak plant Sterlitamak NA. 
Do. Mikhaylovskiy plant Siberia NA. 
Do. Pikalevo plant Leningrad Oblast NA. 

Steel, crude Amurstal Komsomolsk na Amur 1,600,000. 
Do. Asha Asha 450,000. 
Do. Beloretsk Bashkir Republic 380,000. 
Do. Chelyabinsk Chelyabinsk 7,000,000. 
Do. Gorky Nizhniy-Novgorod 78,000. 
Do. Guryevsk Guryevsk 160,000. 
Do. Karaganda Karaganda 6,300,000. 

See footnotes at end of table. 
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TABLE 5—Continued 

RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

(Metric tons unless otherwise specified) 

I I 

Commodity Major operating facilities Location Annual 
capacity 

Steel, crude—Continued: 

Do. Kuznetsk - Novokuznetsk 4,700,000. a 

Do. Lipetsk Lipetsk 9,900,000. 

Do. Lysva Lysva 350,000. 

Do. Magnitogorsk Magnitogorsk | 16,200,000. 

Do. Nizhniy Tagil Nizhniy Tagil 8,000,000. 

Do. Nizhniy Sergi Nizhniy Sergi 300,000. 

Do. Novosibirsk Novosibirsk | 1,100,000. 

Do. Omutninsk Omutninsk 210,000. 

Do. Orsko-Khalilovo Novotroitsk in Orenburg Oblast 4,600,000. 

Do. Oskol Electric Steel Stary Oskol 1,450,000. 

Do. Petrovsk-Zabaikalskiy Petrovsk-Zabaikalskiy 426,000. 

Do. Revda Revda 281,000. 

Do. Salda Sverdlovsk Oblast 1,900. 

Do. Serov A.K. Serov 1,000,000. 

Do. Serp i Molot Moscow 70,000. 

Do. Severskiy Polevskoy in Sverdlovsk Oblast 825,000. 

Do. Sibelektrostal Krasnoyarsk 110,000. 

Do. Sulin Sulin 280,000. 

Do. Taganrog Taganrog 925,000. 

Do. Tulachermet-Scientific and Industrial Tula | ~ 18,400. 

Association 

Do. Verkh-Isetskiy Ekatrinenburg 132,000. : 

Do. Volgograd Volgograd 2,000,000. 

Do. Vyksa Vyksa 540,000. 

Do. West Siberian Novokuznetsk 6,900,000. 

Do. Ziatoust Zlatoust in Chelyabinsk Oblast 1,200,000. 

Talc Deposits: 

Do. Onotsk Irkutsk Oblast NA. 

Do. Kirgiteysk Krasnoyarsk Kray NA. 

Do. Miass Chelyabinsk Oblast NA. 

Do. Shabrovsk Sverdlovsk Oblast NA. 

Tin, mining and beneficiation complexes Khingan Khabarovsk Kray NA. 

Do. Solnechnyy do. NA. 

Do. Jultin Magadan Oblast NA. 

Do. Khrustalnyy Maritime region NA. 

Do. Deputatskiy Yakut-Sakha Republic NA. 

Tin, smelters Novosibirsk Novosibirsk NA. 

Do. Podolsk Podolsk NA. 

Do. Ryazan Ryazan NA. 

Titanium, metal Berezniki plant Berezniki 35,000. 

Do. Moscow plant Moscow NA. 

Do. Podolsk plant Podolsk NA. 

See footnotes at end of table. 
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TABLE 5—Continued 
RUSSIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

Commodity Major operating facilities Location Annual 
capacity 

Tungsten, mining and beneficiation Antonovogorsk East Transbaikal 80. 
complexes (W content of concentrates) 

Do. Balkan Urals, northeast of Magnitogorsk 40. 
Do. Belukha East Transbaikal | 60. 
Do. Bom-Gorkhom West Transbaikal 85. 
Do. Dzhida do. 750. 
Do. Iultin Magadan Oblast 175. 
Do. Sherlovogorsk | East Transbaikal 40. 
Do. Solnechnyy | Southern Khabarovsk region 40. 
Do. Tyrny-Auz North Caucasus 3,000. 
Do. Vostok-2 Maritime region 1,200. 

Tungsten, metal Nalchik plant Caucasus NA. 
Vanadium, ore Kachkanar iron ore mining complex Urals NA. 
Vanadium, metallurgical processing Chusovoy plant do. 17,000. facilities | total metal. 

Do. Nizhniy Tagil plant do. 
Zinc (non associated with lead), metal Bashkir copper-sulfur complex Sibai in southern Urals 5,000. 
content of ore : 
Do. Buribai copper-zinc mining complex Buribai in southern Urals 1,500. 
Do. Gai copper-zinc mining and Gai in Southern Urals 25,000. 

beneficiation complex | 
Do. Kirovgrad copper enterprise Kirovgrad in central Urals 1,200. 
Do. Sredneuralsk copper complex Revda in central Urals 5,000. 
Do. Uchali copper-zinc mining and Uchali in southern Urals 90,000. 

beneficiation complex 
Zinc, metal Chelyabinsk electrolytic zinc plant Chelyabinsk 190,000. 

Do. Elektrozink plant Vladikavkaz in North Caucasus 100,000. 
“Estimated. NA Not available. 
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TABLE 6 

RUSSIA: ESTIMATED RESERVES OF MAJOR MINERAL 
COMMODITIES FOR 1992 

(Thousand metric tons unless otherwise specified) 

Commodity Quantity 

Antimony 3,000 

Asbestos 100,000 

Bauxite 250,000 

Cobalt 135 

Copper 20,000 

Diamond, industrial million carats 35 

Fluorspar 60,000 

Iron ore million metric tons " 55,000 

Lead 3,000 | 

Magnesite 585,000 

Manganese 15,000 

Molybdenum 250 

Nickel 6,300 

Peat 160,000,000 

Phosphate rock, marketable 240,000 

Platinum-group metals metric tons 2,000 

Potash (K,O equivalent) 3,000,000 

Silver 17 

Tin 265 

Tungsten 230 

Vanadium 5,000 

Zinc 4,000 | 
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THE MINERAL INDUSTRIES OF 

By Walter G. Steblez 

In 1993, owing to severe economic however, were available during the year countries where environmental protection 

| dislocations caused by the international concerning specific Government policies | issues obtained a much lower status and 

trade embargo against Serbia and | addressing economic reform and long- | level of concern in past years than in 

Montenegro, the country, with significant | term plans to rationalize the major | Western European market economy 

European capacities to produce refined enterprises in Serbia and Montenegro’s | countries. Significant soil, water, and 

aluminum, copper, lead, silver, and zinc, | mineral industry. atmospheric contamination had been 

was forced to cut back industrial capacity The principal activities of the | caused by the country’s heavy industry, 

utilization by an average of about 30%. | Government during the year involved | including mining and other minerals 

Reportedly, Serbia and Montenegro’s | military and international political issues | industry branches. The use of low 

gross domestic product (GDP) declined related to the civil war that occurred in | grades of coal and lignite at the country’s 

from US$23.4 billion in 1990 to $9.5 | the former Yugoslavia. The usual efforts industrial and electric-power generating 

billion in 1993.! In 1993, the country’s | and programs of the Government, dealing | facilites has raised the emmission of SO, 

GDP declined by 30% compared with | with long-term economic reform and | to levels that reportedly were twice that 

that of 1992—the sharpest decline of any | environmental protection and reclamation | in Western Europe. Concentrations of 

year during this period. Limitations | issues, were subordinated to the needs of | both SO, and NO, had been consistently 

imposed on Serbia and Montenegro’s | a virtual war economy. The civil war, | far in excess of safety guidelines set by 

mineral industries by the dissolution of | fought from 1991 though 1993, had | the World Health Organization. 

the Yugoslav state, civil war, and the dislocated routine domestic and foreign | Uncontained emmissions from the 

international embargo clearly had a | commerce because of the international | country’s nonferrous metals processing 

depressive effect as closures and | embargo as well as the physical | plants and smelters also contributed to 

stoppages were reported in the country’s destruction of commercial and residential | acid rain, which has damaged many 

ferroalloy, steel, and nonferrous metals- | properties in large areas of Bosnia and | outlying forested areas. 

producing sectors. However, some Herzegovina and, to a lesser extent, Because of the civil war and associated 

activity was noted in the industrial | Croatia. Without access to former | international economic embargo of Serbia 

minerals sector, where commercially | domestic customers in the other republics | and Montenegro, funds necessary for 

useful deposits that were discovered and | of the former Yugoslavia, nor to | even routine maintenance of tailings 

developed in recent years were put into international markets, large stockpiles of | ponds and hazardous waste dumps were 

operation. Additionally, geological | industrial goods had reportedly accrued | no longer available, and the likelihood of 

survey and exploration work was | during the year, which necessitated | a widespread ecological disaster occurring 

conducted to locate new deposits of | sporadic as well as long-term closures of | has increased significantly. In 1992, an 

natural gas and petroleum. some of the country’s production | ecological disaster reportedly was 

capacities during the year. narrowly avoided at the Brskovo Lead 

GOVERNMENT POLICIES and Zine Mine at) =Mojkovac in 

AND PROGRAMS ENVIRONMENTAL ISSUES Montenegro when a swollen Tara River 

TT damaged a 100-meter section of a 

To ensure the availability of needed Given the civil war that has occured | retaining dam at the mine tailing dump 

raw materials and equipment to the | on the territory of the former Yugoslavia, | that contained an estimated 3.5 Mm? of 

economy and to prevent potentially large- little information has been made available | highly toxic wastes (arsenic, cadmium, 

scale social unrest from occurring from | © the industry-generated environmental | cyanides, lead, mercury, sulfides, etc.). 

rapid industrial closures and bankruptcies, pollution or the status of environmental Reportedly, the European Union (EU) 

the Government of Serbia and remediation. On the other hand, it has | approved a loan of $135,000 for repair of 

Montenegro apparently maintained the been reasonable to categorize the | thedam. Long-term plans were reviewed 

operation, to the extent possible, of the environmental situation in Serbia and | for eliminating the tailings dump entirely 

country’s heavy industries, including Montenegro as being similar to that of | from the proximity of the Tara River to 

those in the minerals sector. Few details, other former centrally planned economy | prevent similar situations from occurring. 
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Should the Tara River become COMMODITY REVIEW Bosnia and Herzegovina, Croatia, contaminated by the contents of the |—-——————_——__- Macedonia, and Slovenia, as well as tailings dump, it reportedly would poison Metals access to international commerce, the the downstream ecosystems along the | country’s steel industry was forced into | entire length of the Danube riverine Aluminum and Bauxite.—Serbia and | T@P!4 contraction, marked by several system. | | Montenegro’s bauxite mining, alumina | industrial closures. _The Boris Kidric 
PRONUICTION | efining, and aluminum smelting facilities | Steelworks at Niksic in Montenegro PRODUCTION _ —___________ | were chiefly in Montenegro. Rudnici | U2derwent stoppages in April and 

Boksita Niksic operated bauxite mines in | November owing to shortages of fuel and Because of international trade Montenegro, and RB Kosovo Klina | Other raw materials caused by the sanctions, Serbia. and Montenegro was operated mines in Serbia. The entire | ternational embargo, as well as to a forced to curtail the production of durable output of the latter operation in the past domestic transportation strike that goods to a substantial degree during had been exported because of the | iterrupted deliveries of iron and steel 1993, owing to the country’s inability to unsuitability of the bauxite for domestic | SCtap to the plant.’ It was presumed that | openly export its manufactured goods or refineries. Apart from the deposits operations at the Cikatovo nickeliferous import needed raw materials for its exploited by RB Kosovo Klina, which | 100 ore mine and ferronickel smelter in industry. By midyear, the production contained a refractory-grade diaspore Glogovac also may have been interrupted level of the country’s machine-building material, Montenegro’s monohydrate | OF completely stopped during the year industry already had declined by 63% (boehmitic) bauxite deposits were suitable because most of the ferronickel produced compared with the same period in 1992. for metallurgical end use. These deposits | 2 this facility was supplied to the Boris Reportedly, passenger automobile and bus were formed into lenticular or irregular- Kidric Steelworks.® 
production had ceased and the output of shaped bodies occurring in Triassic and 
trucks was at a level that was well below Eocene carbonate rocks. Lead and Zinc.—Serbia and 50% of that during the same period in In 1993, a very limited level of | Montenegro’s share of the former 1992. Also, shipbuilding activity production reportedly was maintained at | YUgoslavia’s total mine production of ore declined to the level of repair and the country’s bauxite mining, alumina constituted slightly more than 40% in maintenance needed by the country’s refining, and aluminum smelting facilities 1990. The country’s deposits of Pb-Zn merchant vessels. The growth of both at Niksic and Podgorica in Montenegro.‘ | f€ are of the hydrothermal metasomatic stockpiles and material shortages resulted type in limestone and siliceous rocks. in the sharpest decline of production of Copper.—Serbia and Macedonia were | Phe irregular but compact ore bodies most minerals in recent years.> (See the former Yugoslavia’s principal copper- reportedly range in size from several table 1.) producing areas. Rudarsko Topionicki thousand to several million tons. The 

Bazen’s (RTB) Bor mining, beneficiation, Trepca deposit in the Kosovo province of 
TRADE and smelting complex in Serbia accounted | Serbia was the country 's largest P b-Zn 

for all of the country’s mine output of | deposit. Reportedly, since the mid- The issue of Serbia and Montenegro’s copper from its Bor, Majdanpek, and 1960’s, some Pb-Zn ores and official foreign commerce and trade was Veliki Krivelj open pit mines. On | Concentrates had been imported to meet moot in both 1992 and 1993 because of balance, the country’s copper industry in the needs of the country’s smelters and the international trade embargo. In the 1993 appeared to be somewhat more | ‘efimeries. Additionally, some of Serbia years preceding the dissolution of robust than other branches of the metals | 424 Montenegro’s refinery capacity had Yugoslavia and the subsequent civil war, producing sector. Compared with that of been used to toll refine lead for foreign the country was an important minerals 1992, the production of copper ore in | CONSumers. In 1993, mine production of trader in both Eastern and Western 1993 declined by slightly more than 20%, | Pb-Zn ore declined by about 58% and the Europe. 
output of smelter lead and refined zinc by 

_ about 73% and 50%, respectively, STRUCTURE OF THE Montenegrae tron as a cadustry and compared with output levels of 1992. 
MINERAL INDUSTRY among the sectors of the country’s . . 

minerals industry that underwent the | Industrial Minerals Table 2 lists the administrative bodies strongest decline in 1993. The 
as well as_ subordinate production units production of pig iron, crude steel, and Serbia and Montenegro produced a of the main branches of the country’s | semimanufactures declined by 88%, 72%, large number of industrial minerals that mineral industry for 1992. (See table 2.) | and 76% , respectively compared with that | included barite, bentonite, gypsum, 

of 1992. Denied the important formerly | Kaolin, magnesite, and pumice for 
domestic markets in the republics of | 40mestic needs as well as exports. 

Reportedly, the development of a 
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basalt quarry had been completed during | than economic consideration was | steels sectors in the country. 

the year at Stragari near Kursumlija in | paramount in formulating policies for 

Serbia. A crushing unit was installed at industrial development. — Political pitch Broad wang Comomtion SWB, EEW/0330 

the site, and production was expected to | directives to discover exploitable mineral Apr. 28. 1994, >. WC i, fren Tanjug (Belgrade), 1217 

begin by yearend. The material mined at | resources may have resulted in possible | GMT Apr. 25, 1994. | 

Stragari was to be used in the production overestimations and other distortions of *Federal Secretariat for Development, Environment 

of insulation. Potential resources of | collected field data. For a detailed ae ion. Yugoslavia, National Report to the United Nations 
; . . . onference on Environment and Development, 1991. 

basalt at this site were estimated at 5 | explanation of the system that was used SForeign Broadcast Information Service. EEU-93-104, 

Mm.’ for measuring reserves, see the chapter | June 2, 1993, p. 53, from Ekonomska Politika (Belgrade). 

| on Russia in this volume. Mey fetal Bulletin Monthly Feb. 1994, p. 59 

Mineral Fuels ee SForeign Broadcast Information Service. EEU-93-080, 

INFRAS Apr. 28, 1993, p. 54. 

The ne gative trends that were INFRASTRUCTURE ° British Broadcasting Corporation SWB. EEW/0310, 

; ; ‘ . . Dec. 2, 1993, p. WC/1, from Tanjug (Belgrade) 1518 

discernible in the country’s economy and Serbia and Montenegro’s inland system | GMT Nov. 18, 1993. 

minerals industry during the year were | of ways and communications consisted of “Metal Bulletin Monthly. July 1993, p. 35. | 

generally less descriptive of the country’s 49,966 km of railroads and highways. Cae vondtat Information pee EEUI-93-093 

fuel and energy sectors. The decline in | The country’s inland waterway system | May 17, 1993, p. 45, from Belgrade Domestic Service, 

the output of coal, natural gas, and | was another important component of this | 9752 GMT May 15, 1993. 

petroleum, based on preliminary mid-and | network. Although data in respect to the a i nsotine Corporation. SWB, ERAWO26S, 

endyear results, was considerably less | total length of the inland waterway | Jan. 21, 1993, p. A/7, from Tanjug. 1010 GMT Jan. 11, 

than that in the extraction and processing | system had not yet been officially | 1993. | 

of metallic ores and nonmetallic | reported, it was reported that a total of 

minerals. This was largely because of | 11.6 Mmt of freight was carried on this OTHER SOURCES OF INFORMATION 

the "necessity" status of mineral fuels for | system in 1991. The railroad system Agencies 

the economy of Serbia and Montenegro. consisted of 3,947 km of 1.435-m-gauge 

In past years, the country was a net track, of which 277 km was double track | Privredna Komora Jugoslavije (Yugoslav 

importer of energy, mainly in the form of and 1,339 km was electrified. The | Chamber of Economy) 

natural gas and petroleum that had been highway and road system consisted of | 11001 Belgrade | 

embargoed since 1992. Consequently, | 46,019 km of paved, gravel, and earth- | Terazije 15-23 - 

greater priority was given for the | surfaced road, of which 26,949 km was P.O Box 1003 

domestic production of fuels. | paved, 10,373 km was gravel, and 8,697 Savezni Geoloski Zavod (Federal Geological 

Reportedly, the embargo did deny the | km was earth surfaced. The country’s | Institute) 

country’s petroleum industry needed merchant marine fleet consisted of 43 Belgrade, Yugoslavia 

imports of chemicals and spare parts, ships amounting to 1,449,049 dwt. | piptications 

which caused problems for this sector | Pipelines for crude petroleum were 415 

throughout the year.® In early 1993, | km in length, while those for refinery | Indeks (Index), published monthly. 

officials of Serbia’s petroleum industry products and natural gas were 130 km | Statisticki Godisnjak (Statistical Yearbook). 

reportedly allocated US$123 million for and 2,110 km, respectively. 

exploration at 11 potential petroleum 

deposits. !° OUTLOOK 

Reserves Serbia and Montenegro in the long 

term could remain an important European 

The eventual development and | producer of minerals because of its long 

transformation of Serbia and | history of mining and sufficient resources 

Montenegro’s economy to a market-based | of a number of metalliferous and | 

system would require a reevaluation of | industrial minerals. The political future 

the country’s mineral resources from a | of the country and the types of 

market perspective. Reserves, as defined | Government structures that will emerge 

by market economies, are mineral | are difficult to foresee. However, in the 

deposits that can be mined at a profit | postcivil war and/or postembargo period, 

under existing conditions with existing | Serbia and Montenegro will require 

technology. In centrally planned and extensive modernization of its 

other nonmarket economy countries, such | infrastructure, giving added value to the 

as the former Yugoslavia, political rather | construction materials and_ structural 
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TABLE 1 
SERBIA AND MONTENEGRO: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

ner . Commodity? 1989 1990 1991 1992 19938 “Can. 1, 1998, 
: METALS 

Aluminum: 

Bauxite, gross weight 979,940 940,000 900,000 792,000 102,000 1,000,000 
Alumina, calcined, gross weight 267,000 269,000 208,000 197,000 50,000 275,000 
Metal, ingot, primary and secondary 74,000 81,000 ™75,792 766,947 325,778 90,000 

a Antimony: 

Mine and concentrate ouput: 

Ore, gross weight °40,000 *20,000 — _ — 40,000 
Sb content of ore . 798 405 — — — 800 
Concentrate, gross weight *1,259 °*530 — — — 1,500 | Metal 1,081 248 19 10 _ 3,000 

Bismuth, metal 40 85 70 60 30 100 
Cadmium 133 100 60 8 8 150 
Chromite, concentrate (produced largely from imported ores) 13,329 11,610 4,250 —_— — 20,000 
Copper: 

| "Mine and concentrator output: —=~=~=~SCSCS~C~C~CS~SS 
Ore, gross weight thousand tons 26,252 26,463 25,758 23,085 318,189 28,000 
Cu content of ore 130,000 132,000 °100,000 90,000 70,000 135,000 
Concentrate, gross weight 536,000 542,000 519,000 423,000 390,000 600,000 

Metal: 

: Blister and anodes: 

Primary 101,606 105,908 95,800 *79 953 40,000 120,000 
Remelted 71,394 68,349 *58,724 47,967 20,000 75,000 Total 173,000 174,257 154,524 127,920 ~ 60,000 195,000 

| Refined: 

Primary 101,877 102,221 95,079 *78,560 30,000 120,000 
Remelted 49,158 49,174 39,114 *36,203 21,300 50,000 Total 151,035 151,395 ~ 134,193 114,763 ~ 51,300 170,000 

Gold, refined kilograms 4,346 8,173 76,920 *7,330 7,000 8,500 
Iron and steel: 

Ore and concentrate: Agglomerate 1,350,000 1,196,000 "685,995  °*665,406 300,000 1,500,000 
Metal: Ferroalloys: 

Ferronickel 17,102 11,850 11,775 6,481 5,000 20,000 
Pig iron 881,000 767,000 526,000 "512,000 62,000 1,000,000 
Crude steel 1,170,000 1,012,000 725,000 665,000  7183,000 1,500,000 
Semimanufactures 2,019,000 1,856,000 867,000  *733,000 7174,000 2,500,000 

Lead: 

Mine and concentrate output: 

Ore, gross weight (Pb, Zn ore) 1,920,000 1,573,000 1,237,000 "804,000 337,000 2,700,000 
Pb content of ore 48,000 39,000 33,910 722,661 8,500 50,000 
Concentrate, gross weight 58,000 46,000 ™43,089 725,504 12,500 160,000 

Metal: 

Smelter, primary and secondary 89,000 70,000 51,000 30,000 8,100 100,000 
Refined, primary and secondary 70,000 48,000 44,091 723,265 36,393 100,000 

Magnesium: Metal 6,105 5,788 *5,360 *4,055 4,000 8,000 
Nickel: Metal, Ni content of Fe Ni® 5,100 3,600 2,400 2,000 2,000 6,000 See foomotes at end oftable. SSS 
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TABLE 1—Continued 

SERBIA AND MONTENEGRO: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

I al Cavacity® 

Commodity” 1989 1990 1991 1992 1993° ‘jen, 1, 1994) " 

METALS—Continued 

Platinum-group metals: 

Palladium kilograms 199 130 7155 130 50 200 

Platinum do. 23 21 22 19 10 50 

Selenium do. 55,241 59,181 764,140 757,800 25,000 70,000 

Silver do. *109,000 85,896 69,918 66,420 325,144 150,000 

Zinc: 

Zn content of Pb, Zn ore 42,000 33,000 31,428 19,718 6,000 50,000 

Concentrator output, gross weight* 68,000 51,000 50,000 36,000 13,000 150,000 

Refined zinc 69,000 61,305 38,648 14,182 36,985 130,000 

INDUSTRIAL MINERALS 

Asbestos, all kinds 1,502 1,353 1,767 1,175 2,000 5,000 

Cement thousand tons 2,931 2,723 2,411 2,036 31,088 3,000 

Clays: 

Bentonite 16,000 5,000 7260 *200 200 20,000 

Ceramic clay 64,000 61,000 51,213 50,343 20,000 70,000 

Fire clay: 

Crude 95,000 68,000 67,000 *97,000 40,000 100,000 

Calcined 30,760 20,291 °16,600 *°30,000 10,000 35,000 | 

Kaolin: 

Crude 135,000 143,000 153,000 *112,000 30,000 140,000 

Washed’ 24,000 18,000 15,000 13,000 5,000 30,000 

_ Feldspar, crude 14,490 12,716 9,309 5,111 3,000 16,000 

Gypsum, crude 56,782 45,541 42,595 747,865 20,000 60,000 

Lime thousand tons 846 671 680 565 3318 1,100 

Magnesite: 

Crude do. 352 252 210 185 355 600 

Caustic calcined 11,682 9,257 10,034 712,958 5,000 30,000 

Mica, all grades 794 802 541 281 300 900 

Nitrogren, N content of ammonia thousand tons 180 179 170 ™148 120 400 

Pumice and related volanic materials, volanic tuff 103,000 150,000 ™102,000 109,000 50,000 200,000 

Quartz, sand thousand tons 1,771 1,467 1,249 922 300 2,000 

Salt, all sources 32,864 43,815 34,603 46,945 338,867 50,000 

Sand and gravel excluding glass sand thousand cubic meters 10,132 8,655 7,037 5,343 31,668 13,000 

Sodium compounds: 

Caustic soda 90,600 88,427 51,332 23,176 34,086 95,000 

Sodium sulfate "25,000 *20,000 18,951 10,948 5,000 30,000 

Stone, excluding quartz and quartzite: 

Dimension: Crude: 

Ornamental square meters 7439 ,000 356,000 234,000 278,000 *213,000 500,000 

Crushed and broken, n.e.s. thousand cubic meters 4,676 4,222 4,059 7) 872 2,000 5,000 

Other cubic meters 15,419 13,607 10,445 *10,000 5,000 30,000 

See footnotes at end of table. 
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TABLE 1—Continued 
| SERBIA AND MONTENEGRO: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Commodity? 1989 1990 1991 1992 1993" “Gan 1, 1994 ° 
| INDUSTRIAL MINERALS—Continued 

Sulfur:° 

Sulfur content of pyrite thousand tons 292 219 61 3 3 350 
Byproduct: 

Metallurgy do. 155 155 140 130 110 160 
Petroleum do. 1 1 1 1 1 1 

Total do. 448 375 202 *134 114 511 
MINERAL FUELS AND RELATED MATERIALS 

| 
Coal: 

Bituminous thousand tons 132 137 122 102 373 450 
Brown do. 768 676 690 703 7523 1,700 
Lignite do. 43,603 44,678 39,598 39,300 336,829 45,000 

Natural gas, gross production million cubic meters 660 646 749 846 3962 1,000 
Petroleum: 

Crude: 

_ As reported thousand tons 1,090 1,063 1,100 1,165 31,148 1,300 
Converted thousand 42-gallon barrels 8,086 7,885 8,160 8,642 8,516 10,000 

Refinery products°® do. 55,000 55,000 45,000 25,000 15,000 60,000 ‘Botimated. “Revised. 
*Table includes data available through July 1994, 
"In addition to commodities listed, common clay and diatomite also are produced, and tellurium may be recovered as a copper refinery byproduct, but available information is inadequate to make reliable estimates of output levels. 
Reported figure. 

TABLE 2 
SERBIA AND MONTENEGRO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992 

(Thousand of metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual 
capacity 

Alumina Kombinat Aluminijuma Titograd Plant at Titograd, Montenegro 200. 
Aluminum do. Smelter at Titograd, Montenegro 100. 
Antimony, metal Zajaca, Rudarsko Topionicarski Bazen Smelter at Zajaca, Serbia 4. 
Antimony ores and concentrates do. Mines and mills near Zajaca, Serbia 80. 

Do. do. Mines and mill at Rajiceva Gora, Serbia 300. 
Bauxite Rudnici Boksita, Niksic Mines in Montenegro at Kutsko Brdo, Zagrad, 650. 

Biocki Stan, Durakov Dol, and other 

locations 
Coal: 

Bituminous Ibarski Rudnici Kamenog Uglja Mines at Jarando and Usce, near Baljevac na 250. 
Ibru, Serbia 

Lignite SOUR Kolubara, Rudarsko Energetsko Opencast mines: Polje B and Polje D 10,000. 
Industrijski Kombinat, RO 

Do. Kolubara Povrsinski Kopovi Tamnavski Kopovi (also known as 14,000. 
Kolubarski Rudnici Lignita), near Vreoci, 
Serbia 

Do. SOUR Elektroprivreda Kosova, RO Opencast mines: Dobro Selo and Belacevac, 2,000. 
Kosovo, Proizvodnja Separacija i near Obilic, Serbia 
Transport Uglja TTT ig 
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TABLE 2—Continued 
| 

SERBIA AND MONTENEGRO: STRUCTURE OF THE MINERAL INDUSTRY FOR 1992 

(Thousand of metric tons unless otherwise specified) 

A 

| Commodity Major operating companies Location of main facilities Annua | 
capacity 

Cement Becinska Fabrika Cementa Plant at Beocin, Serbia 2,031. 

Do. Fabrika Cementa Novi Popovac Plant at Popovac, Serbia 1,613. 

Copper Rudarsko Topionicki Bazen Bor Smelter at Bor, Serbia 180. | 

Do. do. Electrolytic refinery at Bor, Serbia 180. 

Do. do. Mine and mill at Bor, Serbia 5,000 ore 

Do. do. Mine and mill at Majdanpek, Serbia 15,000 ore. 

Do. do. Mine and mill at Veliki Krivelj, Serbia 8,000 ore. 

Lead-zine ore Rudarsko-Metalursko-Hemijski Kombinat za Mines at Ajvalija, Kopanaonik, Badovac; 5,000. 

Olovo i Cink Trepca Trepca, Blagodat, Lece; Veliki Majdan, 

Tisovak; and Kisnica, Rudnik, Veliki, and 

| Majdan, Suplija Stijena 

Do. do. Mills at Kriva Feja, Lece, Rudnik, Badovac, 63,160. 

Leposavic, Zvecan, and Maravce, Suplja 

Stijena 

Do. | Hemijska Industrija Zorka: 

Do. Brskovo, Rudnici Olova i Cinka Mine at Brskovo, Montenegro 500. 

Do. Veliki Majdan Rudnik Olova i Cinka Mine at mill near Krupanj, Serbia 250. | 

Lead metal | Rudarsko Metalursko Hemijski Kombinat za Smelter at Zvecan, Serbia 180. 

Olovo i Cink Trepca | 

Do. do. Refinery at Zvecan, Serbia 90. 

Magnesite Rudnici Magnezita "Sumadija" Mine and plant at Sumadija, 20 kilometers 120 conc. 

northwest of Cacak | 

Do. Rudnik i Industrija Magnezita "Strezovce" Opencast mine at Beli Kamen, Strezovce, near 300. 

Itiova Metrovica, Serbia oo 

Do. do. Sinter plant at Strezovce 40. 

Do. Magnohrom, Rudnik Magnezita "Magnezit". Mine at Bela Stena, Baljevac na Ibru, Serbia 30. 

Natural gas million cubic feet | Naftaplin (Naftagas), RO za Istrazivanje, i Natural gasfields in Serbia: Kikinda and others 30,000. 

Prozvodnju Nafte i Gasa 

Petroleum: 

Crude thousand barrels per day Naftagas, Naftna Industrija Oilfields in Serbia: Kikinda and others 30. 

Refined Naftagas, Naftna Industrija: 

Do. do. Rafinerija Nafte Pancevo Refinery at Pancevo, Serbia 110. 

Do. do. Rafinerija Nafte Novi Sad Refinery at Novi Sad, Serbia 28. 

Pig iron Metalurski Kombinat, Smederevo Blast furance at Smederevo, Serbia 720. 

Steel, crude do. Plant at Smederevo, Serbia 600. 

Zinc metal Rudarsko Metalursko Hemijski Kombinat Electrolytic plant at Titova Metrovica, Serbia 40. 

Olova i Cinka Trepca, Metalurgija Cinka 

Do. Hemijska Industrija Zorka Electrolytic plant at Sabac, Serbia 40. 
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THE MINERAL INDUSTRY OF 

SLOVAKIA’ 
By Walter G. Steblez - 

By European standards, Slovakia was | Slovakia at a generally slower rate than | of severe regional environmental pollution, 
a modest producer of ferroalloys, iron | that adopted in the Czech Republic. | in April Slovakia and Poland signed a 
and steel, nonferrous metals, and mineral | Apart from the domestic privatization | cooperative agreement on environmental | 
fuels such as coal and petroleum. | program through the Government’s State | protection. Both countries agreed to 
However, the country was a significant | Property Fund, the Government continued | work toward eliminating threats to the 
regional producer of a broad range of | to encourage foreign investment in the | environment that could have an impact : 
industrial minerals that were sufficiently | country’s mineral and other industrial | beyond each country’s border. 

abundant for both domestic and export | projects by allowing joint ventures and . 

markets. the full acquisition of former state-owned | PRODUCTION 
Based entirely on full political | properties.’ 

consensus and bilateral agreement In 1993, following major economic | 
between its constituent republics, | ENVIRONMENTAL ISSUES adjustments to market economy 
Czechslovakia formally separated into requirements in 1992, the drop in output 
Slovakia and the Czech Republic at the Environmental pollution from | of most mineral commodities in Slovakia ) 
start of 1993. With an area and | industrial point sources, including those | appeared to have slowed considerably | 
population about 60% and 50%, | associated with the mineral industry, | compared with that of 1992. 
respectively, of that of the Czech | remained an important issue for the | Additionally, the reduction in the rate of 
Republic, Slovakia’s industrial base also | country in 1993. As in other former | production decline in 1993 also was 
was substantially smaller than that of the | centrally planned economy countries of | partially the outcome of a more cautious 

Czech Republic. In 1993, the country’s | Europe, severe air pollution in Slovakia | approach to implementing market | 

continued but gradual transition to a | has been caused by the extensive use of | economy reforms by the country’s | 

market economy system required further | high-sulfur, low-grade coal and lignite to | political leadership. (See table 1.) : 

alignment of industrial output and other | power the country’s thermal electric | 

economic indicators with market needs. | power stations and by the country’s | TRADE | 
Because of this adjustment, the country’s | chemical and metallurgical industries. 
gross domestic product in 1993 registered Despite the division of Czechoslovakia Despite the increasing orientation of | 
negative growth, falling by slightly more | into separate countries, legislation | the country’s foreign commerce toward 
than 4%, compared with that of 1992.” | adopted since 1990 to protect the | Western European market economy 
Activities in the country’s mineral | environment has remained operative. | countries in recent years, Russia as well 

industry included closures in the nickel- | CSFR Law No. 309/91 on the Protection | as other former member countries of the 
cobalt sector as well as _ foreign | of the Atmosphere from Polluting | Council for Mutual Economic Assistance 
investment interest in the aluminum, | Substances (9/91) codified regulations | (CMEA) remained Slovakia’s chief 
gold, and steel sectors of the mineral | concerning air pollution; defined sources | partners in mineral commodity trade. 
industry. of pollution and set pollution limits; | Russia continued to be Slovakia’s 

defined legal obligations of pollution | principal supplier of natural gas and 
GOVERNMENT POLICIES source operators; and defined air | petroleum, and Hungary and Ukraine 
AND PROGRAMS pollution control authorities and fees and | were, respectively, major suppliers of 

_— ss Fenaties ~=associated with atmospheric | bauxite and iron ore to Slovakia’s metal 
The Government of Slovakia | pollution. Czechoslovak Law _ on | industries. 

maintained most policies and programs Environment of 12/91 established the 

dealing with the rationalization and | basic definitions and principles regarding STRUCTURE OF THE 

denationalization of the economy that | environmental protection as well as the | MINERAL INDUSTRY 
were adopted by the preceding | Obligations of “legal and physical persons Te 

Government of Czechoslovakia. | (bodies)" for protecting the environment Table 2 lists the administrative bodies 
However, these reforms were | during the use of natural resources. as well as subordinate production units of 

implemented by the Government of To ensure effective control and management | the main branches of the country’s 
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mineral industry in 1993. (See table 2.) | a 2:1 ratio. This formulation was to | been entering the EU market through 
divide the 105-ton reserve by allotting | Hungary, which has had a high steel 

COMMODITY REVIEW about 70 tons to the Czech Republic and | export quota to the EU relative to the 
35 tons to Slovakia. Approximately 7.5 | output level of Hungary’s steel industry.° 

Metals tons of gold was a major source of | Inearly 1993, the EU imposed temporary 
dispute, with the Czech Republic claiming | 20tidumping quotas on steel imports from 

Aluminum.—In September, ZSNP AS, | that it must be considered part of the 105 Eastern Europe. The EU’s proposed 

Slovakia’s aluminum producer at Ziar nad | tons of gold that was owned by the | ©XPort tonnage quotas from the Slovak 
Hronom, the European Bank for | former Czechoslovakia. Slovakia, | 424 Czech Republics were to extend at 
Reconstruction and Development | however, contended that the 7.5 tons of least through 1995. To help promote its 
(EBRD), and Norsk Hydro Aluminium | gold in question was a sum that was sales to Western Europe, Slovakia’s only 
AS (Norsk) of Norway concluded an | donated to the Government of Slovakia integrated steel producer, VSZ Kosice 

. . ; : (VSZ), formerly the East Slovakia Iron 
agreement to form a new corporate | during Slovakia’s previous period of and Steel Works, formed an equal share 

entity, Slovalco, from Slovakia’s state- separate statehood from 1939 through joint venture with Future Steel Trading 

owned aluminum producer. According to | 1944. Ltd. of the United Kingdom. The joint 
this agreement, EBRD would provide In 1993, Hodrusa Ore Mines venture, VSZ UK, would function as the 

$125 million and Norsk $15 million to | (Hodrusa), the state-owned mining | ojo source of steel exports from Slovakia 

complete the modernization of Slovalco’s | operation in central Slovakia, announced | {9 Ireland and the United Kingdom. VSZ 
aluminum plant. Norsk would control | plans to form a joint venture with | Kosice also held talks with Italy’s 
10% of the company’s shares and would | Keylock Resources Inc. (Keylock) of | Government-owned steel producer, Ilva 
participate in Slovalco’s operations | Calgary, Canada, to mine gold in the | §.p.A., to create a similar joint venture 

dealing with the production and | central part of the country. Hodrusa, a | for marketing VSZ’s electric steel 

marketing of aluminum.‘ Norsk has been | producer of copper, gold, and silver, | products. Similar discussions during the 
involved in the modernization of the Ziar | upon achieving full privatization in 1994, | year also reportedly were held with 
nad Hronom aluminum reduction facility | intended to sell 50% of its shares to | metallurgical companies in France, the 
since 1986. Through 1992, about 65% | Keylock. Reportedly, Keylock already | Netherlands, and Spain.’ Additionally, 
of the aluminum facility’s modernization | had financed experimental drilling at the | VSZ also acquired the Finow rolling mill 
had been completed. Subsequently, the | Rozalia Mine at Banska Bystrica that | in eastern Germany as a wholly owned 
company’s financial shortages forced a | produced about 66 kg of gold in 1992. | subsidiary operation. ® To help offset the 

| temporary halt to further modernization. | Yearend output of gold by Hodrusa had | EU’s export restrictions on its steel 
At full capacity, the modernized facility | been expected to reach 220 kg. products in 1993, VSZ reported having 
would be able to produce 108,500 mt/a of exported 800,000 tons of rolled steel to 
primary metal as opposed to 70,000 mt/a Iron and Steel.—One of the most | China and other Far Eastern countries. 
prior to the completion of the | important foreign commercial issues . 
modernization program. Furthermore, | concerning Slovakia’s steel industry Nickel and Cobalt.—The Prowess for 

; ; . decommissioning the Sered nickel and 
aluminum production could be raised to | during the year was that of quotas on balt enterprise (Niklova Huta) was 
132,000 mt/a by additionally smelting | exports of steel from Slovakia and the copes SENSTP .; ma 

. . ; initiated in July. Relatively high 
secondary metal. Significantly, Norsk | Czech Republic to the European Union transvortati ts f Albani 

or . : portation costs for anian 
management has indicated that this | (EU). Given the sharp increase of nickeliferrous iron ore that primarily had 

program would serve as a model for | exports of steel products to the EU by the | 100, ced at this facility and the lack of 
similar future investment considerations | Slovak and Czech steel industries in 1992 | , major domestic consumer of nickel 
in other former European CMEA- | compared with those of 1991, Eurofer, | were cited among the reasons for the 

member countries. the EU’s steel industry association, | enterprise’s closure. 
petitioned the EU Commission to impose 

Gold.—Following the dissolution of | import quotas on Slovak and Czech steel | Industrial Minerals 
Czechosovakia, the disposition of | products. The EU’s monthly average 
Czechoslovakia’s state-owned gold | imports of wire rod in 1992 from the Industrial mineral products that should 

reserves became an important issue | Slovak and Czech Republics reached | continue to have a significant role in the 
concerning both the Czech and Slovak | 16,000 tons compared with 12,000 tons | country’s domestic and export markets 
Governments. Reportedly, at the | in 1991. Similarly, the EU’s imports of | include cement, gypsum, lime, magnesite, 

beginning of the year, an agreement was | hot-rolled coil reached 29,000 tons | perlite, and stone. 
reached between the Czech Republic and | compared with 11,000 tons in 1991, and 

Slovakia to divide the former | that of cold-rolled sheet reached 14,000 | Mineral Fuels 
Czechoslovak gold reserves according to | tons compared with 7,000 tons in 1991. . 

Reportedly, large tonnages of steel have In April, the Government approved a 
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plan for denationalizing the country’s coal | Reserves of the infrastructure and the transition of , 

mining industry. Under the provisions of the economy to a market system. | 

this plan, the Ministry of Industry would Taking into account Slovakia’s efforts 

oversee the privatization of the coal | at transition to a market economy, the . | 

‘ni ‘aning j country’s mineral reserves will have tobe | ,J¢*t Prepared June Tams. 
mining sector beginning in 1994, but also Ty | > | 2BBC SWB. EEW/0323, Mar. 10, 1994, p. WA/2, 

would impose stricter regulations reevaluated under market economy | from Press Agency of the Slovak Republic 1355 GMT, 

requiring compliance with environmental conditions. As defined in market Fee IBIS. WEU-93-168, Sept. 1, 1993, p. 22, from 

regulations by industry than has been the | “COROMY countries, reserves are those | Republika, Aug. 26, 1993, p. 4, and Slovensky Dennik 
case in past years. It was envisaged that mineral deposits that can be mined at a | Aug. 24, 1993, p. 5. 

coal production woul d be maintained at profit under existing conditions with ‘Alu News Cyto Ae ah No. 3, Oat 1555, p. 2 

existing technology. In former CMEA eg oun eo 
slightly more than 4 Mmt/a, but that the gu by EEU-056 Mar. 25, 1993, p. 11, from Bratislava 

try? r f 1 id countries, including Slovakia, the prior | Rozhlasova Stanica Slovensko, 1100 GMT Mar. 24, 1993. 

country s consumption oF coal wou ; policies for centrally planned industrial . See steel section in the Mineral Industry of Hungary 

eventually decrease from about 11 Mmt/a development often had more to do with °F nO 1993» 19, and Feke 9 1993 p. 21. 

to slightly more than 6 Mmt/a. The political than economic considerations. | New York Times. June 19, 1993, p. 4. 

status of the former Czechoslovakia’ For a detailed explanation of the system . : BBC SWB. BEW/0300 Sept. 23, 1993, p. WA/2, 

natural gas transit pipeline from Russia | that has been used in the former CMEA Oe EW/0320. 0 a8 2 od * WA/2. from 

was settled by industry representatives of | countries for measuring reserves, see the | CTK, Prague, 1444 GMT, Feb. 26, 1994. 

the Czech and Slovak Republics in early | chapter on Russia in this volume. 103s Gn July 8, 1993, p. A/8, from CTK, 

e ee 
, July 1, . 

January with the decision to place the | —___ ______ BEW/0264, Jan. 14, 1993, p. A/7, from CTK 

administration of the pipeline under the |; OUTLOOK 1647 GMT, Jan. 6, 1993. | 

authority of the Slovak Gas Co. About 
two-thirds of the gas supplied by this Slovakia’s mineral industries should 

pipeline would be consumed in Slovakia | continue to supply the country with steel, 
and one-third in the Czech Republic." industrial minerals, and mineral fuels that | 

gain importance during the modernization 

TABLE 1 

SLOVAKIA: PRODUCTION OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

NN —— 

Commodity 1989 1990 1991 1992 1g993¢ «Annual capacity° 
: (Jan. 1, 1994) 

METALS 
SE 
Aluminum: 

Alumina 205,000 175,000 186,600 142,685 140,000 210,000 

Aluminum ingot, primary 32,576 30,067 49,387 60,425 60,000 69,000 

Antimony, mine output, Sb content? 250 400 450 450 450 500 

Cobalt metal 50 59 60 68 —_ 75 

Copper: OPP CR 
Mine output: 

Ore, gross weight 435,000 339,000 225,000 156,000 150,000 475 ,000 

Concentrate: eae 
Gross weight 15,363 13,477 11,313 2,205 2,000 18,000 

Cu content® 3,500 3,100 2,600 2537 500 4,500 

Metal: __ Metab 
Smelter, primary’ 5,500 24,300 3,500 3,000 3,000 6,000 

Refined, primary and secondary 26,920 24,606 25,273 28,061 28,000 30,000 

Gallium metal kilograms 2,000 1,345 *1,400 *1,300 *1,300 3,000 

Gold metal® do. 15 18 18 18 18 20 

Iron and steel: ‘ron and steel 
Iron ore: 

Gross weight thousand tons 1,674 1,728 1,627 1,350 1,300 1,800 

Fe content do. 470 480 °460 "370 350 500 

See footnotes at end of table. 
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| TABLE 1—Continued 

SLOVAKIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

| Commodity 1989 1990 1991 1992 1993 “dan. 1 1098, . 
METALS—Continued | 

Iron and steel—Continued: | On 

Metal: | 

Pig iron } thousand tons 3,515 3,561 3,163 3,020 3,000 3,700 
Ferroalloys, total electric furnace do. 166 169 162 122 120 270 
Ferrochromium? CB do. 30 32 34 38 35 50 
Ferromanganese do. 100,159 101,600 90,000 70,000 65,000 120,000 
Crude steel ] do. 4,741 4,779 4,107 3,020 3,000 4,800 
Semimanufactures do. 3,524 3,524 3,275 3,100 3,000 3,600 

Lead, mine output: | —_ | 
Concentrate, gross weight _ 3,124 3,853 4,634 3,500 3,500 5,000 
Pb content*® | 1,600 2,000 2,400 1,800 1,800 2,500 

Mercury a 129 124 75 60 50 150 
Nickel metal, primary } 3,800 2,970 2,400 1,621 _ 5,000 
Zine: oS - | 

Mine output: | : 
Ore, gross weight | 193,000 212,000 180,000 *180,000 175,000 200,000 

_ Concentrate, gross weight 4,369 5,164 6,851 *6,900 6,500 7,000 
Zn content® a | _ 1,900 2,300 3,100 3,100 2,900 1,500 

Metal, secondary 1,296 978 811 1,070 1,000 1,500 
INDUSTRIAL MINERALS } 

Barite | 7 | 50,800 87,000  °85,000 31,313 30,000 100,000 
Cement, hydraulic S~S~=CétOUSandtons —«4«00~—~—~«S«7BL~S~S~*«BO 2,500 —~*0300 SO 
Clays: | | —_ 

Bentonite* } : | 33,000 29,000 25,000 25,000 25,000 35,000 
Kaolin } | 20,000 26,000 *25,000 25,000 25,000 30,000 

Diamond, synthetic* | carats 5,000 5,000 5,000 5,000 5,000 5,000 
Dolomite | thousand tons 4,742 4,646 °4,500 °4,500 4,500 6,000 
Fertilizer, manufactured: | 

Nitrogenous, N content | 268,383 268,759 175,199 °175,000 170,000 300,000 
Phosphatic, P,O, content 110,206 110,797 121,988 *120,000 120,000 130,000 
Potassic, K,O content | 55,099 54,526 11,494 *11,000 10,000 70,000 
Mixed 253,961 246,718 55,725 *50,000 50,000 300,000 

Gypsum and anhydrite, crude 102,000 102,000 75,000 °75 000 75,000 110,000 
Lime, hydrated and quicklime thousand tons 1,072 1,072 1,076 *1,070 1,070 1,100 
Magnesite, crude 642,000 561,000 328,000 _—1,267,000 _—_‘ 1,200,000 2,500,000 
Nitrogen: N content of ammonia’ 300,000 250,000 200,000 250,000 200,000 350,000 
Perlite 62,000 54,000 °50,000 °50,000 50,000 70,000 
Pyrite, gross weight” SSSSSS~S*S~S*S~S~S~«O,0 100,000 100,000 100,000 100,000 120,000 
Salt — 93,000 73,969 °70,000 70,000 100,000 
Stone: | 

Limestone and other calcareous stones thousand tons 8,505 6,487 4,206 °4,500 4,500 15,000 
Quarry stone, not further described thousand cubic meters 10,531 8,389 5,197 °5 ,000 5,000 12,000 

Zeolite 22,000 26,000 °25,000 25,000 25,000 30,000 
See footnotes at end of table. 
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TABLE 1—Continued 

SLOVAKIA: PRODUCTION OF MINERAL COMMODITIES’ | | 

(Metric tons unless otherwise specified) 

nnn 

Commodity 1989 1990 1991 1992 1993° Mien. 1, 1994, " 

MINERAL FUELS AND RELATED MATERIALS a 

Coal, brown and lignite thousand tons 5,269 4,766 4,148 °4,000 3,500 6,000 

Coke: 

Metallurgical do. 1,954 2,005 1,844 1,800 1,800 2,500 

Unspecified do. 302 335 331 *300 300 500 

Gas, manufactured, coke oven million cubic meters 972 981 912 *900 900 1,100 

Petroleum: 

Crude: 

As reported thousand tons 97 73 72 °70 70 100 

Converted thousand 42-gallon barrels 658 495 488 °475 475 700 

Refinery products® do. 55,000 40,000 40,500 40,500 40,500 70,000 

‘Estimated. 

'Table includes data available through April 30, 1994. In addition to the commodities listed, arsenic, diatomite, feldspar, illite, sodium compounds, sulfur, sulfuric acid, and talc 

are produced, but information is inadequate to make reliable estimates of output levels. | 

. *Reported figure. 
’May include some FeCrSi and FeNi, if any was produced. 

TABLE 2 : 

SLOVAKIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

| Commodity Major operating companies’ Location” Annua 
capacity 

Aluminum ZSNP AS Aluminum Works Ziar nad Hronom, central Slovakia 60 

Antimony: : 

Do... Liptovska Dubrava Central Slovakia 50 | 

Do. Pezinok West Slovakia 50 

Smelter Vajskova Central Slovakia 2 

Cement Lietavska Lucka, Stupava, and Turna Slovakia 5,400 

Coal: 

Brown ULB administration Prievidza, central Slovakia 6,800 

Copper: _ 

Ore Slovinky, Hodrusa-Hamre, and Rudnany Central Slovakia 500 

Refinery Krompachy do. 27 

Galium kilograms ZSNP AS Aluminum Works Ziar nad Hronom, central Slovakia 4,000 

Iron: 

Ore Nizna Slana and Rudnan Central Slovakia 1,600 

Concentrate Do. do. 1,300 

Lead-zinc, ore Banska Stiavnica do. 200 

Magnesite SMZ administration East Slovakia 550 

Mercury metric tons Dudnik, Malachov, and Rudnany Central Slovakia 150 

Nickel, smelter Niklova Huta Sered, south Slovakia 5 

Petroleum: 

Refinery Bratislava, Strazske, and Zvolen Slovakia NA 

Steel, crude Vychodoslovenske Zeleziarne sp (East Slovak Iron Slovakia, Kosice 4,000 

and Steel Works) 

Do. Svermove Zeleziarne Slovakia, Podbrezova 600 

NA Not available. 

1All mining companies are Government owned. 

2Names and Locations of mines and crude oil refineries are identical. 
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THE MINERAL INDUSTRY OF 

SLOVENIA’ 
By Walter G. Steblez 

Slovenia was a modest producer of ENVIRONMENTAL ISSUES __ classified as foreign trade. Moreover, 

minerals within the framework of the} ~~ ~_| trade with Slovenia’s former trading 

minerals industry in the former Major concern over environmental partners in the former constituent 

Yugoslavia. According to data on | issues in Slovenia reportedly had republics of Yugoslavia largely had 

industrial production for 1990, the last | warranted the inclusion of provisions for become untenable because of the civil 

year for which complete comparative protecting the environment in the wars in the Republics of Bosnia and 

production statistics for Yugoslav | country’s constitution. The constitution Herzegovina and Croatia in 1991-93 and 

Republics were available, Slovenia | ctressed the importance of protecting the international trade embargoes levied 

produced about 29% of the former | environment and defined the against several republics of the former 

Yugoslavia’s primary aluminum and 46% | Government’s role in controlling the Yugoslav federation that were Slovenia’s 

of the total electric furnace steel output. | quality of the country’s environment. In traditional commercial partners. 

Although industrial minerals and fossil 1993, the draft of the Environmental Consequently, Slovenia sought to orient 

fuels were produced, to meet industrial | protection Law outlined the its trade to a greater degree toward 

requirements the country was a net | Government’s general policies for markets in the European Union. 

importer of many of these commodities. protecting the environment and specified | ——————__— eee 

Slovenia, reportedly, had the most | systems for commercial natural resource STRUCTURE OF THE 

modern and technologically advanced | yse, the establishment of an inspection MINERAL INDUSTRY 

fabricating industry among the republics | directorate, and the establishment of 
of the former Yugoslavia and a per capita | provisions for monitoring, environmental Table 2 lists the apparent 

national income equal to about twice the impact assessments, and research. The administrative bodies as well as 

average of the former Yugoslavia. Slovenian Ministry of Environmental subordinate production units of the main 

| pote ction and Physical Planning was | branches of the country’s mineral 

GOVERNMENT POLICIES established to undertake this work. | industry in 1993. (See table 2.) 
AND PROGRAMS Major sources of pollution included the | W——_______ 

use of lignite and brown coal, nonferrous COMMODITY REVIEW 

In 1993, the Government of Slovenia | metals processing, and the petrochemical 

continued efforts to limit economic | sectors. Metals 

dislocations, in terms of employment, 

production, and foreign commerce, PRODUCTION Aluminum and steel were the major 

caused by the disintegration of «stall commodities produced in Slovenia. 

Yugoslavia. Concurrently, the The production table for Slovenia was Slovenia produced alumina and aluminum 

Government sought to limit the rate of | compiled from data presented in | at the refinery and smelter operated by 

inflation and to bring the country’s | "Statisticni Letopis Republike Slovenije" Unial, Tvornica Glinice i Aliminija Boris 

economy in line with Western European | (The Statistical Abstract of the Republic Kidric in Kidricevo. Lacking a domestic 

market practices. Enterprises in the | of Slovenia) for 1992 and in a variety of bauxite mining industry, Slovenia in past 

country’s mineral industries no longer | earlier statistical publications of the | years relied on bauxite mined in other 

were required to produce at all costs as | former Yugoslavia through 1991. (See constituent republics of the former 

many of them did under central planning | table 1.) Yugoslavia. In common with other raw 

in the former Yugoslavia. Closure of materials produced in the former 

unprofitable operations reportedly would | TRADE Yugoslav republics that Slovenia’s 

be continued as had been the case with|" ~~~ ~~+~~_| processing and manufacturing sectors 

mercury and uranium mining. In 1993, The former domestic Yugoslav market depended on, the need for obtaining new 

the Government reportedly did attempt to | was an important element in Slovenia’s | sources of bauxite continued to be a 

create financial incentives for foreign | mineral trade. With the dissolution of | concern for the country’s aluminum 

investors in the country’s steel industry. | Yugoslavia, commerce with the country’s industry. 

former domestic trading partners became Slovenia’s steel industry consisted of 
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three steel mills operated by Zdruzeno | Mineral Fuels infrastructure, the country should adapt 
Podjetje Slovenske Zeljezare at Jesenice, | more easily to Western European 
Ravna na Kuroskem, and Store. The Slovenia was the only republic in the | economic practices than most other 
combined capacity at the facilities was | former Yugoslav federation to have | former centrally planned economy 
about 800,000 mt/a of steel. Although | produced all forms of commercial energy | countries in Central Europe. The 
open-hearth steel capacity at the Jesenice | carriers: coal, lignite, natural gas, | country’s mineral industries, apart from | 
steel mill amounted to about 300,000 | petroleum, and uranium. The production | the steel industry, will likely have even a | 
mt/a, only a small portion of this capacity | of uranium, however, was discontinued in | smaller profile in the economy than in 
had been utilized in recent years. More | 1991. The country generated electricity by | previous years. 
than 90% of the steel produced in the | means of hydroelectric power stations and | 
country was at electric furnaces at the | conventional as well as nuclear thermal . . . Text prepared in July 1994. three steel mills that used steel scrap as a | electric power stations. In December 1993, | 
feedstock. Ferroalloys were produced at | the management of Elektrogospodarstvo | OTHER SOURCES OF INFORMATION 
the Tovarna Dusika Ruse ferroalloys Slovenije reportedly announced plans to 
plant. In recent years, the production of | close the country’s nuclear power station | Agency 
ferrosilicon was reported to have been | at Krsko owing to a shortage of capital to 
reduced by 75% to about 4,000 mt/a; that | operate the facility and a lack of a | Mining Institute of Ljubljana Ljubljana, 
of ferrochromium was reduced by about | suitable location for the storage of | Slovenia 
50% to about 8,000 mt/a, half of which | radioactive waste. .o. 
has been designated for export. The Publications 

company Fepo ttedly also produced very Reserves | Rudarsko-Matalurski Zbornik (Mining and small quantities of low-C ferrochromium Metallurgy 
and ferrosilicomanganese. Most of the The transformation of Slovenia’s Quarterly for Geology, Mining, and | 
company’s ferrochromium production has economy to a market-based system, will Metallurgy) Ljubljana, Slovenia. 
been sold directly to the country’s | involve a reevaluation of the country’s | Statisticni Letopis Republike Slovenije 
stainless steel producer, Slovenia Steel; | mineral resources from a market | (Statistical 
some reportedly has been exported to | perspective. For a detailed description of | Abstract of the Republic of Slovenia) Austria. On the other hand, the | the system that was used to measure | Ljubljana, Slovenia. 
country’s entire output of ferrosilicon has | reserves in the former Yugoslavia, see 
been consumed by its domestic steel | the chapter on the Mineral Industry of 
producers. Russia in this volume. 

Industrial Minerals OUTLOOK 

Apart from being a_ substantial Slovenia had not been severely 
producer of glass sand (about 400,000 | affected by the civil war that occurred in 
mt/a), Slovenia was a modest producer of | the former Yugoslavia, and the country’s 
clays, gypsum, ornamental stone, and | industries and infrastructure remained 
other industrial minerals, mostly for | mostly intact. Because of Slovenia’s : 
domestic uses. relatively advanced industry and 

TABLE 1 

SLOVENIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

eee Commodity? 1989 1990 1991 1992 193° “Gan. 1, 1994, 
METALS 

Aluminum: 

Alumina 99,000 83,000 *°48,000 *°45,000 40,000 120,000 
Metal, ingot; primary and secondary 97,637 799,508 0,164 85,000 80,000 160,000 

Iron and steel: 

Metal: Ferroalloys: 

Ferrochromium 20,880 16,734 12,518 17,104 9,000 25,000 
See footnotes at end of table. 
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TABLE 1—Continued | 

SLOVENIA: PRODUCTION OF MINERAL COMMODITIES' | 

(Metric tons unless otherwise specified) : | 

Commodity” 1989 1990 1991 1992 —1g9ge «= Annual capaciiy" 
| (Jan. 1, 1994) 

METALS—Continued 
| 

Iron and steel—Continued 
| 

Metal—Continued: 
: 

Ferrosilicochromium 
— — _ _ —_ 25,000 

Ferrosilicocalcium® 3144 835 500 = 400 200 1,000 

Ferrosilicon | 24,980 16,901 F °8 ,000 * 000 4,500 25,000 

From electric furnaces 751,000 504,000 ™287,000 350,000 350,000 800,000 

Semimanufactures® 
3§33,000 300,000 200,000 ‘100,000 100,000 600,000 

Lead: 

Mine and concentrator output: 
| 

Ore, gross weight (Pb Zn-ore) 148,000 137,000 ™162,000 152,225 — 300,000 

Pb content of ores 2,974 2,239 r #2600 ~ 2,000 _ 6,000 

Concentrate, gross weight 3,593 2,744 r 2,500 1,774 — 6,000 

Metal: 
: | 

Smelter, primary and secondary 19,360 23,726 ¥ 15,000 6,000 6,000 25,000 

Refined, primary and secondary 7,845 "12,163 9,571 — 4,000 4,000 15,000 

Mercury® kilograms $51,000 37,000 9,000 *7,000 3. 90,000 

Silver do. 3,624 1,432. *800 400 — 5,000 

Uranium: 
: | 

Mine output, gross weight ore 125,995 80,457 _ — — 130,000 

Concentrate 101 58 — _ — 110 

U,O, content® 
71 40 7 — — 75 

Zinc: 

Zinc content of Pb-Zn ore 4,679 4,097 2,500 1,550 — 5,000 

Concentrate output, gross weight 6,493 6,255 *6 ,000 5,567 _ 7,000 

Zn alloys from smelter’ $3,200 3,000 3,000 2,500 2,500 4,000 

INDUSTRIAL MINERALS 

Cement thousand tons 1,175 1,142, "973 950 950 1,500 

Clays: | 

Ceramic clay, crude 2,942 2,944 2,500 2,500 2,000 3,000 

Fire clay, crude 4,597 3,124 *3,000 3,000 3,000 6,000 

Kaolin: 

Crude 
26,736 13,559 15,000 15,000 10,000 30,000 

Washed* 
7,000 5,000 5,000 5,000 4,000 10,000 

Gypsum, crude® 
16,000 16,000 12,000 10,000 10,000 17,000 

Lime thousand tons 493 472 350 | 250 250 500 

Pumice and related materials, volcanic tuff 105,000 100,000 90,000 50,000 40,000 110,000 

Quartz, quartzite, glass sand: 

Quartz and quartzite 18,759 11,383 °12,000 10,000 10,000 20,000 

Glass sand 483,000 390,000 *350,000 300,000 200,000 500,000 

Total 
501,759 401,383 *362,000 310,000 210,000 520,000 

Salt, all sources® 
3 3,500 "8,000 8,000 8,000 10,000 

Sand and gravel, excluding glass sand thousand cubic meters 2,899 2,519 2,300 2,000 2,000 5,000 

Stone, excluding quartz and quartzite:* 

See footnotes at end of table. 
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TABLE 1—Continued 
SLOVENIA: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity? 1989 1990 1991 1992 1993° “Can 11098) 
MINERAL FUELS AND RELATED MATERIALS 

Dimension: Crude: 

Ornamental cubic meters 593,000  *359,000 *382,000 300,000 300,000 600,000 Other | do. 3,700 3,500 3,000 3,000 3,000 5,000 Crushed and brown, n.e.s. thousand cubic meters 1,669 1,700 1,500 1.000 1,000 3,000 Coal: 

Brown coal : thousand tons 1,652 1,372 *1,252 71,100 1,100 2,500 Lignite do. 4,617 4,210 *3,906 4,000 4,000 6,000 Natural gas, gross producing million cubic meters 734 24 19 20 20 35 Petroleum: 

Crude: 

As reported thousand tons 2,653 72,545 72,399 *2,400 2,400 3,500 Converted thousand 42-gallon barrels ™19,700 719,000 718,000 718,000 18,000 22,000 Refinery products® do. 4,500 4,700 3,800 3,800 3,500 5,000 ‘Estimated. Revised. 
000 ‘Table includes data available through July 1994, 

"In addition to commodities listed, common clay also was produced, but available information is inadequate to make reliable estimates of output levels. ‘Reported figure. 

TABLE 2 
SLOVENIA: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

. (Thousand metric tons unless otherwise specified) 

Commodity Major operating companies Location of main facilities Annual 
capacity Alumina Unial, Tvornica Glinice i Aluminija ) Plant at Kidricevo, Slovenia 120 Boris Kidric 

Aluminum do. Smelter at Kidricevo, Slovenia 72 Coal: 

Brown SOZC, Rudarsko Energetski Kombinat Mines: Sasavski Rudnici at Trbovlje, 1,300 E. Kardelj, Trobovlje, Slovenia Hrastnik, Ojstro, Senovo, and Kanizarnica Lignite Rudarsko Energetski Kombinat Velenje, Mine at Velenje, Slovenia 5,000 RO Rudnik Lignita-Velenje 
Cement Salonit Anhovo Plant at Anhovo, Slovenia 1,120 Lead-zinc ore Rudnik Svinca, Topilnica, Mezica Mine and mill near Mezica, Slovenia 400 Lead metal Rudnik Svinca in Topilnica, Mezica Smelter at Mezica, Slovenia 35 Do. do. Refinery at Mezica, Slovenia 30 Mercury Rudnik Zivega Srebra, Idrija Mine and smelter in Idrija, Slovenia "15,000 Petroleum: 

Refined Industrija Nafte (INA): Rafinerija Nafte Refinery at Lendava, Slovenia 716 Lendava 
Pig iron Zdruzeno Podjetje Slovenske Zelezarne 2 blast furaces at Zelazara, Jesenice, Slovenia 300 Do. Zelezara Store Electric reduction furnaces at Store pri Celju, Slovenia 290 Steel, crude Zdruzeno Podjetje Slovenske Zelezarne Plant at Jesenica, Slovenia 500 _ Do. do. Plant at Ravne, Slovenia 162 Do 

Pant S098, Slovene Flasks peryear. 
4 *Thousand barrels per day. 
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THE MINERAL INDUSTRY OF 

By Harold R. Newman 

Spain, whose land area includes a | costs than most other EU countries, and | renewable sources of energy more 

major portion of the Iberian Peninsula, is | access to EU markets. As a result of a | intensively. Five new coal-fired 

one of the most mineralized areas in | general slowdown in activity in several | powerplants were scheduled to be built, 

Western Europe. The area is geologically | industrial sectors, Spain had a real gross | and it was expected they would use 

very complex, and this increases its | domestic product increase of less than 1% | imported coal. 

potential for mineral resources. The | in 1993. 

Iberian Pyrite Belt is within the PRODUCTION 

southwestern part of the Iberian | GOVERNMENT POLICIES 
Peninsula, covers an area 230 km long | AND PROGRAMS The mineral industry operated in 

and an average of 30 km in width, and|~ = ~=~=~=~=~~~—~——_ | numerous regions throughout the country. 

trends in an east-west direction from the The Government has fostered | The estimated value of Spanish mineral 

Portuguese coast near Setubal to the | economic growth, but has had to production in 1991, the latest year that 

Guadalquivir River near Seville, Spain. | rationalize some of the Government- full data were available, was about 

This area is considered the most | controlled industries. The coal and steel | $374,000 million.' Fifty percent of this 

significant mining district within the | industries had to reduce production value was attributed to the mineral fuels 

European Union (EU) and is an important | capacity in accordance with Spain’s sector; 10% to the metals sector; and 

source of nonferrous and precious metals. | acceptance into the European Coal and 40% to the industrial minerals sector, 

The main polymetallic deposits from west | Steel Community (ECSC). The resulting including ornamental stone. The number 

to east are Aljustrel and Neves-Corvo in | loss of jobs increased the rate of of persons employed in the minerals 

Portugal and Tharsis, Scotiel, Rio Tinto, | unemployment, which was already higher | Tesource sector in 1992, the latest date 

and Aznalcollar in Spain. than the EU average unemployment rate. data were available, was reported to be 

The Iberian Peninsula has a diverse Unemployment at yearend was estimated 67,000. 

mining history that dates to Phoenician | to be about 23% of the working Within the EU, Spain was the largest 

times. Since then, there have been | population. producer of mined lead and zinc and a 

exploitations to extract a wide range of Investment-led economic growth has major producer of pyrites; it also had the 

minerals. However, it was not until the | provided some relief to the unemployment highest level of self-sufficiency with 

middle of the 19th century that intense | problem. During the past 5 years, Spain respect to mineral raw materials. 

mining activities were initiated primarily | has enjoyed one of the higher investment- However, the majority of mining sectors 

owing to the influx of English and French | led output growth rates in the | were in crisis. The mercury mines at 

foreign capital. Organization for Economic Cooperation Almadén, after a long tradition in the 

In 1993, Spain continued as one of | and Development (OECD) countries. The history of mining in Spain, were closing 

Europe’s important mineral producers of | Government continued consultations to down. The output of lead, zinc, and 

base metals and industrial minerals. The | improve relationships with labor and | Copper ore that were important to the 

country was the EU’s major producer of | business in an attempt to maintain a Spanish economy in the past were 

mercury and tantalite and the only | competitive advantage and to control reduced. The number of large working 

significant producer of natural sodium | inflation. The Government sees mines is small and, owing to the 

sulfate. The country’s entry into the EU | challenges to competitive advantage if economic situation, continues in a 

meant that many industries had to adjust inflation and wages are not managed and downward trend. 

to economic realities and prepare to | market-oriented reforms are not Spain has a diversity of deposits both 

compete in the European single market. | continued. in metallic and nonmetallic minerals, so 

Sectors particularly affected by this were Because of a very high oil dependency this trend could be reversed in the future. 

the coal, fertilizer, and steel industries. | ratio, energy supply was a high priority There is an appreciable amount of 

Spain’s economic growth in recent years | of the Government. The 1990-95 National exploration being carried out in various 

has been largely due to the availability of | Energy Plan (PEN) seeks to reduce this | parts of the country. 

plentiful natural resources, lower labor | ratio by shifting to natural gas and using The industrial growth in the EU 
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contributed to the demand for quarried | COMMODITY REVIEW _—_| The first phase would be an expansion of 
mineral products from Spain. Quarried | ——————__—————_————~ | capacity from the current 150,000 mt/a to 

natural stone accounted for 16% of the | Wetals 180,000 mt/a of metal production to be 
value of Spanish mining. With the completed by mid-1995. The second 

exception of coal, it was the most Aluminum.—Alumina and primary phase would further increase capacity to 
important mining sector in dollar value in | aijminum were produced almost entirely 270,000 mt/a. The refinery also would be 
the country. (See table 1.) by the Industria Espanola del Aluminio expanded to increase the production of 

S.A. (Inespal) Group. INI is Inespal’s | COPP& cathodes from 135,000 mt/a to 
TRADE major shareholder. Alumina Espanola 215,000 mt/a. The overall smelter and 

S.A., a subsidiary near San Ciprian, refinery expansions are scheduled to be 

Liberalization of foreign trade flows produced alumina, primary aluminum in completed in 1996 at an estimated cost of 
has proceeded quickly since Spain’s entry | standard sheets and ingots, and special $215 million. . 
into the EU. More than 50% of the alloys. Inespal was to be reformed into a Almagrera S.A. announced the 
differences between Spanish tariffs and | jew holding company with four operating development of an open pit copper mine 

EU Common Market external tariffs had | oihsidiaries: Aluminio Espanol, Inespal in the Province of Huelva. Reserves have 
been removed with complete elimination Extrusion, Inespal Conversion, and been estimated by the company to be 5 
planned by 1994. Table 2 shows the Inespal Productos Planos. Mmt of ore averaging 3% copper with 

impact of selected classes of mineral Difficult times continued for Inespal byproduct zinc. The project, consisting of 
commodities on Spain’s balance of | because of increased electricity cost, the mine, equipment, access roads, and 
payments position in relation to the EU | increases in Spain’s interest rates, and processing plant, was estimated to cost 
and the world. (See tables 2.) weak world aluminum prices. To reduce $22 million with a startup scheduled for 

Table 3 shows the estimated reserves costs, the company announced a 39,000- 1995. 

of selected minerals. (See table 3.) Spain | ton cutback in primary aluminum and was Electrolisis de Metales S.A. (ELMET) 

-was a large importer of mineral fuels, reportedly considering either closing one | 5 constructing a new plant to treat 

and it was expected that this situation | of its two potlines at Avilés or dividing secondary materials to produce black 
would continue as the demand for energy | the cutback equally between the Avilés | COPP®T- The black copper material to be 

increased. About 15% of consumption | and La Corufa plants. The company was produced is a binding of 80% copper with 

_ was satisfied by imported coal. Spain considering reducing its work force by an varying amounts of lead, nickel, and tin. 

received about 80% of its gas supplies unspecified number. Negotiations were The technology is based on "Caldo" 

from Algeria and Libya, with the ongoing with the trade unions. The | VS with oxygen injection, which 

remaining supply provided from domestic company also asked for a reduction in its Metallo Chimique of Belgium developed. 
production. current electricity tariff of $0.06/kWeh. Metallo Chimique is the parent company 

oi Industria Navarra del Aluminio | Of ELMET. 
STRUCTURE OF THE (Inasa), a 77% owned subsidiary of 
MINERAL INDUSTRY Reynolds International Inc., completed a Gold.—Navan Resources PLC of 

$25 million expansion of its aluminum | Ireland and Tolsa S.A. of Spain were 
The mineral industry is composed of | foil operation at its Pamplona plant. This | COMtmuing with their joint-venture gold 

state- and  private-owned entities. | expansion raises Inasa’s foil capacity to | ©XPloration project in the Almeria 
Minerals belong to the state under an | 18,600 mt/a. Province of southern Spain. Navan, with 

arrangement known as the "Regalian 80% interest, would participate as 
Principal." The Mining Law of July 19, Copper.—Rio Tinto Minera S.A. operator in the exploration of a 150-km’ 
1944, as amended, and the Hydrocarbon (RTM) operated a smelter and refinery at | 2"©- Previous exploration by Billiton 

Law of December 26, 1950, as amended, | Huelva with a capacity of 150,000 mt/a | Minerals S.A. on the La Mezquita 
govern the mineral industry. The | of copper, 150 mt/a of refined silver, and | Concession at Palai-Islica had delineated a 

Ministry of Industry and Energy | 5 mt/a of gold. The copper smelter was deposit of 750,000 tons of ore with a 
implements the mineral laws, regulates the second largest in Europe, and the grade of almost 2.2 g/ mt of gold. 

the private sector, and manages most of | complex was the only one in Spain that 
the state-owned companies through the | transformed copper ore into raw copper | __/70” Ore.—Compania Andaluza de 
Instituto Nacional de Industria (INI), 41!1and then refined the copper in an Minas S.A. (CAM) is the largest 1ron ore 

state holding company. INI and Instituto | electrolysis plant. producer in Spain. In addition to an open 
Geologico y Minero (IGM) are the RTM, a subsidiary of Freeport- | Pit mine that produced about 3.3 Mmt/a 

principal Government mineral resource | McMoran Copper and Gold Inc. of the from the Alquife deposit on the north side 
agencies. (See table 4.) United States, was undertaking a two- of the Sierra Nevada, approximately 80 

phase expansion of the Huelva complex. | K™ from Granada, CAM operated a 
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| 
| 

| 
! 90,000-dwt-capacity shiploader at the | 9,700 people. Industrial Minerals 

| Port of Almeira. The plan is based on a forecast of no | 

| Golden Shamrock Mines of Australia, | growth in Spanish steel demand for the Ammonia.—The major Spanish 
which owned 62% of CAM and Banco | period 1990-98 and requires the approval | nitrogen producer, Fesa Fertilizantos 

Central Hispano of Spain, which owned | of both the Spanish Government and the | Espafioles S.A., continued with the 

38% of CAM, sold their respective | EU. company’s rationalization plan. After 

shares to CAM’s management and completion of rationalization the 

employees. CAM managers will hold Mercury.—Spain is the only mercury | restructured company, to be named 
56% interest and employees will hold | producer in the EU. Work continued on | Fertiberia SL, would consist of seven of 
44% interest in the company. A plan was | Minas de Almaden y Arrayanes S.A.’s | Fesa’s operating units along with existing 
drawn up for capital investments of $6 | (MAYASA) Las Cuvas Mine at Almaden, | inventories. Fesa will remain as an 

million over 2 years to improve existing | in southern Spain. The new mine, | operating company and retain all past 
operations. “expected to begin production in 1994, | liabilities. Fesa was negotiating with 

CAM was continuing with a drilling | contained estimated reserves of 140,000 | Morocco’s Office Cherifienne des 
program at its new Calahora deposit | tons of ore at a grade of 5% mercury. Phosphates regarding the possibility of a 

about 3 km from the current mine site. If The world’s oversupply of mercury | partnership in Fertiberia. | Ammonia 

sufficient reserves are defined, CAM was | during the year hurt the profitability of | capacity in Spain would be about 700,000 

expected to start exploiting the deposit in | mercury producers. The drop in mercury | mt/a, well below the high of 900,000 
the late 1990’s. sales and prices continued to aggravate | mt/a produced during the decade of the 

MAYASA’s economic problems at its | 1980’s. 
Iron and Steel.—The Spanish steel | mines. MAYASA was reported to have | 

industry was continuing in its efforts to | stopped production and was selling any Cement.—Major construction projects 
adapt to the economic environment and | requirements from stockpiled material. such as the Seville Expo, the Barcelona 
realities of the Common Market in Olympics, and associated infrastructure 

Europe. The industry was completely Zinc.—Asturiana de Zinc S.A. is the | projects contributed to growth in the 
integrated into the EU except for some | largest refined zinc producer in the EU | cement industry in all sectors except 

issues such as residual tariffs and an EU | and accounts for approximately 4% of the | exports. Because domestic production was 

Commision request for a reduction in | world’s zinc production. Asturiana’s San | unable to keep up with demand, there 

steelmaking capacity. Juan de Niva smelter has a capacity of | was an increase in imports. 

Corporacion de la Siderurgia Integral | 320,000 mt/a. The company’s nearby It was reported that a large number of 

(CSI) is the state holding company for | Reocin Mine supplies 45% of the feed | civil construction projects were awaiting 

Spain’s two largest integrated steel | concentrates. Another 40% was supplied | tenders, which would indicate a positive 

producers, Ensidesa and Altos Hornos de | by Exminesa’s Rubiales and La Troya | area for growth. Cementos Mexicanos 
Vizcaya (AVH). CSI has been charged | Mines. However, La Troya closed at | S.A. purchased Valenciana de Cementos 

_ | with developing the future strategy of the | yearend 1992 and extraction was limited | S.A., one of the country’s largest 

| two companies to reduce production costs | at Rubiales. producers, for an estimated $1,700 
| and improve productivity. The other supply source, Curragh | million. This represented the largest and 

. CSI has presented a_ three-point | Resources’s Sa Dena Hes Mine in | first really significant acquisition in Spain 
proposal to the EU Commission for | Canada, ceased when that mine stopped | by a North American cement producer. 

| ratification. The three conditions were as | production. Austuriana announced that, as 
(| follows: (1) the closure of AVH’s flat | a result of the difficult concentrate supply Kaolin.—Kaolin deposits occur in two 

1| products works at Ansio in mid-1995 | situation, it would cut its 1994 zinc | different geological environments in 
"| rather than in 1997; (2) a total net | production by 70,000 tons. Spain. The first occurs as hydrothermal 

_ | reduction in steelmaking capacity of 1.3 Sociedad Minera y Metlurgica de | alteration of Pre-Hercynian granites in the 

_| Mmt rather than the 2.3 Mmt as | Pefiarroya Espaiia S.A. closed its 90,000- | northwestern part of Spain. The other 
4 requested by the Commission and | mt/a primary lead smelter at Cartagena, | source in eastern Spain was derived from 

_| approval by the Commission for | and the company filed for temporary | the weathering of crystalline rocks of the 
| construction of a new 1 Mmt/a hot-strip | receivership. The country has gone from | Lower Cretaceous age. These two areas 

mill at Sestao that would replace the | being self-sufficient in primary lead afew | in the country produced more than 
'| current blast furnace-based operations | years ago to not presently having primary | 400,000 mt/a of kaolin and have resulted 

‘|| with an SMS-Nucor process electric | lead refining capacity. However, | in Spain becoming one of the more 
“| furnace and thin slab caster; and (3) total | secondary lead production has risen | important kaolin producers in Europe. 
~| state aid would be limited to $2.8 billion | significantly and now satisfies more than Explotaciones Ceramicas Espafolas 
"| compared to the original request of $3.6 | 50% of domestic consumption needs. S.A. (ECESA) and Caolines de Vimianzo 

se billion, and job cuts by CSI would total 
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S.A. (CAVASA) are two of the largest The number one coal producer is the | construction of a uranium concentrate | 

kaolin producers in Spain. ECESA | Government-owned company Hunosa, | plant to increase capacity at Saelices el | 

produces about 90,000 mt/a from its | and the number one lignite producer is | Chico in the Province of Salamanca. The | 

operations at Burela de Cabo, Lugo | the 65% Government-owned company capacity of the plant would be increased | 

Province, and CAVASA produces about | Endesa. The largest private-sector coal | from the 254 mt/a of U3O, existing at | 

100,000 mt/a from its operations at | producer is Sociedad Hullera Vasco yearend 1990 to 950 mt/a and was | 

Vimianzo, Cap Finisterre, Galicia Leonesa. expected to be in operation by 1995. The | 

Province. Both companies produce Under its Future Plan, Hunosa was | project, estimated to cost $40 million, | 

ceramic, fiberglass, and paper-grade reducing output, closing less profitable | was being subsidized by the EU through | 

kaolin. ECESA also produces a range of mines and concentrating on the most | the Salamanca Regional Development 

kaolins for porcelain and earthware. profitable deposits, and reducing its | Organization. | 

payroll in an attempt to lower its The Spanish Government continued | 

Other Industrial Minerals.—Spain is production costs. | Endesa started up its | with the moratorium on construction of | 

the world’s largest producer of slate, and, | 1°W Corta Gargello open pit mine at its | nuclear powerplants. Reportedly, the | 

along with Greece, Italy, and Portugal, mines in Andorra. reasons for extending the moratorium | 

provides a significant volume of the oo were cost, diversification of energy | 
world’s supply of granite and marble. . Natura: oas.—e enerey conte uton supply, and environmental protection. | 

: of domestic natural gas historically has | 0 

ied to ae owing. ‘nportance nes been small, contributing only 3% of jhe INFRASTRUCTURE | 

country’s energy requirements. e | 

ageregates, and me omamental rock Spanish Government’s National Energy The Spanish National Railways | 
yoy a steady | 

demand despite the economic situation. Plan (PEN) has indicated that natural gas (RNFE) operates on 13,500 km of 1.668- | 

RTM was continuing exploration of a was expected to furnish 5% of Spain’s | m-gauge track and 1,820 of 1-m-gauge 

rare-earths deposit in Galicia. The Monte energy requirements in the early 1990’s. | track. This is different from the 1.435-m- | 

Galineiro deposit reportedly contained There have been significant gas | gauge track used throughout most of the 

neodymium and yttrium used for discoveries, and _the country has rest of Europe. Most of the 150,000 km 

superconducting materials. The deposit embarked on a drilling program to bring of highways are paved; however, only a 

1 ted t " tai these resources to market. The Gaviota small portion is limited-access divided 

a!so was Teper 0 contain cesium, | Field in the Cantabrian Sea and the | highways. Infrastructure improvements 

niobium, thorium, and zirconium. Marisma onshore field provided most of | were one of the Government’s priorities. 

. Spain’s natural gas. It was estimated | The main ports are Barcelona, Bilboa, 

Mineral Fuels these resources could provide about 2 | Cadiz, Cartagena, Gijon, Huelva, and 

, billion m?/a. Tarragona. 

Coal.—Spain is endowed with reserves | 4 new planned pipeline will initially 
of anthracite and bituminous coal and deliver 1.3 billion m? of natural gas from | OUTLOOK 
lignite, and is the third largest anthracite- Algeria. This volume would reportedly OT 

bituminous coal producer in the EU. In | increase to 2.8 billion m? by the mid- The mineral resource base in Spain has 

the past, domestic production had | 1990’s. The 2,000-km-long by 1.2-m- | not been fully exploited, and this mineral 

provided the coal requirements of the | diameter pipeline, expected to be | resource-rich country is expected to 

power generation industries. About 97% | completed in the late 1990’s, would cross | continue to contribute these resources for 

of the coal produced is consumed | the Strait of Gibraltar and enter Spain at | the continued development of Spain and 

domestically in thermoelectric plants. | q point still to be determined. the EU. There is an appreciable amount 

About one-third of Spain’s coal needs of exploration work being carried out in 

was imported, and future plans called for Petroleum.—Spain had very little | various areas. This is expected to 

increased coal usage in the electric | domestic crude production, which | continue. 

generating industry. More coal was | accounted for a small percentage of the The lower labor costs in Spain and the 

expected to be imported because Spanish | country’s requirements. Casablanca, an | abundant natural resources have fueled 

coal, particularly lignite, has a high | offshore oilfield, and Ayoluengo, an | growth above the EU average growth 

sulfur content. Imported coal, mainly | onshore field, were the only two | rate. The fears of an overheated 

from the Republic of South Africa, was | producing fields. There has been little | economy have resulted in the tightening 

about 15% of consumption and was | effort to discover new reserves since | of the country’s fiscal policy by the 

expected to reach 30% by the end of this | Amoco Inc. and Chevron Inc. withdrew Government. By joining the EU, Spain 

century. Compliance with environmental | from Spanish exploration in 1989. gained virtually unrestricted access to a 

legislation would require significant market that was 15 times larger in terms 

investments by most companies to utilize Uranium.—Empressa Nacional del | of purchasing power than its own. 

domestic lignite in their operations. Uranio (Enusa) was proceeding with the 
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‘Where necessary, values have been converted from Mo No cain ; Publications 

Spanish pescias (Ptas) to U.S. dollars at the rate of Ptas Ministerio de Industria y Energia Ministerio de Industria y Energia, Madrid: 137.8=US$1.00, the average exchange rate in 1993. , ° | Doctor Fleming, 7.28036 Estadistica Minera de Espana, annual. 
OTHER SOURCES OF INFORMATION Madrid, Spain Industria Minera, monthly. 

Direccion General de Minas y Industrias de la La Industria Siderurgica Espanola, annual. 
Agencies Construccion Panorama Minero, annual. 

Ministerio de Industria y Energia Annual reports from various mineral resource 
Instituto Geological y Minero Serrano 37 companies: 

Madrid, Spain Altos Hornos de Vizcaya; Asturiana de 

Zinc; Ensidesa Group; Grupo Instituto 
Nacional de Industria (INI); Inespal Group; 

Rio Tinto Minero; Repsol Petroleos; et al. 

TABLE 1 

PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

OO 

Commodity 1989 1990 1991 1992 1993° “Gan 1 1994) 

METALS 

Aluminum: 

Bauxite 7970 "864 * °600 Fa — — 

Alumina? 949,125 1,001,605  °1,003,000 959,100 1,060,000 1,000,000 

Metal: 

Primary 352,435 353,302 355,150 359,022 355,000 375,000 

Secondary | 44,410 63,318 *72,000 80,747 90,000 100,000 

Cadmium metal * 361 * ©355 344 361 340 375 

Copper: | 

Mine output, Cu content 28,519 10,877 7,716 9,818 3,800 10,000 

Metal: SE ee ~~ 

Blister:° 

Primary 120,000 110,000 111,100 110,000 110,000 125,000 

Secondary 32,300 40,300 38,000 40,000 40,000 50,000 
Total 152,300 150,300 149,100 150,000 150,000 175,000 

Refined: a OO 

Primary °115,700 °116,000 ™111,100 134,325 137,200 150,000 

Secondary °50,000 50,000 *38,000 "44,775 42,000 50,000 

Total *165,700 °166,000 ™149,100 ™179,100 179,200 200,000 

Gold, mine output, Au content kilograms 8,566 6,814 7,402 6,582 6,200 7,500 

Iron and steel: 

Iron ore and concentrates (including byproduct 
concentrate): 

Gross weight thousand tons 4,563 °3 030 3,915 3,648 32,480 5,000 
Fe content do. 2,128 1,438 1,840 1,715 1,166 2,000 

Metal: 

Pig iron do. 5,535 5,542 5,404 5,076 35,411 6,000 

Ferroalloys, electric furnace do. 161 157 °160 °140 150 175 
Steel: Oo OO a a oO 

Crude do. 12,765 12,718 12,933 12,295 312,646 13,000 

Castings and forgings do. 182 169 °170 °160 165 200 

Total 12,947 12,887 °13,103 °12,455 12,811 13,200 

Semimanufactures do. 1 1,012 11,341 11,146 10,753 10,000 12,000 

See footnotes atend of table. 
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TABLE 1—Continued 

| PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 1991 1992 1993° jan 1D94y. 

METALS—Continued 

Lead: 

| Mine output, Pb content 62,783 58,482 *46,000 47,000 26,200 50,000 

Metal:° 

Primary 362,032 60,000 *110,000 762,000 54,000 65,000 

Secondary | 3§2,500 50,000 759,000 *58,000 62,400 60,000 

Mercury: 

: Mine output, Hg content kilograms 1,224,053 _ — — _ 1,250,000 

Metal do. | 967,100 961,515 *°52,000 *°36,000 18,000 1,000,000 

Silver, mine output, Ag content do. 668,298  °500,000 *°208,000 * °160,000 150,000 250,000 

Tantalum minerals (tin byproduct):° . 

Gross weight do. 10,000 10,000 8,000 8,000 6,000 10,000 

Ta content do. 2,600 2,600 2,000 2,000 1,500 3,000 

Tin: | 

Mine output, Sn content 56 27 12 11 — — 

Metal, primary® 51,767 600 600 600 500 500 

Titanium dioxide® 37,000 30,000 30,000 30,000 25,000 30,000 

Tungsten, mine output, W content 58 10 — —_ — — 

Uranium, mine output, U,O, content 273 269 "260 219 200 250 

Zinc: 

| Mine output, Zn content 266,724 257,500 **261,300 7201,800 160,000 250,000 

Metal, primary and secondary 246,400 252,700 * 262,200 365,868 258,000 300,000 

INDUSTRIAL MINERALS 

Barite 6,745 11,285 *9,000 10,000 10,000 15,000 

Bromine® 300 300 300 250 200 300 

Cement, hydraulic, other than natural thousand ton 27,374 28,092 28,008 ™5,067 26,000 28,000 

Clays: . 

Attapulgite® 323,990 30,000 25,000 25,000 20,000 25,000 

Bentonite 143,389 151,226 *150,000 °150,000 150,000 150,000 

Kaolin, marketable: | 

Crude® 340,530 125,000 125,000 125,000 125,000 125,000 

Washed 395,805 423,357 *413,000 *350,000 350,000 400,000 

Refractory, not further described ~ 500,000 500,000 500,000 600,000 500,000 600,000 

Other* thousand tons 10,000 10,000 10,000 10,000 10,000 10,000 

Diatomite and tripoli 83,943 107,561 *60,000 36,000 38,000 100,000 

Feldspar 198,274 214,152 192,000 204,000 200,000 225,000 

Fluorspar: EERE EEE EE OO 

Gross weight: 

Acid-grade 162,741 144,010 107,000 108,000 80,000 150,000 

Metallurgical-grade 9,584 9,681 °5 000 5,000 5,000 10,000 
Total 172,325 153,691 *112,000 *113,000 85,000 160,000 

CaF, content: ST ~~ 

"  Acid-grade = t—<“‘SOS;O!!!O!!O!O!O!OOOO 158,400 144,010  °150,000  °100,000 —-100,000 150,000 
~ Metallurgical-grade = = = | 7,452 7,394 "7,000 *5,000 5,000 10,000 

Total 165,852 151,404 °157,000 *105,000 105,000 160,000 

Gypsum and anhydrite, crude thousand tons *5,500 7,808 8,054 7,750 7,500 10,000 

Kyanite, andalusite, related materials® 3,500 3,600 3,600 3,600 3,000 3,500 

See footnotes at end of table. 
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TABLE 1—Continued 

PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity 1989 1990 1991 1992 1993° “Gan 1 1098) 

INDUSTRIAL MINERALS—Continued 

Lime, hydrated and quicklime® thousand tons 1,200 1,200 1,200 1,200 1,200 1,200 

Magnesite: 

Calcined 165,881 158,828 *145,000 123,000 125,000 150,000 

Crude 430,778 444,350 °445,000 *400,000 400,000 500,000 

Mica 951 913 *300 "250 250 1,000 

Nitrogen: N content of ammonia thousand tons $52 466 557 479 450 500 

Pigments, mineral :° 

Ocher 8,400 38,993 8,600 8,200 8,000 10,000 

Red iron oxide 20,000 20,000 20,000 18,000 16,000 20,000 

Potash, K,O equivalent 741,454 685,700 585,200 *593,600 600,000 750,000 

Pumice® 3828,408 900,000 800,000 800,000 700,000 1,000,000 

Pyrite, including cuprous, gross weight thousand tons 941 1,638 1,358 862 800 1,500 

Salt: 

Rock, including byproduct from potash works do. 2,496 2,519 2,500 *2,870 2,800 3,000 

Marine and other do. 594 858 900 °900 900 1,000 

Sand and gravel: Silica sand® ‘ do. 2,400 2,200 2,200 2,200 2,200 2,500 

Sepiolite 494,647 515,340 *500,000 *500,000 500,000 500,000 

Sodium compounds, n.e.s.: 

Soda ash, manufactured thousand tons 483 527 °500 °500 500 500 

Sulfate: 

Natural: 

Glauberite, Na,SO, content 298,500 475,752 *450,000 *425,000 400,000 500,000 

Thenardite, Na,SO, content 240,105 240,688 250,000 *250,000 250,000 250,000 

Manufactured® 160,000 150,000 150,000 150,000 150,000 150,000 

Stone:° 

Calcareous: 

Chalk thousand tons 3429 400 400 350 350 400 

Dolomite do. 34,371 4,000 4,000 4,500 4,000 4,500 

Limestone do. 3112,439 115,000 115,000 175,000 160,000 175,000 

Marble do. 1,500 92,345 72,210 31,990 2,000 2,500 

~ Mal. dl 35,105 6,000 600 600 500 1,000 
Basalt do. 32,356 2,500 2,500 2,500 2,500 2,500 

Granite do. 37,609 31,183 31,150 3980 1,000 1,500 

Ophite do. 32,184 2,000 2,000 1,500 1,500 2,500 

Phonolite do. 3678 750 750 700 500 1,000 

Porphyry do. 3678 700 700 600 500 1,000 

Quartz do. 3923 900 900 1,800 1,600 2,000 

Quartzite do. 881 700 700 1,000 1,000 1,000 

Sandstone do. 31,967 1,800 1,800 1,700 1,600 2,000 

Serpentine _ do. 3420 400 400 450 400 500 

Other do. 343,853 28,000 30,000 30,000 30,000 45,000 

Strontium minerals:° 

Gross weight 335,134 35,000 30,000 20,000 15,000 35,000 

Sr,0, content 332,323 31,000 28,000 18,000 12,000 15,000 

Sulfur: TEE a 

S content of pyrites thousand tons 894 748 *800 *700 675 1,000 

See footnotes at end of the table. 
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TABLE 1—Continued 

| : PRODUCTION OF MINERAL COMMODITIES' , 

(Metric tons unless otherwise specified) 

Commodity 4989 1990 1991 1992 1993e Annual capacity’ 
(Jan. 1, 1994) 

INDUSTRIAL MINERALS—Continued 

Sulfur—Continued: | 

Byproduct:° | 

Of metallurgy thousands tons 235 248 252 258 250 300 

Of petroleum do. 80 149 105 90 100 150 

Of coal (lignite) gasification — do. 2 2 2 2 2 . 5 

: Total® do. 1,211 1,147 899 — 860 679 1,455 

Talc and steatite® 371,660 70,000 - 70,000 70,000 65,000 75,000 

MINERAL FUELS AND RELATED MATERIALS | 

Coal (marketable): | | 

Anthracite thousand tons 5,519 5,758 5,950 *6,450 6,000 10,000 

Bituminous do. 13,605 9,160 12,550 *8,650 8,500 . 15,000 

Lignite do. 17,275 20,870 21,071 °18,530 19,000 22,000 

Total do. 36,399 35,788 39,571 *33 630 33,500 47,000 

Coke, metallurgical® | do. 3,000 3,000 3,000 2,500 2,500 2,500 

Gas, natural (marketed) million cubic meters 1,150 1,553 1,288 1,297 1,200 1,500 

Peat® 75,000 77,000 75,000 70,000 70,000 80,000 

Petroleum: 

Crude thousand 42-gallon barrels 7,564 7,593 7,615 _ 7,818 7,800 . 8,000 

Refinery products: EEE — 

Liquefied petroleum gas do. 21,541 20,056 "20,000 "20,000 20,000 20,000 

Naphtha do. 13,294 15,062 °15,000 *16,000 15,000 15,000 

Gasoline, motor do. 78,464 80,376 *80,000 *75 ,000 75,000 | 80,000 

Jet fuel® do. 27,000 30,000 30,000 25,000 25,000 30,000 | 

Kerosene® : do. 28,000 29,000 29,000 30,000 30,000 30,000 

Distillate fuel oil do. 100,151 109,408 °110,000  °110,000 100,000 125,000 

Residual fuel oil do. 89,417 92,907 °92,000 °90,000 90,000 100,000 

Other do. 30,093 30,128 "30,000 "30,000 30,000 30,000 

Refinery fuel and losses*® do. 12,000 12,000 12,000 12,000 12,000 15,000 

Total® do. 399,960 418,937 418,000 408,000 397,000 445,000 

‘Eetimated. "Revised. RR 
'Table includes data available through Mar. 1994. 

Reflects aluminum hydrate. 

’Reported figure. 
‘Includes sand obtained as a byproduct of feldspar and kaolin production. 

TABLE 2 

SPAIN: 1992 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES’ 

(Thousand dollars) 

. . xports Imports Net gai i 
Mineral commodity SEC from EC or (loss) he world “ie Nora on (less) 

Crude industrial minerals: 

Feldspar 1,016 4,259 (3,243) 1,147 9,306 (8,159) 

Magnesite 1,559 186 1,373 1,892 326 1,566 

Slate 171 36 135 357 82 275 

Other 221,417 177,214 44,203 303,669 421,866 (118,197) 

Total 224,163 181,695 42,468 307,065 431,580 (124,515) 

See footnotes at end of table. 
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TABLE 2—Continued 

SPAIN: 1992 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES 

_ (Thousand dollars) 

Re 

Mineral commodity Exports Tapers nord the world, or (oss) 
Metalliferous ores: , 

Copper 215 39,200 (38,985) 9,282 254,645 (245,363) 

Lead 6,917 : 20 6,897 9,904 39 9,865 

Tin — 1,189 (1,189) 1 10,902 (10,901) 

Zinc 13,899 © 7,040 6,859 31,221 127,233 (96,012) 

Other (including waste and scrap) 150,466 © 526,453 (375,987) 213,563 1,011,349 (797,786) 

Total 171,497 573,902 (402,405) 263,971 1,404,168 (1,140,197) 

Nonmetallic mineral manufactures 302,710. 155,692 147,018 542,758 327,896 214,862 

Metals: — OO SO | OO rs 

—fronandsteelss—=—“‘i—SOSSSCS 1,558,044 1,978,980 (420,936) 2,784,335 2,513,606 270,729 

Mercury 1,271 452 819 3,756 743 3,013 

Other nonferrous metals 858,438 1,037,501 (179,063) 1,156,928 1,352,288 (195,360) 

Total 2,417,753 3,016,933 (599,180) 3,945,019 3,866,637 78,382 

Mineral fuels 1,164,945 1,260,273 (95,328) 2,102,717 10,832,166 (8,729,449) 

‘Table prepared by Harold Willis, Section of International Data. 

TABLE 3 
| 

SPAIN: RESERVES OF MAJOR 

MINERAL COMMODITIES FOR 

| 1993 
~ Commodity Reserves? | _ 
(in situ resources) (thousand tons) 

Barite 1,170 
. 

Coal, anthracite and bituminous 500,000 | 

Copper 2,600 

Fluorspar 25,000 
| 

Iron ore! 6,000 

Lead 2,800 

Mercury 76,000 

Potash 28,000 | 
Pyrite 150,000 

Sulfur 30,000 

Uranium’ 46 

Zinc 7,200 

a 
'Thousand tons of Fe. 
2Uranium concentrate, U,Os. 
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TABLE 4 

SPAIN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
Alumina Alumina Espajfiola S.A. a Alumina plant at San Cipridn, Lugo 800. 

- Aluminum Aluminio Espajiola S.A. / Electrolytic plant at San Ciprién, Lugo ——180. | 
Do. Empresa Nacional del Aluminio (Endasa) S.A. Electrolytic plant at Avilés 110. 
Do. do. Electrolytic plant at La Corufia - 25. | 
Do. Aluminio de Galicia S.A. Electrolytic plant at Sabifidnigo 78. 
Do. do. do. | 14. 

Coal: : 

Anthracite Approximately 95 producers, including | | 6,100, 7 
4 | | including 

65 producers in Province of Leén, of which the largest are | | | . (3,400). | 
Do. Antracitas Gaiztarro S.A. Mines at Miria and Paulina | (385). 
Do. Minero-Sidenigica de Ponferrada S.A. NA | (230), 

13 producers in Province of Oviedo of which the largest are— , | (1.900). . 
Do. Antracita de Gillén S.A. NA (500). 
Do. Gonzalez y Diez S.A. Mines: Grupo Minero de Tineo (130). 

14 producers in Province of Palencia, of which the largest (600). 
are— | 

Do. Antracita de Gillén S.A. Mines at La Velilla __ (135). 
Do. Sdad. Minera San Luis Mines at Trueno and Cecilia (61). 
Do. Nacional de Carbon del Sur (Encosur) Rampa 3 and Pozo San Jose Mines, in (200). 

Province of Cérodpoba-Empresa 
Bituminous 88 producers, of which the largest is— Mines and plants in Provinces of 14,000, . 

| Ciudad Real, Cérdoba, Leén, Oviedo, including 
Palencia, and Seville 

Do. Hunosa S.A. Various mines and plants (3,300). 
Lignite Empresa Nacional de Electricidad Endesa Mines: Grupo Minero de Purnyrd, La 25,000. 

. : Coruna | 
Barite Minas de BAritina S.A. (Kali-Chemie of West Germany, Mine and plant in Espiel area, Cérdoba 50. 

100%) 

Cement Approximately 36 cement companies, of which the largest is— 54 plants, including— 44,000, 
including 

Do. Asland S.A. 5 (Asland) plants, of which the largest (6,600). 
ones are— 

Do. do. Plant at Puerto de Sagunto, Valencia (2,000). 
Do. do. | Plant at Villaluenga de la Sagra, (2,000). 

Toledo 

Copper: 

Metal Rio Tinto Minera S.A. (Freeport McMoRan Inc., 65%; Ercros Smelter at Huelva 85. 
Group, 35%) 

Do. do. Electrolytic refinery at Huelva 105. 
Do. Industrias Reunidas de Cobre Smelter at Asua-Bilbao 30. 
Do. Electrolitico y Metales S.A. Fire and electrolytic refinery at 36. 

Asua-Bilbao 

Do. Electrolisis de Cobre S.A. Smelter at Barcelona 24. 
Do. do. Electrolytic refinery at Palencia 32. 

Ore Rio Tinto Minera S.A. (Freeport McMoRan Inc., 65%; Ercros Mines and plant at Arientero, near 12. 
Group, 35%) Santiago de Compostela, Galicia 

Do. do. Corta Atalay opencast mine, Cerro 30. 
Colorado opencast mine and plant, 
and Alfredo underground mine—all in 
Rio Tinto area 

See footnotes at end of table. 
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7 | TABLE 4—Continued 

: SPAIN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

| Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 

-Fluorspar Fluoruros S.A. (Bethlehem Steel Corp., 49%) Asturias Plant at Caravia, near Colunga, 250 (ore). 

Do. | do. 
Opencast mines at San Lino and Val 200 (ore) 

Negro, and underground mine at 

| 
Eduardo, near Caravia—all in 

Asturias 

Do. : do. 
Plant at Collada, Gijén Mines at 200 (ore). 

Veneros Sur and Corona, Gijén 

Iron ore Compaiiia Andaluza de Minas S.A. (Mokta 62%) Mine at Alguife, Granada 4,000. 

Do. Altos Hornos de Vizcaya S.A. (U.S. Steel, 25%) Nine mines in Province at Vizcaya 4,000. 

| Do. | | Compaiiia Minera Sidenirgica de Ponferrada S.A. Eight mines in Province of Leon 3,000. 

—  Do.. Minera del Andévalo S.A. Opencast mine at Coba, Huelva 2,000. 

Lead: | 

Metal — | Sociedad Minera y Metaltrgica de Penarroya de Espajia, S.A. Smelter at Cartagena, Murcia 60. 

, (Penar-roya, France, 98%) | 

Do. do. Refinery at Cartqagena, Murcia 60. 

| Do. Compafiia La Cruz, Minas y Fun- Smelter at Lineares, Jaén 40. 

daciones de Plomo S.A.  ~ 

Do. 
Refinery at Lineares, Jaén 40. 

: - Do. 
Secondary smelter at Saragoza 16. 

Do. - Ferroaleaciones Espanolas, S.A. Secondary smelter at Medina del 12. 

: | , Campo 

~ Do. Derivados de Minerales y Metales | Secondary smelter at Barcelona 5. 

Ore Sociedad Minera y Metalurgica de Penarroya Espana, S.A. Opencast mine at Montos de Los 25. 

(Penarroya, France (90%) Azules, near Unién, Murcia 

Do. Andaluza de Piritas S.A. (APIRSA) Open pit mine at Aznalcollar, Sevilla 21. 

Do. Exploracion Minera International Expana S.A. (EXMINESA) ~— Underground mine at Rubiales, Lugo 16. 

Magnesite Magnesitas de Rubian S.A. . Plants at Zubiri 100. 

Do. do. 
Mines and plant near Sarria, south of 220. 

: | Lugo 

| Mercury Minas de Almaden y Arrayanes S.A. (Government, 100%) Mine and smelter at Almadén 70,000 

flasks. 

Petroleum: 

Crude barrels perday Chevron S.A. 
Oilfield at Casablaca 300. 

Refined do. Repsol Petroleo S.A. (Repsol) Refineries at Escombreras 200,000. 

Do. do. do. 
Puertollano 140,000. 

Do. do. do. 
Tarragona 260,000. 

Do. do. Refineria de Petroleos del Norte S.A. (Petronor) Refinery at Somorrostro 240,000. 

Do. do. Compaiiia Espanola de Petroleos S.A. Refinery at Santa Cruz de Tenerife 160,000. . 

Do. do. do. 
Refinery at Algeciras 160,000. 

Do. do. Petroleos del Mediterraneo S.A. (Petromed) Refinery at Castellén de la Plana 120,000. 

Do. do. Compania Iberica Refinadora de Petroleos S.A. (Petroliber) Refinery at La Corruiia 140,000. 

Potash Potasas de Navarra S.A. Mines and plant near Pamplona 3,000 

(ore). 

Do. Minas de Potasas de Suria S.A. Mines at Suria 1,000 

(ore). 

Do. Union Explosivos Riot Tinto S.A. Mines at Balsareny/Sallent and Cardona 2,000 
(ore). 

Pyrite Compaiiia Espanola de Minas de Tharsis Mines and plants at Tharsis and Zarza, 1,300. 

near Seville 

Do. do. 
Plant at Huelva 600. 

Do. Rio Tin to Minera S.A. (Unidn Ex-plosivios Rito Tinto, 75%; Mines and plant at Rio Tinto, near 900. 

Rio Tinto Zinc, 25%) Seville 

See footnotes at end of table. 
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TABLE 4—Continued 
SPAIN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

(Thousand metric tons unless otherwise specified) 

Commodity Major operating companies and major equity owners Location of main facilities Annual capacity 
Sepiolite Tolsa S.A. Mine at Vicalvaro, near Toledo 100 

Do. do. Plant at Vicalvaro, near Toledo 100. 
Do. Silicatos-Anglo-Ingleses S.A. Mine at Vilecas near Madrid 200. 
Do. do. Plant at Villecas near Madrid 200. 

Steel Empresa Sidenirgica S.A. (Ensidesa) Plants at Aviles, Verifia and Mieres in 6,000. 
Oviedo, and Moreda, Gijén 

Do. Altos Hornos de Viscaya S.A. (U.S. Steel, about 20 %) Ironworks and steelworks at Sestao, 1,500. 
Bilbao 

Uranium metric tons Government Mines and plant near Ciudad Real 500. 

(U;0,). Zinc: 

Metal Real Cia. Asturiana de Minas S.A. Electrolytic zinc plant at San Juan 200. 
Nueva 

Ore do. Reocin mines and plants near 500 (ore). 
Torrelavega, Santander 

Do. An daluza de Piritas S.A. (APRSA) Open pit mine at Aznalcollar, Sevilla 3,500 
(ore). 

Do. Exploracion Minera International Espafia S.A. (EXMINESA) Underground mine at Rubiales, Lugo 500 (ore). 
Do. Sociedad Minera y Metalurgica de Pefiarroya-Espana S.A. Mines and plants at Montos de los 220 (ore). 

Azules y Sierra de Lujar, San 
Agustin 

NA Not available. 
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THE MINERAL INDUSTRY OF 

By Jozef Plachy 

Sweden is endowed with significant | instituted dramatic changes resulting in | remained essentially unchanged. 

deposits of iron ore, certain base metals | increased profitability in spite of the Boliden AB, a subsidiary of the 

(copper, lead and zinc), gold, and | recent recession. Employment has been | privately owned Trelleborg Group, is 

industrial minerals (dolomite, feldspar, | halved, to about 6,000 persons, and more | predominately a nonferrous mining and 

granite, ilmenite, kaolin, limestone, efficient production methods were | processing company. It also trades in 

quartz, and wollastonite). It is known for | introduced, raising the value of processed | concentrates, metals, and other products 

its long tradition and broad knowledge in | ore by 400% per employee.’ and provides engineering, plants, and 

mining, metallurgy, and metal In 1993, Sweden produced 28.3 Mmt | equipment on a worldwide basis. Boliden 

processing, specifically high-quality steel. | of iron ore and about 20.1 Mmt of | AB consists of Boliden Mineral, Boliden 

Because of inadequate indigenous | nonferrous sulfide ore. It represented | International, and Boliden Metals. At the 

resources, Sweden relies heavily on | about one-half of West European | end of 1993, Boliden Mineral operated 10 

imports of hydrocarbons; in response to | production of iron ore, about one-third of | mines, 4 concentrators, and 1 smelter. 

this, it has developed substantial | copper and lead ore, and about one-fifth | The metal content of Boliden’s 20.1 

hydroelectric generating capacity. of its zinc ore. The comparative metal | Mmt/a ore production amounted to less 

production was somewhat lower; | than 2% of world production. During 

GOVERNMENT POLICIES however, Sweden was still the leading | 1993, the Kedtrask and Enasen mines and 

AND PROGRAMS producer of copper and lead in Western Kristineberg concentrator were closed. 

| Europe. In relation to domestic | Boliden International is responsible for 

Over the past years, Sweden has been consumption, the gold, lead, and zinc several wholly or partially owned foreign 

bringing its mineral policy closer to content of indigenous ore production | mines, (wholly owned Aznalcollar in 

European Union (EU) standards. It | exceeds the consumption of these metals Spain and part-owned Sukhaybarat in 

ceased Government funding of mineral in Sweden, while copper production | Saudi Arabia), while Boliden Metal is 

exploration and turned it over to the | covers about 50% and silver about 60 % | responsible for the manufacture and 

private sector. It abolished participation of consumption. (See table 1.) worldwide sale of metal products. 

of the state in mining enterprises (the so- | —————______—____ The Government-owned LKAB is one 

called “crown shares") and revoked all TRADE of the world’s leading producers of highly 

taxes and royalties, except the normal upgraded iron ore products. It operates 

corporate income tax. On January 1, About 13% of Sweden’s exports is | two mining complexes, ore dressing and 

1993, the Government invalidated supplied by the mineral industry, one- pelletizing plants in Kiruna and 

previous limitations on ownership of real | third of which is steel related. Because | Malmberget, a pelletizing plant in 

estate. It extended exploration and mining Sweden has no zinc smelter, one of the | Svappavaara, and shipping ports in Lulea 

of a wide range of minerals to foreign largest metalliferous ore exports is zinc | and Narvik (Norway), and it owns 

participation. ore and concentrate, shipped mostly to | several other subsidiaries in the mining 

However, the privatization of some Norway and other near-by European industry. (See table 2.) 

Government-held companies was slowed countries. To achieve high efficiency in 

by continued economic recession. While | processing of certain minerals, indigenous | COMMODITY REVIEW 

Svenskt Stal AB (SSAB) was privatized | ore production 1s supplemented by 

in 1993, the iron ore giant Luossavaara- imported raw material, usually imported | Metals 

Kiirunavaara AB (LKAB) will likely | duty free. 

remain Government-owned for a few | —————————————————————————_ Aluminum.—Radical cost cutting at 

more years. STRUCTURE OF THE the Sundsvall smelter by Granges 

MINERAL INDUSTRY Aluminum in 1992—30% work force 

PRODUCTION ss | reduction and 20% production 

CO The structure of the two largest cutback—resulted in a profitable 1993.” 

To remain competitive, during the past | mineral industry enterprises in The 99,000-mt/a-capacity’ Sundsvall 

few years the Swedish mining industry | Sweden—Boliden AB and LKAB—has | smelter is a combination of two adjacent 
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plants, using Soderberg and prebake | capacity." resulted in identification of 60 prospective technology. Plant 1 was converted to Viscaria and the adjacent Pahtohavare | deposits. The most important deposit is at prebake technology in 1987 and produces | Mine, 5 km west of Kiruna, is the second Pahtavaara, Finland. It reportedly has about 25% of output on 56 pots.* Plant | largest copper mining complex in | proven reserves of about 700,000 tons at 2, built in 1963 and later expanded, | Sweden. Both mines are owned by | a grade of 3.33 g/mt.'® In addition to produces 75% of output on 262 pots Outokumpu of Finland. In 1993, | Bjorgdal Mine, there is the Akerberg gold powered by 112 kA.’ About 80% of | Viscaria produced about 627,000 mt/a of | mine, Holmtjarn and Kankberg mines | - production goes to Granges’ downstream | ore containing about 2.8% copper while | with complex ore containing gold, and a extrusion sector, the Sapa group, | Pahtohavare’s output amounted to / number of other Boliden mines with consisting of 12 companies. _ | 102,000 tons. Open pit mining at | precious metal content, all in northern Although secondary aluminum | Pahtohavare ceased in February 1993, | Sweden. | 
production has been declining in Sweden, | and development of underground mining 
a 90% recycling rate® of aluminum | began 2 months later. Resources in the Iron Ore.—Crude iron ore production beverage cans is still one of the highest in | area are estimated at 1.3 Mmt of in 1993 amounted to 28.3 Mmt, a 0.3 the world. It has been achieved by close | contained metal at an average grade of | Mmt increase over that of the previous cooperation between the producer of | 2.5% Cu.'2 With an addition of adjacent | year. Deliveries amounted to about 20.1 canstock (Finspong), the can | small deposits and a 95% utilization of | Mmt, of which 3.7 Mnt went to manufacturer (PLM Fosie), the collection existing capacity, the mine should remain | domestic consumers.'? The 15 % decline company (Returpak and PLM Fosie), and | operational until 1995. of the price of iron ore in 1993 was the secondary smelter (Gotthard In 1993, the Enasen Mine in | alleviated by a higher exchange rate for Aluminium and Finspong). Halsingland and the concentrator in | the U.S. dollar. About 50% of 

Kristineberg were closed. During the last production and 60% of sales are in the Copper.—Swedish copper production years of operation, the ore production at | form of pellets. The majority consists of is dominated by the Aitik open pit mine | the Enasen Mine averaged about 200,000 | olivine pellets and the rest of iron-rich in the northern part of the country, 100 | mt/a, resulting in about 9,500 tons of | direct reduction pellets. The remainder is km north of the Arctic Circle. The main copper concentrate, which in 1991 | sold either as low-phosphorus (<0.05 % open pit, the largest in Europe, is | contained 1,157 tons of copper, 371 kg of | P) sinter fines or high-phosphorus (>1% reportedly 2,500 m long, 915 m wide, | gold, and 1,320 kg of silver."3 P) sinter fines or lump ore. 
and 230 m deep. With a proven reserve Remaining copper-containing All the iron ore production in Sweden of about 200 Mmt,’ this Boliden Mineral- | polymetallic mines, in order of production, | came from the Kiruna mining complex owned mine should operate well into the | include Kristineberg, Garpenberg, | (18.3 Mmt of crude ore from next century. The low average content of Renstrom, and Langdal. In 1993, a | Kiirunavaara, Leveaniemi, and copper (0.38%) is offset by 0.22 g/mt of | decision was reportedly made to develop | Luossavaara mines) and the Malmberget gold and 4 g/mt of silver.* After a recent | the Petiknas polymetallic ore deposit. The | Mine (10 Mmt), both owned and operated investment of about $80 million, the | ore body is estimated to have about 6 by LKAB. The Kiruna ore body, the capacity was increased by about 25%, to | Mmt!* of reserves containing copper, | larger of the two deposits, is 16.5 Mmt/a.? A giant crusher is | lead, zinc, and small amounts of precious | approximately 4 km long, 80 m thick, reportedly utilized directly in the mine. | metals. and 2,000 m deep.” The deposit consists A conveyor line transports the crushed principally of magnetite (average 60% ore through a 700-m tunnel to an Gold.—Terra’) Mining AB owns | iron content) with minor hematite, and intermediate storage area near the | Western Europe’s largest gold mine—the | amounts to an estimated 460 Mnt. concentrator. The 1993 production of | Bjorgdal Mine. It is about 300 km south LKAB is investing $510 million in a 200,000 mt/a of concentrate contained | of the Arctic Circle in northern Sweden. new transportation network below the about 58,000 tons of copper, nearly 2 | Crude ore production in 1993 amounted | present main level and new concentrating tons of gold,’” and about 38 tons of | to 0.9 Mnt, yielding 2,537 kg of gold.'§ | and pelletizing plants. The new silver. The concentrate is sent to | The vein-type deposit is close to the underground hauling level, at a depth of Boliden’s Ronnskar smelter, where it | surface, allowing opencast mining. This, | 1,045 m, is expected to begin operation accounts for more than one-half of its | coupled with improved gold content in the | in 1997, and pelletizing capacity is feed, which in 1993 amounted to 334,000 | lower levels (from 2.56 g/mt in 1990 to | anticipated to expand by 4 Mmt/a by tons. The average recovery of copper is | 3.32 g/mt in 1993'%) and large-scale ore | 1995.2! Because of inadequate reportedly about 90%, with a 50% processing, allowed the production cost to | environmental controls at the existing recovery of gold and a 70% recovery of | be lowered to 4,662 $/kg from 6,719 | loading terminal, a new port facility is to silver. By next year, Boliden Minerals $/kg in 1992.17 Because proven and | be built farther out of the town of Lulea. will decide on a 40% expansion of the probable reserves reportedly will last for | The construction is to start at the end of copper tankhouse to 140,000 mt/a, which | only 7 years, Terra Mining has been | 1994 and was expected to be completed would bring it into line with furnace | engaged in extensive exploration, which | in about 3 years. 
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Lead.—Most of the 1993 production of Steel. —SSAB is Scandinavia’s leading | steel enterprise of Sweden’s Avesta and 

150,000 tons of lead concentrate was manufacturer of commercial steel. Most | British Steel created in 1992, reported a 

sourced from Laisvall Mine. With a | production consists of steel sheet and | loss of about $13 million in 1993. It has 

1993 production of 1.75 Mmt” of crude | plate, produced mainly in two SSAB reportedly closed one of three melting 

ore, Laisvall Mine is one of the largest | subsidiaries: Tunnplat and Oxelosund. A | shops at Degerfros in Sweden and 

lead mines in Europe. In northern | small amount of steel sheet is processed | expanded the capacity at Avesta at the 

Sweden, the ore deposit (5 km long, 3.5 | by subsidiaries Plannja and Dickson PSC. | cost of $46 million.’ It has not been 

km wide, and up to 90 m deep”) consists | The 2-Mmt/a SSAB Tunnplat is an | decided yet if the planned expansion at 

of three major zones of mineralization, integrated steel company with a coking | Avesta will match the 185,000-mt/a 

unevenly disseminated in sandstone. The | plant, blast furnaces, and rolling mill for | melting capacity being closed at 

ore grade ranges from 0% to 40% lead, slab and heavy plate in Lulea and a sheet | Degerfros. A tentative 3-year plan to 

with an average metal content of 4.26% manufacturing plant in Borlange. In | double the hot rolling capacity at the 

lead, 10 g/mt of silver, and 0.74% zinc. | 1993, it produced 1.7 Mmt of crude | Steckel mill to about 700,000 mt/a was 

Because part of the deposit is under a steel, 881,000 tons of hot-rolled plates, | unveiled in 1993.” 

lake and therefore inaccessible without | 467,000 tons of cold-rolled sheets, and Sandvik, the specialty steel and carbide 

emptying the lake, minable reserves are 361,000 tons of metal-coated sheets. | tools producer, has reportedly increased 

expected to last for only about 4 years. | About 149,000 tons of the metal-coated | its 1993 profits by 67% 3 The high 

Annual production averages about 85,000 sheet was subsequently plastic-coated in | increase was partly due to the weakening 

tons of lead concentrate and 21,000 tons | Borlange or Finspang. SSAB | of the Swedish krona. 

of zinc concentrate.“ The metal content | Oxelosund’s plants include a coking 

of the concentrates produced is about | plant, ore-based metallurgy unit, a rolling Zinc.—There are eight mines in 

66,200 tons of lead, 12 tons of silver, | mill for heavy plates, and a number of | Sweden producing ore with various zinc 

and 12,500 tons of zinc. Lead | plants for sheet rolling. In 1993, | content. Ore is beneficiated in 

concentrate is transported by truck and | production amounted to 1.3 Mmt of slabs | Askersund, Boliden, Garpenberg, and 

railway to the Ronnskar smelter, where it | and 514,000 tons of heavy plate, 90% of Laisvall. All zinc concentrate 1s 

supplies about three-fourths of total feed. | which was exported.2”7 Due to the | exported, mainly to Norway, Finland, 

Sweden does not have a zinc smelter, so | weakening of the Swedish krona and a | and Belgium-Luxembourg. 

all Swedish zinc concentrate is shipped to | 7% increase of steel consumption in The largest mine, Zinkgruvan Mine, is 

foreign smelters, mainly to the 50%- Sweden, SSAB has turned a small loss in | owned and operated by Vieille-Montagne 

owned Norzik smelter in Norway. 1992 into a profit of about $100 million | Sverige AB, a Swedish subsidiary of the 

Other mines producing lead from | in 1993. Belgian mining and smelting company. 

polymetallic ore deposits, in order of Since its establishment in 1992, the | The deposit, at the northern end of Lake 

production, include Garpenberg, Scandinavian long products group Fundia, | Vattern, consists of three main sections: 

Renstrom, Langdal, and the newly | consisting of Sweden’s Fundia AB, | (1) soon to be closed Kanakkagruvan to 

opened mine at Petiknas. Finland’s Dalsbruk Oy, and Norway’s | the west, (2) recently discovered 

Because of market prices, Boliden AB | Norsk Jenverk AS, has reduced its work | Burkland, and (3) the main ore body that 

has reportedly decided to reduce lead | force by about 1,200 and initiated | accounts for the bulk of production. The 

production at its Ronnskar smelter by economies of scale by concentrating core | average ore grading is 1.6% lead, 40 

about 10,000 mt/a. Production in 1993 | production at specific sites while | g/mt of silver, and 9.9% zinc. The 

was about 50,000 tons against the | increasing the quality of final products. | 1993 crude ore production of 675,000 

capacity of about 70,000 mt/a. At present, Fundia’s output of 1.65 | tons was locally concentrated, resulting in 

In 1993, about 54,000 tons of lead | Mmt/a of finished steel is split | 126,000 tons of 55 % zinc concentrate and 

batteries was collected, from which | approximately 45% rebar, 20 % merchant | 24,000 tons of 68% lead concentrate.* 

37,500 tons of secondary lead was | bar, 15% wire rod, 10% billet, and 10% | Both concentrates are trucked to a port on 

produced at the Boliden Bergsoe smelter structural steel.2 Most of merchant and | Lake Vattern for shipping through inland 

in Landskrona. low alloy bars are originated in Sweden, | waterways to either Belgium (zinc 

mainly at the Smedjebacken mill. Recent | concentrate) or to be sold on open market 

Nickel. —Sweden produces no nickel | additions have raised the meltshop | (lead concentrate). 

ore. The small production of nickel | capacity to 625,000 mt/a.” Round bars The second largest producer of 

metal and alloy is from imported | are produced in the range 10 to 90 mm, | concentrate is in Boliden, in northern 

concentrate, mainly from Norway. | square bars 12 to 55 mm, and flats from | Sweden. It processes about 1.3 Mmt/a of 

About 90% of nickel consumption, which | 15 to 250 mm wide by 3 to 60 mm | polymetallic ore from Kristineberg 

in 1993 was about 17,000 tons, is | thick.” The Smedjebacken mill supplies | (460,000 mt/a) and other adjacent mines. 

reportedly used in stainless and special billets to smaller mills at Boxholm, | Annual production amounts to about 

steel.” Forsbacka, and Hallstahammar. 70,000 tons of zinc concentrate (55% 

Avesta Sheffield AB, joint stainless | Zn), plus 27,000 tons of copper 
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concentrate (20% Cu), 8,500 tons of lead | production of graphite in 1993, a number present, 7,900 ha is in production, of 
concentrate (46 % Pb), and 75,000 tons of | of potential deposits are under | which 6,100 ha is used for fuel and 1,800 

pyrite. exploration. The most promising is | ha for agriculture peat.*? Extraction is 
Raitajaervi, close to the Finnish border | covered by different legislation depending 

Industrial Minerals and Arctic Circle. A concession was | on whether it is used for energy or for 
obtained by newly formed Norrbotten | agriculture. Every application for 

Cement.—All cement in 1993 was | Grus & Grafit AB, based in Haaparanda. | harvesting must contain an after-use 
produced in three plants owned by | The deposit is about 6 km long and 1.5 | strategy. 
Cementa: at Degerhamn on the Island of | km wide, containing an estimated About 60% of production is in the 
Oland, Skovde on the mainland, and Slite | 600,000 tons of ore with carbon content form of sod peat, and the remainder is 
on the Island of Gotland. The concession | of 10% to 20%. Exploration continues | milled peat. About 80% of Sweden’s 
for the Slite plant was renegotiated in | at the Lehtodelkae deposit, about 80 km | annual peat production is used for energy 
1993 requiring further reduction of | north of Raitajaervi. Ore thickness is up | purposes, mainly in cogeneration plants 
nitrogen and sulfur emissions. Due to | to 150 m with a carbon content of 19% to | for electric power and district heating. In 
decline of domestic construction, cement | 23%. | 1993, about 50 local authorities and 
shipments reportedly declined by about Sweden’s first graphite production will | industrial enterprises used peat as a fuel 
16% to about 1.325 Mmt/a2* | probably start at Kringeltjarn, near | and produced about 120 MW of power 
Consequently, production at the Skovde | Edsbyn in Gavleborgs county. Anro | and 190 MW of heat.” 
plant was reduced by 0.2 Mnmt/a. | Graphite AB will start constructing a 
Increased exports, high exchange rate of | beneficiation plant and a_ separate Petroleum.—Crude oil production in 
the U.S. dollar, and substantial cost screening plant in 1994. Extraction from | Sweden in 1993 was about 3,000 m’. 
reductions limited the effects of declining | the 2.6-Mmt deposit, graded about 10% | Estimated reserves reportedly amount to 
shipments in the Swedish market. | carbon,” should start in 1995. about 30,000 tons, mainly on the Island 

Euroc, the parent company of of Gotland. 
Cementa, headquartered in Malmo, Limestone.—Limestone production is Nearly all of the 20 Mm of crude oil. 
Sweden, acquired Finland’s exclusive | divided into sand (Yxhult), blocks | that is refined annually is imported, 
producer of cement and its major | (Aketorp, Borghamn, and Horn), and | mainly from N. orway, with a_ small 
construction material producer, Partek | aggregates. Most of the quarries are in | amount from Russia and the Middle East. 
Cement and Lohja. central Sweden, with three at the southern | Three of the five refineries are around the 

part of the country, six on the Baltic | southern port city of Goteborg. The 
Feldspar.—The most recent feldspar | islands of Gotland and Oland, and one in | largest refinery, owned by Skandinaviska 

mine is the Backegruvan Mine in central | northern Sweden. Because most | Raffinaderi AB, with an annual capacity 
Sweden. Berglings Malm & Mineral AB | limestone aggregates are used to make | of 200,000 tons of crude oil, is in 
(BMM) began development of the | cement, the two largest mines are near a Lysekil, 70 km north of Goteborg. 
estimated 50-Mmt deposit’ in 1989 and | cement plant on the Island of Gotland. 
production began in 1992 with a total | With a production of 2.5 Mint/a, | Reserves 
output of 35,000 tons. The high-purity, | Storugns, on the northern part of the 
homogenous pegmatite ore, with low | island, is the largest of the two, while the In 1993, the State Mining Property 
levels of iron, is extracted by the open pit | Slite quarry produces about 2.4 Mmt/a of | Commission transferred exploration to 
method. Production in 1993 was about | limestone. individual enterprises, either local or 
75,000 tons of feldspar, 30,000 tons of foreign. Because of the resulting delay in 
quartz with 0.03% of Fe,O,, and 7,000 | Mineral Fuels exploration, reserves of major mineral 
tons of muscovite.* Processing is by commodities in Sweden remained 
froth flotation at the nearby abandoned Coal.—Coal production in Sweden is unchanged in 1993. (See table 3.) 
iron ore mine. Feldspar is available in | up to 30,000 mt/a. It is extracted as a 
sand and milled form. byproduct of clay production by Hoganas | INFRASTRUCTURE 

The other two mines include Hojderna | Corp. at Skane. It is mainly used locally 
and Limbergsbo. Hojderna, owned by | by the Perstrop Co., with a small Sweden has a_ well-developed 
BMM, is near Skinnskatteberg, and | remainder used at the nearby Helsingborg | transportation system, especially in the 
Limbergsbo, operated by Forshammar heating plant. Coal reserves are about 30 | southern part of the country. It includes 
AB, is 23 km north of Lindesberg. | Mant. 97,400 km of highway and 12,000 km of 
Composition of both deposits is about railroads. Because about 23% of foreign 
60% to 70% feldspar, 25% to 30% Peat.—Swedish peatlands cover 6.4 | trade is carried by trains and trucks, the 
quartz, and 5% to 10% muscovite. Mha,*' about 15% of the country’s total | Government made plans to invest $13 

land area, of which about 865,000 ha is | billion in infrastructure over the next 10 
Graphite.—Although there was no | suitable for commercial production. At | years. About one-half will be allocated 
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TABLE 1 

SWEDEN: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

Commodity | 1989 1990 1991 1992 1993¢ Annual capacity’ 
(Jan. 1, 1994) 

METALS 

Aluminum metal: 

Primary 96,982 96,300 96,912 77,210 781,857 98,000 
Secondary 33,000 730,000 22,200 216,500 216,500 45,000 

Arsenic, trioxide, refined® 10,000 ™7,000 72,500 _ — — 

Copper: 

Mine output, Cu content 69,489 74,283 $1,650 88,569 288,677 90,000 

Metal: | 

Smelter: . 

Primary 69,977 76,385 68,113 77,804 276,298 100,000 
Secondary 24,623 31,615 29,437 20,596 222,102 40,000 

Total 94,600 108,000 97,550 98,400 798,400 140,000 
Refined: | 

Primary 69,977 66,278 67,587 71,634 76,300 100,000 
Secondary® 224,623 31,000 29,000 30,000 22,486 30,000 

Total 94,600 97,278 96,587 101,634 798,786 += =——~«130,000 
Gold: 

Mine output, Au content kilograms 5,120 6,326 6,247 76,083 6,500 7,100 

Metal, primary* do. 8,122 7,946 6,858 * °7,000 7,000 9,000 
Iron and steel: 

Iron ore and concentrate: 

Gross weight thousand tons 21,763 19,877 19,328 *19,277 718,728 28,500 

Fe content do. 14,124 12,901 11,088 9,785 9,800 12,500 

Pyrite, roasted do. 387 375 *462 * °S00 500 500 
Pig iron and sponge iron thousand tons 2,638 2,736 2,812 72,735 2,600 3,000 

Ferroalloys: 

Ferrochromium 153,800 117,680 120,884 133,000 *127,543 150,000 
Ferrosilicon 720,996 18,736 21,145 r e22,000 22,000 25,000 

Total 174,796 136,416 142,029 ™155,000 149,543 175,000 
Steel, crude thousand tons 4,692 4,454 4,248 4,356 4,300 5,000 

Semimanufactures, rolled*® do. 4,200 4,000 4,000 4,000 4,000 4,500 

Lead: 

Mine output, Pb content 88,967 98,259 91,127 106,200 2113,100 115,000 

Metal I 
Smelter: st—<“is~=—sSSSSSS 

Primary: 

Crude® 21,294 1,200 1,000 1,000 1,000 1,500 
Refined? 58,000 55,800 55,000 55,000 49,000 63,500 

Total® 59,294 57,000 56,000 56,000 50,000  ——~65,000 
Secondary*® 30,000 27,500 26,000 26,000 37,500 40,000 

Total smelter* 89,294 84,500 82,000 82,000 —«87,500 105,000 
Refined? ES ST ES 

Primary 48,694 47,466 49,168 46,800 46,800 50,000 
Secondary 22,706 22,134 38,835 44,300 237,700 45,000 

Total 71,400 69,600 88,003 91,100 284,500 95,000 
See footnotes at end of table, TTT 
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TABLE 1—Continued 

SWEDEN: PRODUCTION OF MINERAL COMMODITIES' 

(Metric tons unless otherwise specified) 

ENS NN NUE EO 

Commodity 1989 1990 —-1991 1992 1993° “yen 1 4004) ° 

METALS—Continued 

Molybdenum, oxide, roasted, Mo content 3,082 °*3 ,000 72,158 *4,283 °4,000 4,500 

Nickel, metal: 

Unwrought, secondary 279 298 "244 * 250 250 300 

Alloy, primary 572 610 *490 * °500 500 600 

Selenium, elemental, refined 23 29 *23 7 025 25 30 

Siliconmetal® 313,421 10,000 _ — — — 

Silver: 

Mine output, Ag content kilograms 227,715 242,685 239,321 281,600 7277,3002 300,000 

Metal, primary’ do. 302,177 274,467 292,632 * $300,000 300,000 300,000 

Tin, metal: 

Unwrought 149 364 23 * 20 20 350 

Alloy 1,270 1,482 "1,241 *1,500 2,000 2,000 

Tungsten: Mine output, W content’ 80 — — — — 

Zinc: Mine output, Zn content 173,515 164,128 161,170 163,500 2173,300 190,000 

INDUSTRIAL MINERALS 

Cement, hydraulic thousand tons 2,431 2,475 2,395 * °2,200 22,200 3,400 

Clays: Kaolin 106 108 °100 *100 100 100 

Feldspar, salable, crude and ground 38,437 41,197 "32,945 r e45 000 90,000 100,000 

Fertilizer, manufactured: 

Nitrogenous thousand tons 333 401 "312 *°300 300 350 

Phosphatic do. 94 91 792 "90 90 100 

Mixed do. 524 514 468 °500 500 500 

Kyanite® 6,000 6,000 6,000 6,000 6,000 10,000 

Lime thousand tons 656 603 *506 * °500 500 520 

Olivine do. °120 100 114 °120 120 120 

Phosphate rock (byproduct): 

Gross weight do. 71 7 — — — — 

P,O, content do. 26 3 — — — — 

Pyrite, gross weight do. 301 252 89 "37 — —_ 

Quartz do. 52 378 "il **10 10 15 

Sodium sulfate, synthetic® do. 100 100 100 100 100 100 

Stone: 

Dimension, mostly unfinished: 

Granite do. 101 113 109 *100 100 110 

Limestone do. 5 6 12 ™°10 10 15 

Slate do. 28 26 *23 "20 20 25 

Other do. 36 29 31 *30 30 30 

Crushed: 

Dolomite do. 328 321 ro reo — — 

Granite do. 6,110 6,358 4,915 ¥ °5 ,000 5,000 5,000 

Limestone: 

For cement manufacture do. 1,179 1,175 1,208 *1,200 1,200 1,200 

For lime manufacture do. 660 760 600 ¥ 600 600 700 

See footnotes at end of table. 
a 

THE MINERAL INDUSTRY OF SWEDEN—1993 343



nee enn 

TABLE 1—Continued 

SWEDEN: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

a 

Commodity 1989 1990 1991 1992 1993° “Cen 1 1098. 

Stone—Continued: 

- Crushed—Continued:  st—=—<“C=~=—s‘“‘“‘S;73DPSCSCStSt”!”!”!SCS 
- Limestone—Continued: = =22SOS=~=“‘~S*‘“‘~S*S*~S™S 

For other construction and industrial uses thousands tons 2,138 1,954 T] ,922 2,000 2,000 2,000 

Chalk (ground) do. 34 29 *40 30 40 40 
For agricultural uses (ground) do. 320 | 347 "264 * 250 250 300 
For other uses (ground) do. 81 96 *88 °100 100 100 

Total do. 4,412 4,361 "4,122  °4,180 4,190 4,340 
Quartzite do. 994 1,234 "1,474 * °1,500 1,500 1,500 

Sandstone’ do. 50 50 50 50 50 50 
Undifferentiated do. 13,883 24,945 28 ,963 * *30,000 30,000 30,000 
Other do. 845 718 7715 *700 700 750 

Sulfrs 
S content of pyrite do. 144 121 43 38 40 50 
Byproduct:° 

From metallurgy do. 125 125 125 125 125 125 
From petroleum do. 40 40 40 40 40 40 

Total® do. 309 286 208 203 205 215 
Sulfuric acid, gross weight 902 855 928 *900 1,000 1,000 

Talc, soapstone 17,975 15,021 "19,159 *20,000 20,000 20,000 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black thousand tons *36 "33 "26 *25 25 30 
Coal, anthracite and bituminous do. — 11 728 F 30 30 30 

Coke, metallurgical do. 473 318 305 *300 300 400 
Gas, manufactured: 

Coke oven gas million cubic meters 460 501 514 *500 500 550 
Blast furnace gas do. 3,526 3,723 4,326 T 4,500 4,500 5,000 

Peat: 

Agricultural use thousand tons 227 250 263 °*260 250 300 
Fuel® do. 1,450 1,400 1,400 °1,400 1,400 1,500 

Petroleum: 

Crude thousand 42-gallon barrels 19 19 19 "20 20 20 

Refinery products: 

Liquefied petroleum gas do. 1,856 2,552 2,946 *3,000 3,000 3,000 
Naphtha do. 1,632 503 226 °500 500 1,000 
Gasoline, motor do. 32,122 31,801 31,330 31,500 31,500 33,000 

Jet fuel do. 4,130 4,202 2,390 "2,500 2,500 4,000 
Kerosene do. 245 113 38 °50 50 250 
Distillate fuel oil do. 52,551 46,526 80,742 *81,000 81,000 82,000 
Residual fuel oil do. 26,855 24,895 27,254 28,000 28,000 30,000 
Other® do. 74,488 4,500 4,000 4,000 4,000 5,000 
Refinery fuel and losses® do. 11,300 11,300 10,000 10,000 10,000 15,000 

Total® do. 135,179 126,392 158,926 160,550 160,550 173,250 
‘Estimated. Revised. 
'Table includes data available through June 1994. 

Reported figure. 

*Includes only that recovered from indigenous ores excluding scrap. 
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TABLE 2 

SWEDEN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

Commodity Maj aor equi ty owners and Location of main facilities capacity 

Aluminum Granges Aluminum (Granges AB) Sundsvall smelter at Kubikenborg . 99 

Cement Cementa AB (Euroc, 100%) Plants at Degerhamn, Skovde, and Slite 3,400 

Copper: 

Ore, Cu content Boliden Mineral AB (Trelleborg AB, 100%) Mines at Aitik, Garpenberg, Langdal, 70 

Kristineberg, Petiknas, and Renstrom 

~ Do. OutokumpuOy————<“isi‘C:™O™C™~”~OMSie at Viiscanrin/Pahtohavara 0 (itttt”t”~*~*~<“‘™SOC‘:C* 
Metal Boliden Mineral AB (Trelleborg AB, 100%) Refinery at Ronnskar 100 

Feldspar Forshammar Mineral AB (Ernstrom Mineral Mine and plant at Riddarhyttan 75 

AB, 100%) 

Ferroalloys Vargon Alloys AB Plant at Vargon 175 

Gold: 

Ore, Au content tons Terra Mining AB (Norsk Hydro A/S, 61.7%) — Bjorgdal Mine at Skelleftea 2.5 

Do. Boliden Mineral AB (Trelleborg AB, 100%) | Mines at Aitik, Akerberg, Holmtjam, and —“‘é2lwOSC™”W 
| Kankberg 

Metal Boliden Metals AB (Trelleborg AB, 100%) Refinery at Ronnskar 9 

Iron ore Luossavaara-Kiirunavaara AB (Government, Mines at Kiruna and Malmberget 28,500 

100%) 

Iron and steel ne | Svenskt Stal AB (Government, 47.8 %) Steelworks at Lule, Oxelosund, and Domnarvet 3,500 

Kyanite oe | Svenska Kyanite AB (Svenska Mineral, Quarry at Halskoberg 10 

100%) 

Lead: | | 

Ore, Pb content | Boliden Mineral AB (Trelleborg AB, 100%) Minea at Boliden, Garpenberg, Laisvall, Langdal, 115 

and Petiknas 

Metal Boliden Metals AB (Trelleborg AB, 100%) Smelter at Ronnskar | 95 

Lime Euroc Mineral AB Plants at Limham, Koping, and Storugns 270 

Do. Svenska Mineral AB Plants at Rattvik and Boda 250 

Petroleum, refined barrels perday Skandinaviska Raffinaderi AB Refinery at Lysekil 210,000 

Do. BP Raffinaderi AB Refinery at Goteborg 100,000 

Do. | : Shell Raffinaderi AB do. 82,000 

Do. | AB Nynas Petroleum Refineries at Goteborg, Malmo, and Nynashamn 54,000 

Silver, metal oO Boliden Metals AB (Trelleborg AB, 100%) Refinery at Ronnskar 300 

Zinc, ore, Zn content Boliden Mineral AB (Trelleborg AB, 100%) Mines at Garpenberg, Laisvall, and Langdal 120 

Do. Vieille-Montagne Sverige AB Zinkgruvan Mine at Ammeberg 70 

TABLE 3 

SWEDEN: ESTIMATED 
RESERVES OF MAJOR MINERAL 

COMMODITIES FOR 1993 

(Million metric tons) 

Commodity Reserves 

Copper ore 300 

Iron ore 850 

Lead ore 45 

Zinc, metal 15 
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THE MINERAL INDUSTRY OF | 

SWITZERLAND’ 
By Jozef Plachy 

The mineral production of Switzerland STRUCTURE OF THE iw domestic supply of scrap had to be 

is limited mainly to commodities required MINERAL INDUSTRY augmented with costly imports. 

for construction, including cement, clays, | —<—————— 

gravel, gypsum, lime, salt, and sand. The mineral industry is owned either Steel.—The steel industry in 

Nonferrous metal production (aluminum privately or by regional governments Switzerland is characterized by a 

and lead) is being phased out. (cantons). Cantonal or local governments relatively small domestic market and a 

. i high degree of specialization. There are 
—______—_——___—_—_________-. | srant mining or processing licenses and 
GOVERNMENT POLICIES directly operate electrical powerplants, four steelworks in Switzerland: 

AND PROGRAMS | water resources, gas utilities, and local Ferrowohlen AG (150,000-mt/acapacity), 
transportation facilities. Von Moos Stahl AG (300,000-mt/a 

The Swiss Government’s involvement capacity), and Von Roll Group (two 

in the mineral industry reflects the COMMODITY REVIEW ss steelworks of total 750,000-mt/a 

environmental concerns ofthe population. |“ _____———“—s~—C~C~C~C~CCCCCC”:CO capacity). Only about 50% _ of 

A 10-year moratorium on new nuclear | wetals consumption is covered by domestic 

powerplants was passed in 1991. production. Most consumption (about 

Concern about the greenhouse effect has Aluminum.—Alusuisse-Lonza Holding 30%) consists of rebar and reinforcing 

limited the construction of thermal | 4G (Aktien Gesellschaft) is the only mesh. Ferrowohlen AG, in Wohlen near 
powerplants. The same concern about producer of primary aluminum an da Zurich, began construction of a hot strip 

environmental pollution reportedly caused major producer of aluminum mill in 1991, but, because of 

the planned termination of all smelting | semimanufactures. Its Aluminium | “Y200™ ental concerns, at the end of 

activities. Division continued restructuring with an 1993 the mill was still idle. Ferrowohlen 

sai of eliminating lossmaking operations AG 1S now a long products mill only, 

PRODUCTION and reducing costs. It was decided that casting its own billet to make bar and 

the primary aluminum smelter in Steg wire rod. 

All metal production in Switzerland is | wij] cease operations in 1994, followed The restructuring of the Von Roll 

either from imported raw materials | py closure of the Chipis smelter. Both Group, consisting of Von Roll Ltd. in 

(aluminum and steel) or from scrap | will reportedly become casthouses for Gerlafingen and Monteforno Acciaterie e 

(lead). Production of industrial minerals | gownstream operations. As a Laminato1 SA in Bodio, continued in 

was largely affected by the building | op, equence, most of the primary 1993 with a decision to modernize the 

industry, and it remained about the same | gjyminum will be sourced from the steelmaking facility in Ger lafingen. 

as in 1992. (See table 1.) wholly owned Icelandic Aluminium Co. Planned investments rep ortedly include 

and jointly owned Sor-Norge Aluminium installing a new Fuch electric arc furnace, 

TRADE A/S in Norway. Due to the reduced increasing crude steel capacity from 

primary metal production, the increased 370,000 mt/a to 600,000 mt/a. 

Because of self-imposed environmental | yolume of bauxite from the wholly owned ae 
restrictions, in addition to a lack of Mokanji Mine in Sierra Leone and Industrial Minerals 

natural resources, Switzerland is heavily | giymina from Gove, Australia (70% 

dependent on imports of mineral | Alysuisse-Lonza and 30% Gove Alumina Cement.—More than one-half of 

commodities. Its most important trading Ltd.), will be sold to third parties. Switzerland’s cement production capacity 

partners, in order of importance, are At the end of 1992, Alusuisse-Lonza is controlled by Holderbank Management 

Germany, France, the United Kingdom, | ¢joseq its only aluminum recycling plant and Consulting Ltd., Zurich. It has more 

and Italy. The United States continued to | at Refonda, operated by its subsidiary than 30 cement plants on 4 continents. 

occupy fifth place, accounting for about | Metallwerke Refonda AG. For years, the Two of its wholly owned subsidiaries, the 

6% of Swiss imports. 40,000-mt/a-capacity smelter was Bunder Cementwerke AG and 

operating at a loss because the insufficient Cementfabrik Holderbank, are the two 
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largest cement plants in Switzerland. highways and railways. Because of its | environmental restrictions are pricing 
geographical location, Swiss highways, | Swiss smelters out of the metal market. 

Salt.—Salt production and trade in | totaling 62,145 km, bear a high | The closure of the secondary aluminum 
Switzerland is a cantonal monopoly. The | proportion of transit traffic. To reduce | smelter in 1992 will reportedly be 
smaller of two producers, the 50,000- | air pollution, mainly in the Alpine | followed by termination of the primary | 
mt/a-capacity Bex in the Rhone Valley, is | valleys, the Swiss Government proposed | aluminum and secondary lead smelters 

: in Vaud Canton and is the sole supplier | a total ban on transit truck traffic by the | and some of the less efficient steelworks. | 
of salt for this canton. Salt from the | year 2004. It is to be replaced by an| BO | 
350,000-mt/a-capacity Schweizerhalle, | expansion of the national rail system, a BT 
near Basel in the Alps, supplies the rest | presently measuring 4,418 km. | T*tPpreparedApr.1994 00 oo 
of the cantons. All cantons, except | Expansion plans include a new 57-km- | OTHER SOURCES OF INFORMATION | 
Vaud, are stockholders in the Salt | long tunnel under Gotthard pass, | | 
Council, which controls the mining | extending the tunnel under Simplon pass, | Publications | a 
operations at Schweizerhalle, salt | and upgrading existing rail lines. These | a 
distribution, and imports. Revenues | improvements would also help the | Alusuisse-Lonza Holding Ltd. Annual 
derived from a set sale price are | domestic trucking industry, where a | Report 1993. _ oe 
distributed between cantons according to | weight limitation (maximum of 28 tons | Annuaire Statistique de la Suisse. oo 
consumption. per vehicle) makes road transport a einigung (EV) Geschaftsbericht 

TRUS ; comparatively expensive. | Von Roll. Annual Report 1992. | 

| OUTLOOK oe 
Switzerland is a highly developed oe | 

country with an excellent network of The high production cost and | oe 

TABLE 1 | . 

SWITZERLAND: PRODUCTION OF MINERAL COMMODITIES! 

(Thousand metric tons unless otherwise specified) a 

TT 
Commodity? 1989 1990 1991 1992 — 19938 “Gan. |, 1094, 
METALS | ne 

Aluminum: | 
Primary tons 71,328 71,602 65,877 52,148 45,000 40,000 
Secondary do. 31,700 34,400 35,800 10,700 — — 

Iron and steel: 

Pig iron and blast furnace ferroalloys® 70 70 70 70 70 90 
Electric-furnace ferroalloys® 5 5 5 5 5. 5 | 
Steel, crude 916 970 955 1,050 1,000 1,200 — 
Semimanufactures, rolled products® 1,300 1,100 1,000 1,000 1,000 1,100 | 

Lead, refined, secondary tons 1,500 5,700 5,000 6,400 6,500 7,000 . 
INDUSTRIAL MINERALS 

Cement, hydraulic 5,461 5,206 4,700 4,260 4,000 4,950 

Gypsum’ 230 230 230 200 200 250, 
Lime 30 26 °40 30 40 40, 
Nitrogen: N content of ammonia 32 32 33 31 35 35 
Slt 243 254 *250 276 300 400 
Sulfur, from petroleum refining tons 3,700 3,700 3,999 3,160 3,000 4,000 

MINERAL FUELS RELATED MATERIALS 

Gas: 

Manufactured million cubic meters 11 _ _— _ — — 
Natural do. 5 — — — — — 

Petroleum refinery products: RT ~ 
Liquefied petroleumgas | ~—~—~—~—_ thousand 42-gallon barrels 1,518 1,612 2,264 1,989 2,000 2,500 
Gasoline do. 6,180 6,450 9,805 8,331 8,500 9,000 

See footnotes atend of table. 
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- - TABLE 1—Continued | 

a Lo a - SWITZERLAND: PRODUCTION OF MINERAL COMMODITIES’ 

_ | ; | (Thousand metric tons unless otherwise specified) 

| Commodity? a 1989 «1990 -=S«1991~=S*«992~=—SC«ggg® «MRA capacity” 
) 7 7 | | (Jan 1, 1994) 

MINIERAL FUELS AND RELATED MATERIALS—Continued - 

| Petroleum refinery products—Continued: Se , 

Liquefied petroleum gas | thousand 42-gallon barrels 1,518 ~~ 1,612 2,264 1,989 2,000 2,500 

| © Gasoline | - | do. 6,180 6,450 9,805 8,331 8,500 9,000 

Naphtha | do. — 80 — — — 80 

Jet fuel 
do. 2,018 1,832 2,101 1,958 2,000 2,500 

Kerosene | | do. 15 15 — — — — 

| Distillate fuel oil | | do. 9,134 8,478 10,197 9,544 9,500 10,000 

| Residual fuel oil do. 2,827 3,545 6,179 5,516 5,500 6,000 

Bitumen | | | | do. 926 872 916 812 800 1,000 

| Other refinery products do. 41 1 — — — _— 

| ~~ Refinery fuel and losses — do. 882— 882 1,991 2,181 2,200 2,500 

Total® do. 23,501 23,767 33,453 30,331 30,500 33,580 

‘Estimated. | | } 

'Table includes data available through May 1994. 

- 2p addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and stone) were produced, but output was not reported, and 

available general information was inadequate to make reliable estimates of output levels. 

‘Total of listed products only. 

. | TABLE 2 

| SWITZERLAND: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

| (Thousand metric tons unless otherwise specified) 

Commodity | Major operating companies and major equity owners Location of main facilities ancy 

nnn ee Ghintc and Stag 40 

Aluminum — | Alusuisse-Lonza Holding AG Smelters at Chipis and Stag 40 

| Cement Bunder Cementwerke AG (Holderbank Management and _ Plant at Untervaz 700 

| consulting Ltd., 100%) 

Do. Cementfabrik Holderbank AG Plant at Rekingen 700 

Refinery, petroleum billion barrels per day Reffinerie du Sud-Ouest SA (Compagnie Francaise des Refinery at Collombey 40,000 

Petroles, 49%; British Petroleum, 49 %) 

Do. Reffinerie de Cressier SA (Kninklijke Nederlandsche Refinery at Cressier 36,000 

Petroleum Maatschappij NV, 100%) 

Salt Zentralbureau des Vereins der Schweizerischen Saline at Schweizerhalle 350 

Rheinsalinen (Government, 100%) 

Do. La Societe des Mines (Canton of Vaud, 100%) Saline at Bex 50 

Steel Monteforno Acciaierie e Laminatoi SA (Von Roll Plant at Bodio 380 

Group, 93.6%) 

Do. Von Roll Group Plant at Gerlafingen 370 

Do. Von Moss Sthal AG Plant at Emmenbrucke 300 

Do. Ferrowohlen AG Plant at Wohlen 150 

THE MINERAL INDUSTRY OF SWITZERLAND— 1993 
349



rena , 
8 Ee ald aie Sie i 

F oa 
eee 

: eee 

ee 

ee Be 

Be 
See 

pene 
Eee cee 

Rares 
se 

ares 
See 

ena 

oe 

Free 
ee 

CC 
ee 

ee Be 
rome 

a eee —... 

a 

ee 
ee 

Kut 
_ 

ee 

s 
ee once 

se Seen 
re Soe smear 

4 

ss 
ee 

ae 
- 

bs ee 
ee 

See 

ee 
oe 
7, 

: - 
oe 

5S 
ef 

oe 
cen 

Serene 

feces 
poe 

eee 
poe ed 

eS Ee 

CC 
ie c 

vA 

Ripa 
oon 

: ee rene 

CC 
os - 

— 

See 

Ss spe — 
 C 

— 

—~ 
: : 

Eee 
se Me 

hh 
— 

ayes 

ff 
7 
Pe 

aby 

Es 

sie 

ff 
oe sr pe 

- 

ad 
oo 

oe ey 
Cae 

ie pe 
Es 

ee oe 
-. 

o _ 
L s 

pe Se 
Be pe 

ces ares 
oC 

ES - 

rs sp 

 - 
me 

| 

oc Peron 
risen cena 

ncaa: 
S eee 

ee 
Eee 

Be 
Sones 

Ee wien 
as Be 

es Sees 
es ae 

S 
CL 

7 
: 

ee ee 
Ze ee ee 

-— 

. _ 
~ 

_ 

5 

Peete 
joer 

see 
Re 

Seria 
oie 

ee 
Se 

_., 

pee 

ee 

sie 
ee 

ee 

| ; 
| : 

f 
' ( 

ns 

ee ee 
ab Brean pater 

ee 

7 

Ee ee ee Ee pi hee Soe 
fee a 

— 
- ; oe 

: 
: 

/ 
¢ | 

— 

_ 

 ._ 

es 

css Fee 
Ee pees 

oe a 

rere 

: 

s 

: 
e 

‘ 
- 

Nn 
Es 

— pe - 

ba 

o 
eo 

a 
[ 

~~ 
Y 

ee ea 
cee 

Ce 
; 

DD 
ss ee 

see 
ren oo 

pA 
sere 

ee 
: 

3 

ee 
rece 

ae 
eae 

ee 
He 

ee eee 
eee 

ee 
sci 

ee 
ieee 

CC 
P 

See 
Sa 

Pi pen 
os 

ree 
eee 

ee oe s 
ee 

-_ 

ee 
ena 

ates 
d see 

pee 

° 
po 

seen 
oe 

sere 
RS 

ae 
er 

ren 
ate a 

see 
pe 

_ 

 . 
ee ee 

ss 
pe 

Snes 

ee 

Ss si 
~~ 

ues 
Sra 

an 
es ae ae es ses 

i ee 

Soeaeres 

Ce 
See 2 

. 

ee 
EE 

tees 
es see ee 

 y 
ee 

%, 

- 
eee 

ee Le 
- 

Co 

re 
7 Se 

ee 
wee eee 

ane oe 
peitoen 

ss 
ee 

ea Bg 

_ 

rr 

Seager 
ee 

Bes aoa 
_ 

Ce 

ee 
: eb 

me pene 

ee 

aire 
ae 

Ge 
oe Se 

ee 

oe 
Sere 

re 
_—™t 

icon 
ens 

ee 
ee ae 

Soo 

Ce 

ee 
— 

o 

ee yeah 

ee 
He 

a 
: ee 

ee 

oe 

% _ 

See 
eet 

oe Ss 
= 

ts 55 

ee 

Sse 

oe 

cu 
oe 
_ 

ae 
ee 

O° ¥; 

" 
Css 

ee 
eee 

ee _ 

Sse 
seseassisansies 

eee 
as 

sak Eee 
a 

tie 
a: 

Sees 
a pas 

h 

a 

“A 

SS 
i 

a 
eo ees 

sna 
ce See 

se 
ee 

CEs 

ses pee 
ors 

_ 
, 

: - 
: : 

\ 

ee oe Soar page eee eee eae 
Se 

pe: 
 - 

DD 
Be 

a 
gS Ee 

ee See 
ere 

a 

zh a 
' 

an 
one 

 _—=CSse 

ee 
a 

gee 
sone 

sis 

es 

Ce 

Bacar 
Satie 

Se 
SR 

he 
Pte 

chp 
aietn 

n 

erate 
Pa 

CC 
rie 

soon 
rote 

een 
ea 

oe 

Scena 
oe 

CC 

ie S 
ss. 

-C 

Sapa 
eee 

pe 
os ee 

’ 

; 

See 
sar 

is 
ect ey 

oe 
ee reece 

ee 

eas 
_—s 

DD 
te 

a ena 
ee 

oer 
ie 

} 
e 

' 

_ 

ae 
ee einen see 

Meso 
oe 

ae 
Seas 

ee 

ee 
ve a 

ey 
a 

i 

eciaee 
Se 

sd 
nin 

ar 
re 

i Soci 
Sonne 

EE 
ree 

Sia 
fone 

ieeetee 
pein 

ences 

ee 
soe 

 - 

ere 

eo 

‘ 

3 
ne 

, , 
eee 

pate oe ee ee 
Be 

es ea 
: Se 

_ 

i ee 
fe 

en: se 
a Se oie 

= 

a 

fe 
a see 

ee 
ee 

eerie 
ee 

ee 
a 

se 
rie 

stetehet 
eee 

eee Le 
Ses 

—se 

ocean 
Si 

peas 

ee 

~~ 

a 
EE 

Lf 

ee 
ee 

s 
oe 

aes 
ba eo pa 

ee 
eee 

se 

_— 

ees 
; eee a 

Fe 
- 

(e) 

’ 
ee 

oe 

Ce 

ee 
oe 

sre 
Ss 

es free 

Ce 
see = _ 

ee _ 

ue ea 

ee 
Fc 

ee 
os 

Be ees 
Se es < ee 

£3 sonar 
ie 

sarees 
oe 

eee 
oe Sr 

es 
ee 

ect 
peace 

ee 

ee 

-. 

sa 
, 

soe 
gees, 

. 
ae pease 

ercaes 
pes 

Boe Pees 
ee 

aap 
Be 

oe 
so 

Ses 
Ee 

: 

Cf 
seas 

Snare 

 . 

a 

_ 

ee 
oe 

re 

a> 

oe 
ial 

a 
rains 

sear 
oe or 

ee 
eee 

= ge 
tas 

treme 
ies sarc 

Si 
ee 

ee 

ee 
ee 

Co 

pete 

rg 
8 a 

ee 
:  . 

eee ee oe i ee es 
Ce 

LE re 
ee 

oo 

ew 

spas A 

ee ss 
eee 

Es se 
EE 

rea 
ne 

Saar 

Os 
pe se ie Brae 

_.. 

ee ee 
a 

Be 
Ts 

ed a 

Ee ean sei is 

es 
ee aoe 

ee ete sR 
are eam 

aS 
ee va 

cS 
- 

- ee 

ac 
es 

en 
S Pee 

Be 

cs 
oa 

Es 
sr 

eee 
: eee 

PES 
cee 

ee 
aes Bee ee ee ae 

Seen 
oe 

menos ie 
s ee 

si 
oe re senate 

Sse 

be 
wee 

eos 
SR 

Le 
ee 

sre 

eee 
ie: Bee 

she ae 
ae Bs is pe 

_ 
Cs 

ee 
ss 

Sa re 

Oe 

i 
ri 

: 
: 

py 

em 

oe we 
EE "oh 

Me 
* 

eee 
ee: 

rae 

se 

2 
ee 

wae Tay 
Sf 

z 

Eee see 
cee 

HE 
a en 

” 

Fes 
cies er ee 

ae 
Stone 

: cr 
eS 

ee 

ee 
eet os 

oe fs perseeen 
nae 

ee si 
er * 

oo 

ee 
_ 

. 

ere 
“ ee 

a 
hd Z 

Fa 
sore oo 

eg 
es " eee 

ae ee Bers 
ec een 

pe oss 
ee sen 

ene 
Nte ; eee Ses 

pr 

ee 
seuss 

ee 

Preeti 
a 

Litas 
o 

“4 

ne ooh 
Se nace 

Ss ane oe 
coe 

corti pce: 
ee ae: poser aa sa 

ee 
ee 

ee as 
_ 

/ 
_ 

/ 
: a 

; . 
y 

| 

: 

E 

« 
|. ee Be Be i sa ee 

an ee ~~ 
te oa ss ee ee 

ee rea 
Ee 

ee 

; 

. 

ee 
 . 

. bE & 
ee ee 

on 

ee ee i 
ee 

ee ee ee oe 

: 

/ ' 
_ 

if We 
TE EE 

Jone 

ze 
ee 

Eee 
es Bs : 

se Be 
es 

; 

i / / 

/ ‘ 
7 

ee a ee ton - Sian 

: 
Se 

He i Be pe ee 
peri es pote ne 

SR 
ee ee cote cad Eee 

ce 

; 

Me 
/ / _ 

a _ 
; vo 

ee Se 
Se ie ee 

a 
Ce 

ce pr pe 
5 Bes 

ee oP ss ee 

1 

: 
) 

: : 
: : | : | a 

es ee es rs 
ee tee coe - Ee 

a ee Sr ees 
ee Se ee 

fie ye 
- ee een 

- 
iessceeancee ee 

| v 

- 
CT 

- 
ee 

ee fe re 
"ceotittis 

ee 
ag 

Cl 
rs ee 5 es se 

Penne 
i ee Ee 

ee ee 
ee 

enone 
oe pte 

F eos: 

Cas eee eer es 

saree A 

ere Genes eer 
ee sien eo 

ren ee 
Foes 

CD ee pe 
a 

| 
/ 

_ 
f 

) 

; 

- A 
> oe Beer ss ees 

ee see 
Seco 

eee Eee Lane aes 
es Ee 

Ee 
see 

ee Fe ae z 

BA 
oe 

Sry 
ee 

ee 

owe 

_ : - 

a 
: ! 

PEE 
Be 

SKA 
scene gee 

ee 
ee se 

nr 

wee 

_ _ 

a 

: : 

ee 
: 

O 

Y 
pet een te 

Bere 
sa 

ae 
Sra 

ee sa 
es ee 

ES 

es ee 
_ 

/ 
oe 

: 

) 

% ee fe tin, 

B 

A 

hte capi 
# 

ee ees es Bt 
ties 

ee 
ae 

7 
og 

: : 

| 

pe LE 
ee : Soe 

ees 

Lean eng 

ee re eee 
ee Be 

ereennaes 
ce eee 

ee es oe 
aes 

i ee 
i 

LU 
- 

Z 

/ 
: 

: | 

ee Hee 
ee Bite 

T ’ 

lh 
pean 

oe 
fe 

ee 
Lee 

a 
es a 

- - 
_ 

L 

: 

CC 
es 

. 
es 

ee 
eee Bees 

LE ae 
CC an & Ca. 

DD 
7 

~ 
. 

_ : o 

Sere 
ae He 

serene 
oes a 

e 

e 

- Se 
Sera 

ic eS 
sn ee 

HE 
Same 

F4 ce ooo ea cis 
i 

J 
a 

( 
, 

: 
; 

: 

oe 
jan re FS 

‘ pone 
‘SEY 

a 

a 
Ff rs. 

| : 

| 
| 

»@ 
Ha: 

bs 

ee 

ee 

Cc... 

- 

bana 
eee 

ee 

z 

Se 

a 
ee nee 

Baie 
re ee 

ft 

8 
_ 

_ 

| 

NB 
: 

R 
é 

wy 
ee 

 _ 

CC 
_ 

ee 

Be 
is 

es 
: 

- 

. 
of 

ae 
- 

ae 
os 

Ree 
ae oe eee 

sprees 
Boe 

os 
ie 

ee 
g ee — 

] 

Ecce  . 

ne 

FB 

S 

_prtnenst 
_ ae 

ee 
cane 

eee 

bs ee 
il ee 

ee 

= ister 
rege 

ee seni 
ee 

ee 

oo 

_— 

Ee 
acs 

ceEn 
Satin, 

S 
oe 

ae 

ae 

R 

Be ee 
rs alae 

pases 
ses 

HE 
Re 

eee 

a se 

SC 

ee 
Sars 

ases 
acca 

a 

oe 
oF 

pom 

. 

ened 

DD 
pee 

eee 
mee: 

sone 
ee es 

CS 

_ 
ade AL Be 

fo 
su 

a 
ew 

p Le 

Ge 

tes 
ae 

reece 

§ 

ae 
; a 

fi 

ce 

ad cor Pe 
Hee 

aie 
Ss 

es ae 
Se 

poeta 
is 

eee 

g ee 
fe ese 

rien 
. 

ng 
wae 

ae 

ee 
Ron 

fae 
nas pie 

ees 
a 

his 
ee 

- 

bee 

: 
° 

nee 

ee 
es 

ie 
i es oo 

Lr 
soe 

CC 

ed 
pp 

x 

-— 

8 
L 

: 

CD 
Ree 

a 
a 

ps 

: 

Hes 
eee 

re ee 
: 

L 
- 

ee Ee 
i 

r 
0" 

1€ 

6G 
es 

i Sire 
Se 

ee 

. 

Es 

ae 
me 

e@: 
ee 

Se 

ee ees 
ie A INA 

: / 
| 

pee 
ee Se 

are 
Ee 3 Heed 

ES 

5 

& 

ae: 
yo 

id - 
A 

- 

_ 

pas 
ee 

sue 
ss 

oy” 

“ 

ae 

ee 
Ls 

was ms 
ey 

ee ee 
ss 

ee 
a7 

f: 

e 

“N 

— 

ae 

SO 
in oe a 

ee 
se Pee 

Lo alin) 

FS 

, 

PING 
oe 

_ 
_ 

; 

=) 
Kalininabad 

“ 

of us 
7 

G 
, 
De 

~~ 
é 

2p 
2 

LS 

O 

SCC 

_ - 
. 

4 
£ 

etostalS 
\ 

e 
oe 

: 

B 

+. 

; 
> 

ee 
s 

‘ 
vee 

- 
Ne ee 

~ 

D 

Lo 

ee 

ee 
_ 

se 
_ 

LD og 

© 

ts 
, 

AK 

[_ 

ss 
- 

ee 
LE 

£ 
e 

Ki 

(a 
ee 

pe 

H 

_ 

2 

ee 
eg 

$ 

o 

ul 

Be 
rere BE 

oem 

H A 

cee a 

CSOs 

7 

| 

: 

‘ab 
A 

Cl 

NSKA 
ee 

CC 
ee er 

ie 

: 
: | 

ly eo 
ee 

Cs 

erie fie 

Sc 
foe fe 

4 

a 

3 

ee 
rien 
es 

a 

beens. 
Ni sero 

sc 
roe ie 

ss. 
t 

SZ 
urgan 

) 
A oe 

| 

AO 
YA 

_ 
_ 

Be 
es 

% 

= 
x ee 

oe 
ae ss fa 

‘ ey 

eet 

ee 
— 

ss 
Se 

es 

. 
= 

fae 
cera 

a a eee Hd 

shes 
se 

2 

es EE 
ie ce 

S 

ee Lee i 
es 

= 

a 
sera 

ernie 

ee 

o Soe 

. 

.. 

es 
ae Eee 

See 

a 

wt 

. 
e 

ee 
pee 

ee 
es 

a 
at 

ee: 

ss 

| sk 
io 

e. {Lr 
_ 

Ce 
ont pamant ® m 

ss 

So 

s we 
y | om 

Peete 

Pere: 
a 

Ss 
DD EB ee 

jX- 

Ss 

ee aes 
ee 

DD 

ra 
eS 

(if . 
7 

Pessrnsnrite 
fe 5 se 

te 

ioe 
ate 

nes 
oe fee sre 

fas 

Sep ea 

oe 

ee 

a 

3 
ae 

a 
pe 

ae 

ee ee 
se 

as: 
se 

se 
Pee 

ees 
] 

int, 

ot eae 
ae 

ee 

_ 

. 
z 

me 
ve 

ee, 
Ie 

sie 
sree 

ss 
ee Gees 

ee oe 
eno 

ee 
eet 

ed 

Se 

Be Seinen 
fe os Bisa 

ee ee 

se Fs 
es 

ee 
om 

ee Seite 
a 

es sae 
he 

. Le 

ee 
¢ 

tat 
peck’? 

ice sae 
ee 

ee 

rea 
2 

a ‘ ee 

ay 
ee ss ps ee 

ie 
ena 

eae 
So 

ad 

noeagenty 
es 

/ 
. 

| 

. 
Y 

‘ 4 

es 

eerie eecrnane 

Se 
ee: 

fine pace 
ee eo 

ae, 

a ee esr Cie San 
oe oe 

Pos 

ee Bee 
aes 

ae a 
Le Be 

ee 
a te 

ee 
ee 

@ 

Ee 
es 

es 

Shana 
ee 

ee 4 ee 
es 

ae ie 
eh ee 

sna 

es ae fe 
ee 

oo 

aoe 
. 

ae 

‘ 
ee ee 

ee ee i 
ees ee een 

a ie 
se 

ee 
ae 

( ) 

et, 

Ce 

——m 

| 

ces serra 
eS 

ee Le REE 
eae 

Ee 
senna 

se 
es 

i 

Se 

CS 

5 Beer 

aes 
fg 

fereteco 
inte 

ena 
eon 

ite rs 
ee 

a 

= 

Dn 
eee 

ee 
z 

= 
ternational 

basin 

TT 
f 

| 
Khor 

2 
 - 

_ 2 Oblast b nal bound 
eee Lae oO { _ 

= 

— Autonome 
ary 

Lee 
i 

oy 
g 

4: 
Co 

uto 
nda 

Berea re LB aa ee 
of 

: 

, | : 

eo": nse, Pentre eed 

nomo 
ry 

ee 
ee a 

» 

sf 

© 
Capital 

us obla 

ee 
Cee 

f 

°: > 

ee oe aa 
en : roe 

ee 

e. crane 
ee 

o 
Siro 

ee S ee Sr 
oe 

O 

st (AO 

poe 

fe 

; 

oN 
; 

O 
blast 

bou 

ee a 
Do 

Li 
ee 

‘ 
4 

@ 
Aut 

center 

ndary 

# 
| 

on 
fs 

. SS 
3 

: ie 
| 

} 
CC 

rors 
we ee ee 

mo 

Hee 
CS 

Ky 

{ 
ee 

: — 
7 

ce 

Ci 

3 
ne fe 

ee 
* 

F EE 
Meee 

=CSCSOe 

LO 

, _ 

ity 
us obla 

ee eee 
ee a 

ee 
ft 

Rol 

e+ 

st (A 

ee 
ee 

CC 
Lo 

fo 

— 
Rai 

O 

ee 
Ce 

MEE af 

_— 

ailro. 

) ce 

we ee 
i 

fee 

8 -._— 

_ 
a 

ad 

nter 

Be 
ee 

COC 
Le 
et 

_-. 

gee 
ae 
— 

| 
| 

y : os 

ee” 
a 

Sg” 

/ 

VU — 

Fs /_ 
et hae. 

: 

_ 
a eee ee 

- a 
—— 

- Be 
ee es 

CE 

ive 

see 

ee 
ee: eee 

-— 

* 
ae fi 

2 —~ 

*A 

r 

pee 

Ff 
ee 

“= 

_— 

ee 

opeeetins 
nrc ss 

Poo 
ot hy Pens 

: 
tie ee 

CO 

_ 
/ 
~ 

rea 

Co 

ee 
Bee ere 

pe 
Ee 

EE 
ee 

Ce 

es 
ee ees 

SR 

Es 

: 

7 

ey 

Hee 
eee 

Hee So 

aie 
ee sere 

eee, i 
pene ee ees ie 

le 
——- 

WJ 

whe 

no 

a ee 

SC 

Ses 

CSCS 

_— 

\ 

rer. 
obla 

pee 

CC 
ce - 

Lo 

. 
ay 

st-l 

ee 
OF 
ZL 

2 __._ 

¥ 

jurisdi 
ons a 

evel 

Fe Hs ee Z 
C6 

oe 
-_ 

ae a ee 

CC _ 

” 

. 

. 

te 
CR 

aes 
Coe 

serena 
Pies fii sien 

ee 
SE 

ae 
EOE 

ES i 
oe 
_ 

: 

2 
° 

= - a 

eee wine? ie _ 

ps 

: 
. 

| 
- 

- | 
. 

Co sane 

ss 

ey 2 cd ae 

_—SCSOSese 

eee 
- 

; 

: 

EE 
ee ee 

ae 
ee 

eae _ 
—e 

aot 
& 

aes 
ee 

_ _ 

ire 

ative 
di 

ae 

SC 

He 

sk 

ee 
3" 

eee 
pee 

ee eae 
Lee 

. 

Restetotet oe ‘ 
pees 

ci 
fests pacatae ee eens 

Oriesen 
eee 

pe eclae Merce 
ss ee 

eee pee 
ea tien se 

eee 
ee S 

| 

: | 
o 

fs n oblast i 

ct republic 
divisions 

Pe 

ue 

Bete 
sei 

aon 
fe ao 

ia 
ee it od 

pene 
pie paca 

ees 
oie nies 

oe 

ees ee oe 2 

ee 
_ 

_ 
. 

: 

: 

oa _ 
tes ee 

aca 
Ee 

Co eee 
ee 

seen io 

th 

ee ee a 

eee 

id 
oe 

Ls 

. 
_ 

: 3 

: ae 
_ 

eee Pe 
ee ie 

OO 
ee eased na 

: 
| \ 

Ree es 

Cs 
es se eee 

: 

: 

_ 

_ 
eee rs 

es ees 
ee 

eaten 

ee pee 
a 

Pi ae 

N 

. 

. 

acne. 
orn 

saa 
ems 

anes 

ites 
ey 

es 

CSOs 

CO 
_ 

: 
: 

: 

: : a 

Css 
se Breet se ee sae 

, : 

‘ | ; a . 
ee es 

aan 

onan oncs Seer 
ee 

sess 
ee 

es a 

ee as 
«|, 

of Taj 
ndb 

tive 

me di 

ee 
Se 

ore ee 
ee 

Pee 

EE ee 
Bei 

ee 
Le 

ee 

ajiki 
oundri 

cent 
iffer 

ss He ie 
ee ere 

ed 

See 
_. 

= 

ista 
rie 

er 
s 

eee a 
eee ee ee 

OD 

= - 

na 
Ss of 

‘ 

as 

ia 
es 

rea 

Ee 
_ 

«= , 2 

T 

re 

admi 

ene ce 
OD Be ee 

eee 

ee 
a 

- 

h 

. 

See 

ee 

tear 
rote 

arr 
Sen 

ace 
me econ 

ee Lo 
ee 

RE 
2 

f e bounda 
not availabl 

ministrativ 

ee — 

6 

ES _ 
_ 

cr Tai 
ry 

e 
e divi 

ee 
ee 

Cc 

Ee 
ee 

D 

ajiki 
re 

. 
ivisi 

Bee EE ee 
ae: Bees 

pe 

4 

jikistan Y tepresertatio 

sions 
oe fk 

; 

serine ners a oh ate om sa 

| 

S 
ire No 

ns 

ee ees 
oe eee ge 

ee table 
re not nece 

and nam 

oe . _ if 

U 
for mi 

ssari 
es 

ey 
eee 

oe fe 
ay 

nderlin 
mine 

ily authori 
shown 

 - 
J 

. = ne 
ey ag ee 

symbol 
i ymbols 

ative 

CC 
ee 2 

. 
: : Sale se sore a 

aS se i ee ie oo _ 7 

_ og 
 . 

} 

ee al ee Be ee 

fk 

ie ae Ce eee 
So ee see 

WA 

 - ae ie 

0 

eee 

es 
of pies 

ees 
ee sa 

Sa eee 

rote dence em 
— nee ee 

S _.| | 

. 

oe oe 
ee ee 

50 
kilomet 

oo a 
_ 

ae Es 
es 

ee 
ie ance 

pe ses 
dae ies eta 

me 

8, Ze 
eae 

. 

serine astra Se 
5 ee ae ee a



I 

THE MINERAL INDUSTRY OF 

By Richard M. Levine 

In 1993, Tajikistan was engulfed in a | privatization and denationalization of | many Russian and other non-Tajik 

civil war, which according to some | propery, which it stated was proceeding | workers have fled because of the civil 

estimates, has resulted in tens of | slowly and was considered one of the | war. 

thousands of deaths. The civil war in | factors contributing to the decline in Plans call for the Tursunzade plant to 

Tajikistan has brought major economic | production. The Council of Ministers | produce 350,000 tons of aluminum in 

disruption to the country and its mineral | instructed the State Committee for the | 1994, but problems with a blockade of 

industries and sharply curtailed efforts to | Mfanagement of State Property of the | 350 rail cars supplying the plant with 

attract foreign investment, Gross domestic Republic of Tajikistan, together with needed raw materials in early 1994 

product in 1993, compared with that of |. ; ; 
ministries, departments, enterprises, and | almost brought production to a halt and 

1992, reportedly fell by 21% and 1 ve ; . ; ; 

. . ; > | local authorities, to bring about the will make it more difficult for the plant to 

industrial output declined by 19.5%. ; ee gs : ; 
Taiikistan’ s widespread privatization of large- and | achieve its 1994 production target. 

ajikistan’s two principal hard currency ; . ; ; 

: . medium-size enterprises by setting up | Another major problem for the plant will 

earning exports were aluminum and |. | . 

cotton, and problems with the production joint stock companies, holding | be its electrical supply, which used to be 

of both these commodities were seriously companies, and joint enterprises involving supplied at virtually no cost from 

affecting the country’s economy. foreign investors.‘ (See table 2.) Kazakhstan, Kyrgyzstan, and Uzbekistan. 

These new countries no longer want to 

PRODUCTION COMMODITY REVIEW ship their electricity to Tajikistan at 
subsidized prices. 

Nonferrous metals mining was the | Metals The majority of the plant’s output is 

leading sector of Tajikistan’s mineral exported, with 70% of exports going to 

industry, with Tajikistan producing Aluminum.—The Tajik aluminum | world markets and the remaining 30 % to 

antimony, mercury, molybdenum, | plant in Tursunzade, with a capacity of other Commonwealth of Independence 

tungsten, rare and precious metals, and | 500,000 tons per year of aluminum, | States. Exports in 1993 reportedly 

other metals. Tajikistan also produced | produced about 300,000 tons of | totaled 255,230 tons, and plans called for 

oil, gas, coal, and industrial minerals. aluminum in 1993, 25% below the | maintaining this level of exports in 1994.° 

in a reportedly acre Were | production target of 400,000 tons. 

report ecreases i oe output | broblems were attributed to difficulties in Gold.—Tajikistan planned to increase 

compared with that of 1992, with 1993 ws ; ; ; 
; acquiring raw materials. gold production to 1.5 tons in 1994 and 

reported crude oil production decreasing : . . 
The major sources of raw materials for | to 8 tons in the year 2000. Previously 

32% to 40,000 tons, natural gas .. ; .; .; 

; +14: the Tajik plant are outside the country, only placer deposits had been mined in 

production decreasing 41% to 50 million ... , ie 
cubic meters, and coal production and Government aid is considered crucial | Tajikistan, but these were mostly depleted 

decreasing 9% to 200,000 tons. There | '° the survival of the plant, particularly | and plans called for switching to mining 

also was reportedly a 41% decrease in ensuring advanced payments for raw | lode deposits. Most of these deposits are 

cement production to 300,000 tons, a materials. Also considered critical is | suitable for surface mining. Discussion 

63% decrease in caustic soda production restoring ties with its traditional raw | was underway with western firms on joint 

to 6,000 tons, and a 63% decrease in | material suppliers, Azerbaijan, Russia, | ventures in gold development.’ 

mineral fertilizer output calculated in | and Ukraine. The Tajik plant also had The Canadian-based company Gulf 

100% nutrient value to 20,000 tons.’ (See | dealings with a number of western firms | International Minerals, which had an 

table 1.) for raw materials, including the Swiss | agreement with the Tajik Gold joint-stock 

«| company Woralco, Sweden's Euromin, | company to provide technical assistance 

STRUCTURE OF THE and the United Kingdom’s Consup | to upgrade existing operations at the 

MINERAL INDUSTRY Commodities Ltd. and Swan Metals Ltd. | Kansay Mine to increase output, 

Besides problems with raw materials | reportedly shipped its first batch of gold 

In November, the Tajikistan Council | supply, the Tajik plant is experiencing a | concentrates from this mine. Gulf 

of Ministers adopted a decision on the | significant loss of its skilled workers as international also completed a review of 
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other Tajik gold deposits and signed Kafirnigan and Vakhsh Valleys in the 
another joint venture with the| southeast. The climate ranges from | 
Governnment for retreatment of gold | semiarid to polar in the Pamir Mountains. 
tailings from the Darvaz placer mining 
district containing the country’s largest | OUTLOOK 
alluvial deposits.® Tajikistan was | 
planning to construct gold processing and Until issues of political and economic 
refining facilities; previously all of its Stability are resolved, further 
gold was sent to Russia for processing. development of Tajikistan’s mineral 
Reportedly, the Khudzhand uranium | industries and attraction of foreign 
mining and refining association, | investment will remain difficult. 
Vostokredmet, was converting to gold | Tajikistan has the potential to remain a 
refining. Reportedly, the construction of major aluminum producer and exporter 
a gold refining production line was | and could become a major silver 7 almost complete.’ producer. It contains one of the 

world’s largest silver deposits, the 
Reserves Adrasmanskoye deposit, which the , 

| country hopes to develop with the aid of 
Tajikistan has reserves of a wide range foreign investment. 

of metals and industrial minerals as well For other minerals, despite its variety 
as mineral fuels. Information at the | of reserves, Tajikistan’s distant location 
present time, however, is not adequate to | from world markets and major transport 
estimate the quantities of these reserves. | arteries will result in transport and 
For metals, reserves include alunite, | infrastructure development costs being 
antimony, bauxite, bismuth, copper, gold, major factors in assessing the viability of 
iron, lead, manganese, mercury, | mineral development in Tajikistan. | molybdenum, nepheline syenite, nickel, | 
rare metals, silver, tin, tungsten, and -stext prepared Ja 1994 
zinc; for nonmetallics, barite, boron, Mnterfne Statistical Report, Interfax-Americe, Deer, 
construction materials, dolomite, Colorado. Feb. 4-11, 1994, p. 3. | 
fluorspar, phosphates, precious and ma wr , a . Sewice US. G 
seimiprecious stones, and salt; and for (Washington DO. Nev 13, 1993 ‘D. 63, Radio Tajikistan, 
mineral fuels, coal, natural gas, oil Shale, | Nov. 23, 1993. 
peat, petroleum, and uranium. | “Interfax Mining Report, Interfax—America, Denver, 

We Se tex * Busines Re on Interfax—Ameri INFRASTRUCTURE Denver, Colorado, Feb. 11, 1994, p. 5. ~ Oa 7———. Apr. 29, 1994, p. 8. 
Tajikistan is a landlocked country retining Fy of World Been ee. 89. ting 

bordered on the west by Uzbekistan, on | corp, (Reading, England). Moscow TV, Dec. 9, 1993, p. 
the north by Kyrgyzstan, on the east by | WD16. 
China, and on the south by Afghanistan. 
As of 1990, the country had 29,900 km 
of highways, of which 24,400 km was 
hard surfaced. It had 480 km of broad- 
gauge railroads and 420 km of narrow- 
gauge railroads. A railroad connects the 
capital of Tajikistan, Dushanbe, with 
Termez, Uzbekistan, on the Afghanistan 
border; from there rail lines connect to 
Tashkent from where connections can be 
made with other countries of the former 
U.S.S.R. The terrain consists of 
mountains and valleys dominated by the 
Pamir and Altay Mountains, the western 
Fergana Valley in the north, and the 
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TABLE 1 

TAJIKISTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES | 

(Metric tons unless otherwise specified) 

| 
Annual 

Commodity 1992 1993 capacity® 

| (Jan. 1, 1994) 

Aluminum 400,000 300,000 500,000 

Antimony, metal content of ore 1,500 1,200 2,000 

Bismuth 20 16 25 

Cement 500,000 300,000 700,000 

Coal 220,000 200,000 450,000 

Gold kilograms 500 400 2,000 

Gypsum 500,000 400,000 600,000 

Lead, metal content of ore 2,000 1,600 2,500 

_ Mercury, metal content of ore 100 80 150 

Natural, gas million cubic meters 85 50 100 

Petroleum, crude 60,000 40,000 100,000 | 

Sand and gravel cubic meters 4,000,000 3,500,000 5,000,000 

‘Estimated. 

TABLE 2 

TAJIKISTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons) 

Tyan 

Commodity Major operating companies Location of main facilities Annual capacity 

Aluminum Tajik aluminum plant Tursunzade 500,000. 

Antimony Anzob mining and beneficiation complex Dzhizhikrutskoye deposit 2,000. 

Bismuth, metal Leninabad mining and beneficiation Yuzhno-Yangikanskiy deposit 25. 

complex 

Do. Isfara hydrometallurgical plant Isfara 

Coal Shurabskoye brown coal Shurab region 700,000. 

Do. Fan-Yagnobskoye hard coal, deposits Pyandzh region 

Copper Leninabad mining and beneficiation Yuzhno-Yangikanskiy deposit NA. 

complex 

Gold Tajikzoloto mining-beneficiation Darvaz, Rankul placer 2. 

deposits, southern part of 

country 

Lead Leninabad mining and metallurgical Yuzhno-Yangikanskiy deposit 2,500 

complex 

Mercury Anzob mining and beneficiation complex Dzhizhikrutskoye deposit 150. 

Molybdenum Leinabad mining and beneficiation complex Yuzhno-Yangikanskiy deposit NA. 

Petroleum and natural gas 16 oil-gas deposits under exploration, Fergana depression 100,000 

including Ravatskoye, Ayritanskoye, (total petroleum), 

Madaniyatskoye | 100,000,000 cubic meters 

(total natural gas). 

Do. Shaambary Beshtentyakskoye, Southern Tajik depression 

Uzunkhorskoye, Kichik-Bel-skoye 

Zinc Leninabad mining and beneficiation Yuzho-Yangikanskiy deposit NA. 

complex 

‘Estimated. NA Not available. 
I 
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| | THE MINERAL INDUSTRY OF 

| By Richard M. Levine 

The mineral industry of Turkmenistan | output. Turkmenistan is planning these | build a kaolin clay enrichment plant in 

is based primarily on the extraction of | increases with capital from joint ventures | Nebit Dag with the capacity to produce 

natural gas with production also of oil | with western firms. 20,000 tons of marketable china clay. 

and a number of important industrial The Turkmenistan Government | Turkmenistan now imports considerable 

minerals, including iodine and bromine, | reportedly planned in early June 1994 to | quantities of china, earthenware products, 

sodium sulfate and other sodium | Offer tenders on oil and gas reserves: in7 | and packaging material that uses kaolin 

compounds, sulfur, table salts, gypsum, | Of its largest geological tracts comprising | from other former Soviet republics. This 

clays, and construction materials. 23 tender blocks covering about 1.5 | new plant, reportedly, will make 

After Russia, Turkmenistan had been million square kilometers. These blocks | Turkmenistan self-sufficient in kaolin.° 

the second largest producer of natural gas | Constitute about one-third of the country’s Plans call for Turkmenistan to begin 

among the republics of the former | 44 for oil and gas TESCIVES. One-half of | development of its own coal reserves in 

U.S.S.R. Turkmenistan, with its large | the blocks for tender is offshore in the | 1994 to eliminate its import dependency 

production of natural gas and its gas and Caspian Sea. on other countries, particularly Russia 

oil reserves, has its own source of | ——————_—W——————————— and Kazakhstan. Turkmenistan is 

domestic fuel and is able to achieve PRODUCTION importing about 100,000 tons of coal per 

significant earnings from the export of | year. Development is planned for the 

natural gas. _ In 1993, Turkmenistan reportedly | Tyarkyrskoye deposit in the northwest 

Turkmenistan was one of the few | eased output of its main mineral | year the border with Kazakhstan, with 

Commonwealth of Independent States oe ne oon a 0% ‘row, are’ reported reserves of 800 million tons. In 

(CIS) countries to experience positive atten on the Tew other | 1994, Turkmenistan plans to begin 
_ ; : reported statistics, Turkmenistan also , 

growth in industrial output in 1993 with | . ; development of the first section of the 
; ; d . | increased output of cement and mineral deposit with dlv of 25 

a reported 8% increase in gross domestic wa: eposit with reserves reportedly of 2 
; . | fertilizers, but reportedly decreased aq: 

product (GDP) and 5% increase in . million tons at a depth of about 200 
: 2 output of electricity, petroleum and icq 
industrial output. meters. A feasibility study for 

petroleum products, and sulfuric acid. ; eqs 
(See table 1.) developing the deposit is being drafted by 

GOVERNMENT POLICIES " | the Iranian Ministry of the Mining 

AND PROGRAMS STRUCTURE OFTHE ~—~ Industry, and Iran is assisting in 

development plans. After satisfying its 
MINERAL INDUSTRY . 

In November, Turkmenistan adopted a | own needs, Turkmenistan plans to export 

long-term program for the development In 1994 Turkmenistan reportedly was oe fo nearby Pats eee 

of its oil and gas industry that calls for a preparing to embark on a limited program ae ‘ ; i . 

great increase in production into the next | of privatization in trade and industry. f ' 1 oh on mme county § 

century. The program calls for oil | Trade enterprises were to be sold at a ee ™ ad which wa produce bars 

production to reach 28 million tons by the | ayction and small industrial enterprises or reintorce@ concer ete for export to 

year 2000. The program also calls for | with less than 100 persons would be Afghanistan, Iran, and other | CIS 

the further development of the | bought by their work force or sold to countries. The plant is being built in 

Krasnovodsk oil refinery and_ the | citizens of Turkmenistan or foreigners. conjunction with a Turkish construction 

Chardzhou refinery ’ with the latter only Enterprises with more than 100 company. 

beginning operations in 1992. Refining | employees would be turned into joint N atur al Bas production in 

capacity is projected to increase from its | stock companies with the state retaining a Turkmenistan in 1993 reportedly 

current level of 11 million tons per year | controlling interest.‘ (See table 2.) increased 9 % compared with that of 1992 

to 18 million tons per year. Natural gas to 65 billion cubic meters; it had reached 

production is reportedly projected to | COMMODITY REVIEW a el of in ee ous meters Non 

reach 130 billion cubic meters by the end of the "Ss. 

year 2000, which is double the current Plans call for the Iran Industrial Co. to | Turkmenistan was a major supplier of 

THE MINERAL INDUSTRY OF TURKMENISTAN— 1993 
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natural gas to other CIS countries, | significant revenues from these industries | a | 
including Azerbaijan, Georgia, and | as well as have adequate domestic fuel | 
Ukraine, which were sharply in arrears | supplies. | Turkmenistan’s revenues | 
in paying with CIS countries reportedly | should increase further if Turkmenistan | 
owing $1.5 billion as of March 1994. | builds an alternate pipeline route that 
Because of lack of payment, | bypasses the countries of the former a | | 
Turkmenistan had suspended or was | U.S.S.R. and enables Turkmenistan to : | ee 
considering suspending or curtailing gas | more freely export natural gas and seek oo | : 
exports to a number of these countries. | new export markets. Turkmenistan also | Oo 
At present all of Turkmenistan’s gas | has large reserves of sodium compounds a — 
exports are piped through Russia, which | that it may be able to market outside, as |. | ee 
has exerted pressure on Turkmenistan to | well as within, the countries of the : a 
supply other CIS states with gas. | former U.S.S.R. a 7 — 
Turkmenistan was negotiating to construct oe : : 
a pipeline through Iran and Turkey in an ret peepee Fuly 1994 . | | 
effort to reach export markets in Europe ntntech, ox Stations Report Feb. 4-11, 1994, p. 3. | 
without having its gas transported through *Interfex Petroleum Report. June 3-10, 1994, p. 12. | 7 a | Russia. “Summary of World Broadcasts, British Broadcasting | : 

Turkmenistan’s most important TTAR-TASS, Mey ae Moey May 20, 1994, p. WBII, | 
reserves are of gas, oil, and industrial ‘Interfax Mining Report, Interax-America, Denver, 
minerals, including barite, bentonite, Color. pe ea De p. 4. sewice US. Gow | | 
bromine, iodine, sodium compounds, and pub lication, Washington, orn von | 3O ope . ° e | | | 
sulfur. Oil reserves are primarily along Selskaya zhizn, Mar. 24, 1994, p. 5.1. | | 
the Caspian Sea coast while gas reserves ‘Summary of World Broadcasts, British Broadcasting | - 
are along the Caspian coast and in the Mowow Worle Senne anna oye p. Al mr adio - a a D 
northern and eastern parts of the country. | oe - of 
Turkmenistan has been actively soliciting : oe | — 
foreign investment to develop its | a | 
hydrocarbon reserves. | 

INFRASTRUCTURE | 7 a 

Turkmenistan borders the Caspian Sea | 
to the west, Iran and Afghanistan to the 
south, and Uzbekistan and Kazakhstan to : | 
the north. Turkmenistan is landlocked | . 
because the Caspian Sea lacks direct | , | 
outlets to the world’s oceans. 
Turkmenistan, which is slightly larger in 7 | 
area than the State of California, as of | 
1990 had 2,120 kilometers of rail lines 

and 23,000 kilometers of highways, 
18,300 km of which was hard surfaced. 

The terrain in Turkmenistan is flat to 

rolling sandy desert with dunes. Cotton is 
grown in the irrigated western region of 
the country where the Karakumskiy canal 
is fed by the Amu Darya River. 

OUTLOOK 

Owing to its large reserves of oil and 
gas, which apparently will be developed 

with the aid of foreign investment, 
Turkmenistan will be able to derive | 
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TABLE 1 

TURKMENISTAN: ESTIMATED PRODUCTION OF MINERAL | 
COMMODITIES ts : 

(Metric tons unless otherwise specified) : : | 

a 

Commodity 1992 1993 “Tee 1 1998, "| | 

‘| Bentonite ) | 70,000 50,000 100,000 | | 

_ Cement 1,000,000 1,100,000 1,200,000 — 

_ Gypsum 300,000 200,000 650,000 

Natural gas million cubic meters 60,000 — ~ 65,000 90,000 

Petroleum: Crude 5,200,000 4,400,000 ~ 11,000,000 

Refined 5,800,000 4,500,000  —_ 5,500,000 / 

Sodium sulfate 100,000 70,000 | 150,000 

Sulfur 300,000 200,000 350,000 

‘Estimated. 

| | : TABLE2 © : 

TURKMENISTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Thousand metric tons unless otherwise specified) 

nnn UE dUIIEEIENSEISSEE SEE EINE 

Commodity Major operating companies Location of main facilities Annual 
| 7 capacity 

Bentonite Oglaninskoye deposit Oglany 100,000. 

Gysum Krasnovodsk deposit © Krasnovodsk 250,000. 

Do. Wastes from Gaurdak sulfur deposit Gaurdak 400,000. 

Natural gas billion cubic meters Deposits: 
Achakskoye, Gygyrlinskoye, East and Northeastern, eastern, southeastern, 90 total. 

West Shatlykskiye, North and South and southwestern part of country 

| Naipskiye, Dauletabad-Donmezskoye 

Petroleum: Deposit: 

Crude Nebit Dag, Cheleken, Kum Dag, Southwestern part of country 5,500,000 

Koturtepinskoye, Barsa-Gelmesskoye, on Caspian Sea total. 

Burunskoyc, Kuydzhikskoye, 

Gograndagskoye, Okaremskoye, 

Kamyshlidzhinskoye | 

Refined Chardzhou refinery Chardzhou 6,000,000. 

Do. Krasnovodsk refinery . Krasnovodsk 5,000,000. 

Sodium sulfate Karabogaz Sulfate Association Kara-Bogaz-Gol (Gararbogazk6l) Gulf 150,000. 

Sulfur Gaurdak deposit Gaurdak 350,000. 

‘New spelling in brackets. 
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a THE MINERAL INDUSTRY OF 

By Richard M. Levine 

Ukraine was a large producer of a | documents. It was not specified as to | great importance. 

number of important mineral products, | which information was unclassified and Ukraine, reportedly, has the capacity 

including coal, iron ore, manganese ore, | which was classified.? to produce 1,245,000 tons of alumina, | 

and steel and ferroalloys. It also was a 110,000 tons of primary aluminum, and 

lesser producer of a number of other | PRODUCTION 165,000 tons of secondary aluminum. 

mineral products, including ilmenite and Secondary aluminum is produced at a 

rutile-zirconium ores, nickel and mercury In 1993, compared with 1992, | number of secondary aluminum plants 

ores, uranium ore, titanium, magnesium, | reportedly oil production decreased 5%; | that are part of the joint ventures 

mercury and nickel metal, and a large | coal production, 13%; coke production, | Intersplav, Ukrgermetand, and Obimet. 

number of industrial minerals, including | 17%; and gas production, 8%. Ukraine’s | Output of secondary aluminum reportedly 

graphite, potash, salt, dolomite and | oil and gas production formerly accounted | had fallen from 140,000 tons in 1990 to 

limestone fluxes, kaolin, quartz, and a | for approximately 10% and 20%, | 72,000 tons in 1992.° 

variety of building materials. | respectively, of the country’s Despite its production of primary and 

In 1993, according to the report of the | consumption.’ (See table 1.) secondary aluminum, Ukraine was 

Ministry of Statistics of Ukraine, gross experiencing shortages of alloys and 

domestic product decreased by 14% and | STRUCTURE OF THE semifinished aluminum products that it 

national income by 15% compared with | MINERAL INDUSTRY previously was receiving from Russia. 

those of 1992. Ukraine imported |~ | Ukraine was planning to _ increase 

practically all of its oil requirements from In 1993, reportedly 68% of industrial production capacity for both primary 

Russia and its natural gas requirements | enterprises were owned by the state, and aluminum and semifinished aluminum 

from Russia and Turkmenistan. Ukraine privatization in all spheres was products.® As part of this development, 

fell badly behind in paying for these fuel | proceeding at a slow pace.* Ukraine’s Ukraine was planning to introduce 

imports and experienced curtailments of | major iron ore and manganese mining improved environmental controls in 

its natural gas supply, with Turkmenistan | industries as well as its limestone mining aluminum production. 

particularly reluctant to continue | industry for fluxing limestone, were Also, it was considered to be of great 

shipments. As a result of a decrease in | organized into the Ukrrudprom Concern. importance for Ukraine to participate in 

fuel extraction and the curtailment of fuel | This concern contains 44 enterprises, the development of the Dian Dian bauxite 

imports, production of petroleum refinery | including transport, explosives, research, deposit in Guinea owing to Ukraine’s 

products decreased by 39 %, with gasoline | and auxiliary enterprises and employs need to import raw materials for 

production decreasing 35%; diesel fuel, | 140,000 persons. (See table 2.) aluminum production.’ The Zaporozhye 
24%; and boiler fuel, 40%. The aluminum plant, Ukraine’s_ only 

reduction in fuel created a tense situation | COMMODITY REVIEW aluminum producer, began purchasing 

regarding production with particularly |“ =~ ~~ ~~ ‘| equipment to modernize production from 

negative effects on metallurgy.’ Metals Italy’s FATA Association, including 
equipment for a planned facility to 

GOVERNMENT POLICIES Aluminum.—Ukraine’s Cabinet of | produce aluminum foil and packaging 

AND PROGRAMS Ministers approved the program for the | material.” 
development of the aluminum industry in 

The President of Ukraine signed a | 1993 and until the year 2000 developed Ferroalloys.—Ukraine is a major 

decree permitting the export for sale of | by the Ministry of Industry jointly with producer of ferroalloys with more than 

unclassified data on mineral resources | other ministries. It was projected that the | 40% of the former U.S.S.R.’s electric 

with the State Committee for Geology | level of aluminum consumption in | furnace capacity. Although producing 

being given the right to sell this material | Ukraine would increase to 500,000 tons | more than 2 million tons of ferroalloys, 

to foreign entrepreneurs on competitive | per year, and that commissioning new consumption of ferroalloys in Ukraine 

terms with the proper customs | aluminum production capacity was of | Was only about 1 million tons. A large 
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portion of Ukraine’s ferroalloy production | as demand for steel fell sharply in the | CMEA, Germany backed out of the 
is based on domestically produced | countries of the former U.S.S.R. In| project, j eopardizing its completion. 
manganese, but Ukraine still had to | 1993, Ukraine was seeking markets in Apparently the project will now proceed 
import chrome and a large number of | Africa, Europe, and the Far East with | without Germany. The plant is projected 
other alloying elements from other former | North Africa becoming a strong market | to produce about 10 million tons per year 
republics. More than 80% of the former | for Ukrainian iron and steel products. | of concentrate with a 60% iron content 
U.S.S.R.’s_ | manganese-containing | Ukraine’s iron and steel products are | and 10 million tons per year of pellets; 
ferroalloys was produced in Ukraine. | being shipped to world markets from | with the fluxed pellets having a 60% to 
Large exports of silicomanganese from | Black Sea ports and also from Baltic | 62% iron content and the nonfluxed 
Ukraine caused concerns in western | ports.'? In February 1994, the EU | pellets a 65% iron content." 
markets and led the European Union | approved a resolution imposing a 
(EU) to consider antidumping action. | provisional antidumping duty on Manganese.—Ukraine’s manganese 
Much of the silicomanganese was | Ukrainian iron that would be imposed | concentrate production in 1993 was 
produced at the Nikopol ferroalloys plant | when Ukrainian iron was priced at less approximately 5 million tons, which was 
that announced it was shutting down | than 149 ecu per ton on CIF terms.” down from its former level of about 7.5 
operations during the winter of 1993-94 million tons in the late 1980’s. Exports 
because of energy shortages. fron Ore.—In 1993, Ukraine produced | comprised about 10% of output with the 

| In the beginning of 1994, the U.S. | 65 million tons of iron ore, of which 17 majority of the exports still going to 
International Trade Commission | million tons was high-grade direct- | former Soviet republics and the former 
commenced an antidumping investigation | shipping ore produced from underground | Soviet bloc countries of Eastern Europe. 
of silicomanganese imports from Ukraine. | mines and 48 million tons was Approximately 70% of manganese output 
Ukraine, in response to these concerns, | concentrate. Iron ore production had | was from open pit mines and the 
reportedly was considering reducing its | decreased considerably since the late remaining 30% from underground mines. 
silicomanganese exports. The primary | 1980’s, and the mines were working at | There were two major manganese mining 
mechanism for reducing exports was to | about one-half of their total capacity of | and beneficiation complexes in operation, 
be the issuing of export licenses only to | about 125 million tons per year of iron | the Marganets and Ordzhonikidze; the 
specified firms. The total export quota | ore. The iron content of direct-shipping | Bolshoy Tokmak manganese complex was 
reportedly was to be 200,000 tons of | ore averaged 58%, and the iron content being developed and reportedly had begun 
silicomanganese in 1994.!° of the concentrate averaged 65%. There | production. 

In December 1992, the U.S. | were six main open pit mining and 
| International Trade Commission issued a | beneficiation complexes and four Titanium.—The Zaporozhye titanium 

preliminary determination that | underground mining complexes. | and magnesium plant, Ukraine’s only 
ferrosilicon exports from Ukraine were | Approximately 75% of the output was | titanium producer, planned to double 
being sold in the United States at less- | from open pits and the remaining 25% exports of titanium sponge in 1993 with 
than-fair value. from underground mines. Ukraine | exports projected to reach 8,000 tons. 

exported about 25% of its output with the | The Zaporozhye plant, which has a 
Iron and _ Steel.—Ukraine’s steel | majority of its exports going to countries 20,000-ton-per-year design capacity, was 

industry was in need of modernization | of the former U.S.S.R. and to former projected to produce only 10,000 tons of 
because 55% of steel still was produced | Soviet bloc countries of Eastern Europe. | titanium sponge in 1993. In 1992, 
in open-hearth furnaces; oxygen | Approximately 50% of this trade with production reportedly was 12,000 tons.!5 
converters accounted for almost all the | former Soviet republics and bloc 
rest. Only about 8% of steel was | countries was on a barter basis. Mineral Fuels 
continuously cast. Ukraine was planning Plans call for commissioning the 
to modernize its steel industry, and a | Krivoy Rog pelletizing plant in southwest Ukraine annually requires 118 billion 
Significant component of this| Ukraine in 1995. This plant, the | cubic meters of natural gas and almost 60 
modernization was to introduce better | construction of which started as a joint | million tons of oil, but Ukraine only has 
pollution control measures. The | project of the U.S.S.R. and the Eastern | the capacity to produce about 25 billion 
modernization program also calls for | European members of the former Council | cubic meters of gas and 5 million tons of 
closing inefficient steel mills and cutting | for Mutual Economic Assistance | oil annually.'© According to Ukraine’s 
the size of the work force. By the year | (CMEA), was planned to pelletize | Ministry of Economics, the fuel industry 
2000 it was planned to reduce the work | hematite ores from the Novokrivorozhskiy | was the number one priority sector in 
force by 140,000 persons and to reduce it | and Yuzhniy open pit mining and | need of foreign investment. A list of 

| by another 50,000 persons by 2010."! benefeciation complexes, which were | priority projects for foreign investment 
Ukraine’s steel industry was seeking | being stored in dumps. After the breakup | was drawn up. These include renovation 

alternative markets for its steel products | of the U.S.S.R. and the end of the | of the Shebelinsk gas processing plant; 
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construction of a gas processing plant at Nuclear Power.—According to | Ukraine decided to resume uranium 

the Poltava field; reconstruction of the | Ukraine’s President, Ukraine’s nuclear production because of a shortage of fuel 

gas transport system to improve pipeline | powerplants saved the country from a | at its nuclear powerplants. The State 

transport; development of the Odessa gas | catastrophic energy supply situation by | Nuclear Power Committee was 

field in the northwestern Black Sea; | generating more than 40% of the | considering proposals to purchase 

construction of a complex to produce | country’s electric power. Ukraine’s five equipment and licenses for technology for 

high-octane unleaded gasoline at the | nuclear powerplants generated 75 billion | nuclear fuel production and the storage of 

Drogobych oil refinery; and construction | kilowatt hours of electricity in 1993 | processed fuel.” 

of an offshore oil refinery near Odessa.’ | compared with 74.26 billion kilowatt Regarding exports of uranium, in 

Ukraine was planning to increase its | hours in 1992. Prior to the cutback in 1993, the U.S. Government ruled that 

role as a transshiper of energy products | fossil fuel supplies from other former | Ukraine was selling uranium other than 

to Europe as it reached an agreement | republics, nuclear power accounted for | highly-enriched uranium to the United 

with Turkey to merge its pipeline | about 30% of electric power generation. | States at less-than-fair value and thus was 

network with one being built in Turkey | Ukraine’s five nuclear powerplants have subject to antidumping duties. 

for transporting Mideast petroleum to | a total capacity of 12.8 million kilowatts. 

Europe using the Odessa transshipment Practically all of Ukraine’s nuclear | Reserves 

terminal and Ukraine’s pipeline network | powerplants were experiencing a shortage 

to Europe. It is planned that Ukrainian | of nuclear fuel. Ukraine does mine Ukraine has reserves of a wide range 

experts will participate in the construction | uranium, but it must now be sent to | of metals, industrial minerals, and 

of the Turkish pipeline." Russia, which has facilities to process and | mineral fuels. Its major reserves are of 

enrich the fuel. | Ukraine’s President | iron ore, manganese ore, sulfur, and 

Coal.—Coal production in 1993 | stated that this problem with nuclear fuel | coal. It also has significant reserves of 

reportedly was 115.7 million tons, | supply would be solved because of the | graphite, mercury, nickel, potash, and a 

compared with 164.8 million tons in | trilateral agreement signed with Russia | number of important industrial minerals. 

1990. According to the Ukrainian | and the United States whereby Ukraine | Information at the present time, however, 

Academy of Sciences, Ukraine requires | would remove its nuclear warheads and in | is not adequate for estimating reserves for 

170 million tons of coal annually for the | return would be supplied nuclear fuel for | a number of these mineral commodities. 

full-scale operation of its thermal | its powerplants. The reserve estimates that are available 

powerplants. Ukraine is now exploring Faced with a severe crisis in energy | were assessed according to the Soviet 

the possibility of replacing nuclear plants | supply, in 1992 Ukraine suspended its | reserve classification system, which is not 

with powerplants using clean-burning coal | moratorium on commissioning new | comparable to the system used in the 

technology.” nuclear powerplant capacity, which had | United States. The economic criteria used 

Ukraine’s Government adopted a plan | been adopted in August 1990.7! In April | in this system were designed for a 

for the development of the coal industry | 1994, it was announced that Ukraine’s | centrally planned economy that did not 

to the year 2005 that calls for national | Government apparently had decided to | account for production costs in the same 

output to reach 155 million tons by 2005. | shut down the remaining nuclear reactors | way as a market economy system. 

The Donetsk Basin, Ukraine’s major coal | at the Chernobyl powerplant, although Minerals classified in this system as 

mining region covering an area of 60,000 | according to a Ukrainian official it could | reserves would not necessarily correspond 

square kilometers, at its peak was | require a number of years to actually shut | to the Western definition of reserves (i.e., . 

producing more than 200 million tons per | down the plant.” material economically exploitable under 

year and was the former U.S.S.R.’s present market prices with existing 

major supplier of hard coal, with Uranium.—Ukraine, which reportedly | technology). For a full explanation of the 

significant production and reserves of | contains about 8% of the former | Soviet reserve classification system, refer 

anthracite and coking coal. U.S.S.R.’s uranium reserves, was | to the reserve section in the chapter on 

To stabilize and increase coal output, | planning to resume uranium production, Russia. (See table 3.) 

investment is needed in mine renovation. | according to a Government resolution 

The commercial reserves in Ukraine are | "On Measures To Stabilize Energy | INFRASTRUCTURE 

considered among the deepest and hardest | Supply in the Economy,” passed in May 

to develop in the world.” The dips are | 1994. The Vostochniy mining and Ukraine, with an area about the size of 

steep, and there is a propensity for | beneficiation complex in Zheltye Vody | Texas and a population of more than 50 

methane outbursts. Mechanization is not | reportedly had switched to producing iron | million people, is the second largest 

very advanced, and there is a great need | ore concentrate as a result of the collapse | country in population to form out of the 

for investment in this area. of the U.S.S.R. and the conversion of | former U.S.S.R. Ukraine shares borders 

defense industry enterprises. However, | to the north with Belarus and Russia, to 

the east with Russia, to the south with 
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Moldova, and to the west with Hungary, | maintaining these markets as well as sore Cor Times (NY). Apr. 10, 1994, p. 12. | . . oa: . nterfax Mining Report. Apr. 1-8, 1994, p. 9. Poland, Romania, and Slovakia. Located establishing other new markets will be of *1Foreign Broadcast Information Service, U.S. Govt 
on the western border of the former importance to these industries in (Washington, DC). Mar. 21, 1994, pp. 29, 30, Pravda U.S.S.R., Ukraine has good railroad, | surviving this transition period. very: in Russian, Mar. 1994, p. 2. . . oa , . : ol. York Times (NY). Apr. 10, 1994, p. 12. highway, and pipeline connections with Ukraine also possesses reserves of Ot nterfan Mining Rep he May 13-20 1904 p.3 
Eastern Europe, and to the south on the | minerals that either have not been 
Black Sea, Ukraine has port facilities for | developed yet or fully develo ed that p Pp 
trade on world markets. Major ports | could offer as good if not better 
include TIlichevsk, Izmail, Kerch, | opportunities for future development. 
Kherson, Mariupol, and Odessa. The | These resources include reserves of gold, 
Dnieper is the major river flowing | graphite, titanium, and a wide range of 
through Ukraine to the Black Sea. A | industrial minerals. 
major gas pipeline network connects the Given the large size of Ukraine’s 
major gas-producing regions of west | current mineral industry, the near-term 
Siberia in Russia to Ukraine from where | economic well being of the countr will | g y 
the gas is exported to European countries. | depend to a significant deeree on the g Pp p P gn & 

result of efforts to either invest in 
OUTLOOK Ukraine’s mineral industries to make 

eee ed e e 

them competitive and profitable or on 
Although possessing one of the largest developing means for down scaling these 

mineral industries in the former | industries and convertin roduction to & Pp 
U.S.S.R., Ukraine’s mineral indust other products. Major serious social and | | p 1) 
faces great economic difficulties in | economic consequences could result if 
making the transition to a market | these mineral industries collapse without g p 
economy. Its coal industry, although it | effective alternate programs in place to y g prog p 
produced about 40% if the coal in the | ameliorate the effects of such a transition. 
former U.S.S.R., was in large part | 
uneconomic even in Soviet terms because ) | 
of the dep th of the mines and the thinness Fone ae Information Service, U.S. Govt of the seams. However, Ukraine now is | (Washington, DC). Mar. 14, 1994, Pravda Ukrainy, Kiev, 
looking more to its coal resources as a | in Russian, Feb. 8, 1994, p. 3. 

: Summary of World Broadcasts, British Broadcasting source of future domestic fuel supply as Corp. (Reading, England). Jan. 14, 1994, p. WD/15, Radio it attempts to find alternatives to nuclear | Ukraine World Service, Kiev, in Ukrainian, 1700 gmt, Jan. 
power. Ukraine will be seeking ways to | 1. 1994. 
. “Togs 7 : Foreign Broadcast Information Service, U.S. Govt. increase coal utilization while introducing (Washington, DC). May 13, 1994, p. 49, ITAR-TASS 
greater efficiency and safety in this May 12, 1994. 
sector. *Summary of World Broadcasts, British Broadcasting 

. : ; Corp. (Reading, England). Feb. 18, 1994, p. WD/1, ITAR- Its iron ore and manganese industries TASS, Feb. 11. 1994. 
mune primarily low-grade or low-quality °Page 6 of work cited in footnote 5. 
ore with which it will be difficult to Interfax Mining Report. Jan. 7-14, 1994, p. 5. 

: Summary of World Broadcasts, British Broadcasting compete on world markets, and its steel Corp. (Reading, England). Jan. 7, 1994, p. WC/8, Holos and ferroalloy industries are in need of Ukrayiny, Kiev, Dec. 23, 1993, p. 2. 
modernization. If adequate investments “Interfax Mining Report. June 2-10, 1994, p. 10. 
are made, it may be possible to efficiently wet a tuys canon). Dec. 23, 1993, p. 9. 
produce concentrates and products that Interfax Mining Report. June 3-10, 1994, p. 21. 
meet world standards, but the cost of Metal Bulletin (London). Aug. 5, 1993, p.14. 
such investments will have to be assessed Com Reale Enelen de wo ee nnondeasting 
in terms of the potential profitability of | Agency, Moscow, Feb. 24, 1994. 
these industries. The same issues apply “Interfax Mining Report. Sept. 10-17, 1993, p. 5. 

° . . 16 W. ole . to modernizing Ukraine’s steel and Comp Reading. England). han es iv00 Le woe 
ferroalloys industries. | Nevertheless, | Uxrainian Radio, Kiev. Feb. 15, 1994. 
Ukraine does have markets for its ferrous “Interfax Petroleum Report. Mar. 25-Apr. 1, 1994, p. 

:; ; 14, 
ore and metal in the countries of the “Foreign Broadcast Information Service, U.S. Govt. former U.S.S.R. and the former Soviet (Washington, DC). Mar. 16, 1994, p. 36, Ukrinform in 
bloc countries of Eastern Europe, and | English, 1551 gmt, Mar. 14, 1994. 
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TABLE 1 

UKRAINE: ESTIMATED PRODUCTION OF MINERAL COMMODITIES 

(Metric tons unless otherwise specified) 

Commodity 1992 1993 Annual capacity* : 
(Jan. 1, 1994) 

Alumina 1,200,000 1,200,000 1,245,000 

Aluminum: 

Primary 100,000 100,000 110,000 

Secondary 72,000 70,000 165,000 

- Toa ©. 172,000 170,000 + ~ ~=~—«275,000 
Cement 17,000,000 22,000,000 25,000,000 

Coal 134,000,000 115,700,000 143,000,000 

Of which coking coal 54,900,000 50,000,000 60,000,000 

Coke 27,500,000 23,000,000 30,000,000 

Graphite 50,000 40,000 80,000 

Iron ore 75,700,000 65,000,000 125,000,000 

Magnesium 15,000 13,000 30,000 

Manganese, marketable ore 5,819,000 5,000,000 7,000,000 

Mercury 100 80 120 

Natural gas thousand cubic meters 20,900,000 19,000,000 25,000,000 

Nickel, Ni content of ore 5,000 4,500 8,000 

Nitrogen (N content of ammonia) 1,300,000 1,200,000 1,500,000 

Petroleum, crude 4,474,000 4,300,000 5,000,000 

Pig iron 35,300,000 30,000,000 50,000,000 . 

Potash K,O content 200,000 160,000 220,000 

Stee: ©. 
Crude 41,700,000 30,000,000 55,000,000 

Finished 29,500,000 20,000,000 40,000,000 

Pipe 5,087,000 4,500 6,000,000 

Sulfur, native 1,200,000 1,000,000 1,500,000 

Titanium: 

Ilmenite concentrates 200,000 180,000 250,000 

Metal 12,000 10,000 20,000 

Zinc, metal 20,000 12,000 25,000 

Zirconium concentrates 75 ,000 70,000 100,000 

Estimated. 
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TABLE 2 

UKRAINE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 | 

Metric tons unless otherwise specified) 

Commodity Major operating facility Location Annual capacity 

Alumina Nikolayev refinery Nikolayev (Mykolayiv)' 1,000,000. 

Do. Zaporozhye (Dneprovsk) refinery Zaporozhye 245,000. 

Aluminum, primary Zaporozhye (Dneprovsk) smelter do. 110,000. 

Coal: | | 

Hard Donets coal basin with about 225 mines Donetskaya (Donets’ka),' Dnepropetrovskaya 130,000,000. 

produces more than 90% of Ukraine’s coal (Dnipropetrovs’ka),' Luganskaya 
(Luhans’ka)' oblasts 

Do. L’vov-Volynskiy basin produces remainder Western Ukraine 6,000,000. - 
from 18 mines 

Brown Dneprovskoye Basin Central Ukraine 7,000,000. 

Dolomite Novotroitskoye, Severskoye mining Novotroitskoye deposit, Yamskoye deposit 3,000,000 (total). 
administrations 

Do. Dokuchayevskiy Flux-dolomite complex Yelenovskoye and Stylskoye deposits 

Graphite Zavalyevskiy graphite complex Zavalyeviskiy deposit 80,000. 

Iron ore Underground mining: 

Do. Krivbassruda production association with 16 Kryvoy Rog Basin 30,000,000. , 

mines 

Do. Eksplutatsionnaya Mine of the Zaporozhskiy do. | 3,500,000. 

iron ore complex . 

Do. Open pit mining: do. 90,000,000, (total). | 
Yuzhniy, Novokrivorozhskiy, Tsentralny, 

Severnyy, Inguletskiy, Poltaviskiy and 

Kamysh-Burunskiy mining and beneficiation 
complexes | 

Magnesium Zaporozhye plant Zaporozhye 10,000. 

Khlorvinil concern Kalush 20,000. 

Manganese ore, marketable Ordzhonikidze, Marganets mining and Nikopol Basin 7,000,000 (total). 

beneficiation complexes 

Do. Tavricheskiy mining and beneficiation Bol’shoy Tomak Basin 
complex (under development) 

Ferroalloys Nikopol ferroalloys plant Nikopol 250,000 (ferromanganese). 

Do. do. do. 1,200,000 (silicomanganese). 

Do. do. do. 3,000,000 (manganese sinter). 

Do. Stakhanov plant Lugansk NA (ferrosilicon). 

Do. Zaporozhye plant Zaporozhye 300,000 (ferrosilicon); 

160,000 (silicomanganese; 

NA (ferrochrome); 

NA (ferromanganese); 

40,000 (manganese metal). 

Mercury Nikitovskiy mining and metallurgical complex § Donets Basin 120. 

Nickel Pobuzhhskiy mining and metallurgical Pobuga region 10,000 (ferronickel). 
complex, comprising three open pit mines 
and smelter 

Potash Khlorvinil production association, Stebnik Pricarpathian region 300,000 (K,0). 
potash plant 

Steel, crude Azovstal plant, Mariupol, 7,000,000. 

Dneprovsk plant, Dneprodzerzhinsk, 6,000,000. 
Donetsk plant, Donetsk, 2,000,000. 

Kommunarsk plant, Kommunarsk (Alchevs’k),' 4,500,000. 
Kryvoy Rog plant, Kryvoy Rog, 14,000,000. 

Makeyevka plant, Makeyevka, 4,000,000. 
Mariupol plant, Manuupol, 7,000,000. 

Zaporozhya plant Zaporizhya 5,000,000. 

See footnotes at end of the table. 
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TABLE 2—Continued 

UKRAINE: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

Metric tons unless otherwise specified) 

Commodity Major operating facility Location Annual capacity 

Sulfur Sera production association Rozdol mining complex mines, Rozdol, 1,500,000 (total). 
Soroks, Zhidachev deposits, Yavorov 

complex mines, Nemirov and Yazov 

deposits in L’vovskaya (L’vivs’ka)' 

Titanium, ilmenite and Irshanskiy mining and beneficiation complex, and Kiev (Kyyivs’ka)' oblasts 250,000 (total). 
zircon-rutile-ilmenite ores | Verkhnedneprovskiy mining and 

metallurgical complex 

| Titanium, metal Zaporozhye plant . Zaporozhye 20,000. 

Uranium Zheltye Vody complex Northern part of Kryvoy Rog Basin NA. 

Zinc Ukrzink plant Konstantinovka (Kostyantynivka)' 25,000. 

1New name or spelling given if available in parenthesis 

TABLE 3 

UKRAINE: RESERVES OF 

MINERAL COMMODITIES FOR 

1993 

(Thousand metric tons unless otherwise 

specified) 

Commodity ~ Quantity 

Bentonite 112,400 

Clays, refractory 492,700 

Coal: 

Hard 48,780,000 

Brown 3,650,000 

Dolomite 439,000 

Graphite 96,500 

Gypsum 440,700 

Iron ore 26,850,000 

Kaolin 294,100 

Limestone, for fluxing 2,720,000 

Manganese ore 2,210,000 

Potash 2,800,000 
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THE MINERAL INDUSTRY OF 

By Harold R. Newman 

As a result of a rather complex | mineral deposits are subject to laws and | concern for the mining industry. 

- geologic history, the United Kingdom | regulations dating back to 1948 when the | Locating current owners of mineral rights 

has historically been well endowed with | Town and Country Planning Act of 1947 | on some properties can be a costly and | 

mineral resources. Metallic ore deposits | introduced general planning control over | time-consuming process. 

were typically small and of relatively | the development of land. The current After the successful privatization of 

high grade. Mining of nonferrous | statute is the 1971 Act, as amended, | British Steel PLC (BS), formerly British 

minerals, particularly copper and tin, has | which consolidates all earlier planning | Steel Corp., the Government was 

been ongoing since the Bronze age. | legislation and has been amended by proceeding with privatization plans for 

Mine production of nonferrous minerals | various statutes. Mineral development | BC. 

has been declining over the past 20 years | was specifically addressed in the Town 

because deposits are being depleted. | and Country Planning (Minerals) | PRODUCTION 

Although the exploitation of nonferrous Regulations, 1971, and the Town and 

minerals has become less significant, the | Country Planning (Minerals) Act, 1981. The significant events of 1993 were 

processing of these minerals is the basis | Minerals are defined in section 209 of the | the publication of the Government's 

of a large and economically important | 1971 Act to include all minerals and | White Paper, "The Prospects for 

industry. Because most ore bodies have | substances in or under land of a kind | Coal—Conclusions of the Government's 

been exhausted, the industry requires | ordinarily worked for removal by | Coal Review" and the Coal Industry Bill, 

imports to satisfy its metallurgical underground or surface workings, except | which were related to the privatization of 

requir ements. it does not include peat cut for purposes | BC. 

The industrial minerals sector has other than for sale. BC consists of six underground mining 

provided a 8 ignificant base for expanding Mineral rights to mineral fuels such as | groups and the Opencast Executive, 

the extractive industries and, in recent coal, petroleum, and uranium belong to | which is responsible for open pit mining. 

Years, provided a shift in balance nom the state. British Coal Corp. (BC), a | BC owns most of the coal reserves in the 

the metallic mune an sector. b Unite 1 state-owned company, controls almost all | country and licenses and collects royalties 

Kingdom companies fave 2 st stantial | the mineral rights to the national coal | from the privately owned mines. At the 

ceed ane ane foresee. mn the reserves. However, BC is authorized to | end of 1993, only 22 underground mines 

pro sete. b i i . n ching ne . aol: », license open pit and underground mines | were in production compared with 50 

sed pypsum all clay, china clay (Kaolin); | 1, the private sector subject to restrictions | underground mines in 1992. BC was 

The offsh ore United Kingdom sector on size and the payment of royalty on the | undergoing a colliery review procedure 

of the North Sea oilfield, now in its 29th amount of coal produced. for these remaining mines. 

year of activity, continues to be a Most other mineral rights in Great The privatization plan was based on a 

significant player in the international oil Britain are privately owned. The | five-way auction with five regional 

and gas sector. As a result, the country exception is gold and silver, the rights to underground mine and open pit packages 

has become a base for international oil which are vested in the Royal Family and | based on mines and sites in the Scotland, 

companies and a major energy supplier to are referred to as Crown Rights. A | Wales, . the North East, Central 

other countries. different situation regarding muneral Yorkshire, and Nottinghamshire 

Gross domestic product (GDP) growth rights applies to Northern Ireland where, | coalfields. . 

rate registered a 1.8% increase in 1993 as under the Mineral Development Act The steel sector’s operations showed a 

the United Kingdom’s economy was (Northern Ireland), 1969, the right to moderate improvement as the demand for 

improving after nearly 3 years of work minerals and the right to license | steel increased. BS was _ reportedly 

recession. others to do so is vested in the state as | utilizing 76% of its production capacity. 

opposed to private ownership. Production of tin concentrate continued 

GOVERNMENT POLICIES Currently, there is no national registry | from the one remaining tin mine. Open 

AND PROGRAMS for mineral rights in the United Kingdom pit coal production continued strongly. | In 

es — | except for hydrocarbons. This has underground coal operations, production 

The development and working of created problems and is a matter of | decreased as reserves were depleted even 
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though overall productivity increased | by DTI, which now has this | smelter went into operation in 1993 and almost 17%. responsibility. A new Metals and | was reported to have a design capacity of 
Production of crude petroleum | Minerals Branch was formed to oversee | 45 ;000 mt/a of secondary ingot. 

increased as redevelopment of the areas | these activities. | 
effected by the Piper Alpha drilling rig DOE is responsible for minerals used Gold.—Activities in gold exploration disaster in 1988 and the gas explosion on | in the construction industry. These | and development in the United Kingdom the Cormorant A drilling platform in | include aggregates, brick and brick clay, | decreased in 1993. Northern Ireland, | 1989 was completed. (See table 1.) cement and its raw material, dimension sonand, _and ani! continued as he 

stone, gypsum for plaster, and sand and | three main areas of concentration by TRADE gravel. Both State and privately owned | companies. Scotland was the most active 
corporations produce minerals and | area with 10 exploration licenses in 

The United Kingdom has shifted from | mineral-based products. State ownership | effect. 
being a net exporter as recently as 1986 | is mostly in the mineral fuels and nuclear Ennex International PLC’s Cononish to being a net importer. Part of the | power industry. project near Tyndrum, about 96 km north reason for the weaker export performance In 1993, direct employment in the | Of Glasgow, Scotland, r eceived planning has been problems in the United Kingdom | mineral industry, including quarrying, | Permission from the Sterling District sector of the North Sea oilfields. Other | was about 100,000 workers. (See table Council. The project was to undergo 
contributing factors were adverse | 3.) final review by the Secretary of State for currency exchange rates with trading Scotland. | lann; licat: partners and a petroleum surplus. The | COMMODITY REVIEW Ennex had filed a planning app ication United Kingdom foreign trade is : that specified an under ground mune, dominated by petroleum. Metals supported by surface facilities, and It was expected that the economy production of about 500 mt/d using . . ; shrinkage and blasthole mining methods. would experience a slow rate of growth Aluminum.—There are four primary Initial access would be by a 1.000-m adit and gradually move out of recession. This | aluminum smelters in the United Gold would be nooo ered both on could cause the demand for imported | Kingdom. Three of these are owned and concentrate and doré. Capital cost was 
consumer goods to increase. Table 2 | operated by British Alcan Aluminium : aa: . estimated to be $20 million with a shows the impact of selected classes of | Ltd. The fourth smelter, operated by construction time of 1 year after approval 
mineral commodities on the United Anglesey Aluminium Ltd., is 51% owned of the planning application. 
Kingdom’s balance of payments position by RTZ Corp. Ltd. and 49% owned by The deposit was estimated to contain 
in relation to the European Union (EU) | Kaiser Aluminum and Chemical Corp. 514,000 tons of ore with an avera ge and the world. The figures, in thousand | These smelters produce about 60% of grade of 9.4 g/mt gold and 52.9 g/mt dollars’, are for 1992, the latest year that | domestic requirements for aluminum silver. The company was continuing a 
data were available. (See table 2.) metal. The remaining 40% iS imported drilling program to locate additional ore 
———___________.m.o._t..__._____—'|_ from various countries, mainly Norway. zones at depth and to the west of the STRUCTURE OF THE All of the aluminum smelters depend on project. 
MINERAL INDUSTRY imported alumina for feedstock. Omag Minerals Ltd. applied for } British Alcan was continuing to look planning permission for its open pit 

The Department of Trade and Industry | for an economic long-term source of operation at Omag, Northern Ireland. (DTI) has the responsibility to ensure a | material for its power station which The two-part inquiry concluded in continuing supply of minerals for the supplies electricity to its smelter at November, and the Commission to the country’s industry. DTI’s overview | Lynemouth. Alcan reportedly was | Inquiry was expected to send its 
includes all nonenergy, nonconstruction | considering buying the nearby Ellington | recommendation to DOE by mid-1994. minerals. These include metallic ores | colliery and had entered into talks with Drilling and trenching on a and such industrial minerals as barite, | BC. mineralized quart vein reportedly outlined 
china clay (kaolin), fluorspar, high-grade The secondary aluminum metal | estimated reserves of 350,000 tons of ore 
limestone, potash, salt, and silica sand. | industry in the country treats recycled | with a grade of about 8 g/mt of gold and The Department of Energy (DOE) was | aluminum and low-grade aluminum scrap | 29 g/mt of silver. Omag reported that formerly responsible for mineral fuels | such as swarf. The main consuming | this quantity was considered sufficient for 
that include coal, natural gas, and | sector for secondary aluminum ingot is | about 7 years of production. 
petroleum and also responsible for the | the automotive industry. 
issuing of licenses for the exploration, Cookson Aluminium PLC completed Iron and Steel.—Production of iron 
appraisal, and production of natural gas | construction of its new secondary | ore was limited to a small amount of and petroleum. aluminum smelter at Repton near Derby. | hematite ore mined by Egremont Mining 

: These DOE functions were absorbed | The new smelter replaced the original | Co. at the Florence Mine in Cumbria. plant, which had been torn down. The | Production of Jurassic ironstone ceased 
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after 1992. Primary steel production was | with production of about 22 Mmt/a, is the leading world producer and exporter of 

based on imported iron ore. _| second largest marine aggregate producer | ball clay. Also, it is the world’s largest 

BS’s integrated steelworks were | in the world after Japan. The two | exporter and second largest producer, 

producing at about the same level as last | countries collectively produce from 100 after the United States, of kaolin (china 

year. BS reported this was because of | to 120 Mmt/a of marine aggregate, which | clay). Watts, Blake, Bearne & Co. PLC 

moderate steel demand and _ stiff | represents approximately 85% of global | (WBB) is the largest producer of ball 

competition in international markets | output. Marine aggregate production | clay. English China Clays PLC (ECC) is 

where a sizable percentage of its products | amounts to about 10% of total production | the largest producer of kaolin in the 

are sold. The U.S. Department of | in the United Kingdom. The marine | United Kingdom and one of the major 

Commerce imposed a _ preliminary | aggregates are derived from six main | producers worldwide. 

dumping duty of 71.84% on rail imports | areas, Humber, east coast, Thames As part of ECC’s concentration on 

from BS. If this duty is upheld, it would estuary, south coast, Bristol Channel, and chemicals and minerals operation, the | 

seriously affect the export of rails by BS | Liverpool Bay. Production is derived | company acquired the U.S. specialty 

to the United States. This business | almost entirely from 6 companies | chemicals producer Calgon Inc. for an 

amounts fo about 1% of BS’s general operating about 50 dredges. Marine | estimated $300 million and reported it 

steels division's total sales. _— aggregates play a major role in the supply | was planning to sell its construction 

_ Also, if BC does close a majority of | of material to southern England where | business. 

its collieries as it was announced this | there is a lack of crushed aggregate. All mining of ball clay is carried out 

would cause a decrease in consumption of DOE has made proposals to limit the | in Dorset and Devon Counties in the 

steel in the United Kingdom mining growth of land-based quarrying in | southwest area of the United Kingdom. 

sector. This market represents about England and Wales by 20% over the next | WBB Devon Clays Ltd. is responsible for 

1.5% of the total apparent consumption | 49 years. The proposals included the | the ball clay operations of WBB. The 
of finished steel in the country and the ; or oo 

. . expansion of coastal super quarries, such | division operates seven open pif mines 

restructuring of the coal mining industry as Foster Yoeman Ltd.’s Glensanda | and three underground mines that have a 

could significantly reduce domestic steel quarry at Oban, Scotland, and the use of | total combined output of 450,000 mt/a of 
purchases. mr 

recycled material in construction. crude ball clay. 

. Redlands Aggregates Ltd. requested ECC Ball Clays Ltd. is responsible for 

Ltd marches ane one se planning permission to develop a coastal the ball clay operations of ECC. The 

smelter from Pasminco Ltd. for about super quarry at Lingarabay, Scotland. division operates five quarries, three 

$72 million, The Avonmouth plant is the The proposed quarry has estimated underground mines, and two open pit 

world’s largest Imperial Smelting Process reserves of 600 Mmt of anorthosite. mines with a combined output of 450,000 

(ISP) smelter. The plant has a capacity Capacity of the proposed project would | mt/a of crude ball clay. Seventy percent 

of 55 kmmt/a of lead and 120 kmt/a of be about 1 Mmt/a and rising over a | of the output is exported. 

zinc. MIM also has a joint venture number of years to between 5 Mmt/a and ECC completed its rationalization and | 

interest in an ISP smelter in Germany. 12 Mmt/a. restructuring activities and was focusing 

The purchase of the Avonmouth plant its efforts on industrial minerals and 

will provide another in-house outlet for Cement.—There were signs that the | construction materials with the main 

the bulk lead-zinc concentrates produced recession in the building and construction | emphasis on ball clay, kaolin, and 

from MIM’s Mount Isa/Hilton complex | dustry, which severely restricted raw | aggregates. ECC operates 20 open pit 

in Australia. material demand, appeared to be over. | kaolin mines, 18 of which are in 

An upturn in house building suggests that | Cornwall. 

Tin.—The mill at Carnon Consolidated | the concrete block market may be one of ECC International Ltd. operates three 

Tin Mines Ltd.’s Wheal Jane Mine was | the first to recover. The block market is | underground mines and five quarries in 

continuing operations to treat ore from | one of the largest for concrete products. | the Wareham Basin in Dorset; four 

Carnon’s South Crofty Mine near Castle Cement Ltd., with more than | quarries and one underground mine in the 

Camborne. The Wheal Jane Mine was | 25% of the domestic market, reportedly | Bovey Basin in south Devon; and three 

closed in 1991. was operating at near full capacity. | open pit mines in the Petrockstowe Basin 

South Crofty produces about 2,100 | Castle has taken steps to improve in north Devon. Total production is 

mt/a of concentrate and sends it to the | operational efficiency through | about 350,000 mt/a. Sixty-five percent 

Wheal Jane mill, which produces a 58% | rationalization, cost reduction and | of this production is from the Bovey 

grade of tin concentrate. The concentrate | increased flexibility and has centralized | Basin. 

is then shipped to Malaysia. its activities with the development of a 

national rather than a works-based Fluorspar.—Fluorspar mining is 

Industrial Minerals management structure. concentrated in Derbyshire from the 
Southern Pennine Orefield, and the major 

Aggregates.—The United Kingdom, Clays.—The United Kingdom is the | producer is Laporte Industries PLC. 
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Laporte operates two underground mines | which is the world’s largest single stream | operation at Unst in the Shetland Islands. 
and one open pit mine. The new Milldam | vacuum evaporation operation with a | The ore is processed by Fordamin Co. 
Mine came on-stream in early 1992. The | capacity of 1.1 Mmt/a. Brine salt is | Ltd. at its plants at Yate and Stockton. 
company was expecting the mine to | produced at the Holford, Preesal, and | The ore is ground to 300 mesh and is 
produce 85,000 mt/a of ore grading 45% | Saltholme facilities for the internal | used in fertilizers, ceramics, and general 
to 50% CaF,. The ore is processed at | manufacture of chlorine, caustic soda, | fillers. 
Laporte’s Cavendish Mill near Sheffield. | and synthetic soda ash. 

The only other major producer was British Salt Ltd. is the major white salt | Mineral Fuels 
Weadale Fluorspar Ltd. Swan Industrial | producer. The company produces salt, 
Minerals Ltd., who was working the | from solution mining, at the Warmington Coal.—At the end of 1993, there were 
open pit fluorspar-barite deposits acquired | brine field. This is processed at its | 22 underground mines operated by BC as 
from the former Deepwood Mining Co. | Middlewich plant, which has a capacity | compared with 50 the previous year. 
Ltd., went into receivership at yearend | of 825,000 mt/a of undried vacuum and | Also, there were 45 Open pit mines 
1993. pure dried vacuum salt. operated by contractor companies. 

Irish Salt Mining & Exploration Co. Since the coal strike of 1984-85, BC 
Gypsum.—British Gypsum Ltd. (BG), | Ltd. produces rock salt from an | has made remarkable progress in 

the subsidiary of BPB Industries PLC, is | underground mine at Kilroot, in Northern improving its competitiveness. Operating 
the major producer of gypsum in the | Ireland, which has a capacity of 300,000 | costs have been reduced by one-third, and 
United Kingdom. The company has | mt/a. The company is an important | output has risen to more than 5 tons per 
mines in Cumbria, Leicestershire, | producer of deicing salt. worker-shift. The total work force, in 
Nottinghampshire, Staffordshire, and 1993, has been reduced to about 60,000 
Sussex that produce about 3 Mumt/a of Sand and Gravel.—TMC Pioneer | from almost 300,000 in 1980. Overall 
gypsum. With few exceptions, all of this | Aggregates Ltd., a joint venture operation | productivity in BC’s mines was 17% 
material goes to supply the domestic | between Pioneer Aggregates (UK) Ltd. | higher in 1993 compared to that of 1990. 
market. and TMC, was continuing to develop | Although productivity has shown an 

BG completed its $187 million capital | what was expected to be the largest sand | impressive rise, total production has been 
investment program. This included a new | and gravel operation in the United declining since 1983. 
mine and a 600,000-mt/a plant at Barrow- | Kingdom. Production was planned to be All the mines of the Shelby Complex 
upon-Soar and refurbishing plants at | between 1 Mmt/a and 2 Mmt/a. The | are now in full production. The five 
Robertsbridge and Kirkby Thore. BG | quarry is located at Boreham, Essex, and separate mines are North Selby, Riccall, 
closed its Gotham and Fauld plasterboard | covers 480 ha with estimated reserves of Stillingfleet, Whitemoor, and Wistow. 
plants and commenced construction on | 34 Mmt. Pioneer Aggregates owns 26 | Each of the five mines, with total 
facilities at Kirkby Thore and East Leake | quarries in the United Kingdom. production targeted at more than 11 Mmt, 
to process desulfogypsum from power sends its output through two spine tunnels 
stations. Slate.—Most of the slate mining | to a drift outside the extraction area. 

activities in the United Kingdom is in | This was the largest such project in 
Potash.—Cleveland Potash Ltd. (CPL) | north Wales. There are also some Europe. The Wistow Colliery was the 

operates the Boulby Mine in Yorkshire | mining operations in Cornwall and the | first colliery in Europe to mine more than 
and was the only potash producer in the | Lake District. Penrhyn Quarries Ltd. is | 100,000 tons of coal in a workweek. 
United Kingdom. The company also | near Bangor, north Wales, and is the BC negotiated a 5-year contract to 
mines rock salt, as a coproduct, from an | largest operation, producing around | supply coal to the newly formed electric 
underlying seam in the Boulby Mine. | 25,000 mt/a of roof slate. The quarry, | utilities, National Power and PowerGen. 
Production is about a 2:1 potash-to-salt | 2,415 m by 805 m excavated down to sea | BC would supply 40 Mmt/a of coal for 
ratio. CPL was continuing with a $10 | level, was considered to be the world’s | the first 2 years, and for the remaining 3 
million capital investment program to | largest quarry. Penrhyn produces more | years 30 Mmt/a would be supplied. The 
improve recovery at the Boulby Mine. than one-half of the total United Kingdom | electricity industry accounts for 84% of 

production of roofing slate. The | BC’s total sales. Coal contributes about 
Salt.—Imperial Chemical Industries | company exports about two-thirds of its | 30% toward primary energy 

PLC (ICT) is the largest salt producer in | production. consumption. 
the United Kingdom. ICI operates the 
Winsford Mine in Cheshire, which is one Talc.—Alex Sandison & Sons Ltd. Natural Gas.—A group of seven 
of the largest underground mines in the | continued to be the only producer of talc | petroleum and natural gas companies 
United Kingdom. Rock salt is mined at | in the United Kingdom.  Sandison | were studying the feasibility of a natural 
the Winsford Mine, which has a capacity | produces from 12,000 to 14,000 mt/a of gas interconnector between the United 
to produce 2 Mmt/a. ICI also produces | low-grade talc, containing up to 50% Kingdom and continental Europe. The 
vacuum salt at its Weston Point facility | magnesium oxide, from an open pit | Government had indicated its support for 
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the project in the context of the future | major cargo ports are Bristol, Liverpool, a | 

integration of European trade in natural | London, and Southhampton in England; ‘Where necessary, values have been converted from 
nese . . ‘ pounds sterling (£) to U.S. dollars at the rate of 

gas. The 243 km, $425 million, 15- | Glasgow in Scotland; Cardiff and Milford | (¢)1.00=Us$1.45, the average rate during 1993. 

billion-m3/a-capacity natural gas pipeline | Haven in Wales; and Belfast in Northern | 

would go from the Bracton terminal, | Ireland. OTHER SOURCES OF INFORMATION 

Norfolk, to Zeebrugge, Belgium. Transportation, not only in the United _ 

Kingdom but also in the whole of Agencies , 

Petroleum.—The 14th Licensing | Europe, will change significantly with the . 

Round took place with 484 blocks in the | completion of the Channel Tunnel. The Beesh ceoieie Sovey NG125GG | 

United Kingdom sector of the North Sea | tunnel, referred to as the "Chunnel," has Unite om, Notingham 
. oe, . nited Kingdom 

) oilfields offered for bidding. |§ The | been constructed underneath the English | Central Statistics Office 

, Department of Trade and Industry | Channel and was undergoing trial runs by | Great George Street | 

awarded 110 blocks. Twenty-five blocks | trains carrying freight. The Channel | London, SWiP 3AQ 

went to United Kingdom companies, 14 | tunnel will connect Folkestone, England, United Kingdom 

blocks went to EU companies and 16 | and Coquelles, near Calais, France. | Department of Economic Development 

blocks went to non-EU companies. From these terminals, people will drive | (Northern Ireland) 

There were 74 offshore exploration | their cars and trucks onto trains that will | Belfast BT1 3AJ 

and 57 appraisal wells drilled in the first | transport them 49 km to each respective Northern Ireland 

9 months of 1993. There was a reduction | side in about one-half hour. Everything | Department of Energy 

in exploration activity as a result of the | transported through the tunnel will move 1 Palace Street 

change in the United Kingdom tax regime | by rail. The Channel Tunnel linking the London SW1E SHE 

and declining oil prices. two countries was expected to be a vital be See ; 

Elf Enterprise Caledonia restarted | component of the European single market + varchar, Ste 

production of oil and gas from the Piper | concept. London SW1P 3EB 

Field in the Central North Sea through United Kingdom 

the Piper B platform, 5 years after the | OUTLOOK Department of Trade and Industry 

Piper A platform was destroyed. The new 123 Victoria Street 

platform incorporates all the design The United Kingdom is a significant |} London SW1E 6RB 

requirements and safety factors specified | player in the world mining and mineral | United Kingdom 

by DTI for new offshore platforms. processing industries. This is more the | 

The United Kingdom has an onshore | result of an extensive range of Publications 

producing oilfield. The Wytch Farm | organizations in the country, with various 

Field in Dorset contains estimated | interests in the mineral industry | Annual Reports of various companies. 

reserves of 400 Mbbl. Exploration and | internationally, rather than production British Geologic Survey, Keyw orth: United 

drilling by BP confirmed that the field | from the domestic industry. This is Kingdom Mineral Yearbook, annual. 

extends offshore under Poole Bay. The | expected to continue. Central Statistics Office, London: Annual 

extent of additional reserves had not been Exploration is expected to continue Abstracts of Statistics annual. 
Monthly Digest of Statistics, monthly. 

reported at yearend. onshore and _ offshore. Onshore | aco Minerals. annual 
| exploration activities will be mainly | p epartment of Energy, London: Digest of 

INFRASTRUCTURE directed toward precious metals. Offshore | United Kingdom Energy Statistics, quarterly. 

exploration interest will continue to be | Energy Trends, monthly. 

Rail and trucking transportation is well | focused on North Sea areas, particularly | Department of Trade and Industry, London: 

developed and excellent. The state- | east of the Shetland Islands and in the Overseas Trade Statistics of the United 

owned British Railways (BR) operates a | southern North Sea, which have been the Kingdom, annual. 

16,629-km, 1.435-m_ standard-gauge | most prolific areas in the past. World Bureau of Metal Statistics, London: 

system with 4,205 km of electrified and The Government publication "UK World Metal Statistics, monthly. 

12,591 km of double or multiple track. | Strategy for Sustainable Development” is 

There are additional standard-gauge and | expected to be a significant framework 

narrow-gauge lines that are privately | for the development of mineral resources. 

owned and operated. Northern Ireland | There will be further efforts to raise the 

Railways (NIR) operates a 332-km, | level of environmental management and 

1.600-m gauge system with 190 km of | to maximize the best use of natural 

double track. resources, including use of recycled 

All three major steel-producing areas | materials and alternate sources of energy. 

are on or near tidewater. Petroleum 
refineries are likewise on the coast. The 
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TABLE 1 

UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

a ————————————— mt 
Commodity 1989 1990 1991 1992 1993° lank tood 
METALS 

Aluminum: 

Alumina from imported bauxite’ 2116,200 115,000 110,000 100,000 100,000 125,000 

Metal: 

Primary 297,313 293,678 293,512 244,168 239,099 300,000 
Secondary 109,695 120,854 ™162,678 251,805 274,402 300,000 

Cadmium: Metal including secondary 395 438 449 383 2458 500 
Copper: 

Ore and concentrate, Cu content 508 955 294 — — — 

Metal, refined: 

‘Primary = =st—<‘i‘iOSOSCO!!OO!O~™OO 48,643 46,991 16,606 10,363 210,629 50,000 
Secondary 70,390 74,643 53,454 31,704 235,949 75,000 

Total 119,033 121,634 70,060 42,067 746,578 125,000 
Iron and steel: 

Iron ore: 

Gross weight 34,297 55,000 59,400. *39,600 29,200 25,000 
Fe content °*8,000 12,100 12,580 8,610 76,130 10,000 

Metal: 

--*‘Pigiron=—S—sté<‘«é‘é*~*~*~™CsSthoussannd tons 12,638 12,277 11,883 11,351 211,808 12,000 
Ferroalloys, blast-furnace: 

Ferromanganese do. 143 144 178 *137 125 150 
Steel, crude do. 18,813 17,908 16,474 "16,212 716,693 17,000 
Rolled products do. 15,165 14,502 19,542 13,972 14,000 15,000 

Lead: 

Mine output, Pb content 2,161 1,377 1,020 * °1,000 500 1,000 

Met EI SS 
Smelter: sst—<—sSsSSSSSS 

Bullion from imported concentrate 34,523 42,728 40,304 42,164 242,773 50,000 

Secondary (refined)° * 200,000 7113,172 110,000 100,000 *154,453 150,000 
Total® 234,523 7155,900 150,304 142,164 197,226 200,000 

Refined: 

Primary‘ 156,983 155,873 164,338 198,805 209,560 250,000 
Secondary? °193,500 173,505 146,676 147,990 7154,453 200,000 

Total °156,983 329,378 311,014 346,795 364,013 450,000 
Magnesium metal, secondary including alloys°® 1,000 900 800 800 500 1,000 
Nickel metal, refined® > 26,100 26,800 29,030 28,000 28,000 30,000 
Silver: Mine output, Ag content kilograms 1,689 *1,500 565 — — — 
Tin: 

Mine output, Sn content 3,846 3,400 2,326 r e2,000 22,232 2,000 

Metal: 

Primary 3,584 °6,100 1,661 — — _ 

Secondary (refined) 7,184 *5,900 3,575 100 100 100 
Zinc: 

Ore and concentrate, Zn content 5,771 6,673 1,078 — — — 

Metal, smelter 79,773 93,309 100,651 96,813 105,391 125,000 
Seefoomotesatend oftable, 
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TABLE 1—Continued : 

UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES’ 

(Metric tons unless otherwise specified) 

NN ne 

Commodity 1989 1990 1991 1992 1993° a ood | 

INDUSTRIAL MINERALS 

Barite® 70,026 67,551 85,505 ™76,723 55,000 100,000 

Bromine 29,907 *28,000 29,328 729,903 227,423 30,000 

Cement, hydraulic thousand tons 716,849 °14,000 711,662 710,720 10,000 12,000 

Clays: 

| Fire clay do. 1,052 892 867 *800 800 1,000 

—Fullersearth’  ——SOt~=<Cts~s«‘C:;:*CSWS 210 204 189 "190 2187 250 

Kaolin (China clay) do. 3,140 3,037 2,911 2,521 22,577 3,000 

Ball clay and pottery clay* do. 780 820 729 740 7746 1,000 

Other, including shale° do. 18,500 °17,000 213,038 12,000 12,000 15,000 

Diatomite® 270 240 2220 ™120 100 250 

Feldspar (china stone) 6,470 °6,500 6,417 °8,000 25 433 10,000 

Fluorspar, all grades® 122,057 7118,498 77,903 85,000 65,000 125,000 

Gypsum and anhydrite® thousand tons 4,000 4,000 23,500 3,000 3,000 4,000 

Lime: Quicklime and hydrated? do. 2,800 2,800 2,800 2,500 2,500 3,000 

Nitrogen: N content of ammonia do. 1,037 1,148 1,011 869 900 1,000 

Potash, K,O equivalent 462,000 488,000 7495 ,000 * 524,000 530,000 500,000 

Salt: 

Rock thousand tons 1,148 1,102 1,635 *1,500 1,200 1,500 

From brine do. 1,344 1,341 1,319 °1,200 1,300 1,200 

In brine, sold or used as such do. 4,228 3,991 3,874 3,401 3,200 3,600 

Sand and gravel:° 

Common sand and gravel do. 135,000 122,000 2106,363 288,898 95,060 150,000 

Industrial sand do. 4,500 4,300 73,900 3,615 4,000 5,000 

Sodium compounds, n.e.s.: Carbonate, synthetic® do. 1,000 1,000 1,000 1,000 1,000 1,000 

Se 
Crushed: 

Calcite® thousand tons 17° 19 28 4 6 25 

Chalk do. 13,877 13,129 10,317 9,171 10,000 15,000 

Chert and flint do. °12 14 5 — — — 

Dolomite do. 21,271 20,674 19,454 18,539 19,000 25,000 

Igneous rock do. 54,490 57,395 53,821 °48 630 50,000 75,000 

Limestone do. 111,393 102,641 93,431 *86,000 90,000 100,000 

Sandstone including ganister do. 19,593 18,042 16,607 °11,586 12,000 25,000 

Slate including fill do. 590 359 293 326 2388 500 

Total’ do. 221,243 212,273 2193,936 174,256 | 181,394 240,525 

Dimension:° 

Igneous do. 100 100 2127 100 100 100 

Limestone do. 200 200 2243 200 200 200 

Sandstone do. 200 200 200 200 200 200 

Slate do. 50 50 67 60 60 100 

Strontium minerals 20,885 24,734 *2,000 ¥ ©2000 1,000 5,000 

Sulfur, byproduct:° 

Of metallurgy 61,000 64,000 65,000 60,000 72,000 100,000 

Of petroleum refining 115,000 135,000 140,000 175,000 200,000 150,000 

Total 176,000 199,000 205,000 235,000 272,000 250,000 

See footnotes at end of table. 
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TABLE 1—Continued 

UNITED KINGDOM: PRODUCTION OF MINERAL COMMODITIES! 

(Metric tons unless otherwise specified) 

a 
Commodity 1989 1990 1991 1992 1993° van | 1004, 

INDUSTRIAL MINERALS—Continued 

Talc, soapstone, pyrophyllite 15,413 14,781 10,818 "5,216 *5,317 10,000 
Titania’? = 225,000 225,000 200,000 150,000 150,000 225,000 
MINERAL FUELS AND RELATED MATERIALS | 

Coal: 

Anthracite thousand tons 2,060 71,945 1,864 ¥ ¢1,600 1,500 18,000 

Bituminous including slurries, fines, etc. do. 799,059 92,434 94,280 83,272 66,750 70,000 

Lignite do. 16 18 3 3 2 10 
Total do. 101,135 94,397 96,147 *84,875 68,252 71,810 

Coke: 

Metallurgical 7,572 77,521 7,011 *6,500 6,500 7,500 

Breeze, all types "200 208 152 *150 150 200 
Fuel briquets, all grades°® 1,500 1,500 21,198 1,000 1,000 1,500 
Gas, natural: 

Marketable’® million cubic meters 44,711 50,600 69,300 °64,140 76,325 80,000 

Marketed?! do. 41,228 45,771 55,330 *50,226 59,768 — 
Natural gas liquids thousand 42-gallon barrels 51,086 41,830 51,353 *58,340 60,000 65,000 

Petroleum: | 

Crude!® do. 655,530 687,015 684,420 *706,500 748,890 800,000 

Refinery products: 

Liquefied petroleum gases do. 19,221 18,792 19,302 *18,200 19,000 20,000 
Naphtha including white spirit do. 15,359 16,209 21,376 *25,840 26,000 30,000 
Gasoline do. 231,515 227,154 236,241 237,830 238,000 250,000 
Jet fuel do. 56,800 60,328 56,296 *61,450 62,000 65,000 
Kerosene do. 18,480 17,895 18,957 °19,000 20,000 25,000 
Distillate fuel oil do. 173,706 174,594 194,385 °191,350 190,000 200,000 
Residual fuel oil do. 82,477 87,359 87,945 *82,500 83,000 90,000 
Lubricants do. °7,350 6,832 6,811 °8,140 8,200 8,500 
Bitumen do. 14,501 14,871 13,950 214,156 15,000 16,000 
Petroleum coke°® do. 3,102 3,225 3,102 r 22 943 3,000 3,500 
Petroleum wax° do. 425 315 291 2488 500 600 
Unspecified® do. 3,570 3,985 4,340 3,300 3,500 4,000 
Refinery fuel and losses do. 36,825 44,842 45,675 *42,500 42,000 45,000 

Total® do. 663,331 676,401 708,671 707,697 710,200 757,600 
‘Estimated. ‘Revised. TTS 
‘Includes data available through July 31, 1994. 
Reported figure. 

“Includes a small quantity of primary lead from domestic concentrate. 

“Produced entirely from imported bullion and includes the lead content of alloys. 
*Refined nickel and nickel content of ferronickel. 

Includes witherite. 

7Salable product. 

*Proportions of grades not available; probably about two-thirds acid grade. 
9 

Methane, excluding gas flared or reinjected. 

''Marketable methane, excluding that used for drilling, production, and pumping operations. 
“Includes ethane, propane, butane, and condensates. 

Excludes gases and condensates. 

374 THE MINERAL INDUSTRY OF THE UNITED KINGDOM—1993



NN,  ———$—$—$—$—$—$——————— 

TABLE 2 

UNITED KINGDOM: 1992 BALANCE OF PAYMENTS, SELECTED MINERAL COMMODITIES* 

(Thousand dollars) 

I 

. . Exports Imports Net gain Exports to Imports from Net gain 

Mineral commodity European European 
Community Community or (loss) the world the world or (loss) 

Crude industrial minerals: 

Feldspar 90 — 90 135 — 135 

Magnesite 708 2,542 (1,834) 1,201 6,082 (4,881) 

Slate 1,320 233 1,087 2,466 2,693 (227) 

Other | 350,099 252,863 97,236 643,817 456,030 187,787 

Total 352,217 255,638 96,579 647,619 464,805 182,814 

Metalliferous ores: 

Copper 402 397 5 444 432 12 

Lead 107 — 107 547 — 547 

Tin 32 13 19 10,607 24 10,583 

Zinc 51 858 (807) 213 82,023 (81,810) 

Other (including waste and scrap) 401,151 419,595 (18,444) 797,301 1,966,026 (1,168,725) 

Total | 401,743 420,863 (19,120) 809,112 2,048,505 (1,239,393) 

Nonmetallic mineral manufactures 1,704,528 231,772 1,472,756 ~ 3,120,171 353,355 2,766,816 

Metals: 

Iron and steel 3,287,348 3,316,952 (29,604) 5,310,271 4,426,211 884,060 

Mercury 91 287 (196) 483 299 184 

Other nonferrous metals 1,852,984 1,935,366 (82,382) 3,097,104 4,559,600 (1,462,496) 

Total 5,140,423 5,252,605 (112,182) 8,407,858 8,986,110 (578,252) 

Mineral fuels 7,791,533 2,727,604 5,063,929 12,245,506 12,303,762 (58,256) 

1Table prepared by Harold Willis, Section of International Data. 

TABLE 3 ) 

UNITED KINGDOM: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

OR
 

Commodity Major oP erating companies Location of main facilities Annual capacity 
and major equity owners 

Aggregate ARC LTD (Hanson PLC, 100%) 50 quarries in various locations 50,000 

Do. Foster Yoeman Ltd. Glensanda quarry at Oban 15,000 

Aluminum, primary British Alcan Aluminium Ltd. Ft. William, Kinlochleven, and 175 

Lynemouth 

Do. Angelesy Aluminium LTD. (RTZ Corp. Ltd., 51%; Holyhead, Wales 113 

Kaiser Aluminum & Chemical Corp., 49%) 

Aluminum, secondary Trent Alloys Ltd. (Cookson Group 100%) North Cave, Humberside 30 

Do. Deeside Aluminium Ltd. Clwyd, Wales 45 

Ball clay Watts, Blake, Bearne & Co. PLC Various operations in north and south 500 

Devon 

Celestite Bristol Minerals Co. Ltd. Yate, Avon 30 

Cement Aberthaw & Bristol Channel Portland Cement Co. Ltd. East Aberthaw, Glamorgan, and 1,000 

Rhoose, Glamorgan 

Do. Blue Circle Industries PLC Main plants at Couldon, Dunbar, 11,300 

Hope, Northfleet, Weardale, and 

Westbury 

Do. Castle Cement Ltd. (Aker Norcem AS, 50%; Indus AB Main plants at Ketton, Ribblesdale, 4,000 

Euroc, 50%). Pades, and Pitstone 
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TABLE 3—Continued 
UNITED KINGDOM: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

Commodity Major oP erating companies Location of main facilities Annual capacity and major equity owners 
. China clay (kaolin) ECC Group PLC Mines and plants in Devon 3,000 

Copper IMI Refiners Ltd. Refinery at Walsall, West Midlands : 80 
Ferroalloys British Steel PLC Teesside, Cleveland 80 

Do. Murex Ltd. Rainham, Essex 25 
Do. London and Scandinavian Metallurgical Co. Ltd. Rotherham, South Yorkshire 30 

Fluorspar Weadale -Fluorspar Ltd. Mines in Derbyshire 50 Do. Laporte Industries Mill at Stoney Middleton, Mines in 70 
Derbyshire 

Gypsum British Gypsum Ltd. Mines in Midlands, Cumbria, and 3,500 
Sussex 

Lead, refined Britania Refined Metals Ltd. Northfleet, Kent 165 
Lead, secondary H.J. Enthoven and Son Ltd. (Billiton U.K.) Ltd., 100%) Darley Dale, Derbyshire 60 Lead, smelter MIM Holdings (UK) Ltd. Avonmouth, Avon 55 
Natural gas billion cubic feet Amoco Ltd., British Petroleum Ltd., Esso (U.K.) Ltd., North Sea gasfields 1,250 

Phillips Petroleum Co. PLC, Shell (U -K.) Ltd. 
| 

Nickel, refined INCO Europe Ltd. (INCO Ltd., Canada) Clydach, Wales 30 
Petroleum, crude Amoco Ltd., British Petroleum Ltd., Chevron Lid., Esso North Sea oilfields 2.1 million 42-gallon barrels per day (U.K.) Ltd., Occidental Petroleum Co. Ltd., Shell | 

(UK) Ltd., Texaco Ltd., Unocal, Inc. 

Petroleum, refined do. British Petroleum Ltd., Conoco Ltd., Mobil Oil Co. 11 refineries in various locations 2.3 
Ltd., and others 

Platinum-group metals Johnson Matthey PLC Enfield (London) and Royston, 20 
Cambridgeshire 

Do. INCO Europe Ltd. (INCO Ltd., Canada) Acton (London) 6 Potash | Cleveland Potash Ltd. Boulby Mine, Yorkshire 500 Salt, rock Imperial Chemical Industries PLC Mines at Winsford, Chesire 3,000 
Do. Irish Salt Mining & Exploration Co. Ltd. Carrick Fergus, Northern Ireland 300 Sand and gravel TMC Pioneer Aggregates Ltd. Chelmsford, Essex 1,000,000 

Silica sand Hepworth Minerals and Chemicals Ltd. Operations in Cambridgeshire, 6,000 | 
Chesphire, Humberside, and Norfolk 

Steel British Steel PLC 4 integrated steel-works in Gwent, 16,800 
Lanark, South Humberside, and 

Cleveland 
Talc Alex Sandison & Sons Ltd. Unst, Shetland Islands 15 

Do. Shetland Talc Ltd. (Anglo European Minerals Ltd., Cunningsburg, Shetland Islands 35 50%; Dalriada Mineral Ventures Ltd., 50%) 
Tin, ore _ Carnon Consolidated Tin Mines Ltd. South Crofty Mine, Cornwall 1,800 Titanium, sponge Deeside Titanium Ltd. Plant at Deeside, Clyde 5 
Zinc, smelter MIM Holdings (UK) Ltd. Avonmouth, Avon 120 Oe 2 
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THE MINERAL INDUSTRY OF 

By Richard M. Levine | 

Uzbekistan was the third most | U.S.S.R.’s second leading producer, with annually emit about 350,000 tons of 

populous state of the former U.S.S.R. | an output of up to 80 tons per year and | waste metal. The large heaps of slag, 

and the fourth largest in land area. It is | reportedly several thousands tons of | tailings, mud, ash, and other waste from . 

well endowed in mineral wealth. It is the | exploitable gold reserves. The program mining are now using potential 

world’s seventh largest producer of gold, | also calls for development of copper, lead | agricultural land, are a source of soil 

which is a significant source of foreign | and zinc, and tungsten deposits.’ pollution and pollution of surface and 

currency earnings. Besides gold, Uzbekistan reportedly has six explored | subsurface __ waters, and generate 

Uzbekistan was a large producer of | gold deposits and three explored silver | atmospheric dust. Facilities. and 

nonferrous metals and natural gas. The | deposits that it is seeking to develop. | equipment to treat these wastes are 

nonferrous metals industry includes the | The country also has 33 rare-earth metals | generally lacking.* 

mining of bismuth, copper, lead, deposits and 32 nonferrous metals 

molybdenum, tin, tungsten, and zinc and | deposits, including the third largest PRODUCTION 

the production of copper and zinc metals | copper reserves of the former U.S.S.R. - 

at the Chirchik metals plant. Uzbekistan | The country has seven explored tungsten In 1993, some decreases were reported | — 

produces mineral fuels, including coal, deposits. A significant number of | in mineral output while a few mineral 

gas, oil, and uranium, and has one of the | deposits have not been developed, | products reported increases, according to | . 

former U.S.S.R.’s largest gas processing | including feldspar, phosphorite, silver, | data available at the time of this report. 

facilities at Mubarek. Uzbekistan also | and strontium deposits.° This situation was unlike many other 

produces significant quantities of To facilitate investment, in May 1994 | former Soviet republics, which had 

industrial minerals, including feldspar and | the Uzbek parliament passed a new law | almost no increases and more severe | | 

fluorspar, as well as a range of minerals | “On Foreign Investments and Guarantees | decreases in mineral output. Although | 

for the construction industry. for Foreign Investments."° In an effort to | decreases were reported in the production | — 

Despite its significant mineral | strengthen interregional trade and ties, | of cement, coal, mineral fertilizers, steel, 

industry, Uzbekistan imports about 65% | Kazakhstan, Kyrgyzstan, and Uzbekistan | and sulfuric acid, increases were reported 

of its material and technical resources | formed the Central Asian Union to reduce | in the production of natural gas and 

from Russia. In 1993, Uzbekistan’s | tariffs in the region and to coordinate petroleum.’ (See table 1.) 

imports from Russia included coal, oil, | fiscal and monetary policies.’ 

and ferrous and nonferrous metals.” STRUCTURE OF THE 

Reported economic indicators for | ENVIRONMENT AL ISSUES MINERAL INDUSTRY 

Uzbekistan do not show as steep a TT 

production decrease as occurred in other Uzbekistan’s mineral industry has In 1993, the Government maintained 

states of the former U.S.S.R. For 1993, | generated considerable waste, which | control of the majority of large 

Uzbekistan reported a 13% decrease in | poses environmental problems. | enterprises in key sectors of the economy, 

gross domestic product and a 3% Reportedly, mining and metallurgical | including mining and metallurgy, but 

decrease in industrial output compared | enterprises annually generate about 1.3 | promoted privatization of retail services, 

with 1992.° billion tons of waste out of a total annual | jight industry, and private housing. In 

generation of 2 billion tons of waste. | 1994, the Government planned to begin 

GOVERNMENT POLICIES Annually, about 50 million to 60 million | privatizing larger state enterprises. The 

AND PROGRAMS tons of strippings and tailings from | privatization program for 1994 still 

mining are dumped on an area of about | stresses the need for state support for 

Uzbekistan is planning a major 10,000 hectares. The coal mining | privatized enterprises. Reportedly, for 

program to devclop its mineral resources operation at Angren annually mines a | some enterprises public joint stock 

by attracting foreign investment. These large quantity of byproduct kaolin, which | companies will be formed in which the 

particularly include gold deposits because is now being stored in heaps. | Government, the work force, and foreign 

Uzbekistan reportedly was the former Metallurgical plants in Uzbekistan | partners will be able to own shares. (See 
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table 2.)° | in 1993, geologists reported exploring Kaolin.—The Angren coal deposit | 
two major new copper deposits in the | contains considerable kaolin reserves, COMMODITY REVIEW eastern part of the Tashkent region in | which the country was seeking to 
central Uzbekistan. develop. In midyear, a contract was 

Coal.—Although Uzbekistan possesses signed with a Turkish company to build a 
fairly large coal reserves, estimated to be Iron and Steel.—Plans call for turnkey plant to process the kaolin. Also, 
more than 2 billion tons, it does not meet | renovating the Bekabad steel mill, with | negotiations were reported with other 
its needs for coal from domestic | work already begun on renovation of the | western companies to construct 
production. Coal consumption in | electric furnaces. Bekabad’s rolled steel processing facilities, including a Canadian 
Uzbekistan is about 8.5 million tons per | is consumed in Uzbekistan, in other | and a British company.!® 
year while output in 1993 was only 4.7 | countries comprising the Commonwealth 
million tons. Almost all of the country’s | of Independent States (CIS), and in Lead and zinc.—Uzbekistan was the coal is mined from the Angren brown | Europe and Asia, Its reinforced steel has | third largest Lead and zinc producer of coal deposit, where output was 4.1 | been exported to the United Kingdom, | the countries of the former U.S.S.R., but 
million tons in 1993. China, Israel, and Japan, among other | reportedly accounted for under 10% of Production at Angren reportedly fell | countries." CIS lead and zinc output and reserves. 30% in 1993. Problems were cited in Reserves reportedly total 1.1 million tons acquiring mining equipment, which is Gold.—Statistics on gold productionon | of lead and 750,000 tons of zinc. mainly produced in the other countries of | Uzbekistan are now being reported, but | Practically all lead and zinc reserves are the former U.S.S.R. Coal is mined at | the situation still remains unclear because in the Uch-Kulak deposit in the Jizzakh 
Agren from both underground and open | of conflicting reports. In various reports (Dzhizak) region in central Uzbekistan 
pit operations; its ash content is between | from apparently official sources, reported | and the Khandiza deposit in the 
20% to 25%. annual gold output in 1993 has ranged Qashqadar’yo — (Kashkandar’ inskaya) 

The remaining coal is mined in the | from 40 to 80 tons. A report by the state | region in southern Uzbekistan. At the Surkhondaryo"' (Surkkhandar’inskaya) | statistical service stated that 65 tons of | Dalnee section, one of two sections at the 
region of southern Uzbekistan, which | gold is extracted annually.'° However, it | Uch-Kulak deposit that accounts for more contains the Baysunskoye deposit, the | is not clear if this figure also included | than 80% of Uzbekistan’s lead output and 
country’s second largest, where coal is | byproduct gold production which would | about 70% of its zinc output, the metal 
mined underground. Coal from | raise gold output closer to the hi gher | content of the ore reportedly ranges 
Baysunskoye, which has a 5% to 7% ash | quoted figures. between 1.8% and 4.8% for lead and 
content and a 0.7% sulfur content, is Western investors were participating in | 2.3% and 3.5% for zinc. In the other considered superior to that from Angren. | gold development in Uzbekistan. Gold remaining section of Uch-Kulak, the It is planned to further develop the | production will be significantly increased | metal content of the ore reportedly ranges 
Baysunskoye deposit, not only as a | by employing leaching technology to the | from 1.6% to 3% for lead and from 
source of fuels, but also as a source of | large dumps at Uzbekistan’s major gold | 1.2% to 2.3% for zinc. An open pit at raw materials for chemical products. ! field, the Muruntau deposit. The | the deposit has a design capacity to mine 

Newmont Mining Corp. of the United | 1.1 million tons per year of ore. Ore 
Copper.—Uzbekistan was the former | States is engaged in a joint venture in | from both the Uch-Kulak and Khandiza 

U.S.S.R.’s_ third largest producer of | Uzbekistan to process the material in deposits are sent to Almalyk for 
copper. Practically all reserves are in | these dumps. The European Bank for | processing. Khandiza reportedly contains 
three porphyry deposits, the | Reconstruction and Development (EBRD) | about 18% of the country’s lead reserves 
Kalmakyrskoye, Sarychekinskoye, and | announced that it intends to help finance | and 29% of its zinc reserves with an Dalnee, with total reserves reportedly | the Newmont joint venture. Production | average metal content of 3.2% lead and 
estimated at 1.4 million tons of copper. | from the Newmont joint venture was | 6.3% zinc." 
The Almalyk mining and metallurgical | scheduled to begin in 1995.'6 
enterprise exploits the Kalmakyrskoye The United Kingdom’s Lonrho PLC Molybdenum.—Uzbekistan reportedly 
and Sarychekinskoye deposits with an | signed an agreement with Uzbekistan to | has the fourth largest molybdenum 
average grade of 0.42% copper. The | develop two lode deposits using biological | reserves of the countries of the former copper beneficiation plant at Almalyk is leaching. Reportedly, these two deposits | U.S.S.R. with reserves reportedly 
designed to process 30 million tons per | combined will produce 15 tons of gold | estirnated at 20,000 tons. Molybdenum is year of ore. Almalyk produces blister and | per year with reserves sufficient for 27 mined as a_ byproduct from the refined copper. Almalyk now is | years of production. Operations are Koytashskoye, Kalmakyrskoye, and Sary- preparing to exploit the Dalnee deposit | planned to begin in 1998,!” chekinskoye copper deposits—with the 
graded at 0.36% copper. Furthermore, molybdenum graded at the deposits, 
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respectively, at 0.022%, 0.004%, | zinc, molybdenum, silver, strontium, tin, | 67,000 km was hard surfaced. The | 

0.005%, and 0.007%. These three | and tungsten; for industrial minerals, | country also has an extensive gas pipeline 

deposits reportedly have a combined | bentonite, feldspar, fluorspar, graphite, | network, and natural gas provides about 

capacity to produce 900 tons per year of | kaolin, salt, and talc; and for fuels, coal, | two-third of the country’s energy. 

molybdenum and reportedly with reserves | natural gas, petroleum, and uranium. 

estimated to be adequate for 29, 22, and Table 3 lists the available reserve | OUTLOOK 

5 . years, respectively. Uzbekistan | estimates. Reserves in Uzbekistan were 

reportedly had the capacity to produce | assessed according to the Soviet Uzbekistan is in a more favorable 

5.4% of total CIS molybdenum output.” | classification system, which is not position regarding its balance of trade 

comparable to the system used in the | than some other countries of the former 

Petroleum.—Construction of a major | United States. The economic criteria U.S.S.R. because of its large gold output 

oil refinery was under way in the | used in this system were designed for a | and reserves. Gold will contribute even 

Bukhoro (Bukhara) region, planned by | centrally planned economy that did not | more to Uzbekistan’s economy as 

the end of the decade to eliminate | account for production costs in the same | production increases to possibly double its 

Uzbekistan’s need to import petroleum | way as a market economy system. | current level. Still, many of Uzbekistan’s 

products. There is one refinery in | Minerals classified in this system as | other mineral industries are faced with 

operation in Farghona (Fergana), which | reserves would not necessarily correspond | problems similar to those in other former 

supplies about one-half of the country’s | to the western definition of reserves (i.e., | Soviet republics. Its nonferrous metals 

needs for petroleum products. | material economically exploitable under | industries and industrial minerals 

Commissioning of the first stage of the | present market prices with existing industries are facing shrinking markets in 

new refinery is targeted for 1996.”! technology). For a full explanation of the | the states of the former U.S.S.R. as well 

Soviet reserve classification system, refer | as a breakdown in the former system that 

Silver.—Uzbekistan has the fourth | to the reserve section in the chapter on | supplied parts and equipment as well as 

largest silver reserves of the countries of | Russia. (See table 3.) subsidies to these mineral industries. 

the former U.S.S.R., after Russia, These industries must now assess their 

Kazakhstan, and Tajikistan. Along with | INFRASTRUCTURE ability to compete on world markets, and 

silver in polymetalic ores, Uzbekistan in particular it will be necessary to assess 

apparently has a number of native gold- Uzbekistan is bordered by Kazakhstan | energy and transport costs in determining 

silver deposits. Among these, reportedly, | to the north, Turkmenistan to the south, the viability of these mineral industries. 

are the following deposits; Kosmanachi, | and Kyrgyzstan and Tajikistan to the east. 

Okchistpes, and Vysokovoltnoye.” This landlocked country contains a - srest prepared suty 1994 

portion of the Aral Sea, the world’s 2Sum nary of World Broadcasts, British Broadcasting 

Tungsten.—Uzbekistan has two | fourth largest inland sea, which is in the | Corp. (Reading, England). p. A/3, Jun. 11, 1993, Interfax 

tungsten mining and _ processing | process of drying up as a result of one of News 7 Agency: inn. 6 ae hme 3-10. 1994p. 2 

enterprises, the Ingichka and Koytash, the world’s worst environmental ‘Interfax Mining Report, ‘Interfax-Americe, ‘Denver, 

with reported design capacities for mining catastrophes. The drying up of the Aral | Colorado. Sept. 17-24, 1993, p. 12. 

and processing of 500,000 tons and | Sea is causing serious economic and ——— ver eon PP. 14, 15. 

165,000 tons of ore per year, | health problems. Agricultural lands and "Radio Free Europe/Radio ibe sty Research Report, 

respectively. Uzbekistan reportedly had | the population of portions of Uzbekistan | News Briefs, Jan. 10-21, 1994, p. 10. 

produced 6% of the tungsten output of | are being affected by salts and C nee Minne en Imtertax America, Denver, 

the former U.S.S.R. The largest deposit | contaminants blown from the dry sea ° “latesfax Statistical Report Mar. 7, 1994, >. 19. 

is the Ingichkinskoye deposit, with | bottom and also by climatic changes Summary of World Broadcasts, British Broadcasting 

reportedly 54% of the country’s reserves | resulting in a hotter, dryer climate less | Corp. (Reading, England). p. WB/3, Apr. 1, 1993, APN 
. . . Uzbekistan News Agency, Mar. 16, 1994. 

with the average tungsten trioxide content favorable for agriculture. The Aral Sea New names and spellings for cities and regions in 

of the ore 0.619%; the tungsten trioxide | is fed by two major rivers: the Amu | Uzbekistan will be used whenever possible based on the 

content of the ore is reportedly 0.55% at | Darya, which flows through Uzbekistan, availability of information; the old name will be given in 

the Karatyubinskoye and 0.39% at the | and the Syrdarya, which flows through ort. The m a ney the map which is the 

Yakhtonskoye deposits.” Kazakhstan, A significant portion of the | tatest U.S. Government base map of this series issued as 

waters from these was being diverted for | of the date of the preparation of this report. 

Reserves irrigation, which was one of the coer Meine eee Denver, 

instigating causes for the drying up of the 8____ Sent. 10-17, 1993, p. 5. 

Uzbekistan has a diverse range of | Aral Sea. “Summary of World Broadcasts, British Broadcasting 

mineral resources. For metals, these As of 1990, Uzbekistan had 3,460 km po: crank, May 22. Pe May 27, 1994, Uzbek 

include bismuth, copper, gold, iron, lead- | of railroads, not including industrial lines, Nov. 26, 1993, p. WD/10, Radio Moscow in 

and 78,400 km of highways, of which | Russian, Nov. 17, 1993. IBR, Feb. 11, 1993, p. 3, : 
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———. Nov. 18, 1993. Mayak Radio, Moscow, p. TABLE 1 
WD/10. | UZBEKISTAN: ESTIMATED PRODUCTION OF MINERAL 

“American Mining Congress Journal. Washington, COMMODITIES 
DC, Jan. 1, 1994, p. 24. 

uertex Mining Report * 15-20, 1994, p. 5. (Metric tons unless otherwise specified) 
©_____ Sept. 17-24, 1993, p. 12. | | 
Work cited in footnote 18. a 
*1Foreign Broadcast Information Service, U.S. Govt. Commodity 1992 1993 capacity® 

(Washington, DC). Jan. 14, 1994, p. WD/10, APN 7 (ian. 1, 1994) 
Uzbekistan News Agency, Tashkent, In Russian, Jan. 5, | ———————______L_EO NY 
1994, 1108 gmt. Bismuth 15 10 20 

2Work cited in footnote 19. Cement = ~~ 6,000,000 5,300,000. 7,000,000 Work cited in foomote 18, ‘| Goal SSCS 6,000, 0004 700,000 7,000,000 
Copper: 

| Metal content of ore | 75,000 70,000 100,000 
| Blister os 70,000 65,000 130,000 

| | Refined | 70,000 65,000 130,000 
Feldspar 80,000 70,000 120,000 

Gold . 7 75 85 

Kaolin | 7,000,000 6,000,000 8,000,000 
Lead, metal content of ore 20,000 20,000 40,000 

Molybdenum, mine output metal content ) 700 650 900 
| Natural gas million cubic meters ~ 40,000 45,000 50,000 

Petroleum, crude 3,300,000 4,000,000 5,000,000 
| Steel, crude : 650,000 600,000 1,100,000 

Tungsten, W content of ore | 700 650 1,200 

Zinc: 

Metal content of ore 50,000 45,000 80,000 

Metal, smelter output 55,000 50,000 120,000 

Estimated |... 
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| oe | TABLE 2 | 

| UZBEKISTAN: STRUCTURE OF THE MINERAL INDUSTRY FOR 1993 

(Metric tons unless otherwise specified) 

OOOO 

Commodity Major operating facilities Location 7 Annual 
capacity 

Bismuth Ustarasayskoye deposit Chatkalo-Kuraminskiy Region . 20. | 

Coal Central Asian coal association (mining) Angren Angren Region 6,000,000, 

‘brown coal deposit Baysunskoye deposit _ Surkhondaryo Region 1,000,000. 

Copper, metal content of ore _ Almalyk mining-metallurgical complex Kalmakyrskoye, Sarychekinskoye deposits _ 100,000. 

: Metal Almalyk refinery Olmalig (Almalyk)! | | 130,000. 

Feldspar Karichasayskoye and other deposits | | Deposits in Samarqand (Samarkand) and Toshkent 120,000. 

| | (Tashkent) regions and Karakal-pakstan 

: | (Karakalpakskaya ASSR) 

-Fluorspar Agata-Chibargatinskoye, Naugiskenskoye deposits _ East of Toshkent (Tashkent) 150,000. 

Gold Muruntau deposit Nawoiy (Navoi) region 85. 

Kaolin Central Asian coal association Angren deposit 8,000,000. 

Lead-zinc, metal content of ore Almalyk mining and metallurgical complex Uchkulachskoye deposit 40,000 (lead). 

Do. : do. do. 80,000 (zinc). 

Zinc metal Almalyk refinery - Olmaliq (Almalyk) 120,000. 

Molybdenum Almalyk mining and metallurgical complex, - Kalmakyrskoye, Koytashskoye, Sarychekinskoye 900. 

| . Koytash tungsten-molybdenum mine deposits 

Natural gas liquids ' Mubarek gas processing plant Mubarek 1,200,000. 

Petroleum and natural gas More than 40 oil and gas deposits and more than Oil deposits in Farghona and Surkhondaryo 50 billion 

15 gas deposits under exploitation regions, major gas deposits: Dzharkakskoye, cubic meters 

: Gazlinskoye, Mubarekskoye, and Shurtanskoye (natural gas). 

Do. do. Oil deposits: 5,000,000 

Khaudagskoye, Uchkyzylskoye, (petroleum). 

Kokaytinskoye in Surkhondaryo region; 

Palvantashskoye, Yashiy Alamyshikskoye, 

Sharikhan-Khodzhiabadskoyein Farghona 

region 

Steel, crude Bekabad steel mill Bekabad 1,100,000. 

Tin Karnabskoye, Lapasskoye deposits Karnab Region NA. 

Tungsten, W content of ore Koytashskoye, Ingichkinskoye Lyangarskoye, Ingichka, Koytash, Lyangar regions 1,200. 

Karatyubinskoye Yakhtonskoye deposits 

Tungsten, metal Chirchik metals plant Chirchig (Chirchik) NA. 

Sulfur Mubarek gas processing plant complex Mubarek 2,000,000. 

Uranium Navoi mining complex Nawoiy (Navoi) region NA. 

‘Estimated. NA Not available. 

New names and spellings for locations will be used whenever available; old names will appear in parentheses. 
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| TABLE 3 
UZBEKISTAN: RESERVES OF 

MAJOR MINERAL | 
COMMODITIES FOR 1993 

(Thousands metric tons unless otherwise 
_ specified) 

Commodity Quantity oo | 
Bentonite — 3,900 

| Coal: 

Bituminous 53,000 

Brown 2,000,000 

Copper, in ore 1,500 

: Feldspar 37,000 

Gold 2 

Graphite 2,300 

Kaolin 46,000,000 

Lead, in ore 1,100 

Molybdenum, in ore 20 

Potash, K,O content 93,500 

Salt 8,870,000 

Sodium sulfate 65,900 | | 
Tungsten, W content of ore 35 

Zinc, inore | 750 
a 
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MAP SYMBOLS Iron and steel Fe Serpentine Serp 
Iron ore Fe Shale Sh 

Commodity Symbol Jade J Silicon Si 

Alunite Alu Kaolin Kao Sillimanite Slm 

Alumina Al Kyanite Ky Silver Ag 

Aluminum AL Lapis lazuli Laz Soapstone So 

Andalusite And Lead Pb Soda ash, trona NaAsh 

Antimony Sb Lignite Lig Sodium sulfate NaSO, 

Arsenic As Lime Lime Stone St 

Asbestos Asb Limestone Ls Strontium Sr 
Asphalt Asp Liquefied natural gas LNG Sulfur S | 
Barite Ba Liquefied petroleum gas LPG Talc Te 
Bauxite Bx Lithium Li Tantalum Ta 
Bentonite Bent Magnesite Mag Tellurium Te 
Beryllium/beryl Be Magnesium Mg Thorium Th 
Bismuth Bi Manganese Mn Tin | Sn 
Bitumen (natural) Bit Marble and alabaster Marb Titanium (rutile or ilmenite) Ti | 
Boron B Marl Ma Titanium dioxide (processed) TiO, 
Bromine Br Mercury Hg Tungsten W | 

Cadmium Cd Mica M Umber — Um 
Calcium/calcite Ca Molybdenum Mo Uranium U 

Carbon black CBl Natural gas NG Vanadium V 

| Cement Cem Natural gas liquids NGL Vermiculite Vm 

Cesium Cs Nepheline Syenite Neph Wollastonite Wo - 

Chromite Cr Nickel Ni Wonderstone Ws 
Clays Clay Nitrates Nit Yttrium Y 
Coal Cc Nitrogen (ammonia plants) N Zinc Zn | 

| Cobalt Co Ochre Oc Zirconium Zr 
Columbium (niobium) Cb Oil sands OSs 

Copper Cu Oil shale OSh MAP LEGEND | 
Corundum Cn Olivine Ol 
Cryolite Cry Opal Opal Symbol = Mine, including beneficiation 

Diamond Dm Peat Peat plants, wells 

Diatomite Dia Perlite Per 
Dolomite Dol Petroleum, crude Pet Circled 

Emerald Em Petroleum refinery products Pet Symbol = Group of producing mines or 
Emery E Phosphate Pp wells 
Feldspar Feld Pig iron Pig 
Ferroalloys FA Pigments, iron Pigm Underlined 
Ferrochrome FeCr Platinum group metals PGM Symbol = Processing plant or oil 
Ferromanganese FeMn Potash K refinery, including smelters 

Ferronickel FeNi Pozzolana Pz and metal refineries 

Ferrosilicon FeSi Pumice Pum 

Fertilizer Fz Pyrite Py (Symbol) = Undeveloped resource 
Fluorspar F Pyrophyllite Pyrp 
Gallium Ga Quartz or quartzite Qtz 

Garnet Gt Rare earths RE 

Gemstones Gm Rhenium Re 

Germanium Ge Rutile Ru 

Gold Au Salt Salt 
Graphite Gr Sand and gravel Sd/Gvl 

Gypsum Gyp Sandstone Ss 

Ilmenite Il Selenium Se 
Indium In Sepiolite, meerschaum Sep 
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UNITS OF MEASURE Association of Southeast 
AND ABBREVIATIONS Asian Nations ASEAN 

Council for Mutual Economic 
| Unit of Measure Symbol | Assistance , CMEA 

European Community EC 
European Free Trade Association EFTA 

American Petroleum Institute Free Trade Agreement FTA 
gravity e API | General Agreement on Tariffs and 

barrels bbl | Trade GATT 
calories cal | gross domestic product _ GDP 
centi (prefix) ¢ | gross national product GNP 
centimeters cm | liquefied natural gas (methane) LNG 
cubic or cubed 3(superscript) | liquefied petroleum gas __ 
cubic meters m’ | (propane-butane) LPG | 
day d | North American Free Trade 

giga (prefix) G | Agreement NAFTA 
gigawatt GW | Organization for Economic 
gigawatt hours GWeh | Cooperation and Development OECD 
gram g | Organization of Petroleum 
grams per metric ton g/mt | Exporting Countries OPEC 
gravity United Nations UN 
hectare ha | United Nations Development 
kilo (prefix) k | Program UNDP 

kilocalories kcal | 
kilograms kg 
kiloliter kL. 
kilometer km 
kilovolts kV 
kilowatts kW 
kilowatt hours kWeh 
liter OL 
mega (prefix) M 
megawatts MW 
megawatt hours MwWeh 
meter m 
million M 
million metric tons Mmt 
square or squared 2 (superscript) 
square meters m? 
square kilometers km? 
standard coal equivalent SCE 
thousand k 
thousand metric tons kmt 
tons, deadweight dwt 
tons, metric mt 

volt V 

watt W 

watt hour Weh 
year a 

Name or Term Abbreviation 

American Petroleum Institute API 
Asia and Pacific Economic 
Cooperation APEC 
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