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EXECUTIVE SUMMARY

The Chilean Economy entered into its 9th year of consecutive growth- averaging 6% or better -
remaining a leader in Latin America. Gross Domestic Product in 1991 increased by 6%; unemployment
dropped to 4.8%; inflation was 18.7%; foreign debt was reduced to US$ 16 B - slightly more than half of GDF;
the trade surplus was US$ 1.6 B, with exports growing approximately 5.5% and imports by 5.7%. Moreover,
Chile continues to lead Latin America in attracting foreign investment, reaching almost 4% of GDP in 1991.

This positive economic trend is expected to continue in 1992; inflation will drop to 15% or less;
unemployment should be under 5%; foreign debt as a percentage of GDP will be reduced further; exports will
increase by 10% (to US$ 9.5 B or 30% of GDP); and, foreign investment will surpass last year’s record.

Mining will remain the number one sector in the Chilean economy. It represents 7.6% of GDP; 2.3%
of total employment; has attracted 50% of the total foreign investment; and most importantly, it represents
55% of total exports (80% of which are copper).

For almost two decades Chile’s open-market economic policy has welcomed foreign investment. The
main legal mechanisms used are the Decree Law 600 that regulates the inflow and outflow of foreign capital,
and Chapter XIX, which is a debt-equity-swap mechanism that regulates the exchange of Chilean foreign
debt owned by foreigners into equity in a local investment.

Foreign investors have used both mechanisms extensively as shown by the size of the investment
figures. In particular, Canadiancompanies haveled the mining comunity in their decision to opearatein Chile
as evidenced by the 17 mining companies that arecurrently established in the country. On the other hand, an
undetermined number of Canadian suppliers of equipment and services are marketing their products in
Chile and increasing their participation in the market.

Supply of Equipment and Business Opportunities

From this study we concluded that Chile will continue to attract foreign investment to the mining
sector and therefore the market for equipment and services will grow accordingly.

There isaneed for technological solutions to the problems faced by thelargest and oldest mines, as well
as a growing concern to preserve the environment. These provide new business opportunities. Similarly, the
new Codelco law now allows the state-owned company (owner of more than 30% of Chile’s minings
concessions) to associate itself with private companies and undertake new projects.

This study shows that the current stock of mining equipment in Chile is US$ 3 billion (mining
companies only, not including contractors). Investment projects of more than US$ 7 billion in the mining
sector over the next 5 years will further increase the demand for and stock of equipment. Purchases of
equipment are estimated to be approximately 400 M per year for the next 5 years. The US$ 3 billion stock of
equipmentonly refers to equipment owned by the mining companies and used directly in the mine operation
(including flotation cells and plant equipment), and not equipment used in construction, buildings and or
owned by contractors.

Demand for New Equipment

As a result of the technological needs of mines in production and the investment projects of new
mining companies, investment for the next five years could reach approximately US$ 1.2 billion per year:
Purchases of equipment for projects being developed and future ones have been estimated in Section 6. The

following points summarize our findings:

- More than 90% of the equipment required will have to be imported. Local manufacturing of mining
equipmenthas not developed sufficiently, i.e. companies are small and do nothave economies of scale, hencé
they are less competitive in price and variety of goods offered.

- Purchases of mining equipment by mining companies over the next 5 years is estimated to be #
minium of US$400 M per year. Annual purchases of equipment depends on the start-up date of the project!
which can vary; therefore, figures are only estimates (annual figures have been corrected according t¢
historical figures, based on Editec’s import records).
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- Historical data shows that approximately 50% of the equipment was purchased in the USA, and since
the main suppliers have notchanged, it is reasonable to estimate that in the future half of the equipment will
also be purchased from the United States.

- A significant part of future purchases/investment correspond to complete plants (the Andacollo
copper concentrator, El Teniente’s sulfuric acid plant, Chagres flash furnace, Escondida’s Sx-Ew plant, etc.)
and heavy equipmentsuchas trucks, loaders, shovels and others. On the other hand, smaller equipment such
as instruments and replacement parts can also reach a significant figure.

Concerned with the need to further develop the mining sector the government is promoting the
development of Chile’s mining industry in two directions. On the one hand, incorporating value added to
the mineral products exported (example: exporting refined copper and not concentrate) and on the other,
develop the industry that manufactures equipment and supplies services to the mining sector with a view
also to developing the export market, as it is already done into some Latin American countries on a small
scale. The government views very positively the integration of foreign and local companies in order achieve
this goal.

Finally, this study identified a total of approximately of 500 suppliers of goods and services to the
mining industry with knowledge and experience in their field (there are many more suppliers). The study
. groups these companies by specialty, provides their name, address, etc. and makes an estimate on the volume
of business that they do. In qualitative terms the volume of engineering services is particularly noteworthy,
since it makes it possible for foreign companies to subcontract a significant part of their services in the local
market; on the other hand, an effort to export engineering services to other Latin American countries has
already started.
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1. OVERVIEW

1.1 Chilean Territory.
The Chilean territory occupies an area of 746,000 square kilometers from the Peruvian border to the

boundary with the Antarctic Territory. Its population is approximately 13.2 million, slightly more than 5
million of whom live in Santiago, the country’s capital.

Other important cities are Valparaiso, the main Chilean port located 120 kilometers from Santiago;
Concepcién, in the Center-South regionnextto the Huachipato steel mill, the military portof Talcahuano and
the coal mines of Lota and Schwager; and Antofagasta, a port in the North of the country, near the big
Chuquicamata, Mantos Blancos and Escondida mines.

1.2 Economic Synopsis.
Gross Domestic Product was almost US$ 30 billion in 1991, with an average per capita income of

approximately US$ 2,250 dollars.

The growth of economic activity, measured by Gross Domestic Product, was 2.1% in 1990 and 6% in
1991.

Inflation was 18.7% in 1991 whereas in thefirst two months of 1992 it reached 0.50%, thelowestaverage
of all Latin American countries, according to ECLA figures (Argentina’s inflation was 5.20 for the period,
Peru’s was 8.4% and Brazil’s was 48.01%). The government’s estimate for 1992 is 15%.

_""Cb;'m;_tierce .
 Transport

Average for sector

During 1991 unemploymentaveraged 4.8%. Inflation was 18.7% compared to 27.3% the previous year.

The Balance of Trade closed with a surplus of US$ 1.6 (1.595) billion, and the Balance of Payments
closed with a surplus of US$ 1.3 (1 .238) Billion. Foreign debt was US$ 16.4 billion at the endof 1991.

Chile’s macroeconomic variables are stable except for inflation.

Its rising trend is due toan excess of foreign currency cominginto the economy, which the Central Bank
is forced to purchase using Chilean pesos. The liquidity introduced into the monetary system makes prices
rise, and to attenuate this situation the Central Bank is using mechanisms designed to withdraw money from

circulation.

This monetary situation has resulted in two government actions which affect foreign investment: the
first was a reserve requirement placed on foreign currency investment in mid-1991 to keep undesired short-
term capital from entering the country to take advantageof theinterestrate differential; thesecond wasa 6.6%

revaluation of the Chilean peso at the beginning of 1992.
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orei Debt and International Reserves (Millions of Dollars) :
Foreigndebt - 16,252 17,425

PublicSecior. . . 112,032 11,792 10553 10,000
_PrivateSector = 4,220 5,633 5852 7,000

Central Bank Reserves 2,948 5,358 6,641 7,000

Population and Employment (Millions of People)

_ TotalPopulaton 127 129 131 133
LaborForce =~ - 4.67 473 479 = 484
~ Unemploymentrate . 53 57 53 50

1.- IMACEC: Monthly economic activity indicator base 1982 = 100.

2.-SOFOFA: Sociedad de Fomento Fabril (Industrial Development Association), a private entity made
up of the companies in the manufacturing industry.

3.-INE: Instituto Nacional de Estadisticas (National Intitute of Statistics), an official organization of the
Chilean Government for preparation and publications of statistics.

1.3 The Labor Situation.

According to surveys made by the Instituto Nacional de Estadisticas - INE (National Institute of
Statistics), the national unemployment rate is around 5%. This rate implies a total of 300,000 unemployed,
20% of whom are the new people that have recently been incorporated into the labor force.

1.4 Balance of Payments.

The Balance of Trade for the 1991 period showed a US$ 1.6 (1.576) billion surplus compared to the US$
1.3 (1.273) billion surplus in 1990. Balance of Payments results showed a surplus of US$ 1.2 (1.238) billion.

In 1991, exports of goods and services were US$ 8.9 (8.929) billion, while imports amounted to US$ 7.4
(7.354) billion. Copper is still the country’s most important export product, contributing US$ 3.7 (3.671)
billion (US$ 3.8 (3.795)billionin 1991). Copper accounted for40.5% of total exports in 1991, compared to 45.7%
in 1990.

This reduction is due to the fact that non-copper exports have also experienced outstanding growth:
exports of agricultural and marine products, as well as industrial products, have doubled in a 5 year period
in monetary terms.

On the other hand, during 1991 total imports increased 4.5 % in value terms, reaching US$ 7.5 (7.453)
billion FOB. The main import product was crude oil; imports of crude were US$ 800.6 million compared to
US$ 693.7 million in 1990.

The volume of imported crude oil increased due to decreased domestic production.

1.5 Foreign Debt.

On December 31, 1991 the Chilean foreign debt amounted to US$ 16.4 billion, a decrease of US$ 1.2
(1.020) billion in twelve months. At the end of March sixty-four percent of the debt corresponds to the public
sector, including the part of the private sector debt that is guaranteed by the State. The other 36% corresponds
to the private sector.
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1.6 Commercial and Foreign Exhange Policy.

The aim of the Central Bank's foreign exchange policy has been to stabilize inflation. Priority has been
given to this objective to the detriment of the previous policy which sought to stabilize the real exchange rate
and maintain national exports in a strong competitive position. The significant inflow of foreign exchange
of non- productive origin that had to be bought by the Central Bank has kept the exchange rate low compared
to previous periods, and has damaged the competitiveness and export capacity of a large sector of the Chilean
economy.

At the beginning of 1988 the general import duty was reduced from 20% to 15%. In June, 1991 a new
reduction to 11% was agreed upon to permit the outflow of excess dollars to keep the price of foreign
exchange low, and to capture part of the money in circulation whichhad beenissued for exchange operations.
The measures that were taken included an obligatory 20% reserve requirement for foreign capital entering
the country, in an effort to diminish short-term capital flowing in to take advantage of highinterest rates - or
possible money laundering, which unbalances monetary equilibrium. This has also affected some foreign
investors who decided to revise their programs in view of newcosts.

1.7 Mining in the Chilean Economy.

Fromiits very beginnings Chile has been connected to the rest of the world through its mining exports.
In fact, Spanish conquerors came to Chile in search of gold, and they found it. With the gold they extracted
they paid for their imports of food and clothing and paid the salaries of the soldiers that continued coming
here for three centuries to restrain the Mapuche people, the most indomitable tribe that the Spanish found
in America.

Gold dominated mining during the three first centuries that Chile was a Spanish colony. Along with
political independence, the boom inssilver, copper, and nitrate started. During the XIX century Chile was the
world’s largest producer of copper; it lost this position when the grades of its deposits decreased, but later
recovered it in the 1980s.

Chile is the largest copper producer and exporter in the world, accounting for 22% of total production
in the Western world. The country is also the largest producer and exporter of potassium nitrate and sodium
nitrate. Chile is the second largest producer in the world of rhenium, lithium, iodine and molybdenum; the
fifth largest producer of boron; the seventh largest producer of selenium; eighth largest producer of silver and
ninth largest producer of gold. Additionally, Chile has approximately 23% of the world’s copper reserves,
as well as important reserves of selenium (21%), molybdenum (20%), rhenium (40%), lithium (58%), iodine
(23%) and boron (4%).
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Some potential projects throughout the world like Windy Craggy in Canada, Salobo in Brazil,
Candelaria, Quebrada Blanca, Zaldivar and others in Chile could raise the world total to 8.2 million ton$
in1994.

There are currently slightly more than 110,000 active people employed in mining, which represents
2.1% of the labor force. :

These workers directly generate 7.6% of the country’s Gross Domestic Product. Mining is a capital
intensive activity directed toward exports. Most mining production is shipped to other countries; for
example, only 3% of Chile’s copper production is consumed in the country.
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The total value of mineral exports in 1991 was US$ 4.4 billion dollars, or 48% of the total; 82% of this
figure corresponds to copper. Copper also accounts for 40% of total exports. Because of the larger growth of
non-copper exports, the share of copper in total income has declined.

Because Chile is a mining country Chile is an important market for mining equipment and for certain
materials like sulfuric acid, sodium cyanide and flotation reagents. Growth in the mining sector will increase
imports of equipment and inputs.

Oil is the most relevant import product. The decrease in national production due to depletion of the
wells in Magallanes has increased imports of this fuel to over US$ 800 million in 1991. This figure is expected
to continue to rise because of decreasing domestic production and the steady growth of the Chilean economy.

Domestic demand for coal has also increased. This demand is being met mainly by national
production, even though coal imported at lower prices in recent years has been a strong competitor for
Chilean producers. Most imported coal is higher caloric and blended with lower quality local coal.

Copperis themostimportant mineral exploited together with its by-products: molybdenum, rhenium,
gold and silver. As of the 1980s Chile has also become an important gold producer; it is the ninth producer
in the world with annual production of approximately 30 tons.

1.8 Foreign Investment.

The Chilean private mining sector is growing rapidly as a resultof its large natural reserves and several
deliberate incentives such as the implementation of the Foreign Investment Law (DecreeLaw 600, the Mining
Code and debt-equity swaps under Chapter XIX of the Foreign Exchange Law.

As a result, the Chilean mining sector is particularly attractive to both national and foreign investors,
and mining explorations have boomed since the mid-1980s. The start-up of several projects that are now in
the planning stage will raise mining in Chile to even higher levels during the 1990s.

Investment made by international companies has increased copper production from 1.3 million tons
in 1987 to 1.8 million in 1991, and it is expected to rise to 2.2 million in the first half of the 1990s.

Also as a result of foreign capital inflow, an increase from 20 to approximately 36 tons has been
projected for gold production, and an increase from 500 to 850 tons for silver for the same period.

Production of both metals in 1991 was 28,828 kg and 673,657 kg, respectively.

Based on investments already made and those in progress by both local and foreign capital, the
production of nitrates, iodine, bentonite, diatomite, sulfuric acid, lithium, potassium chloride, potassium
sulfate and boric acid has experienced a significant increase.

Finally, coal productionhas also grown from 1.7 million tons to around 2.7 million in the past few years,
and there is potential for further growth which will materialize depending on the evolution of the domestic
market and the price of imported coal. International capital has not been invested in coal as yet.

Foreign investment approved in 1991 was US$ 3.1 (3.070) billion, US$ 2.3 (2.282) billion was for
investment in mining. The largest foreign investment was the Candelaria project at US$ 1.5 billion. US$ 400
million was also approved for Zaldivar. Four new projects and the completion of works in another four play
an important part in the materialization of these investments. The new projects are Cerro Colorado,
Quebrada Blanca, Refugio and Andacollo, and the works being concluded are Los Bronces, La Coipa, Los
Pelambres and Lince. : :

Otherauthorized investments correspond to US$ 20 million for RTZ to establishan agency in Chile and
US$ 25 for Sphere to manufacture mill balls.

Mount Isa of Australia is considering investing in the mining sector. It plans to invest approximately
US$ 300 million in a large copper mine and a processing plant over a 10- year period. Hecla Mining Co. of
the United States will explore possible copper, silver and gold deposits in the II, Il and IV Regions. There are
also state-owned Chinese companies which are seeking joint ventures with Chilean companies to exploit
gold and copper.
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1.9 Canadian Mining Companies Operating in Chile.
Canada’s presence in local mining operations has increased significantly in recent years. At present
Chile is the Latin American country with which Canada has the most dealings in the mining area. 1990
statistics indicate that 43% of total foreign investment in Chile under Decree Law 600, (US$ 491.6 million
corresponded to Canadian capital, especially in mining.
Currently, approved Canadian investment in Chile is US$ 2.2 billion, a figure that could reach US$ 4
billion if current projects under study materialize.
In 1990 the trade balance indicated that Canadian exports to Chile exceeded 188 million Canadian
dollars, whereas imports were 180 million Canadian dollars which resulted in a positive balance of US$ 8
million for Canada. In 1991 the figures were 146 million Canadian dollars in exports from Canada to Chile
and 183 million Canadian dollars in imports.
: 17 Canadian companies are operating in Chile in the mining industry, including the following: Bema
Gold, Rio Algom Ltd., Princeton Mining Corp., Placer Dome, Cominco Resources Intl. Ltd., Dayton
Development Corp., Lac Mineral, Minera Rayrock, Noranda, KAP Resources Ltd., Tec Corporation, TVX
Gold Inc., Inco Ltd., Bridger Resources Inc., Northgate, Rayrock (Midland Gold), International Mahogany
and Canpro Development Ltd. Glamis Gold also participated, butit withdrew from the San Cristobal mining
project and sold to the Australian company, Niugini Mining.
Noranda is also exploring in the North of the country (First and Fourth Regions).
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1.10 Investment via Decree Law 600.

Foreign investment authorized through D.L. 600 decreased 51% in 1990 compared to 1989; it dropped
from US$ 3 (2.959) billion to US$ 1.5 (1.446) billion. Investments that were carried out, however, increased
from US$ 898 million to US$ 1.1 (1.132) billion between both periods.

The largest project carried out in 1990 was Escondida, with a total investment of US$ 830 million. The
construction of La Coipa’s major plant was completed in 1991, and Lince and San Cristébal started
production.

2. IMPLEMENTED -
Mining . 657 546 604 152 377 64 6292

Mining% 252 454 . 673 556

1.11 Investment via Chapter XIX.

This debt-equity-swap mechanism for capital inflow has not been favored by the present government,
because it does not attract new capital to the country. The government wants new investment rather thana
modification in the ownership of companies in exchange for money that has already entered the country. It
wants to channel foreign investment into high-priority areas and make better use of it. It wants investment
in the mining sector to be made through DL 600; therefore, this sector is not included in the priorities defined
by the Central Bank for operations under Chapter XIX.
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These priorities have been focussed on the areas of communications, energy, tourism, banking and
environmental protection projects.

Mining, fishing, insurance, pension funds and other financial services have been excluded.
The Central Bank has declared that it will not accept any operations under US$ 5 million.

This policy has caused investments to decline in 1990 compared to 1989 from US$ 1.1 (1.057) billion to
US$ 330 million.

Adding both mechanisms together, total investment fell in 1990 to US$ 1.5 (1.462) billion compared to
US$ 2 (1.955) billion in 1989. For the 1982-1990 period the total for investments using both mechanisms was
US$ 7.5 (7.491) billion.

1.12 Political Aspects.

Patricio Aylwin took over as President of the Republicon March 11, 1990 after 17 years of authoritarian
government. The new government inherited an efficient economy that was operating under intense social
pressure. The Minister of Finance, Alejandro Foxley, has been successful in maintaining macroeconomic
equilibrium, although he has faced some difficulties caused by the excess of foreign currency coming into the
country. This has caused inflationary pressures which have prevented greater government expenditure on
social welfare. The political cost of economic control will probably weaken popular support for the
government and the unity of parties in the "Concertacién”, the coalition of political parties that backed
Aylwin.

l. 13 Taxes.

There are two levels of corporate taxes on foreign companies in Chile: a First Category Tax - a 10% rate
before 1991 and after 1993 and a 15% rate between 1991 and 1993. This tax is paid on profits before taxes,
whether profits are distributed or not. There is also an Additional Tax Rate of 35% with a credit for the First

Category Tax, which is paid when dividends are distributed to shareholders abroad. The comprehensive tax
rate is 35% of income. '

It is also possible for investors that have made use of Foreign Investment Contracts with the State of
Chile to choose between the normal tax law, subject to variations, and a permanent, agreed, fixed tax rate of
49.5% (it is being studied whether to reduce this to 42,5%).

Organizations and Institutions Associated with Mining.

The main state organizations associated with the mining sector are the Ministry of Mining and the
Comisi6n Chilena del Cobre (Chilean Copper Commission). The Ministry of Finance, through its control of
state-owned mining company budgets and ministerial organizations, also influences the Sector.

Some Government-related companies also have an importantinfluence on mining activities. These are
the Servicio Nacional de Geologia y Mineria (National Service of Mining and Geology), and the Centro de
Investigacion Minera y Metaliirgica (Metallurgical and Mining Research Center).

Some private organizations related to the mining sector are the Sociedad Nacional de Mineria -
SONAMI (National Mining Association), the Centro de Estudios del Cobre y la Mineria - CESCO (Center for
the Study of Copper and Mining), the Comité de Promocion de Usos del Cobre - PROCOBRE (Committee for
the Development of Copper Use), the Comité de Exportacion de Servicios para la Mineria - COEXSERMIN
(Committee for Export of Mining Services), the Revista Mineria Chilena (Chilean Mining Magazine which
also publishes the Chilean Mining Compendium).

1.14 Duty-free Areas.

- Another possibility offered to the foreign investor is the use of the duty free zone of Iquique, ZOFRI.
These are tax-free premises located in the city of Iquique, I Region, in the northern part of the country, where
products in transit to other regions and countries can be stored, marketed or assembled.

The use of the ZOFRI permits mining investors to defer payment of rights and taxes for equipmentand
inputs until the time they will be used.
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Il. METALLIC MINING

I.1. Mining According to Extraction Methods

Il.1.1 Comparative overview.

Mining exploitation methods in Chile have evolved from underground mining to open-pit mining.
This is evidenced mainly in gold mining where galleries and tunnels have been replaced by pits in new
investment projects. In copper mining, the big operations have opened a pit next to the traditional mine, like
in Andina and Salvador. Others, like Los Bronces, have evolved from underground to surface operations. In
coal mining the underground exploitations in Arauco have faced competition from the Pecket open pit in
Magallanes. Therefore, open pit mining is the most significant method of mineral exploitation in Chile.

Production of copper, iron, gold, silver and coal is done through open pit operations. Likewise, the
mining of nitrate and the salt mines may also be considered open pit.

According to the figures shown in Table VII, 61% of total fine copper is produced by this system. It is
the only exploitation system in iron mining and supplies 100% of production. In gold mining, open pits
supply 63% of total production and in coal mining, 41% of the total. Most silver production is obtained as a
by-product of copper and gold, mainly from open pit mining.

. % Openplt
%Undergrbun‘d' v

As the metallurgical treatment technologies of minerals have progressed, surface operations have
acquired more importance. This is especially true in gold mining where the metallurgical feasibility of
recovering metals from minerals with grades as low as 1 gram of gold per ton or less has turned mass mining
into the most appropriate and economic method.

This possibility has greatly expanded this processing method, along with a significantincreasein total
mining production dueto the favorable conditions for foreign investment which have encouraged the inflow

of capital into Chilean mining.

I.1.1.1. Open Pit Mines.

Open pit mining has played the most important role in the growth of mineral production. La
Escondida’s large copper deposit is famous worldwide, and started production at the end of 1990. La Coipa,
inaugurated in October of this year, is also an open pit mine, as are Lince and San Cristobal which were
inaugurated at the end of 1991. The Quebrada Blanca and Andacollo projects also contemplate open pit
exploitations. The only important new underground projects are Los Pelambres and Zaldivar.
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Among traditional open pit mines we can not forget to mention the two open pits of the Chuquicamata
complex, which produces 43% of Chilean copper and 8% of world copper.

Itis expected thatopen pit mining for copper production willincrease its share from 61% to 66% of total
operations; gold will increase from 63% to 69%; coal, from 41% to 59%. In the case of iron, where open pits
are the only mass exploitation method, the situation will be maintained even though new operations like Los
Colorados are initiated.

. Openpit  15% 10,000 2 2,200
“Underground 800 0 11 1,500
TOoTAL - 2,350 10,00 35 3,700
 %Openpit 6% 100% 69%  59%
 %Underground  34% % % 4%

In addition to La Escondida, La Coipa and Choquelimpie, other deposits like Lince, Las Luces, Los
Pelambres and Zaldivar (in copper), San Cristobal, Refugio and La Pepa (in gold), are entering production
and others like Los Bronces are being expanded. Other projects like La Candelaria, Quebrada Blanca, and
Andacollo have been approved, and Rosario, Cerro Colorado, Zar-Ivan and several others are under study.
Most of them, as can be seen in Table X, are open pit exploitations.

The Main Open Pits.
In copper mining, 61% of total production comes from open pit mines. The main ones are the following:

‘Chuquicamata (Codelco) 570,000 tons annually

‘Mina Sur de Chuqui (Codelco) 70,000
- Quebrada M (Codelco/Salvador) o 25,000
- Sur Sur (Codelco/Andina) . ’ 65,000

- Los Bronces (Disputada) : 140,000

~ Mantos Blancos (Angloamerican) o e 36,000

- La Escondida (RTZ, BHP) e 330,000

Lo Aguirre (S.M. Pudahuel) Gl e i 4000
~ LaCascada (S.M. Pudahuel) e i - 15,000
. Carolina de Michilla (Luksic) e o S B000
- Santos (Phelps Dodge) - 10,000
* Lince (Outokumpu) 20,000
Los Bronces (Exxon) 90,000
TOTAL | 1,290,000

29




Chilean Mining: Supply and Demand for Mining Equipment and Services F

I1.1.1.2 Underground mines.

In copper the main underground mines are El Teniente, Salvador and Andina of Codelco; El Soldado
of Disputada de Las Condes; and, Mantos Blancos of Angloamerican. Thereare other smaller ones like Punta
del Cobre of ENAMI, some private ones like La Cascada of Minera Pudahuel and other smaller exploitations.

In general they are traditional exploitations which have inherited the methods that were predominant
during the first half of the century. Itis not appropriate to transform them into open pitoperations, but when
the ground allows it open pit mining is preferred. This explains why their adjacent deposits are exploited in
this way. :

. ‘El,Terii'énté (Codelco) : 330,000 tons of fine copper
_ Salvador (Codelco) 65,000
~ Andina (Codelco) ' 65,000
_HlSoldado . | 70,000
,Mantqsv'Blancos'(Angloamerican) 36,000
~ Small- sized mining sector . 15,000

581,000

_ TOTAL

Except for Chuquicamata, Codelco Divisions have traditionally been underground mines: El Salva-
dor, El Teniente and Andina. However, they have evolved.
In 1989 Salvador also initiated the exploitation of a nearby deposit called Quebrada M by means of
_open pit. At present Quebrada M produces 24% of the mineral extraction of the Salvador Division.
In 1983 Andina developed an open pit which currently supplies half of its total production which i
120,000 tpy of fine copper contained in concentrates.

1.2 Copper

11.2.1. Codelco-Chile.

The most important Chilean State-owned company is the Corporacion del Cobre (Codelco), made up
of five productive Divisions: Chuquicamata, El Teniente, Salvador, Andina and Tocopilla. The first four are
copper producers and the last one produces electricity, mainly to supply the Chuquicamata complex.

Codelco’s main office is in Santiago from where it coordinates all production, supply, and sales
activities.

Codelco’s annual production is 1.1 million tons of fine copper, more than half of which is obtained from
the open pit mine of Chuquicamata. The Corporation accounts for eighty per cent of Chile’s coppe!
production - a figure which is decreasing due to new mining investments - and almost fifty per cent of th
country’s export revenues. Codelco’s sales are approximately US$ 4 billion per year, and its authoriz
investment for 1992 is US$ 430 million. Its importance as a consumer of all kinds of capital goods, inputs and
services justifies a more thorough analysis of its structure and projects.

In the long term, it is estimated that Codelco’s production will decrease from 1.1 million tons in 199}
to approximately 800,000 tons toward the end of 2010. Average grades will fall from 1.3% in 1990 to 1% a¢
of the year 2000.
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In spite of Codelco’s problems, it is estimated that Chile’s share of primary copper production, which
is currently 21%, will increase to 25% or maybe slightly more, with the implementation of some expansion
programs in present companies and new private investment.

I1.2.1.1 Codelco Reserves.

Codelco is the owner of 882,931 hectares of land, 29,302 of which, or 3.32 per cent, correspond to
deposits that are currently being exploited. This area represents 31 per cent of the country’s total mining
property, and more than half of it is located in the II Region.

A report from TASC, advisory group to the Chamber of Deputies, indicates the following reserves for
Codelco deposits:

i 21,025.40

I 0.1 24578

o . 1894 . 39,584.60

no 228 476520

o . 021 438.90

_ Totrerilic m iose v 1,797.40
. . 0570 eTag
069 1,442.10

10460 218,614.68

13832 289,104.68

 1960tAs 1477

11.2.1.2. Production and type of products.
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. Electolytic. . . 615657 678634 616,361
Firerefined 137,864 oo B9738 115416

' Anodes 110,366 124,539 153,647
_ Blister e - 7544 v 85,034 7:721

 Concentrates 304104 27,377 | pmie

1195322 . 1,125478

11.2.1.3 By-products.

In 1991 molybdenum production was 14,434 fine metric tons, compared to 13,830 the previous year.
7,087 tons of this production correspond to molybdenum trioxide and 7,347 tons correspond to molybdenum
sulfide concentrates.

Production of metal doré was 196 tons; 70 tons of this production came from material outside the
Corporation’s companies. The previous year 218 tons of metal doré were obtained.

Sulfuric acid production was 593,863 tons, surpassing the previous year’s production of 516,624 tons
by 15%.

11.2.1.4 Chuquicamata Division.

The main mine of the Chuquicamata complex has reserves of 3 (3.029) billion tons of mineral with an
average grade of 1.03% and deep open pit mineralization. 59 million of these reserves are oxides and 3 (2.970)
billion are sulfurs. Chuqui Norte, has reserves of 1.9 (1.866) billion tons, 376 million of which are oxides and
1.5 billion (1.490) are sulfurs. The SurMine has total reserves of 235 million tons; all of which are oxide
minerals. El Abra contributes with a total of 1.1 (1.122) billion tons, 406 million of which are oxides and 716
sulfurs. Average grades of these reserves are, in the main pit, 0.86%; Chuqui Norte 0.89%; Mina Sur 1.4% and
El Abra 0.63%.

In 1991 Chuquicamata produced 641,429 tons of fine copper. A reduction of about40,000 tons in its own
productionoccurred in 1991, due to lower mineral grades and astrike that took placein the middleof the year-

The projects that have been developed in recent years have raised copper production capacity 0
750,000 tpy. However, it is estimated that production will decrease gradually towards the year 2000, until it
reaches 550,000 t. At that time mineral grades will be approximately 1% compared to 1.3% today. Expected
concentrate grades are 30% compared to over 36% today. The pit will reach a depth of approximately 750
meters.

When the pit is deepened it will be necessary to extract more waste material from the back or sides t0
obtain the same amountof material. Inaddition, trucks and conveyor belts willhave to cover longer distance$
with higher consumption of fuel and energy and, therefore, lower productivity. On the other hand, in the
mine’s amphitheater there is no more room for equipment which makes it difficult to increase the volume?
of material extraction.

Chuquicamata has implemented an emergency action plan to transforma large section of the open pit
into an underground mine. The danger lies on the western slope, the main production area, where theincliné
is so steep thatits collapse s feared. Large cracks have appeared which threaten the slope’s stability, as it ha
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a 32 degree incline. This situation is due to the fact that exploitation programs did not widen the pit
sufficiently, in an effort to lower costs and exploit higher grade minerals.

Codelco’s new administration has requested studies of Bechtel Corp., Davy Mackee Intematiox‘ml
Corp., and Fluor Daniel Inc., all U.S. companies, to develop an underground mine with a production capacity
between 30,000 and 80,000 tpd of mineral.

However, during 1991 priority has been given to geological explorations in areas near Chuquicamata
with positive results. The exploitation of these areas is being evaluated. These projects have a similar grade
to the current main pit’s grade; therefore, there is no clear advantage in accelerating exploitation.

Chuquicamata, like the rest of Codelco, is concerned about production costs. They have increased from
43 cents in 1985 to approximately 55 cents in 1991.

11.2.1.5 Salvador Division.

The Salvador Division of Codelco Chile is located in the III Region, in the mountain area opposite the
port of Chararal. It exploits the underground mine of Salvador, the open pit Quebrada M and the Potrerillos
smelter and refinery located near the former Potrerillos Mine, about 50 kilometers from the present mine.

The deposit’s proven reserves are 190 million tons of mineral with a 0.9% grade, which is enough for
a useful life of approximately fifteen years. There are probable reserves of another 190 million tons
surrounding the present mine, with grades of 0.6%.

Exploitation of these reserves would extend the mine’s life for another fifteen years. Production is
currently 91,000 tons of fine copper.

The low grades of the mineral currently being exploited are a source of concern to this Division which,
when the copper price was low, faced the threat more than once of closing down or being privatized because
of high costs.

The presentadministration has received the needed oxygen of better copper prices, which has enabled
it to plan for the future with less pressure. The exploitation of the Quebrada M pit has also provided
temporary relief, because it has allowed cost reductions.

Intensive mineral exploration is being carried out in the area to find a longer-term solution to the

Division’s problems. Copper and gold explorations are being carried out in the area between La Coipa and
Salvador. -

The Potrerillos smelter and refinery is offering the Division lucrative new business. At present there
is a world scarcity of smelting capacity, which has raised treatment cost of concentrates to double the cost in
the not too distant past. This has permitted the Potrerillos smelter to treat approximately 40,000 additional
tons of fine copper with concentrates from other Codelco and Enami plants. There is a plan to expand
Potrerillos - which must be approved by Codelco - which would increase capacity from 500 thousand tons
of concentrate per year to 700 thousand.

Salvador has faced a decrease in ore grades, due to the significant dilution (contamination) of the
mineral. The ore grade expected for the year was 0.9% and only 0.6% has been achieved which implies the
same amount of work but lower production. In order to solve this problem, the rhythm of extraction was
reduced to make it more selective.

Production costs in the Salvador Division have decreased from approximately one dollar per pound
of copper to US¢ 72 at the end of 1990. This has been considered one of 1990’s most positive aspects.

Open pit exploitation of Quebrada M since August, 1989 provides 20% of its own production. During
1990 Quebrada M was exploited at a rate of 8 thousand tpd with an average grade of 1.74% copper. This grade
declined to 1.12% in 1991.

During 1990 Quebrada M was exploited at a rate of 8,000 tpd, with an average grade of 1.74% copper,
which is estimated to have decreased to 1.12% in 1991. The underground mine is exploited at a rate of 26,000
tpd, totalling 34,000 tpd, with an average grade of 1.0% copper and 0.012% molybdenum.

With these achievements and the decision to proceed with the Inca Project, ata cost of US$ 25 million,
the Salvador Division is overcoming the risk of disappearing as a copper producer.

Directory XI.2 Equipment Inventory provides information on the equipment used in Salvador .
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I1.2.1.6 Andina Division.
Andina is one of Codelco’s newest Divisions. It was developed in the late 60’s initially by Cerro

Corporation of the United States.

Andina’s indicated and inferred reserves are 1.5 billion tons of mineral, but production plans only
include 400 million tons, with a cut-off grade of 1.06%. At the current exploitation rate of 35,000 tpd, these
reserves are sufficient for seventy years of useful life, but to maintain that rate it will be necessary to expand
activities and start operating the Mine’s Third Panel, which involves considerable investment. It is intended
to raise the exploitation to 60 thousand tpd, thus reaching production capacity of 200,000 tons of fine copper
per year compared to the current 120,000 tons. It would involve a semi-autogenous mill with one or two
secondary mills and on-line crushers, and the exploitation of 489 million tons of mineral overa25-year period,
with an average grade of 1.02%. In the long-term, operations will be underground once again as the mineral
existing in the pits will be depleted.

Andina has several typical characteristics that differentiate it from other Chilean mines. It forms 2
single mineralized deposit with Los Bronces of Disputada de Las Condes, it has an underground concentrat-
ing plant, and it is the only one of Codelco’s Divisions that does not have a smelter.

Andina was exclusively an underground mine for many years. But in 1980 a large deposit was
discovered in the upper part of the orebody, under a thick layer of ice and snow, 2,500 m. south of the
underground mine. Studies recommended it be exploited as an open pit. The application of the open pit
exploitation method to the upper part of the deposit has had such positive aspects as low initial investment,
the short period of time necessary to implement and execute the project, and a low over burden-mineral ratio
during exploitation. Nevertheless, it can only be operated eight to nine months of the year due to adverse
weather conditions.

The Sur-Sur mine has been an important factor in the development of Andina. At present this open pit
supplies almost half of all Andina’s mineral which is 6.5 million tpy, and it is expected that this proportion
will be maintained until the beginning of the next millennium. US$ 54.6 million has been invested in this
deposit.

Andina is completing an expansion plan which raised its exploitation rate from 26,000 tpd in 1986 t0
35,000 tpd today, and to 40,000 tons in 1992. The latter project has required investment to date of US$ 13
million.

A second open pit has recently complemented surface mineral production. This is the North Pit which
is much smaller than the first one.

In the long term operations will be underground again, because the mineral contained in the pits will
be depleted.

Directory XI.2, Equipment Inventory, provides information on the equipment used in Andina.

I1.2.1.7 El Teniente Division.
El Teniente is Codelco-Chile’s second Division in terms of production and labor force. It exploits the

largest underground mine in the world in the VI Region, east of the city of Rancagua.

El Teniente has been the Division which has had more operative problems in the past years. Successive
rock bursts in the main exploitation area have raised a problem that at times has appeared to be insoluble:
A recent strike which brought up the subject of the Division’s difficult labor relations, ended in an increasé
in costs. These have risen from 42 cents in 1985 to 68 cents in 1990.

Only last year they rose 10 cents because of the new requirements to strengthen the mine.

This situation has forced postponement of planned expansion which was intended to increasé
production to 383,000 tpy. Only 278 8 tons were obtained in 1991, and a maximum of 340,000 tons will bé
reached towards 1997.

The mine’s measured reserves are 1.5 (1.504) billion tons with an average grade of 1.19%, equivalent
to 17.9 million tons of copper.

Teniente Production Programs.

The Division planned to increase production levels to 366,000 tons in 1991 and approximately 383,000
tpy in 1993. From that year on, because of the lower grade and increased hardness, a gradual decrease in
production would occur.
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Until very recently exploitation of the ore deposit - carried out through the Block Caving method at
a rate of 90,000 tpd of mineral - was centered on the secondary enrichment of the upper part of the deposit.
This sector is being depleted, however, and a deeper area called "primary ore" with lower grades and greater
hardness has been developed since 1976.

Exploitation has combined the Block Caving system with the use of LHD transfer in a system called
Panel Caving.

Currently the El Teniente mine has 6 productive sectors, all of which use the Block Caving exploitation
method and variants for handling broken ore. They are: Teniente 5 Pilares (until 1993), extraction with
scrapers; Teniente 3 Isla (until 2002) and Teniente 4 Norte (until 1991), both with manual extraction; Teniente
4 Fortuna (until 1994), Teniente 4 Sur (until 2006) and Teniente Sub-6, all with mechanical extraction with
LHD equipment. Teniente4 Regimiento is being prepared (1993 to 2005), extraction with LHD, as well as
Teniente Sub-5 (1994 to 2006), manual extraction.

Because of depletion in the remaining sectors of the Mine, the contribution of Teniente Sub-6 will
increase steadily until 2007 when it will account for 100% of the El Teniente mine production.

Prime grades of the current operation are 1.4%. A gradual decrease in these grades is estimated, until
they reach approximately 1% by the end of the century.

The mineral is loaded at Teniente 8 and transported to the new crushing plant in Colén, which in its
first stage has a crushing capacity of 46,000 tons and in the second stage doubles its capacity, by installing a
second module, as the increased production of Teniente Sub-6 makes it necessary. This is accomplished by
installing, in successive stages, two 54" x 74" revolving crushers in one building.

The Mina Norte, Teniente Sub-6 project, initiated its productive stage on July 18, 1989. In January, 1990
a rock burst interrupted productive activities in the area by affecting the provisional transport gallery’s
stability. This gallery was recovered in April, but in the beginning of July, 1990 a new explosion caused the
paralyzation of all activities and the systematic strengthening of all levels. It was concluded that this area is
subjected to great stress and that rock bursts are different from those at Teniente 4, because they are not
associated with blasts or lithological contacts but with the rock’s structure.

In April, 1991 Teniente Sub-6 reinitiated productive activities.

However, on May 23 a new seismic event shook the level, and it was closed once again. Investigations
determined that the area which had been definitively strengthened behaved well in the rock burst and that

the worst damage occurred in the preparation and development areas which were strengthened with
development support.

Definitive strengthening was immediately installed in those areas.
The nature of this rock burst was different from all previous ones.

This factor is also being investigated. Queens University of Kingston, Ontario has been involved in
evaluation and diagnosis of El Teniente rock bursts.

In August, 1990 Codelco called for an international bid to carry out a technical audit on the state of
the mine. This bid was awarded to the British Consulting Company, Techpro Mining & Metallurgy. This
company determined that there were errors in the design, operation and strengthening of the Sub-6 level.
The report states that geomechanical manifestations and seismic events that have taken place since 1976
were not considered when operations started in the primary rock, and that the authority’s criteria of
permanently ignoring adverse events in the mine should be severely criticized. The report recommends
adequate strengthening and new operating practices, in addition to a careful study of the nature of the rock
bursts.

El Teniente’s copper production has decreased since the closing of the Teniente Sub-6 level, the main
production area. The scarcity of mineral affected the supply of the Sewell and Colén concentrators and the
Caletones smelter.

The closing of this sector would hinder completion of the short and medium-term production
programs which planned to increase production to 114,000 tpd of mineral in 1992, which represents 360,000
tons of fine copper per year. The Minister of Mining estimated a decrease of 25,000 tons in the Corporation’s
production due to this problem. Among the new practices being evaluated is equipping the transfer dams
with aluminium plates, which have proved efficient. Development with immediate definitive strengthening
seems to be the best alternative, as it satisfactorily resisted the last rock burst.
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Teniente Investments.

Over the past 10 years El Teniente has invested approximately US$ 1.1 billion in technological
improvements, allowing the Division to adequately face important problems such as the change in rock
composition, the reduction in mineral grade, and ecologically acceptable tailings disposal. In addition, ithas
introduced new technologies that have increased productivity and decreased costs, which have even been
applied in other Divisions of Codelco, in Enami, and abroad, like the Modified Converter technology being
used in Zambia with the technical assistance of professionals from the Division.

Modernization of the Caletones smelter started in 1985 with the application of the Modified Converter
technology mentioned above, refining with fire in tilting furnaces, the injection of dry concentrate in
converters and others such as anode casting, implemented in 1988, and important investments in environ-
mental control that should be completed in 1992 with the installation of a new 1500 tpd production sulfuric
acid plant.

In 1985 the first industrial plant for solvent extraction started operating witha capacity of 9,000 tons
of cathodes per year, which can be expanded to 12,000 tpy. There are plans to initiate the construction of a
new plant in Sewell with a capacity of 8,000 tpy of cathodes. This kind of process makes it possible to reduce
operating costs to US$ 13.5 per pound of copper, compared to US$ 41.5 in traditional mining; in both cases,
this does not include depreciation of facilities and equipment.

During 1990 the Division’s total investments were US$ 137.5 million or 42% of the Corporation’s total
investments. These financial resources were directed to the Division’s current development program, which
plans to increase productive capacity to 383.000 tpy and to develop exploitation fronts for the next 15 years.

This program was originated in 1988, with two basic objectives: the expansion of both the smelting
capacity and the mineral processing capacity.

Teniente Expansion of the Smelting Capacity.

According to the Development Plan of the El Teniente Division, this project will increase the
processing capacity of concentrates at the Caletones smelter.

The following works are included:

- Replacement of two Teniente type converters with larger ones.

- Dry concentrate injection system into Teniente converters.

- Anode casting system.

- Replacement of two conventional converters with larger ones.

- Construction and assembly of the electric substation.

- Tilting furnace system for slag cleaning.

During 1988 one El Teniente type converter, two conventional convertersand theanodecasting system
started operating. The latter will provide a better quality cast product than blister with a different form. The
project included the enlargement of the converters’ shed by approximately 80 meters, construction of a
casting shed with a 3,400 square meter area, an Outokumpu casting wheel which is the largest in South
America, and two anode refining furnaces. The wheel or carrousel has an tph capacity of 275 kg anodes each.
Production capacity is approximately 150,000 copper tons as anodes, that are being sent to the electrolytic
refineries in Ventanas and Chuquicamata. The investment of US$ 56 million was completed in 1991.

In 1990 capacity was increased by means of the Slag Crushing Plant and Conventional Converters 1
and 2.

Teniente Expansion of Mineral Processing Capacity.

The objective of this project was to increase the processing capacity of the concentration facilities from
95,000 dry tons per day to the mine production level of 110,000 dry tons per day in 1991, and 116,000 dry ton$
per day in 1992. It included a 42 inch wide conveyor belt, a 54" x 74" semi-autogenous mill for 24,000 tpd, 2
ball mills, 1 pebble crusher, 1500 cubic feet cells, flotation columns in the Molybdenum Plant, a new 325"
tailings thickener, expansion of the electric substation and new water catchments. Investment in the new
crushing plant was US$ 42 million.
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In 2006 mining resources above the feeding level of the old Sewell concentrator will be depleted, a.md
at that time it will be necessary to decide on their replacement by a more modern unit in Colén the technical
and economic feasibility of transporting mineral up to the concentrator.

Information on the equipment used in Teniente may be found in Directory XI.2, Equipment Inventory.

I1.2.1.8 Challenges to Codelco.

Decreased productivity, increased costs, lower grade minerals and depletion of deposits are the main
problems faced by Codelco at present.

Investments made by Codelco have not been excessive. Extraction methods have not varied significantly
with respect to methods used 15 to 20 years ago. Operations have been rationalized, economies of scale have been
introduced, and the use of facilities has been intensified. The most important technological contribution has
consisted of obtaining higher productivity using existing equipment. Availability of equipment has increased,
with adequate programmed maintenance, and marginal investments have been made.

Most of the new developments are based on conventional technology, and the most important ones
have been the solution to the problem of mineral treatment at Ex6tica - today Mina Sur - and the smelting
system at El Teniente.

Other problems that are expected in the future involve the increased impurities and other metallic
elements that will appear as exploitation takes place at greater depths, which will require the development
of control and recovery methods. Perhaps exaggeratedly, it has been said that Chuquicamata now contains
more arsenic than copper.

The solution to these difficulties has raised operating costs in all Corporate Divisions. Average costs
of producing a pound of copper have increased from US¢ 48 in 1985 to US¢ 60.25 in 1991.

In Chuquicamata costs rose from 47.6 cents to 50.2 cents in Salvador from 73.5 to 84 cents, in Andina
from 48.4 to 50.5 cents (without processing) and in El Teniente from 49.9 to 68.1 cents.

In addition to the pressure on costs resulting from changes in technology there are higher salary
demands now. This item increased from 11.1 cents per pound in 1985 to 16.1 in 1990.

This point brings up another of Codelco’s problems, which is productivity. Remuneration costs are
high mainly because of the number of workers and labor absenteeism. The start-up of La Escondida, which
will have higher production than El Teniente with a staff of only 1,000 workers (without processing), has
emphasized this problem. The personnel at El Teniente is about 9,300 workers.

11.2.1.9 The Codelco Law.

In mining, one of the most controversial aspects of President Aylwin’s first year of government was
the Law that will govern the Corporacién del Cobre.

The bill presented to Congress by the President of the Republic was divided into six articles with the
following content: ’

1. Empowers Codelco, with the authorization of the Chilean Copper Commission, to dispose of claims
that are currently unexploited.

2. Refers to the scope of that authorization; it refers to the juridical acts that Codelco is permitted to
carry out with the claims.

3. Authorizes Codelco to transfer those claims that do not justify exploitation on a large-mining scale
to Enami.

4. Establishes the requirements necessary to adopt a decision to associate - which requieres favorable
votes from five of the seven members of the Codelco Board of Directors - (among them the votes of the
Minister of Finance and Minister of Mining) and stipulates that the agreement must be countersigned by the
President of the Republic.

5.Stipulates that the rights acquired by Codelco in the partnerships they form can be transferred only
if the requirements indicated in the preceding paragraph are met.

6. Indicates that the Chilean Copper Commission’s report, which establishes that the deposits that are
transferred correspond to claims that were not being exploited when DL 1.167 of February 27, 1976 was
issued, must be a favorable one.
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The project has been heavily criticized by both sides. Businessmen demand greater autonomy from
Codelco to transfer unexploited claims and create partnerships, in order to increase the Corporation’s
flexibility and enable it to face new times with a private- sector mentality. The leaders of the Confederation
of Copper Workers state that the law means de-nationalizing copper by permitting the transfer of land to
private owners. Chuquicamata’s union leaders have declared their strong opposition to thelaw’s privatizing
powers.

11.2.1.10 Investments.
Investments will be aimed at maintainance of installed capacity and, especially, reduction of produc-
tion costs, improved productivity, decontamination and geological explorations.

Estimates of Codelco plans amount to a US$ 350 million annual investment. There are, however,
factors that indicate even greater need. Reserve depletion in Salvador would make it necessary to open up
new alternative exploitation sites with higher initial investment. In Teniente, primary rock has caused
problems that are more serious than predictions had initially indicated. Andina will face similar problems
within a five-year period. In Chuquicamata, a new exploitation method is being analyzed because of the
inclination of the western slope, which is the sector with the best minerals. In general, the decrease in grades
will make it necessary to treat a greater amount of material with a higher content of impurities that are
transferred from longer distances, which involves possible changes in plant location and bringing new
deposits into production.

During the 1980s investments were directed preferably towards increasing productive capacity;
especially during the 1985-1989 five- year period. In this period theamounts werean average 69% higher than
the previous five-year period, and they were around US$ 429 million per year in 1990 currency.

In 1990 investments were US$ 329 million, maintaining the same trend.

' e B4 24 74 1
1981 145 e 30 27 64 1 267
1982 138 7. 8 | 27 38 B e 93]
1983 99 a5 2 3. 4 1 o0
1984 83 55 25 22 102 5 9
1985 152 - 4 5 194 4 445
1986 208 94 29 5. 114 - 460
1087 951 16 s 5 97 ms gy
1988 219 19 i v 3 26 112 oo aog
1989 209 60 29 . 29 111 - 438
1990 144 6 28 14 137 - 329
1991 . :. 155 1 27 bt 3B 00 00 %00 1Al
' Total 1947 .. .. 307 323 289 1,204 17 .. 4087

Thehigher percentage of investments traditionally corresponds to the Chuquicamata Division. In 1991
80% of the investment was concentrated on Chuquicamata and El Teniente. Andina’s investment has als0
been strengthened, and it has been directed toward improvements in the concentrating plant and moderni*
zation of equipment at headquarters.

The areas where the amounts that have been invested have increased are decontamination, by”
products, exploration and investigation.
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One of the most important projects that is currently in progress is the exploitation of El Teniente
Division’s Mina Norte, where US$ 48 million has been destined for two stages in 1991. Another US$ 20.6
million has been destined for exploitation of the Mina Sur and US$ 10.7 million for industrial water supply;
both these projects are in the same Division.

In the Salvador Division US$ 12.6 million has been destined for exploitation of the Inca sector.

In Chuquicamata the company destined US$ 18 million for the replacement of 25 trucks in the Mine
Area. Another US$ 12.3 million was scheduled for the Gas Cleaning Plant and Annex project.

In Andina US$ 9.9 million was provided for the project to Increase Metallurgical Recovery of
Concentrates.

The 1992 budget includes a US$ 464.5 million investment in new projects. These projects are mainly
directed towards the areas of pollution control, geological exploration, service supply and production
maintenance. The main project that will be initiated is the development of the MM mine, where a US$ 72
million investment is planned for 1992. Total investment for the 1992-1995 period is anticipated to be US$ 271
million.

Another important project to be initiated in Chuquicamata is the harnessing and treatment of gases
generated by the converters, which will absorb US$ 89.4 million of a total US$ 102 million thatis planned until
the project’s completion in 1993.

Among other projects submitted to the 1992 budget are the basic engineering project to expand the
Andina Division’s productive capacity, which involves total investment of US$ 288 million, the oxide
leaching plant in Chuqui Norte for US$ 228.9 million and an electrolytic refinery in El Teniente for US$ 55
million.
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11.2.1.11 Codelco’s Future Projects.

Chuqui Norte.

Chuqui Norte is the great future project at Chuquicamata. This is a large oxide deposit north of the
present mine, 150 meters deep, which would be exploited underground. The mineral would be treated by
heap leaching to produce approximately 150,000 tons of cathodes in 19%4.

The main problem is the extraction of mineral by tunnels, which willhavea much higher cost than the
current open pit extraction.

The project would cost US$ 250 million.

More Leaching.

The current process leaches slag with 0.3% grade copper, producing almost 100,000 tons of fine copper
per year. There are plans to expand this operation with a US$ 50 million investment in a treatment plant,
which will make it possible to obtain 36,000 additional tons of copper in 1993.
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Another separate heap leaching plant should start operating in 1993. It is a smaller plant destined for
recovering low-grade sulfured minerals (between 0.2 and 0.5%). Leaching solutions will be treated with
solvent extraction and electrowinning processes.

A US$ 28 million investment will make it possible to obtain 15,000 additional tons of copper per year.

Chuquicamata New Mines.

Two large copper deposits have been discovered recently next to Chuquicamata. The first one,
informally called "MM" (Mansa Mina) and officially named Mina Nueva, has a reserve of 200 million tons
of mineral 240 meters deep. The second one was called "NN"and has reserves of 420 million tons that are 140
meters deep. Both deposits have an average 1.3% grade, which is higher than Chuquicamata’s current 1,25%
grade. Codelco is working intensely on a plan that will permit definite evaluation of these deposits.

The work includes construction of underground works such as pits, ramps and tunnels to extract
samples to do metallurgical studies and assess the rock’s structural behavior and mineralogy.

Explorations near Calama continue because MM could be the trunk of other important mineral bodies:

Just as some underground mines start exploiting adjacent deposits with surface methods, there are
also open pits contemplating future underground methods. Such is the case, for example, of Chuquicamata
which has implemented an emergency plan to transforma large section of the open pitinto an underground
exploitation.

The reason for this is the inclination of the west slope, the main production area, which has increased
to such an extent that there is danger of collapse is feared. Big cracks have opened up threatening the slope’s
stability which already has an inclination of 32 degrees. The reason for this is that the exploitation program$
did not widen the pit sufficiently in an effort to reduce costs and exploit higher grade minerals.

Codelco’s new administration has requested studies of the U.S. companies Bechtel Corp., Davy
Mackee International Corp.,and Fluor Daniel Inc.,all U.S. companies, to develop an underground mine with
a production capacity of 30,000 and 80,000 tpd of mineral.

Another example is Chuqui Norte which has reserves of 1.9 (1.866) billion tons with an average gradé
of 0.89%.

Chuqui Norte is an important future project in Chuquicamata. This is a large oxide deposit north of
the current mine, 150 meters deep, which would be exploited by underground methods. Its mineral would
be processed by heap leaching to produce 150,000 tons of cathodes toward 1994.

The main problem s the extraction of the mineral by tunnels ata cost whichis muchhigher thantoday'é
cost for open pit method..

The project would cost US$ 250 million.

Other projects near Chuquicamata could be open pit operations.

This is the case of El Abra which contains a total of 1.4 (1.422) billion tons with an average grade of 0.63%
and other recently discovered deposits called Mansa Mina (MM) and NN.

The former, MM, has reserves of 200 million tons of mineral at a depth of 240 m. The latter was called
"NN" and has reserves of 420 million tons 140 m deep. Both deposits have an average grade of 1.3%, whicf
is higher than Chuquicamata’s current grade of 1.25%. Codelco is working intensely on a work plan to make
the definitive evaluation of these deposits possible.

This work includes construction of underground works like shafts, ramps and tunnels to obtaif
samples for metallurgical studies to know the rock’s structural behavior and mineralogy. Explorations ne#/
Calama continue for MM could be just the trunk of other important mineral bodies.

Salvador Division.

Intensive mineral exploration is being carried out in the area in search of a longer-term solution to thé
Division’s problems. :

Copper and gold explorations are being carried out in the area between La Coipa and Salvador.

Salvador has faced decreased prime grades, due to significant dilution (contamination) of the mineral
The grade expected for the year was 0.9%, but only about 0.6% has been achieved which implies the san
amount of work with lower production. In order to solve this problem the extraction rhythm was reduce!
to make it more selective.
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Exploitation of the Inca Area.

The deposit is made up of two mineralized bodies with total in situ reserves of 161 million tons and
grades of 0.6% of copper, 0.116 g/t of gold and 0.02% of molybdenum. These reserves comprise a 250 km2
area thatis to be exploited by the block destruction method. The project’s total investmenthas been estimated
at US$ 25 million, and it would start operating in March 1992. During 1990 US$ 5.9 million was invested to
develop this deposit, and the investment in 1991 was US$ 15.9 million.

Sources quoting the Division’s General Manager, engineer Bruno Behn, indicate that the deposit’s
reserves would reach 500 million tons of sulfured mineral with a 0.8% grade of copper. Its exploitation, ata
rate of 12 million tpy, would mean extending the Division’s life for another thirty years. Operations are
planned to start gradually as of 1992 with initial production of one million tons of mineral.

Oxidized Mineral Leaching.

The project includes construction of a plant to treat oxidized minerals from Quebrada "M" and Colina
del Cobre. Part of this material was sold previously to Chuquicamata for a price over US$ 700 thousand.

The metallurgical process basically includes heap leaching, followed by cementation with iron. The
final product, copper cement, will be sent to the Potrerillos Smelter to obtain copper cathodes.

Operation of the project would produce an estimated 7,000 tpy of fine copper. Investment is estimated
at US$ 6.4 million. During 1991 an investment of approximately US$ 3 million in this project was announced.

Flotation Cell Replacement.

The project for flotation cell replacement in the cleaning process emerges from the need to process a
larger volume of concentrate with lower grades. It will also make it possible to improve copper recovery and
will contribute to savings in power consumption.

Investment has been estimated at US$ 620,000.

Electrolytic Refinery Expansion.

~ The purpose of expanding the refinery by 10,000 metric tons is to process copper surplus from the
smelter in the form of anodes.

This expansion will make it possible to increase production t0120,000 tpy of electrolytic copper.

There is also a plan, which has not been approved yet, to expand the smelter from a capacity of 500
thousand tons of concentrate per year to 700 thousand. The plan includes construction of a second oxygen
plant, a dry concentrate injection plant and a new casting wheel. It also includes a 5- meter diameter Teniente
converter, a new refining furnace and a crane with a total investment of US$ 70 million. Subsequently, anew
sulfuric acid plant should be added which would add another US$ 30 million.

Andina Division.
The fact that Andina does not have a smelter has increased its costs. Processing fees for concentrate

treatment are around 38 cents which, added to the 47 cent production cost raises total cost to 85 cents, make
it the highest cost of all Codelco Divisions.

This situation is a source of concern to Andina executives, because mineral grades have decreased to
below 1.2%, and considerable investment is needed in the near future like the construction of a new tailings
dam.

Plans to control this situation have resulted in two programs: improving copper recovery in the
concentrating plantand improving mineral dilution in the underground mine. Together they representa US$
37 million investment, and they are estimated to reduce costs by approximately 2 cents per pound of fine
copper to around US$ 20 million per year.

Production is expected to rise from 114 thousand tons to 127 thousand tons as a result of the project
to increase metallurgical recovery from 79% to 84.5%.

The investment necessary to develop the capacity described above is approximately US$ 350 million,
US$ 200 million of which should be invested in the first five years following approval of the project. For the
time being investment plans are more modest.
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Sur-Sur Mine. ‘

One of the main problems the Division faces is equipping the Sur-Sur mine which should have the best
elements to face tough local conditions. However, budgetary restrictions have forced the use of discarded
equipment or equipment that has been rented from third parties. In either case the equipment is worn out
or inadequate for any mine that has to operate in extremely adverse weather conditions.

The solution that has been adopted consists of gradually replacing obsolete equipment with adequate
equipment, according to the availability of funds for investment.

Another important problem is the compulsory interruption of activities in the Sur-Sur mine during
winter which, in turn, causes the following problems:

- The production quota required of this mine mustbe completed in only eight months per year, which
means equipment must be increased by 50%.

-The mineral that cannot be extracted in winter mustbe obtained during the eight months of operation
and then stored in the superficial crater produced above the underground mine (as a result of the mining
method used - block caving).

- The sector of the crater where the mineral can be stored will collapse at the latest in 1993, as a result
of the underground operation that has been programmed to that date, and it could even collapse partially
before which would prevent current operations from continuing.

The solutions adopted for these problems are the following:

- The current facilities of the Sur-Sur mine will be reinforced for the winter, which will increase the
operating period without reaching 100% of the year which is considered impossible.

- A new open pit mine (Rajo Sur) will be developed which will work jointly with Sur-Sur to replace the
current storage of mineral in the crater of the underground mine from 1993 on.

El Teniente Division.

As a result of explorations made during 1990, the existence of the Quebrada Teniente ore deposit was
confirmed. The Quebrada Teniente is a mineralized body of 50 million tons grading 1.4% extractable copper
which could be exploited underground using the current mine infrastructure. Investment is US$ 45 million,
and it should start production in 1994.

In the summer of 1991-1992 another anomaly detected to the south-east of the deposit will be
investigated. Subsequently, explorations will be made in areas which are farther away from the deposit.

Teniente Electricity Supply Tender.

Codelco tendered the construction of a 92 MW hydroelectric plant located in the river basin of Ri0
Cachapoal. The Corrales plant will include adam that will hold 53 million cubic meters of water and a tunnel
6.4 kilometers long. Estimated investment is US$ 150 million.

Other Teniente Projects and Studies.

In December, 1988 Codelco announced the tender of the Division’s fresh tailings and the tailings stored
at the Cauquenes Dam which contain copper, molybdenum, rutile, nickel, gallium, cobalt and othef
elements. The Division estimates that this project would generate additional production of fine copper of
around 20,000 metric tpy for approximately 20 years.

Division has studied the construction and the operation of a 1500 tpd sulfuric acid plant. The same
study includes a system to treat effluents and all auxiliary services.

During 1989 and 1990 the following studies were carried out:

- In the mining geological area, basic research to improve the geological model of the deposits
geomechanical studies and studies of rock burst phenomena, optimization of blasting design and slopé
stability. ‘

- In the mineral concentration area, gravitational preconcentration, evaluation of milling equipment
removal of impurities and enriching concentrates with copper, hyperbaric concentrate filtering forms and,
in general, the optimization of operating conditions for milling and flotation.
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- In the hydrometallurgical area, research is being done on bacterial leaching of marginal resources,
leaching of copper concentrates, hydrometallurgical treatment of process dust and determination of
optimum conditions for leaching different existing mineral resources.

- In the concentrate melting area, studies are being made to streamline energy use in the processes,
based on increasing the oxygen in these processes and reducing the load’s humidity. The goal is to
concentrate the process gases in SO2 to facilitate their subsequent treatment in acid plants. In addition, a
pyrometallurgical process has also been developed to produce molybdenum trioxide from molybdenite
concentrates without prior purification.

- In the electro-refining area, research on impurities elimination and anodic mud treatment is being
done.

11.2.2 ENAMI.

The Empresa Nacional de Mineria, ENAM]I, is a state-owned mining company second in importance
to Codelco, witha completely different nature and functions from Codelco. Its major objective is to encourage
small and medium- sized mining. ENAMI does not own mines. It buys mineral from private entrepreneurs
which it processes, smelts, refines and markets. For this purpose it has three processing plants, two smelters
and one refinery, in addition to a number of strategically located mineral purchase points.

ENAMTI’s fine copper production is approximately 210,000 tpy in addition to 8,000 kg. of gold and
significant amounts of silver, sulfuric acid and selenium.

In 1991 the commercial value of this production was US$ 886 million, 12% higher than the previous
year.

The principal products purchased by Enami from small and medium-sized miners are concentrates,
precipitates and direct smelting minerals, minerals concentrated by flotation or leaching for its processing
plants, and metal doré from Codelco for its Noble Mineral Plant in Ventanas.

During 1991 the company bought 1,595,000 tons of minerals from the small and medium-sized mining
sector, compared to 1,735,000 in 1990.

Silver production in 1991 was 241,030 kg compared to 134,532 kg the previous year. Gold production
was 9,887 kg compared to 8,311 kg of fine in 1990.

The increase in electrolytic copper production since 1988 has resulted from the start-up of the
improvement project at the Electrolytic Refinery in Ventanas.

As a by-product of the Ventanas Refinery, Enami also produces nickel and selenium sulfate. In 1991
production of nickel sulfate was 181,595 kg compared to 196,307 kg the previous year.

Production of selenium was 19,300 kg, and it had been 16,290 kg in 1990. The production of sulfuric
acid in Paipote and Ventanas was 166,766 tons. Small amounts of palladiumand tellurium concentrates were
also obtained in the processing plant.

In 1989 tellurium production on a commercial scale was initiated, and 1,376 kg were obtained. The
product was sold to Japan and Holland. Production in 1991 was 1,292 kg.

Enami is planning the expansion of its Ventanas Smelter and Refinery, and it is also participating in
a joint venture which is evaluating the installation of a new copper refinery in the North.

Future Investment.

ENAMI has planned a total of US$ 27 million in investments for 1992 in new projects and projects
already in progress.

Currently Enami is assessing the technical feasibility of building a mineral processing plant in
Tocopilla. The cost of this plant would be US$ 1.8 million. The Enami miners’ production is approximately
3,500 tons which could increase to 5,000 with the opening of new ore deposits.

In the José Antonio Moreno Plant in Taltal, Enami is implementing a Heap Leaching Plant with a
capacity of 20 tpd of ore.

At the Ventanas Smelter and Refinery, in addition to the sulfuric acid plant and the oxygen plant, the
following investments are included within a 5-year period:
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a) Installation of the Second Stage of the Project for Oxygen Use in Processing with the following
complementary investment:

- Injection of dry concentrates in nozzles.

- Increase of the traditional concentrators’ capacity.

- Installation of a second tilting furnace.

The total cost of these investments is US$ 6.6 million, and they will make it possible to increase the
smelter’s capacity by 50,000 dry tons.

b) Increase the plant’s available capacity by 4,000 t of electrolytic copper. This goal will be achieved
by greater plant mechanization, acquiringan anode scrap washing machine, a cathode washing machineand
an anode ear reamer. Estimated investment is US$ 1.65 million.

Expansion of the Herndn Videla Lira Smelter Capacity.

This expansion was started in 1990; it includes a series of projects which will increase the Hernan
Videla Lira smelter’s capacity to 300 thousand tpy, using Teniente Converter technology without use of
oxygen. Among these projects, the main ones are:

Reception, Storage and Mixing, Teniente Converter, Handling of Conversion Gases, Bridge Cranes,
Drying and Injection Systems, and Expansion of the Acid Plant to double its current capacity, which will
enable it to capture 50,000 normal cubic meters per hour of sulfur gases.

At the Hernan Videla Lira Smelter investments are planned for using oxygen in processing and for
complementary projects that will make it possible to increase capacity by 100,000 tons of dry concentrates.
Its start-up is planned for 1995 when the smelter will be able to process 400,000 tons a year. Required
investment has not been estimated yet.

Total estimated investment is around 22 million dollars, and start-up is planned for May, 1993.

ENAMI hired Fluor Daniel to carry out a feasibility study for the modernization of the Ventanas and
Paipote smelters, including measures to regulate the emissions of sulfur dioxide into the atmosphere. The
study was completed by March, 1992. It is estimated that the investment would be approximately US$ 250
million. Codelco’s participation is being requested in this investment in exchange for the treatment of
concentrates from the Andina Division. There is a launching agreement between the two companies. Andind
will benefit from lower costs and ENAMI guarantees future contracts.

Andacollo Copper Project (or Placer B-C Proj ect).

Enami owns the mining claims for the Andacollo ore deposit, 1 km. south of the village of Andacoll0
in the Fourth Region.

The deposit’s estimated reserves are 250 million tons of mineral grading 0.55% copper and a small
percentage of gold. Noranda considered the possibility of a joint venture with Enami to exploit it, but the
depressed copper market in the beginning of the eighties made the company change its mind.

Studies conducted by Noranda enabled them to determinean exploitable reserve of 193.4 million tons
of mineral with an average grade of 0.646% copper, for a cut- off grade of 0.4% and marginal gold and
molybdenum contents. Waste to be removed was estimated at 192.6 million tons.

Between 1986 and 1987 Enami carried out a bacterial leaching experience on a semi-industrial scaleé/
sending out 25 tons of cathodes at the end of 1986 for commercialization by Ventanas.

Results indicated low investment with a very long recovery process.

Later another experience was initiated which modified the parameters, especially decreasing the
sulfur mineral grade, whichwas expected toresultina higher investment with a shorter recovery period that
would make the business more attractive.

In the meantime, the deposit was tendered, and only two companies submitted proposals, the
Canadian company Placer Dome (owner of 50% of La Coipa), and Cobrecollo.

The area tendered covers 78.2 hectares in the Hermosa sector and 144.4 hectares in the Llano San ]osé
Culebrén area. There is another area that is being studied by Dayton Resources for gold exploitation, whid!
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includes the Churrumata, Tres Perlas, Socorro mines and others. The tender awarded to Placer also includes
other Enami assets and rights, such as mining claims in the area surrounding the Andacollo district and
outside it, other tailings claims, and studies of water supply.

ENAMI awarded the tender to Placer on the basis of technical reports made by the company and hired
consultants.

Placer’s project proposes the formation of acompany in which ENAMI will have a20% share. Themine
‘will be an open pit operation, and the plant’s estimated production will be 40,000 tons of concentrates with
26.5% copper and 6 g/t gold. It is estimated that the feasibility study will take a year, and the construction
of the project will take another two years and two months. Start-up is estimated for 1996, and when the mine
and plant areoperating, they will provide work for 650 people.

The Placer project, which has been called Placer B-C, includes the exploitation of reserves of
224,200,000 tons of mineral, with pre-production of 32.6 million tons. The mine’s useful life span would be
16 years, considering copper grades of approximately 0.64%. Investment would reach US$ 350 million with
an operating cost of US$ 4.34 per ton. At the beginning of 1992 the Foreign Investment Committee approved
a US$ 130 million investment for this project. It was mentioned at that time that total investment could reach
US$ 600 million.

In July 1992, however, Placer announced that it will not continue with this project because of high
mercury content expected in the concentrate, which makes it hard to market today.

11 2.2.1 New Copper Smelters and Refineries.

Because of a forecasted increase in the availability of concentrates to more than 1.4 million tons and

the concern of miners in the II, Ill and IV Regions, two refineries have been proposed with different locations
and partners.

One of them was proposed for the Second Region with production capacity of 500,000 tpy of fine
copper. Several companies were interested in this project originally. Among them were BHP-Utah of
Australia; RTZ of England (both partners in La Escondida); Outokumpu of Finland; Billiton International
Metals (subsidiary of Shell); Angloamericanand Codelco Chile. Thefirst two companies laterannounced that
they would not participate, and the project has not gone forward.

Another smelter is being proposed which has a better chance of success. It would have an annual
production capacity of 600,000 tpy of copper concentrates and would requirea US$ 450 million investment
within a four-year period. Enami is promoting the project, which would be made up of five companies with
a 20% share each: ACEC Union Miniére (Belgium); Compatiia Minera El Indio, (subsidiary of Lac Minerals);
Arbi Participagoes (Brazil); Sudamericana de Metales (Chile); and, Enami itself. These companies make up
the Fundicién y Refineria del Pacifico Inc. Codelco would not participate in this enterprise, but the partners
are of the opinion that Andina’s concentrates could be used to feed the plant, receiving second priority after
the small-sized mining sector and the project’s partners.

In August, 1991 the Minister of Mining announced the definitive feasibility study for this refinery. The
cost of the study was US$ 900,000, and it was awarded in September 1991 to Davy Mackee, which completed
it in March, 1992. Among the aspects still to be defined is the location, which could be Taltal, Chafiaral or
another place in the IV Region. The refinery should be operating by the end of 1996. )

Other similar initiatives are underway to increase the country’s processing capacity. The expansion of
the capacity of Ventanas and the Hernan Videla Lira Smelter has been suggested. Codelco would probably
participate in Ventanas, while Paipote would look for a partnership with a private party, which could be Ojos
del Salado or El Indio.

Refimethas also submitted a request to the Il Region Authorities for the construction of a small smelter
to treat 100 to 120 thousand tons of concentrates per year with an investment of US$ 25 million.

Enami finished a study of a refinery to be located in the Fundicién Hernén Videla Lira with capacity
to produce between 80 and 130 thousand tons of cathodes per year, which would make it possible to refine
all of that plant’s fine copper production by electrolysis.

In addition, feasibility studies have been completed to define investment for a new refinery of 100-
200 thousand tpy of anodes at Ventanas. Investment for this plant is estimated between US$ 50 and 75
million.
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11.2.3 Minera Escondida - BHP, Utah, Mitsubishi.

With annual production capacity of 320,000 tons of fine copper in the form of concentrates, Escondida
has become the largest private mining company in Chile. Its reserves have been estimated at 1.8 billion tons
grading 1.59%.

Escondida belongs to Broken Hill Proprietary Minerals (BHP) of Australia (57.5%), RTZ Corp. PLC of
Great Britain (30%), JECO, a Japanese consortium led by Mitsubishi (10%), and the World Bank’s Interna-
tional Finance Corporation (IFC) (2.5%).

The project’s investment was US$ 830 million, and it was financed with Australian, German, Canadian
and Finnish capital, by means of supply contracts that attracted the attention of the financial world.

The operation contemplates exploiting 662 million tons over the next 52 years. During the first 20 years
the average grade will be 2.8%. Production costs will be about US¢ 50 per pound, including the margins for
molybdenum and gold as by-products.

Directory XI.2, Equipment Inventory, contains information on the equipment used at La Escondida.

I1.2.4 Empresa Minera de Mantos Blancos - Angloamerican. :

Mantos Blancos S.A. of Angloamerican operates the Mantos Blancos copper mines, plants and smelter
located 45 kilometers N.E. of Antofagasta, a short distance from the road which connects Calama and
Chuquicamata.

73% of Empresa Minera de Mantos Blancos belongs to AngloamericanCorporation of South Africa

(AMSA). The company mainly exploits the Mantos Blancos mine, and it is developing the Mantoverde ore
deposit. :
Mantos Blancos comprises the Elvira and Tercera open pits, the Nora Marina underground mine, an
oxide plant, a sulfur plant and a water treatment plant. Proven exploitable reserves are 23.1 million tons of
oxidized copper with an average grade of 0.93% of soluble copper and 47.1 million tons of sulfur mineral, with
an average grade of 1.34% of insoluble copper, 0.1% of soluble copper and 15 grams of silver per ton.

In the beginning, Mantos Blancos’ exploitation was exclusively open pit and oxidized minerals. Open
pit exploitation has developed in five pits: Tercera, Mercedes, Elvira, Marina and Quinta.

Subsequently (1974) it has increasingly become an underground exploitation of sulfured minerals
with low content of oxides. At present both extraction operations coexist with a total extraction capacity of
6,800,000 tpy of mineral, 52% of which comes from the underground mine and 48% from the open pit and
stockpile.

The company has an oxide and a sulfur plant for treatment of these minerals. In 1990 the oxide plant
processed 3.5 million tons of oxidized mineral, with an average grade of 0.94% of soluble copper.

The flotation plant processed 3.4 million tons of sulfured mineral with an average grade of 1.38% of
insoluble copper.

In 1990 Mantos Blancos’ production was 72,438 tons of fine copper and 50,910 kg of silver. The
expansion of the Elvira pit, at a cost of US$ 8 million, will raise production to approximately 100,000 tpy of
fine copper. The projectalso contemplates the replacement of production equipmentand the purchase of new
transport equipment at a cost of US$ 20 million. In 1991 production reached 79.000 tons.

Copper sales during 1990 were 71,056 tons, with revenue of US$ 173.7 million. 43,516 kg of silver were
also sold for US $ 6.9 million.

Information on the equipment used in Mantos Blancos is contained in Directory XI.2, Equipment
Inventory.

1.2.4.1 Mantoverde - Angloamerican.

The project includes the claims of the Mantoverde Group which belong to the company and the claims
of the Groups called Manto Ruso and Manto Monstruo, which are adjacent to the former. The company
maintains a purchase option on these claims, and their total price may reach US$ 700,000, if the option is
exercised.

Since 1989 geological studies have been conducted in the area with approximately 20,400 meters of
drillings in Mantoverde and 6,640 meters in Manto Ruso. Preliminary estimations of reserves indicate
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approximately 53.9 million tons of mineral with an average grade of 0.89% of copper in Mantoverde and 6.5
million tons with an average grade of 0.77% in Manto Ruso. In December, 1990 investment in this project was
US$ 12.5 million.

Total investment of US$ 40 million is estimated to develop the deposit.

11.2.4.2 Other Angloamerican Projects.

By the end of 1990 investment in Mantos Blancos and its projects was US$ 36.5 million and included
the following deposits (figures in millions of dollars): Rio del Oro (-); Esperanza (11.2); Aldebarén (3.9);
Cacique (0.55); Elvira (0.5); Amalia (1.0); Caspiche (0.9); Vidal (0.9); Rio Nevado (0.9); Pantanillo (1.34);
different prospections (2.5). In 1990 Mantos Blancos waived its purchase option with Comparia Minera
Paredones for Santa Cecilia where US$ 4.2 million had been invested.

MAAC has contributed funds to finance projects that belong to Compariia Minera Anco Cominco
Ltda., which are in the evaluation stage. These projects are the following, with their respective investments
inmillions of dollars: Lobo (2.1); Valy (0.5); Escondido (0.8); Soledad (0.5); Margeo (0.1); Pastillitos (0.1); Amos
(0.3); Novicio (0.97).

I1.2.5 Disputada de las Condes - Exxon

Comparifa Minera Disputada de Las Condes S.A. belongs to Exxon Minerals of the United States. It
operates three main units: the Los Bronces open pit copper deposit, the El Soldado underground mine and
open pit and the Chagres smelter.

11.2.5.1 Los Bronces.

Los Bronces is located almost 4,000 meters above sea level only 70 kilometers N.E. of Santiago.
Although the mine initially was an underground exploitation, it has evolved since 1969 into an open pit
system. A recently completed development extended the open pit exploitation toward other sectors of the
mine.

The Los Bronces area, located in the Los Andes mountains near the city of Santiago, processed 3.7
million tons of ore from an open pit with an average grade of 1.32% Cu. Concentrate production at the San

Francisco plant, which processes the mineral extracted at Los Bronces, was 123,294 tons with a content of
41,217 of fine copper.

Disputada is completing an expansion project which required investment of US$ 400 million between
1989 and 1992 to increase mineral treatment capacity at Los Bronces from the current 12,000 tpd to 37,000 tpd,
increasing production capacity from 46,000 tpy of fine copper to 130,000 tpy. If El Soldado’s production is
added, total production of approximately 205,000 tpy would be reached. Start-up is planned for the third
quarter of 1992.

As part of the expansion plan, a new concentrating plant and tailings dam were built. The mineral is
now transferred to the concentrator in the valley through a 56 km pipeline from Los Bronces, passing through
two tunnels, 3.5 km and 1.8 km long. The mineral is being processed at Las Tértolas in flotation cells with a
capacity of three thousand cubic feet.

Among the items of new equipment purchased for the project are 4 Dresser 240 short-ton trucks; 2
Ingersoll Rand T-5 drills for drilling blasting holes; 7 Titan 190 short-ton 2190 trucks and an 18 cubsic yard L-

1100 frontand a 53 cubic yard hydraulicshovel, the largest forhard rock. The material extracted from the mine _

will be taken to a new 54" x 74" primary crusher and subsequently to a 34 foot diameter, 12,000 horse power
semi-autogenous mill which is the second unit of Los Bronces.

11.2.5.2 El Soldado.

El Soldado, located in the V Region, approximately 100 kilometers from Santiago, has traditionally
been a underground mine but now it is also developing an open pit.

During 1990 the the 14,000 tpd expansion at El Soldado was completed. The underground mine was
complemented with an open pit mine which contributes 2,000 additional tpd.

For the implementation of this expansion, 6 50 ton trucks, 3 loaders, 2 drills, 2 bulldozers and one
dragshovel were acquired.
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The mineral transfer shaft was built from the extraction level to the transport level, with a length of 515
meters, and the flotation capacity of the El Cobre concentrating plant was increased.

Disputada will set up an Oxidized Mineral Treatment Plant at El Soldado with a US$ 15 million
investment. The project is designed to produce 3,500 tpy of copper cathodes by heap leaching, solvent
extraction and electrowinning. The plant’s start- up is planned for the first quarter of 1993.

5.4 million tons with an average grade of 1.42% were processed at El Soldado in 1991. Production of
concentrates was 214,731 tons containing 65,921 tons of fine copper.

11.2.5.3 Chagres.
Along with the expansion of Los Bronces, Disputada is studying expansion of the Chagres Smelter

located next to the Aconcagua

River in the Fifth Region. The feasibility study requested of Davy MacKee concluded that the
investment necessary for the project would be US$ 176 million to triple current capacity from 47 thousand
tons to 125 thousand tons of blister copper as of 1994.

The technology to be used is an Outokumpu flash furnace which will replace the existing reverberatory
furnace. It also includes installation of an oxygen plant, cooling systems, a new acid plant, and a casting
wheel. Personnel training will cost another US$ 5 million.

The incorporation of flash technology and expansion of the sulfuric acid plant’s capacity will make it
possible to increase the recovery of sulfur contained in concentrates to 95%. Currently, as much as 75% has
been obtained after several investments.

Production of sulfuric acid would increase from the current 66 thousand tpy to 300 thousand tpy.

The Canadian company, SNC-Lavalin, has recently been awarded the bid for the engineering,
equipping and construction of the sulfuric acid plant for the Chagres smelter. This is a US$ 23 million
operation.

The expansion of the smelter will make it possible to increase the aggregate annual value of
Disputada’s production by approximately US$ 50 million. Detail studies were initiated in April, 1991.

The Company’s sales revenue was US$ 274 million. This revenue corresponds to the sale of 48,605 tons
of blister copper and 203,323 tons of copper concentrates, as well as 69,387 tons of sulfuric acid.

Production of fine copper was 107,138 tons obtained in 1991 by processing 9.1 million tons of mineral
with an average grade of 1.38%.

The Chagres smelter treated 142,039 tons of concentrate, mainly from El Soldado. Blister production
was 52,648 tons.

11.2.6 Sociedad Minera Pudahuel - SMP.

Sociedad Minera Pudahuel (SMP) belongs to a group of companies related to the Banco de Chile and
the Banco de Santiago. The principal shareholders are Inversiones San Patricio S.A. (30.9%), Sociedad
Desarrollo Industrial y Agrario San Pedro Ltda. (24.9%), and Sociedad de Desarrollo Industrial y Agrario Las
Canas Ltda. (24.9%).

I.2.6.1 Lo Aguirre.

The Lo Aguirre mine, located 15 kilometers west of Santiago, was the first mine in Chile to use the
electrowinning - solvent extraction process, and it owns the patent (TL process). This technology will be used
in the Lince, Zaldivar and Quebrada Blanca projects.

At the start-up of the Lo Aguirre project exploitable reserves for a cut-off grade of 0.8% of total copper
were slightly more than 12.2 million tons of ore, with an average real grade of 1.77% of total copper and 1.07%
of soluble copper. .

The exploitation system is an open pit mine with a 4.5 gravel /mineral ratio. Between 1980 and 1990
approximately 10.3 million tons have been extracted. This operation was carried out directly by SMP with
its own equipment.

Lo Aguirre is an open pit operation with an annual capacity of 17,000 tons of fine copper. It employs
574 people. Production is 14,000 tons of electrolytic cathodes
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The Thin Layer Leaching or TL process was created in Chile as a significantimprovementon the North
American license of Holmes & Narver. It consists of a special thin layer heap leaching process.

After crushing, the mineral is agglomerated to maintain the chemical and physical properties in the
heap. When agglomerated in a rotary drum or other device, variable quantities of water and concentrated
sulfuric acid are added. Once agglomerated, the material is piled up at different heights and undergoes
leaching with an acidulated solution distributed by sprinklers. The liquid drains off and is collected and sent
to tanks where copper is subsequently extracted from the solution. This dripping takes place in the very thin
layers that surround the mineral, which gave the name to the process, although the heaps can be as high as
six meters, compared to the 0.8 meters used in the Holmes & Narver process.

11.2.6.2 La Cascada.

Since 1989 Sociedad Minera Pudahuel has also owned La Cascada mine in the First Region (former
Sagasca). Reserves here are 13 million metric tons. This ore deposit has been difficult to exploit due to the
characteristics of the mineral. The mine and the plant have a capacity of 120,000 tpm. Production at La
Cascada is 17,000 tons of fine copper.

La Cascada deposit, formerly Sagasca, is located 110 kilometers east of Iquique, 1,700 meters above sea
level and it corresponds typically to an "exotic copper" mine made up of the deposit of silicated copper
minerals.

Traditionally the exploitation has been open pit. Underground exploitation started in 1990 in areas
with great overburden, using the system of cabins and pillars in ascending levels and floor fillings with
leaching gravel.

Sixty percent of the current plant’s feeding comes from the underground mine and 40% from the open
pit, at a rate of 4,000 tpd.

Information on the equipmentused in Pudahuelis contained in Directory XI.2, EquipmentInventory.

1.2.7 Carolina de Michilla - Antofagasta Holdings.

1.2.7.1.- Carolina de Michilla.

The Carolina de Michilla mining district is located 108 kilometers north of Antofagasta and 17
kilometers from the coast road linking Tocopilla and Antofagasta, which is the capital of the Il Region. The
mining district is located in the coastal mountain range, and it includes a 450 Km2 area where more than 15
important copper mines are located.

65.5% of Carolina de Michilla is owned by Antofagasta Holdings PLC, a company registered in
London, that is related to the Andrénico Luksic group, which has interests in mining, industry and railways
mainly in Chile.

For investment purposes Carolina de MichillaS.A., part of the Luksic group, formed anew corporation
called Inversiones Select Holdings Ltd. with a capital of US$ 38 million to be contributed by Select Copper
Holding Ltd. which has its headquarters in Jersey (Channel Islands).

The exploitation rate is 115,000 tpm. The underground Susana Mine provides 15,000 tpm. for the plant.
Another pit, called Graebe, isa deposit formed by a thin bed of ore, a mixed mine, which has an average grade
of 2.71% of copper and reserves of more than a million tons. It provide 35.000 tpm..

Another pit is beeing currently prepared to start its exploitation in 1993. It’s call Estefania and will
provide 10.000 tpm at the begining of 1993 to be increased to 60.000 tpm, 14 month later.

The remaining are produced through contract work.

Carolina de Michilla also operates the Michilla concentration plant in the Second Region. Production
is about 25,000 tons of fine copper, in concentrates that are processed in Paipote o Chagres.

Expansion plans for Carolina de Michilla are quite advanced. The company plans to duplicate copper
production, reaching around 40,000 tpy, by adding an electrowinning plant. The estimated capital cost is
about 30 million dollars. The company is blocking out additional reserves which would increase production
to 17 million tons, with a 1.8% copper grade. Operations will be expanded to the Lince project which includes
an open pit mine.

53




Chilean Mining: Supply and Demand for Mining Equipment and Services 3

I.2.7.2.- Lince.
Lince is located 100 km North of Antofagasta. Its reserves are about 16 million tons with a grade of

1.55%.

The Lince project is being developed by Compariia Minera Carolina de Michilla and Outokumpu
Chilean Resources, a subsidiary of Outokumpu Oy of Finland (15%). The Chemical Bank has a 60% share and
Carolina has contributed the ore deposit to the project in exchange for a 25% share.

The deposit is adjacent to the Susana Mine, 25 Km from Caleta de Michilla and 300 meters southeast
of the mine being exploited.

The project consists of a new open pit operation and the installation of a modern hydrometallurgic
plant near the mine-site for production of electrolytic copper cathodes using sea water.

Lince contemplates exploitation of the depositas anopen pit, ina 10-year period, ata rate of 1.6 million
tpy of oxidized ore with an average grade of 1.56% copper. The mine will have a capacity of 4,500 tpd.

Plant construction was started in July 1990, and it includes a crushing plant, leaching with cured acid
(TL system), solvent extraction and electrowinning. Production is estimated at 20,000 tpy of electrolytic
copper cathodes. A high-tension electricity line will have to be installed (74 km) to connect with the Sistema
Interconectado del Norte Grande (SING), and a system to carry sea water 15 km, 850 meters above sea level,
will have to be built; this will be the only source of water for the process.

The use of sea water is a novelty in the TL process and in the production of high quality cathodes.
Carolina has been testing this process for four years. In August, 1991 the company imported a desalinization
plant for US$ 900,000.

The plant’s capacity is 500,000 cubic meters per day, and it operates with a natural system that does

" not contain any contaminating chemical additives. The only residues are salts which can be returned to the
sea or used on roads.

Total investment of US$ 60 million is planned. Basic engineering has been completed in all relevant
areas. »

During 1990 an investment of US$ 47.5 million made by foreign partners was approved via Chapter
XIX.

11.2.7.3.- Cerro Negro.
In Cerro Negro reserves are 2 million tons with an average grade of 2.1%. The mine has an extraction

capacity of 480,000 tpy with a Sub Level Stopping method.

The Luksic group is also shareholder in the Los Pelambres project, with Lucky Goldstar and Midland
Bank.

Cerro Negro produces approximately 5,600 tpy of fine copper in the form of concentrates which aré
sold to Enami.

1.2.8 Punta del Cobre - Privately Owned.

Sociedad Minera Punta del Cobre belongs to 2,083 shareholders, the most important of which aré
Pacifico Quinta Region, with 28.43%, Sociedad Minera Cobre Atacama (which belongs to Enami) with 13.5%
and Empresa Nacional de Mineria with 4.5%. 52.02% is distributed among 2,026 shareholder employees.

This company exploits the Socavén Rampa Mine, 20 kilometers from Copiap6 and is the main supplief
of the Planta de Procesamiento Manuel Antonio Matta, which belongs to ENAML. It has a staff of 190
employees and laborers. It also owns 50% of the Laura Rebeca mine, which is exploited by Compariia Minerd
Ojos del Salado (owned by Phelps Dodge), the owner of the other 50%.

The company started an investment program aimed at increasing mineral exploitation volumes from
the current 60,000 metric tons per month to more than 100,000. The most important action will be openin§
a new mine at Trinidad, north of the present site.

Punta del Cobre plans to build its own flotation plant with a capacity of 50,000 tons, which would
require an investment of US$ 20 million, and an oxide leaching plant with electrodepositing, with capacity
for 20,000 tpm of mineral.

A new board of directors elected in April, 1991 is studying these projects. Investment in the oxide plant
will be between US$ 15 and 20 million, construction began at the end of 1991; the plant will start operating
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in 1992. The flotation plant will cost approximately US$ 25 million, and construction is planned for 1994 with
operations starting in 1996.

Punta del Cobre produces 800,000 tons of minerals per year with copper grades of 1.8% plus 0.6 gr of
gold and 7.8 gr of silver perton. :

11.2.9 Cominor - Privately Owned.
Compariia Minera del Norte, Cominor, belongs to the Inverraz holding company. It is owned by the
businessman Francisco Javier Errazuriz.

Created in 1981, Cominor has been dedicated to studying investment opportunities and developing
basic geology for exploitation of oredeposits. At present ithas seven plants organized as independent mining
companies, which provide work for about 1,000 people. Their activities cover an area which extends from the
First to the Seventh Region and is based on copper, gold and iodine production.

In copper, Cominor owns the Tambillos plantlocated south of La Serena which has a capacity of 12,000
tons per month which is almost full at present. It also owns the Tarapacé plant, located in Iquique and the
Diego de Almagro plant. Both of these plants process oxidized minerals.

The most important copper project underway is Manto del Cobre located in Copiap6, which is
classified as medium-sized mining.
Construction of the first stage started during the second half of 1991, it will have a capacity of 30

thousand tpm. Expansion will permit an increase in capacity to 150,000 tons in 1993. Investment for the start-
up will fluctuate between US$ 6 and 8 million. The expansion will require another US$ 30 million.

11.2.10 Salar del Carmen - Privately Owned.
The mineral processing plant of El Carmen, located in the Salar del Carmen next to Antofagasta, was
given to Incomin Ltda, owned by Santiago Elgueta, because the previous owners did not fulfill their financial

obligations with Corfo (US$ 2 million). This plant was built with equipment from the former Cutter Cove
plant in Punta Arenas at a cost of US$ 4 million.

Incomin inaugurated another mineral leaching plant in the same sector with a capacity of 30,000 dry
tons per month and an investment of US$ 2 million financed with its own capital. This plant uses Sociedad
Minera Pudahuel’s patented process, which consists of the oxidation of mineral piled in heaps with thin
layers. Other flotation and electrodepositing systems could be added in the future.

Il.2.11 Amolanas - Mincar - Privately Owned.
- Amolanas is a project developed by Cardoen (Mincar Ltda.), which established Compariia Minera JVL
to exploit this deposit located in the III Region. Outokumpu had a 60% share and Mincar 40%.

- The mine is located 115 kilometers southeast of Copiap6, 2,000 meters above sea level. It is made up
of small but promising mines, where 7 million tons of mineral have been identified to date with a total copper
grade of 1.74% and several potential additional deposits. The project intends to reach production of 15,000
tons of fine copper per year in the form of concentrates. Investment is estimated at US$ 38 million. The
feasibility study was carried out by Rio Tinto Zinc. '

Atthe beginning of 1991 Outokumpu decided to withdraw from the project. Mincar is looking for new
partners or evaluating the possibility of exploiting the mine by itself on a smaller scale.

Currently Mincar controls the following projects in differentdevelopment stages:

- Cachinal de la Sierra, a polymetallic deposit made up of important veins of Ag, Zn, Pb and Au
minerals of different grades and depths, located in the II Region.

- Inca de Oro, deposits made up of gold and copper veins located in an old mining district in the III
Region.

- Taltal, disseminated copper and silver deposits, similar to Mantos Blancos, Altamira and Manto
Verde. :

Mincar won the bid for Compariia Minera de Chafaral y Taltal (Chatal), which was tendered by Enami

in 1988. It thus increased its participation in the mining area which had already been initiated by Petromin,
a company that belongs to the same owner.
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Chatal administers the following mining activities:

-Exploitation of oxidized minerals in theIncade Oroareaand treatmentof the minerals in the Gregorio
Lobos Plant, with capacity to process 500 tpd and produce copper precipitates which are sold to ENAMI
(Paipote).

- Sierra Overa, deposits made up of gold and copper veins, which have been intensely exploited; the
potential of the deposits is being evaluated.

- Manto Tres Gracias, Abundancia, and other copper mining deposits rented to third parties.

11.2.12 Santos and Resguardo Mines - Phelps Dodge.

The Compafiia Ojos del Salado S.A. has been a subsidiary of Phelps Dodge Corporation of the United
States since 1982, and its operations center is in Tierra Amarilla, 17 Km southeast of Copiap6 in the III Region
where the Resguardo, Santos, Bronce, Carmenminesanda processing plantarelocated. This mining complex
processes 55 tpm of copper minerals through flotation.

At present the Santos and Resguardo mines are operating, both less than 5 Km from the plant. The
present and future operating activities are centered in Santos (90% of the mining reserves).

Mining operations are underground (principally) and open pit.

The open pit operation is carried out in the upper half of the mineralized body, where an open pit is
being developed with 10-meter benches and a final slope angle of 48 degrees. The dimensions are 220 x 200
meters and 100 meters deep. Currently the operation is at the stripping stage. It will produce mineral later
on at a rate of 2,000 tpd.

11.2.13 New Projects.

Several medium-sized projects are at different stages of progress.

The most promising and most developed ones are Los Pelambres and Las Luces (both underground);
and atan initial stage of development: Cerro Colorado, Quebrada Blanca, and Zaldivar (underground). There
are other companies that are doing feasibility studies, explorations, analysis or seeking financing.

Among these are Ivén-Zar, Rosario, La Candelaria, and others.

* Cerro Colorado ~ Rio Algom 40,000 - 1993 5140
* Quebrada Blanca . Cominco, Enami 275000 1993 G160
*Rosario. Falconbridge, Shell 15000 1993 i 30
*lvianZar ~ Rayrock el 3000 . .
izaldivar © ° Outokumpu = ' @ 40000 %83 - . 120
 LasLuces Shell, Citibank 8000 1992 90
 LlaCandelaria  Phelps Dodge 108000 193 500
LosPelambres  Anaconda ChileS.A. 24,000 21999 _ 66
TOTAL . 323,000
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The above Table of new projects has not considered some expansions of producing companies, like
those mentioned for Chuquicamata (Chuqui Norte, Mansa Mina), Andina (Third Panel Project), El Soldado
and Escondida.

In total more than 2.3 million tons of copper will be produced in Chile toward 1996, 1.5 milliop of which
will beextracted fromopen pits, a figure which represents 69% of the total. Underground mining will account
for the remaining 31%. Toward the year 2000, the figures could evolve to 66% and 34%, respectively.

11.2.13.1 Cerro Colorado - Rio Algom

Cerro Colorado is located in the First Region, 12 kilometers fromMamifia.

The Japanese explored the deposit in 1977. The property was bought later by Rio Algom of Canada. Rio
. Algom invested US$ 6 million inthe exploration and analysis of this project, together with Outokumpu Oy of
Finland, which would purchase the concentrates. Subsequently Outokumpu withdrew. After a period of
inactivity, RioAlgomre-assessed the projectand considered the possibility of open pit extraction witha 12,000 tpd
capacity crushing plant and bacterial leaching with sulfuric acid. The proposed capacity would be 40,000 tpy of
fine copper. Contemplated investment is US$ 290 million. Production activities could start in 1994.

11.2.13.2 Quebrada Blanca - Cominco
Quebrada Blanca is a porphyry copper deposit located in the first Region, 170 km from Iquique, 4,200
meters above sea level. Its reserves are estimated at more than 1 billion tons with a grade of 0.6% to 1.4%.

Initially, the project has considered exploitable reserves of 85 million tons with a 1.35% copper grade,
which will probably be exploited within 14 years.

After investing US$ 10 million in this project, Compariia Minera Dona Inés de Collahuasi decided not
to continue. The ore deposit was tendered by Enami in September - October 1989 to Minera Cominco
Resources Chile Ltda., representing Cominco Resources International, both of Canada. At the end of
November the signing of an agreement between Cominco, Enami and Compafiia Minera Pudahuel Ltd. was
announced, creating Compariia Minera Quebrada Blanca Inc., in which Enami has a 10% share, the Cominco
group, 85%. and Sociedad Minera Pudahuel 5% and the right to receive another 5% for the use of its patented
technology.

The Quebrada Blanca project represents an estimated investment of US$ 360 million, including US$
26 million to be paid by Cominco to Enami for the right to participate in the Project. At the beginning of 1992
the Foreign Investment Committee approved a US$ 499 million investment to develop this project.

Exploitation will be open pit. Approximately 35 million tons of waste material will have tobe extracted
to reach estimated annual production of 3.6 million tons of mineral as of 1994.

Metallurgical tests are being initiated with the installation of a pilot plant at the mine to begin the pre-
feasibility study.

Production has been estimated at 75,000 tpy of copper cathodes.

Construction of the plant will take 37 months.

The deposit is a porphyritic copper mineral deposit. Reserves estimated to develop this project and
start operations are 85 million tons with an average grade of 1.4% copper. This corresponds to the secondary
enrichment area, whose main mineralization is chalcocite. There is also a primary enrichment area where the
mineralization is chalcopyrite and bornite.

The exploitation of the mine will be open pit, with an initial removal of 23.5 million tons of sterile to
continue with the exploitation of approximately 6 million tpy of mineral of 1.4% copper, which will mean
production of 75,000 t of fine copper.

The sterile/mineral ratio will be 4.5 : 1.

The mineral extracted will be crushed and deposited in a place near the mine so that it can be heap
leached. The leaching solutions with copper contents will pass to a solvent-extraction process and finally
electrowinning to produce copper in the form of Grade A cathodes, freely marketable.

The project’s useful life under these conditions has been estimated at 14 years, and start- up is expected
in the second half of 1993.
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1.2.13.3 Collahuasi - Shell-Chevron-Falconbridge.

The Collahuasi project consists of the exploitation of several copper deposits, the most important of
which are Rosario and Huintiquipa, in the First Region, ten kilometers east of Quebrada Blanca.

The project is being developed by Shell (through Billiton International Metals), Chevron and
Falconbridge, in equal parts.

Investment is US$ 35 million.

Rosario will start operating in 1993. It has reserves of 2.5 million tons of mineral with 10% of copper
and 60 - 100 g/t of silver. The mineralization is mainly chalcopyrite, bornite and pyrite. Construction of the
underground mine will take 15 months.

The exploitation system will be cuttingand filling witha nominal capacity of 300- 500 tpd of extraction,
which can be extended to 100 tpd. The mineral will be transported to a crushing and milling plant and then
to a concentrating plant. Estimated production is 25,000 tons of fine copper per year in the form of
concentrates.

The feasibility of setting up a small processing plant in Collahuasi is being evaluated, with possible
production of sulfuric acid that could be used in the development of Huintiquipa. This would require an
additional investment of US$ 25 to 30 million.

Huintiquipa is an oxide deposit with reserves of 8 to 9 million tons of mineral with 1.9 to 2.2% copper
which would be recovered throughheap leaching and solvent extraction/ electrowinning to produce anothef
15 to 17 thousand tons of metallic copper. The development of Huintiquipa represents an investment of US$
40 million.

Due to the proximity of Collahuasi and Quebrada Blanca, Collahuasi has reached an agreement with
Cia. Minera Quebrada Blanca (Cominco Resources) to share the use of some installations and infrastructure:

11.2.13.4 lvéan-Zar - Rayrock Yellowknife Resources.

The Ivén copper deposit is located 35 kilometers north of Antofagasta. Minera Rayrock Limitada, 3
subsidiary of Rayrock Yellowknife Resources of Canada, is in charge of its exploitation.

Itincludes an investment of around US$ 40 million for an estimated production of 5,000 tons of copper:
Since 1989 several studies have been made of mineral treatment and plant design. The feasibility study
entrusted to Kilborn of Canada, is in its final stage and negotiations are underway to obtain financing.

The project includes a concentration plant in Mejillones with a capacity of 10,000 tpy.

El Zar mine is near Ivan. Together they have reserves of 5.8 million tons of oxidized and sulfured
minerals with an average grade of 2.3%.

Rayrock also established ajoint venture with Hecla Mining Co. to explore for gold in the former Mari?
Luisa Mine, located in Pullalli between Papudo and La Ligua.

11.2.13.5 Zaldivar - Outokumpu Oy

The Zaldivar deposit is located 200 km east of Antofagasta, near La Escondida. Its reserves are 180
million tons, with an average copper grade of 1.5 % and a cut-off grade of 0.4%.

Outokumpu purchased this mine from Sociedad Minera Pudahuel for US$25 million, and has invested
another US$ 10 millionin drillings and feasibility surveys. The Finnish transnational company plansto invest
US$ 310 million in the project. Seven hundred people will work on the production of approximately 80,000
tpy of copper through leaching, solvent extraction and electrowinning as of 1993. The mine will be ar
underground exploitation. The first stage, which will last for one year, started with a drilling program an®
construction of a 100 km tunnel. Earth work will be done by Compatiia Minera del Pacifico, which did simil?”
work at La Escondida only a few kilometers away.

Zaldivar’s biggest problem is water supply. La Escondida obtains water from the Salar Negro 15
kilometers away, from aquifers; the search for other wells would be difficult and expensive.

Pilot plant testing of sulfured minerals with Sociedad Minera Pudahuel’s TL Process is also part of the

work to be carried out in the first stage. Normally the heap leaching process works well with oxides.
This is the only project where Outokumpu participates without Chilean partners.
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In Lince it joined the Luksic group with a 15% share for a US$ 50 million investment. It joined the
Cardoen group with a 60% share in Amolanas in a similar investment. It also participates by supplying flash
furnace technology for the modernization of the Chagres smelter of Disputada, and in a long- term
technological consulting company with Codelco-Chile. In La Escondida it participates as financier by
committing itself to buy 6% of production. In the engineering area it joined the Chilean company, Indepro.
Finally, it is considering joining a new copper smelter and refinery in the Second Region, in which Codelco,
Mantos Blancos, RTZ, BHP and Shell also participate.

Outokumpu investment in Chile amounts to US$ 400 million, and it is believed that it could reach US$
500 million within 5 to 10 years, in both mining and metallurgy. Start- up of Zaldivar would take placein19%94,
with a capacity of 90,000 tons as of 1995.

Construction will start in 1992.

1.2.13.6 Las Luces - Shell, Citibank.

A US$ 22 million investment will be made by Shell and Citibank in the Las Luces deposit located 35
km southeast of Taltal in the Second Region. The mine would start operating in the second half of 1992.

Royal Dutch Shell’s Chilean subsidiary would have a 60% share in this project, while Citibank would
hold the remaining 40%.

Estimated reserves are4 million tons of sulfured ore with a grade of 2.2% of copperand 7 grams of silver
per ton. The exploitation would be underground, and it would be carried out ata rate of 900 tpd, which means
a useful life of less than 10 years. The plant will have conventional flotation according to the mine’s capacity.

Sales are estimated at US$ 10 million per year depending on the metals’ price.

Indepro, an engineering firm associated with Outokumpu, is in charge of the feasibility study.

11.2.13.7 La Candelaria - Phelps Dodge.

The La Candelaria deposit is located in Tierra Amarilla in the province of Copiap6, approximately 5
km from the Company’s present site at the Manuel Antonio Matta Plant.

It belongs to Phelps Dodge Corporation of the United States and is considered the most important
private investment project after La Escondida. Initial calculations make it possible to estimate investment of
around US$ 500 million for production of about 350,000 tons of concentrates, which mean approximately
108,000 tons of fine copper.

Itsreserves have been estimated by Bechtel at 390 million tons of copper withan average grade of 1.14%
copper and 0.3 g/t gold.

Currently work is being done on the infrastructure for its exploitation.

As of mid-1991 the Company had invested approximately US$ 18 million in the project. The project’s
total cost is estimated at US$ 538 million with production of 90,000 tpy of fine copper.

Production could be doubled later which would situate this project in fourth place among the large
Chilean copper producers after Chuquicamata, El Teniente and La Escondida.

The exploitation will be open pit, and the process will include semi-autogenous milling and a flotation
plant. Start-up would begin in 1995 and reach a capacity of 100,000 annual tons of fine copper in 1997.

Negotiations to obtain financing are very advanced according to company representatives. One of the
alternatives being studied includes two new partners in the project. One of them would be the Japanese
holding company, Sumitomo, and the other would be one of the major copper refineries in Germany.
Sumitomo signed an agreement with Phelps Dodge to buy 20% of the deposit when the definite decision is
made to go ahead with the project.

Water will be taken from five deep wells, and electricity will be supplied by Endesa from a line 13 km
away.

/ Ojos del Salado has also invested US$ 14 million in the expansion of the Manuel Antonio Matta

Concentrating Plant near Copiap6 with a capacity of 1,800 tpd. The expansion will be finished in July 1991
and will double the above- mentioned capacity.

More than half a dozen additional explorations are being carried out by this company in the Copiap6
area and in other parts of Chile.
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11.2.13.8 Andacollo - Enami

Estimated reserves of the Andacollo depositare 250 million tons of mineral grading 0.55% copper with
small gold content. :

The deposit was tendered, and the bid was awarded to the Canadian Company Placer Dome, owner
of 50% of La Coipa.

The area tendered covers 78.2 hectares in the Hermosa sector and 144 .4 hectares in the Llano San José
Culebrén area. There is another area that is being studied by Dayton Resources for gold exploitation, which
includes the Churrumata, Tres Perlas, Socorro mines and others. The tender awarded to Placer also includes
other Enami assets and rights, such as mining claims in the area surrounding and outside the Andacollo
district, other tailings claims, and studies on water supply.

The Placer project proposes the formation of a company in which ENAMI will havea 20% share. The
mine will be an open pit operation, and the plant’s estimated production will be 40,000 tons of concentrates
with 26.5% copper and 6 g/t gold.

It is estimated that the feasibility study will take a year, and the construction of the project will take
another two years and two months. Once the mine and plant are operating they will provide work for 650

people.
Placer’s offer contemplates the exploitation of reserves of 224,200,000 tons of mineral, with a pre-

production of 32.6 million tons. The mine’s useful life would be 16 years, considering copper grades of
approximately 0.64%. Investment would reach US$ 344,280,000 with an operating cost of US$ 4.34 per ton:

Recently, Placer informed ENAMI of its decision to withdraw from this project.

11.2.13.9 Los Pelambres - Antofagasta Holdings.

Los Pelambres is a porphyry copper mine located on the Argentine border, 3,100 meters above seé
level, east of the city of Salamanca in the Fourth Region.

Los Pelambres is another investment of Antofagasta Holdings (Luksic group). The mine was acquired
in 1986 with the purchase of all the interests of Anaconda South America Inc. for 6.2 million dollars, and it
will probably be one of the largest investments once it starts operating at the beginning of 1992.

Two mineralized areas contain 124 million tons grading 1.25% copperamong largereserves withlowe!
metal contents.

The project’s total investment was US$ 66 million. A preliminary agreement had been reached with
Midland Bank for developmentof the projectatarate of approximately 20,000 tpy of copper plus by- products
like gold, silver, and molybdenum. Midland sold a percentage of its share to the South Korean company
Lucky Goldstar International, which contributed to financing the project.

Works at the mine were initiated during the third quarter of 1990, and they include construction of 8
smelter, improvement of roads, installation of electricity lines and an emergency camp.

The purchase from Anaconda also included a small gold heap leaching operation at Punitaqui.

11.2.13.10 Rosario de Rengo - Privately Owned.

The Rosario de Rengo depositis located 45 km westof the city of Rengoand 40 km south of El Tenient®
2,500 meters above sea level.

Alfredo Brahm, a lawyer, heads the ownership of this private company.

The depositis of the porphyry type, with copperand molybdenum mineralization. The mineralizatio"
covers an area of approximately 4.4 km. NS by 1.3 km EW.

The deposit was tendered in April, 1990 with no results, after several years of working on it
preparation with the technical assistance of Sernageomin of Chile and the Metal Mining Agency of Japan:
was recently offered to El Teniente.

1.2.13.11 Refimet - Privately Owned.

Refinadora de Metales (Refimet) is a company that belongs to the Callejas family (Compariia Minef
El Bronce, Faride Project and several other companies) which operates a roasting plant for gold, silver
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copper concentrates in Rungue, near Santiago. This plant specializes in the processing of concentrates with
high arsenic content and produces arsenic trioxide as a by-product.

For the past 4 years Refimet has been processing concentrates from Compariia Minera El Indio, which
have a 10% arsenic content, and dust from the Ventanas electrofilter with an arsenic content of approximately
3%. In August, 1988 Refimet completed the construction of its new smelter at La Negra in the Second Region
with a US$ 8 million investment.

Refimet’s technology for concentrate treatment with high arsenic content was developed by the
company itself, with the aid of the Centro de Investigaciones Minera y Metalurgica, CIMM. The procedure
used is roasting in a multistory furnace, especially designed for and owned by Refimet, in which the arsenic
content is transformed into a stable element that is non-soluble in water and non-polluting. Clean, processed
concentrates typically contain 0.25-0.4% arsenic which is acceptable in any normal smelter.

11.2.13.12 Quimet - Privately Owned.

Sociedad Quimica Metalurgica de TocopillaS.A., Quimet, a subsidiary of Compafiia Minera Tocopilla,
inaugurated a high - purity - copper - cathode processing plant in 1991.

The site, located one kilometer south of Tocopilla, processes 100 tons of cathodes per month and
produces 99.98% pure electrolytic copper. It has a capacity of 6,000 tpy.

Sociedad Minera Tocopilla also extracts and processes sulfured and oxidized copper minerals and
obtains concentrates which are sold to Enami.

At the beginning of 1990 the two companies merged, with a combined capital of $ 1.3 (1.301) billion
(US$ 4.4 million), to increase productivity and reduce administrative costs.

1.3 Gold and Silver -

In 1991 Chilean production of gold was 28,828 kilos, slightly more than in 199089, when 27,503 kilos
were produced. Only a decade before it barely surpassed 3,000 kilos. This spectacular increase began at the
end of the previous decade with the start-up of the El Indio mine.

Gold production in Chile comes from three major sources: gold mining in itself, copper mining, and
mining of other metals like lead, zinc and silver. The first of these sources has been the most important one
since El Indio started operating. :

Gold mining may be classified as medium and small-sized mining.

In medium-sized mining there are producers like ElIndio, La Coipa, El BroncedePetorca, Choquelimpie
and El Hueso. The production of these companies amounts to about 15,550 kilos per year. Several other
companies are developing gold projects that will be classified in this group, including Angloamerican Chile,
Cominor, Anaconda Chile, Minera Lac Chile, Chevron Minera Corporation, Inversiones Mineras del Inca,
Compaiifa Minera Horus, Freeport Chile Exploration Company and Comparia Minera Millantin of
Traiguén.

When all these projects start operations, the country’s total production will increase to about 36,000
kilos according to various estimates.

Small-sized gold mining contributes about 2,000 kilos to the total, which come from many exploitations
and the remnants of the Gold Plan promoted by the Empresa Nacional de Mineria (ENAMI) between 1984
and 1988. An important part of this gold is traded informally, and is thus not included in the statistics.

Copper mining produces approximately 5,000 kilos of gold per year, as a by-product; 40% of this comes
from the large mining sector -mainly from anodic slurries- 50% from the medium mining sector, and therest from
small copper miners who exploit high grade gold deposits. Large are 100.000 tpy of fine copper, or more).

Finally, an important contribution to the production of gold is made by silver producers (approxi-
mately 6%). This volume is more important if Compariia Minera Vilacollo and its Choquelimpie mine are
included in this group.

Lead and zinc mining together produce a small amount of gold, which is not significant in the total.

Until the end of the 1970s Chile was a small gold producer, with a total of slightly more than 3,000 kilos per
year. Since the discovery of El Indio and its start-up at the beginning of the 1980s, the country has been included
in the group of the ten largest gold producers in the world with a total of about 28,000 kilos of gold in 1991.
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There are a number of interesting projects for gold production under study. If all of these projects were
implemented, gold production in Chile could reach 375 tons in 1995, including 1.2 estimated tons of
amalgamated gold from non-official producers.

Based on these production figures, Chile can eventually surpass the Philippines and Colombia to
become the ninth or eighth largest gold producer in the world. At the same time, Chile can also surpass
Australia and Poland and become the sixth largest silver producer in the world.

: Foreign mining companies currently produce most of the gold in Chile. The increase in gold
production will most likely depend on thecon
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1.3.1.- Choquelimpie - Sociedad Contractual Minera Vilacollo

Choquelimpie is located in Chile’s First Region, the northern Altiplano, more than 4,500 meters above
sea level and 190 km from the city of Arica.

The company belongs 42.4% to Shell Chile, 36.4% to Norghate and 23% to Citibank-Chile. It bought
the Choquelimpie gold and silver deposit from Procesadora de Metales (Promel) for US$ 8 million.

Mining operations carried out by its subsidiary Compariia Minera Altiplano started in August, 1988.
At present the services of Imopac, a subsidiary of Compatiia de Acero del Pacifico S.A. de

Inversiones, are being used to remove the material. In 1990 production was approximately 3,100 kg of
gold and about 25,000 kg of silver. Total investment in the project is US$ 42 million including the purchase
of the deposit.

Choquelimpiereserves are 10 million tons of ore, which would last for five years atan exploitationrate
of 5,500 tpd. To supply the plant, the company has started exploration in eight other mineralized areas in the
same region.

One of the problems of the plant, apart fromits high-altitude location, is ore grade whichis 1.8 g of gold
per ton plus 50 g of silver.

The plant was built in 1988 at a cost of US$ 27 million. The technology used is heap leaching with
cyanidation; the use of this procedure at high altitudes is the company’s own technology.

The plant was initially designed to process 3,500 tons of ore per day. However, when it was assembled
the tertiary crusher was eliminated and two on-line secondary crushers were installed, which made it
possible to increase the capacity to 5,500 tpd with little investment.

After crushing, the mineral is agglomerated in pellets to reach the appropriate size for leaching. In this
process the mineral is mixed with water, cyanide, lime and cement. By improving the crushing system, the
elimination of this stage of agglomération is expected in the near future.

The process ends in precipitation with zinc, where a precipitate is obtained with a grade of 7% gold
and between 50 and 60% silver.

Atthe end of 1990 a roaster started operating for the elaboration of doré bars from the precipitates. The
cost of the investment was around US$400,000.

Explorations and drillings carried out before the exploitation made it possible to determine reserves
of 6.7 million tons of oxides with 2.2 g/t of gold and 80 g/t of silver. At present minerals with a grade of 1.8
g/t gold and 50 g/t silver are being exploited.

Inorder to prolong the mine’s lifebeyond 10 years, an effort will be made tolook for additional reserves
of 2 million tons of oxides and 1 million tons of sulfur. There are 4 million tons of blocked out reserves of
sulfur, but it is estimated that additional resources could be found to reach some 10 million tons.

Investment in the project was approximately US$ 33 million; 76% of this amount was spent on the
construction of a processing plant.

In order to minimize the initial investment, heap leaching technology was preferred which permits
recovery of only 70% of the gold content compared to 80% when agitated leaching is used.

The deposit is exploited as an open pit located 4,700 meters above sea level, and it includes a 340-
hectarearea of the Choquelimpie hill, including a dump. Also to minimize the investment, mining operations
- drilling, blasting, loading and transport of minerals and slag - are carried outby Imopac Ltda., a contractor
which is a subsidiary of the Compariia Mineral del Pacifico.

11.3.2.- Minera Challacollo - Gildemeister.

This is a 100-year-old gold and silver operation located 170 km. southeast of Iquique. Ninety-nine
percent of the depositis owned by Gildemeister, and it was evaluated in 1981 when reserves of 3 million tons
with an average grade of 350 g/t of silver and 1.2 g/t of gold were determined in the first stage. There is a
cyanidation by agitation pilot plant located 2 Km. from the mine which processes 3,000 tpm. In the mid-term
it plans to expand to 15,000 or 18,000 tpm with an investment of US$ 3 million. The initial project was
approximately US$ 2 million.

Minera Challacollo has a production of 900 kg of fine silver and 800 g of metal doré gold per month,
which it delivers to Enami at its purchasing agency in Pozo Almonte.
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11.3.3.- San Cristébal - Niuguini Mining Co.

Thisis agold depositlocated in Sierra Gorda, northeast of Antofagasta. At presentitbelongs to Niugini
Mining Ltd., an Australian company which bought Glamis Gold’s share in Inversiones Mineras del Inca S.A.
‘Glamis Gold Ltd. of Vancouver had 51% of the stock in that company. Glamis bought this share for US$3
million with an option to buy the remaining 49% for US$ 6 million.

Fifty-seven percentof Niugini Mining Ltd. of Paptia New Guinea belongs to Battle Mountain Gold Co.

In 1931 Perkins and Marsh, the geologists of Chuquicamata, recognized the possible existence of abig
tonnage of low-grade gold mineral in the San Crist6bal Mining District. In 1985 Anaconda Co. carried out
exploration activities without finalizing any business. At the end of that year Minera del Inca, currently a
subsidiary of Niugini Mining, showed an interest in San Cristobal. In January, 1986 a systematic sampling
of outcrops was started and drillings were made, a tunnel was developed and a pit opened to obtain a
metallurgical sample for analysis. These activities were intensified in 1987, and metallurgical studies were
made to determine the feasibility of applying the heap cyanidation process. In 1989 Niugini acquired 100%
of Glamis Gold as well as the metallurgical and feasibility studies.

Initial reserves of 10.1 million tons of ore with a grade of 1.34 grams of gold per ton increased after a recent
drilling program, to 15.2 million tons with a gradeof 1.19 g /t. This increased gold content to 18 tons and extended
the life of the mine from 5 to 7.5 years. The deposit s still open to the north; thus, reserves could be even larger.

The mine has been designed as a conventional open pit which will move 5 million tons of mineral and
waste per year. The projected final pit is 1,000 m long by 300 wide and 140 meters deep.

The mineral that is extracted will be approximately 1.8 to 2.0 million tpy. After itis crushed to less than
19 mm, it will be processed by heap cyanidation. The plant’s product will be smelted into metal doré bars

~ which will total 50,000 oz of gold and 90,000 oz of silver per year.

In 1989 a small pilot plantof 300kg. gold / year started production. Total projected investment was US$
25 million. In 1991 the crusher started operating and toward August San Cristbal entered full production
with an output of 1,100 kilos of gold and 3,000 kilos of silver annually. The final product will be metal doré.

This mining exploitation was officially inaugurated in October, 1991.

Information on the equipment used is contained in Directory N, Equipment Inventory.

11.3.4.- El Guanaco - Privately Owned

The auriferous district of Guanaco is located in the II Region at an altitude between 2,600 and 2,900
meters above sea level. Its reserves are about 30 tons of fine gold. The claims belong to the Empresa Nacional
de Mineria, which leased them to Eulogio Gordo y Cia. for a 15-year period. In 1992 Eulogio Gordo sold his
lease to Amax.

Avisiblealtered-mineralized stretch about 4 kilometers long and 800 meters wideis located in the area.
Proven reserves are 6 million tons of mineral, with an average grade of 2.42 grams of gold per ton. There are
another probable 10 million tons of mineral.

The exploitation method is open-pit with 5-meter benches and extraction activity of 2,000 tpd. The
mine equipment is made up of 4 drillers (Ingersoll Rand and Drill Tech), 2 Caterpillar Bulldozers, 2
Caterpillar Payloaders, 2 Michigan Payloaders, 7 Lectra Haul trucks and 3 KV- Dart trucks.

With a US$14 million investment, Eulogio Gordo y Cia. was operating the heap leaching plant at
Minera Guanaco. This plant has an installed capacity of 5,000 tpd and is supplied by the Guanaco gold-
bearing claims. Production, which started in September 1988, is 250 kilos of gold per year. According to the
project, Guanaco will produce 43,000 ounces of gold (1,337 kilos) and 107,000 ounces of silver (3,328 kilos)
and obtain revenue of US$ 15.5 million during its operative life.

1.3.5.- El Hueso - Cfa. Minera Homestake

El Hueso is located 26 kilometers southeast of the Potrerillos ore deposit, a former Codelco copper
operation in the ITI Region in Chile. It used to be the old quartz mine exploited by the Salvador Division to
supply the Smelter at Potrerillos. The exploitation of auriferous ore was developed by Codelco’s Salvador
Division at a cost of US$ 20 million, and it started producing in June 1987.

In March 1988 the deposit was tendered by Homestake Mining Company of California which formed
Comparia Minera Homestake Chile S.A. in Chile. The price of the bid exceeded US$ 51 million in cash. By
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means of this contract Homestake leased a 1.0 x 1.5 kilometer square area from Codelco for a 10-year period.
This is an open pit exploitation developed initially in the Pajonales and Maricunga pits, which
currently form one single pit as a consequence of the discovery of new reserves connecting both pits.
For reasons of selectivity which is of prime importance, it was decided to work in benches 5 meters
high. The final slope’s angle which was determined on the basis of preliminary geotechnical studies, is 45°.
At present a new geotechnical study is being analyzed.

Removing a total of 26,000 tons of rock, Homestake carries 6,000 tons of mineral per year to the heap
leaching plant. Production amounts to 3,300 kilos of fine gold.

At this rate of exploitation, reserves are being depleted; therefore, Homestake is exploring other
nearby areas and finding some evidence of gold. In September, 1991 the company signed a new contract with
Codelco to expand the exploration area into adjacent land, an area of more than 700 hectares. The agreement
with Codelco stipulates that Homestake will be responsible for all exploration costs and that Codelco will
have a share of the profits obtained from the new activities up to a maximum of 50%.

El Hueso's geological remainder reserves (August, 1989) are 18.6 million tons with a grade of 0.94 g
Au/t, 8.1 million of which have a grade of 1.44 g Au/t.

11.3.6.- La Coipa - Compaiiia Minera Mantos de Oro - Placer Dome

La Coipa mineis located in Chile’s IIl Region, 140 kmnortheast of the city of Copiap6 and 800 km. north
of Santiago. The presence of gold and silver in the area was known for a long time, but modern exploration
started with the discovery of auriferous breccias by small miners in 1980.

Sierra Morena, a Chilean subsidiary of Goldfields Mining Corporation, carried outintense exploration
of the area between 1982 and 1985 and discovered the deposits. Because of legal problems affecting the
property, it sold its rights to Compaiiia Nacional de Mineria, later called Compariia Minera Mantos de Oro.

The deposit is located more than 4,000 m. above sea level, and is divided into three mineralized areas:
Ladera, Farell6n and Coipa Norte. The first two are next to each other, and are exploited as one deposit.
Proven reserves in Ladera and Farell6n amount to 52.1 million tons of ore with an average grade of 1.58 g/
t gold and 60.36 g/t silver. Reserves in the Coipa Norte area are 9.2 million tons with an average grade of
0.19 g/t gold and 171.72 g/t silver. The cut-off grade is 1.0 g/t. At the end of 1990 total reserves in La Coipa
had increased to 67.5 million tons witha gradeof 1.24 grams per ton. With these reserves the mine would have
a 13- year life. Some reports also indicate the presence of 27 g/t of mercury, which proves the epithermal
nature of these minerals that are found in veins and strata disseminated in porous material.

The deposithas a prominent silica layer with siliceous sintering and breccia, under which the mineralogy
includes native gold mixed with sulfate salts rich in silver, including tetrahedrite, in siliceous and alunitized rock,

Placer Dome and Consolidated TVX Mining joined forces to exploit the La Coipa deposit in equal
shares. The cost Placer paid for this 50% share was US$ 63 million plus certain financial commitments
amounting to US$ 18 million. Both companies formed Compafiia Minera Mantos de Oro in Chile to exploit
the mineral.

Sierra Morena will receive royalties for 10 years, as of April 30, 1991, which consist of 2.5% of the "net
smelter" income, up to a maximum of US$ 2 million per year.

Construction started in mid 1988, using a 1100 tpd ore second hand plant which cost US$ 34 million
and started operating in July 1989.

It operated until mid 1991, when the 16,500 ton/day plant was inaugurated. Production in 1990 was
840 kilos of fine gold and 146,000 kilos of silver.

A small open pit of approximately 2 million tons has been exploited in the Ladera sector since May,
1989. The initial plant was supplied with approximately 600 thousand tons of ore from this deposit with an
average grade of 8 g/t.

Initially, gold and silver were recovered as precipitates, but with the 16,500 tpd plant gold and silver
are recovered as metal doré. This plant includes the following stages: crushing, semi-autogenous mill
working, cyanidation with decantation in countercurrent, gold and silver recovery by means of zinc
precipitation (Merrill Crowe process) and production of doré. A production cost of approximately US$ 160
per ounce of gold is expected. Water is obtained from the wells in the Salar de Maricunga, 50 kilometers from
the deposit. Total investment amounted to approximately US$ 250 million.
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The Fuller Traylor company of the U.S.A. supplied a 28 x 14 foot, 4,850 KW power SAG mill, plus two
16 x 24 foot Taylor mills and a 42 inch revolving mill.

Total gold production during the 13 years of useful life will be 68,000 kilos of gold and more than 4,400
tons of silver.

The investment in the first stage was US$ 34 million, and an additional US$ 200 million was invested
during the second stage.

A dry dam of US$ 15 million makes it possible to avoid the risk of contamining the environment. Humidity
is reduced by 15% with belt filters, which is dry enough to avoid any risk when tailings are deposited.

Proven and probable reserves in Ladera and Farellon amount to 52.8 million tons of ore with an
averagegradeof 1.54 g/tgold and 70.9 g/ tsilver. Estimated reserves in the Coipa Norte, 3 Km from the other
two, are 21.6 million tons with an average grade of 0.29 g/t gold and 115.2 g/t silver.

Placer wanted to use the 1,100 tpd plant at the nearby mine Can Can, which belongs to Chevron, and
negotiations have been started.

However, the operation has not been successful to date.

Information on the equipment used at La Coipa is contained inDirectory XI.2.-, Equipment Inventory.

11.3.7.- Marte - Angloamerican

The Marte Mineislocated in the country’s [l Region, 130 kilometers northeast of Copiap6, 4,200 meters
above sea level. The systematic exploration work done by Minera Anglo Cominco Ltda. in 1980 made its
discovery possible.

It is owned by Compariia Minera Tres Cruces, a subsidiary of Angloamerican Chile Ltda. (20.45%),
Mantos Blancos (17.7%) and Inversiones Sudamericana (16.1%). The rest belonged to Cominco (25%), wich
abandoned the project, and the Chemical Bank of New York, whose representative in Chile, Inversiones
Selecta Ltd., invested approximately US$ 20 million using the Chapter XIX mechanism. Chemical Bank has
a 20% of the capital stock. Presently total property of this company is being reorganized.

Reserves in Marte are 34 million tons of ore with a grade of 1.2 - 1.5 g/t of gold. Total investment of
US$ 47 million was envisaged for the project. The deposit was expected to produce around 2,500 kilos of gold
per year. To date, more than US$ 30 million has been invested in explorations and the construction of 429 km.
of roads plus an additional US$ 47 million to develop an open pit.

Marte started production in 1990. However, unforeseen problems have arisen because of the nature
of the minerals, which have not lived up to expectations. The 1990 balance sheet showed a loss of US$ 24
million after depreciation, taxes and interest. This was probably due to lower gold prices than expected, bad
weather, and the revaluation of the peso with respect to the dollar. However, the main reason is less
metallurgical recovery from the heap leaching operation. Also, the crushing plant could not reach full
capacity, and only 28% of the installed capacity was being used.

Difficult operating conditions also affected the results, as the Maricunga Salt Lake is located at high
altitude, has low temperatures and is far from urban centers. |

Marte is a finely disseminated high-tonnage, low grade gold deposit without any economically
attractive by-product. Mineralization is quite homogeneous and is found mainly as free gold. Mining
reserves involved in the current exploitation program are approximately 35 million tons with a grade of
around 1.5 g/t gold. ‘

Because the deposit virtually outcrops on the surface and the topography of the area is particularly
favorable, an open pit extraction system was chosen with benches 10 meters high and a final slope angle of
45 degrees. |

The exploitation rate was planned to feed the plant with 8,000 t/day. Operations were done by
contractors who carried out the drilling, blasting, loading and transport operations separately.

Compaiiia Minera Tres Cruces was responsible for long, medium and short-term planning as well as
field supervision of mining operations. It specially controled the quality of the mineral delivered to the plant.

In 1991 Marte closed down its operations because of sustained losses. The high cost was mainly due
to the excessive consumption of cyanide required by the kind of mineral. |

This deposit was found by Bernstein and Thomson Ltda., 120 km. from Copiap6 and 4,000 meters
above sea level. |

Y
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11.3.8.- Compaiifa Minera El Indio - Lac Minerals

Compariia Minera El Indio’s main shareholder is Minera Lac Chile, a subsidiary of Lac Minerals of
Canada. Lac bought El Indio from Bond International Gold in 1899. In turn Bond had purchased it from Saint
Joe Minerals of the United States, which was the company that developed the project. A small percentage (7%)
belongs to Chilean mining entrepreneurs.

ElIndio was the largest new mining project developed in Chile during the 1980s. Its discovery, wealth,
and the technological novelties applied in its exploitation and treatment processes marked a milestone in
Chilean mining. El Indio placed Chile among the ten largest gold producers in the world. The revolutionary
exploration methods used made possible a number of other discoveries in the area of Copiap6 and the Salar
de Maricunga: Lobo, La Pepa, La Coipa, Escondido, Refugio, Marte, Apolinario, were new names that the
miners learned after El Indio, as well as many other names in this and other regions.

The company is the largest gold producer in the country and operates three underground mines and
five open pit mines at the El Indio mine. The initial investment for development of the El Indio mine was US$
200 million in 1979, with an average cost of US$ 10 million per year during subsequent years.

Initially, the El Indio plant was designed to process 1,250 tpd, and this amount was reached in 1982.
In 1987 this capacity was expanded to 2,600 tpd by investing US$ 24 million to compensate for the decrease
in ore grades. As the grades are still falling, the company has taken the necessary steps to process 3,000 tons
aday in 1992. ' '

Tambo.

The mine belongs to the El Indio mining complex. It exploits three underground mines and three open
pit mines which produce 500 tpd of mineral which is processed in a crushing plant built in 1988.

By means of a heap leaching process Tambo'’s capacity is being increased to 2,000 tpd of mineral.

The geology of Tambo is formed by an alunite breccia with gold content, unlike El Indio which consists
of an enargite gold system.

This is why Tambo produces gold and only small amounts of silver, whereas El Indio produces copper,
gold and silver.

Works carried out to expand the capacity to 2,500 tpd included the acquisition of a reconditioned 13
x 16 foot Allis Chalmers mill (Mill Number Two in the Processing Plant), the installation of three Outokumpu
cells and a flotation plant in acid media. In 1988 US$ 12 million was invested in a second concentrate roaster
to separate arsenic and US$ 4.5 million in a plant to filter tailings by pressure, the only one of its kind in Chile.
Since 1988 US$ 24 million has been invested in the expansion of both mines. As of 1990 thereare plans to invest
US$ 15 million more, mainly in a 50,000 tpy third roaster. Construction of the roaster would take about thirty
months. ;

Mineral reserves

At the end of 1985 the El Indio mineral reserves (including El Tambo) amounted to 5.4 million tons of
plant ore with a content of 8.4 g/t gold, 97 g/t silver and 4.74% copper. Reserves of direct smelting ore were
46 thousand tons with 197 g/t gold, 124 g/t silver and 4.44% copper. Ore reserves for heap leaching (Tambo)
were estimated at 170 thousand tons with 2.3 g/t gold, a small amount of silver and no copper. Today with
the construction of a drainage tunnel, proven and probable reserves add up t0 9.78 million tons with a content
of 6.9 g/t plus 10.5 million tons of ore for heap leaching with a grade of 1.0 g/t of gold.

In 1989 the plant processed 1,064,000 tons of ore with an average grade of 6.2 g/t of gold, 46.7 g/t of
silver and 2.:9% of copper.

The lowest grade ore, from Tambo, is processed in a heap leaching yard from which 5,522 ounces (172
kilos) of fine gold wereobtained. In addition, 9,000 tons of direct smelting ore were extracted, and 37,236 kilos
of gold (1,158 kilos) were obtained from them. Total production of fine in 1989 was 6,974 kilos of gold, 40,736
kilos of silver and 26,970 kilos of copper.

Production of gold has decreased since its peak production of 9,100 kilos in 1986, due to depletion of -

direct smelting ore and an increase in copper production, due to the change of minerals.

El Indio also produces arsenic trioxide. In 1989 production was approximately 6,000 tons, and exports
were 5,831 tons valued at US$ 2.0 million.
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Inorder to back up the increase of gold production at El Indio, San José has accelerated its gold project,
Nevada, near El Tambo and El Indio where high grade ore was found at the end of 1989.

Another project under consideration is the development of new sectors of the deposit, particularly the
Viento vein at the El Indio mine.

Among the projects being considered for the future is high intensity smelting to remove arsenic and
antimony from concentrates and a 4,500 tpy plant for this purpose.

In addition, a new flotation process is being analyzed for direct semelting ore (DSO) with grades
between 55 and 62 g/t gold, which would permit 97% recovery.

During 1990 US$ 15 million was invested in different El Indio projects, such as the installation of the
third roaster which has been operating since mid-1991.

Investments of US$ 25 million was estimated for 1991, for mine expansion and also to increase
production by 10%.

Information on the equipment used in El Indio is contained in Directory X1.2 , Equipment Inventory.

1.3.9.- El Bronce - Privately Owned

Compania Minera El BroncedePetorca is owned by the Callejas family. It operates themine of thesame
name in the IV Region and is still the third largest gold producer in Chile. With capacity to treat 33,000 tpm
of concentrates, it produces approximately 3,500 kg. of gold, 3,000 kg. of silver and 1,250 t of copper annually.
The processing plant consists of a structure for sulfide concentration which receives ore with a gold content
of 4 and 5 g/t and produces concentrates with a gold grade between 70 and 100 g/t. ;

1.3.10.- Santa Dominga - Privately Owned.

The Santa Dominga mine belongs to Compafiia Minera Tauro, made up of the Browne Covarrubias
group (Dominga Investments Ltd. and Midas Resources Ltd.). It is located near the city of La Serena in the
IV Region.

The deposit has proven reserves of 330,000 tons of ore plus 1,335,000 tons of indicated reserves. The
average grade is 3.5 g/t of gold and 0.6% of copper.

The plant uses conventional flotation and has the capacity to process 650 tpd. Its productionis 360kilos
of fine gold and 600 kilos of silver per year. Concentrates are sold to the Empresa Nacional de Mineria.

11.3.11.- Compaiifa Minera Soledad -'DicsaIEqugio Gordo.

Dicsa and Coexmin (Eulogio Gordo is also a partner of this company) formed this company which
leased the Chileno and Alexandra claims in the gold-bearing district of Taltal from Enami, for 15 years.

A flotation plant with a 100 tpd capacity was installed. The mineral is exploited at a rate of 1,800 tons
per month and has a grade of 7 g/t of gold. A 600 tpd heap leaching plant has been projected with a US$ 7
million investment. :

11.3.12.- Minera Las Palmas - Cominor.

Minera Las Palmas, a subsidiary of Cominor S.A., is one of Francisco Javier Errdzuriz’s mining
operations. The investment in this deposit was US$6 million.

The mine and the plant are located in the former Hacienda Las Palmas, 50 km. northwest of the city
of Talca in the central part of Chile. Reserves are 850,000 tons of ore with an average gold content of 5 g/t,
and there are resources for another 500,000 tons.

It is an underground mine.

The plant originally produced gold concentrates by flotation. Itnow operates on the Cyanidation CIP-
EW (Carbon-in-Pulp-Electrowinning) process. It produces 500 kilos of fine gold per year, which totals
approximately US$ 6 million. The production rate is350 tons of ore per day. The possibility of recovering zinc
as a by-product is being analyzed.

Other deposits like Huilquelemu, Loma Blanca, and El Chivato, located near this mine, are being
explored to supply ore in the future.
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Cominor also has other auriferous projects, like Huilmail-Alhué, located between Rancagua and Alhué,
where it is initiating construction of a plant with an initial capacity of 20 tpd. This plant will produce 300 kilos of
gold annually as of 1992. The investment required for this project is between 3 and 5 million dollars.

Cominor is also carrying out exploration work in the Exterior project of La Coipa, whereit participates
in a joint venture with the Canadian-Brazilian company CNM.

11.3.14.- Main Gold Projects

11.3.14.1.- Lobo - Angloamerican/Cominco Resources Intl.

The Lobo gold project is located in the Maricunga Salt Lake, 6 km. from Marte. It belongs equally to
Cominco Resources International and Angloamerican (as is the case with Soledad Valy and Escondido
prospects). Its reserves have been estimated at 70 million tons with a grade of 1.4 g/t Au.

According to the results of metallurgical analyses, it could start producing soon. However, start-up
could depend on whathappens at the Marte plant. This plant has shut down operations; therefore, the future
of Lobo is uncertain.

Feasibility studies including extensive metallurgical analyses destined to develop a combined
operation of heap leaching and conventional plant, showed that most of the gold could be obtained in the
milling process, and currently, work is focused on flotation tests. Preliminary studies indicate that there can
be open pit ore exploitation with cost-effective gravel /mineral grades.

11.3.14.2.- La Pepa - Bridger Resources Inc.

Cluff Mineral Exploration, a subsidiary of Cluff Resources PLC, has started negotiations with Bridger
Resources Inc. of Vancouver, Canada to acquire 50% of the Chilean subsidiary, Compariia Minera Horus
Ltda. The conditions are that Cluff undertakea feasibility study on thelarge-scale development of the La Pepa
gold deposit, for which Horus holds an option. La Pepa is located in the auriferous district of Maricunga, in
Atacama, inan area of large gold and silver epithermal systems. It covers approximately 47 square kilometers
including 940 registered mining claims. The deposit is located 164 km. east of Copiap6. At present the mine
produces at a rate of 300 ounces (9.3 kg) of gold per month; the gold is obtained from the Vizcachas vein, with
a grade of approximately 30 g/t Auand an average 1.4 meter width. Nine similar veins of promising grades,
the depth of which has not yet been determined, have been identified in a 2.5 km. x 1 km. area in a zone of
intense epithermal alteration.

Cluff has initiated a vast program of explorations, definition of reserves, mining design and process
optimization to complete a detailed feasibility study in the hope of justifying production of around 30,000
ounces of gold per year (933 kg.)

11.3.14.3.- Apolinario - Lac Minerals.

This gold deposit is located on Apolinario Hill in the IV Region, 200 km. from La Serena and
approximately 30 km. northwest of the El Indio deposit. It is owned by Compafiia Minera Anita which has
offered to sell 85% to Lac Minerals which also owns El Indio, El Toqui, Vacas Heladas and others.

Apolinario’s characteristics are similar to those of El Indio.

Itis made up of many parallel quartzand sulfide veins with high gold content. It covers 18,900 hectares,
and its gold content is estimated to be more than 31 g/t, which is significantly higher than the gold content
of other important Chilean deposits. It also contains important amounts of silver and copper.

Minera Lac Chile is carrying out exploration and road construction and has invested about US$ 10
million so far.

Minera Lac Chile is also developing the Vacas Heladas ore deposit with a US$ 6 million investment.
The company has invested a similaramount in gold and silver exploration at deposits located in the XIRegion
like Katerfeld, Arellano, La Rosa, Cerro Aguja and Lago Misterioso.

1.3.14.4.- Refugio - Bema Gold.
Refugio belongs to Bema Gold and is located near the Maricunga Salt Lake, east of the city of Copiap6
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in the ITI Region. The deposits of Pantanillo, Escondido, Santa Cecilia, Soledad, La Pepa, Lobo and Marte are
located nearby, and to the North lie La Coipa and El Hueso.

Bema Gold Corporation s a small, growing company thathas been transformed froma consulting firm
into a mining company with a production of 800 kilos of gold per year. It currently exploits the Champaigne
mine in Idaho, U.S.A., which started production in 1990 with 580 kilos. In Chile it participated and won the
bid called by Compariia Minera Refugio to take part in the deposit of the same name.

Preliminary explorations have defined reserves of more than 100,000 kilos of fine gold in Refugio. If
the inferred reserves are added, a total amount of 171 tons of gold is obtained.

Explorations have concentrated on the Verde area where 78 holes covering a 1,000 meter by 500 meter
area weredrilled and iri oxidized and sulfured minerals were found. This mineralization covers an area that
is 1,200 meters long, 250 meters wide, and 75 to 120 meters deep. Indicated and inferred reserves are 53
million ounces (171 tons of fine gold), distributed in 37 million tons of oxides grading 1.06 g of gold per ton
and a combination of oxides and sulfides of 58 million tons with 0.1 grams of gold per ton, as indicated, plus
31 million tons grading 0.96 g/t in oxides and 37 million tons grading 1.02 g/t inferred.

A feasibility study was requested of the North American company Mineral Resources Development
Inc. This study recommended an open pit operation with heap leaching and production capacity of 3,000 to
6,000 kilos of gold per year. Estimated investment is US$ 50 million and financing is currently being sought.

The construction of an open pit operation was initiated in 1992 with heap leaching and a production
capacity of 3,500 kilos of gold per year. The mine would provide work for approximately 250 people and
could reach the metal doré stage.

11.3.13.5.- Andacollo - Dayton Developments Corp.

Andacollo is one of the oldest copper and gold mines in Chile.

Exploitation dates from the time of the Spanish conquerors, and it may even have been exploited in
the pre-Columbian period by the Incas. During 400 years of exploitation it has produced more than 3 million
ounces of gold, mainly from placers and veins.

The mine is located in the IV Region near the town of Andacollo, 600 kilometers from Santiago. Many

international companies have analyzed the possibility of forming a joint venture with Enami for its
exploitation. The most recent one is Dayton Developments Corp., which acquired 100% of Chevron Minera

Corp.’s share in the project.

This auriferous deposit should not be confused with the copper deposit awarded by bid to Placer
Dome, which is also called Andacollo and covers a different area of the same sector. j

Enami has developed many analyses for the use of bacterial leaching which have indicated low
investment with a long period of recovery.

Additional analyses have been carried out to decrease the investment’s recovery period and make the
project more attractive.

In 1990 Dayton spent US$ 8.1 million on the Andacollo project.

Total investment is estimated at US$ 50 million.

In February, 1991 Bechtel completed a feasibility study for Dayton with favorable results that indicates
an operating cost of US$ 182 per ounce during the mine’s useful life span and a payment period of two year$
ata price of US$ 350 per ounce of gold. Because of a higher grade on the surface, operating costs will be lower
during the first years which assures a shorter period for capital recovery and makes the project more
attractive. Depending on financing, operations might start in 1992 with a probable production of 110,000
ounces per year (3,420 kilos).

Ore reserves estimated by Fluor Daniel in 1990amount to 42.9 million tons with an approximate grade.
of 0.035 ounces per ton.

Bechtel’s project envisages exploitation of 22.8 million tons in the first stage with a grade of around
0.036 ounces per ton.

821,700 ounces of gold would be obtained in this stage and total content of the reserves would amount
to 1.5 million tons. Bechtel designed a heap leaching operation with the capacity to treat 12,000 tpd and 73%

recovery.
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Many deposits have beenidentified on the property. Bechtel’s estimates only considered three of them:
Churrumata, Tres Perlas and Socorro Norte. No explorations were carried out at Natalia, Tres Perlas Oeste,
Socorro (Sur), Toro, Cabarias, Veneros and Chisperos. All of them would be exploited together in one open
pit. ;

In April, 1991 Dayton completed the purchase of 2% royalties from Chevron and paid US$ 1.1 million.

The feasibility study indicates that more than 3,400 kilos of gold can be produced annually during the
first five years of the operation at a cost of US$ 182 per ounce. Projected recovery is 73%.

11.3.13.6.- Fachinal - Freeport Chilean Exploration Co.

Freeport Chilean Exploration Company explored three promising auriferous deposits in the XI Region
near Chile Chico. They are the Fachinal project, which includes the Laguna Verde and Bahia Jara deposits
with total reserves of 15 to 20 million tons of ore and 1.5 g/t gold grade, and the Los Mallines project. The
investment made was US$ 2 million. Freeport sold these assets to the Coeur d’Alene company.

Coeur d’Alene is about to complete prospecting of these deposits.

US$ 40 to US$ 50 million are estimated for their materialization.

In order to carry out this work, the North American company formed the CDE Chilean Mining Corp.
in Chile. To date 17 mineralized areas have been identified in this sector. Eight of them have been drilled, and

seven of them have intersected mineralizations with commercial value. The exploration budget for 1990is

US$ 1 million.

Total investmentin Fachinal is estimated at US$30 million for an open pit exploitation capacity of 5,000
tpd and heap leaching processing.

1.4 Iron

Iron mining in Chile is made up of only open pit operations, and it is completely in the hands of the
Compaiiia Minera del Pacifico S.A. (CMP), a subsidiary of CAP S.A. de Inversiones, which also owns the
Huachipato Siderurgy and the Huasco Pellet Plant.

Compaiiia de Acero del Pacifico Inc. de Inversiones (CAP) is a group of companies, formerly State
owned, that have recently been transferred to the private sector. The three major shareholders are Cia. de
Inversiones Suizandina S.A. (29.3%), Cia. Explotadora de Minas S.C.M. (6.69%) and M.C. Inversiones Ltda.
(6.21%) which invested in 1989 when it bought the shares of Sociedad Quimica y Minera de Chile (3.95%) and
other shareholders. Together with Sociedad Manufacturera de Papeles y Cartones and the COPEC Group,
CAPis one of the largest private companies in Chile with capital of 745 million dollars and assets of 1.3 (1.253)
billion dollars. Production of finished steel was 550,900 tons in 1991; 1,1% less than 1990 (557.369).

In 1959 CAP bought the Algarrobo mine located in the III Region near the city of Vallenar. In 1971 it
acquired the El Romeral and El Tofo mines located in the IV Region north of La Serena, and in 1973, under
the name of Minas Santa Fe, the contracts of some 30 iron deposits were incorporated.

In 1991 it started up the Los Colorados deposits, processing its production at the Pellet Plant and the
reactivated El Laco mine, in the II Region.

Other deposits are Cerro Iman, Cerro Negro, Cerro Negro Norte, Mina Carmen, Cristales, Pleito and
Alcaparra.

CMP’s current production capacity is 8.5 million tpy of differentiron mineral products: pellets for blast
furnace and direct reduction, pellet feed and high grade concentrates as gravel and fine for sintering.

In 1991 iron production was 8,554 MTL, 10% more than 1990. The respective sales were 11.1 million
more than sales the previous year. Manganese increased production to 16,830 tons of fine manganese,
compared to 14,117 tons the previous year.

Investments Being Developed.

Investments of CAP companies that are being developed for the 1989-1994 period amount to US$ 850
million, including projects already under construction and others under study, in the mining, siderurgical
and lumber sectors.
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The most important project at the Huachipato steel mill is the coke plant under the Still-Otto license,
with a capacity of 500,000 tpy and an investment of US$ 140 million. It was inaugurated in 1990 and replaced
the old concentrating plant. Coal consumption at the new plant will be 700,000 tpy, and production i$
expected to reach 1 million 200 tons of steel.

The following projects will be added to this investment: continuous sheet melting (US$ 5 to 7 million),
roll mill improvement (US$ 25 to 30 million), modernization of flat sheet galvanizing, and replacement of the
current sheet galvanizing system through immersion by a new process (Galvalume), which will provide
better coating and adherence and higher tolerance. US$ 15 million will be invested in the new galvanization
process which will have a capacity of 100,000 annual tons.

A pellet feed plant was completed in 1991. This plant makes it possible to use marginal minerals from
Romeral, which are not being used now because of their high level of impurities or low iron grade. Investment
in the plant was approximately US$ 30 million, and the capacity will be 2 million tpy.

The thermal hardening project, which is related to the preceding investment will improve the quality
of iron produced in Chile and the efficiency of the facilities at the Huasco Port.

A project to recover Vanadium from the El Romeral mines is being evaluated by the company. Technical
and economical feasibility studies of this projecthavebeen carried outwith the Center of Miningand Metallurgical
Research, which has determined the advantages of the proposed process. With an investment of approximately
US$ 30 million the company can process some 1,500 tpd of magnetic concentrates with high vanadium content,
obtain around 4,000 annual tons of vanadium pentoxide, and supply as much as 10% of the Western market:
Romeral has reserves that represent 6% of world vanadium with grades between 0.5% and 0.7%.

Chilean iron production was 8.6 million long tons in 1991, compared to 7.8 million tons of ore in 1990.
Deliveries to the market were 8.4 million long tons, which was 11% higher than the previous year.

Tonnage for the foreign market was 7.3 million long tons, a 15.5% decrease. Deliveries to the domestic
market (Siderirgica de Huachipato) were 1.1 MTL which is a similar figure to 1989.

Compariia Minera del Pacifico’s earnings related to the respective sales were US$ 248 million:
~ Operating profits for the year increased to US$ 34 million which was 8.2% less than in 1990. |

|

Total CMP investments were US$ 20 million. The start-up of the Pellet Feed Plant inaugurated i
December 1990, and the new Tailings Dam at the El Romeral Mine, which started operating in February 1990,
should be noted. In 1989 the Pellet Plant started using the thermal hardening process and investments weré.
made in mobile mining equipment for both CMP work sites and others.

El Romeral.

The El Romeral deposit is located north of La Serena and is made up of high-grade, solid lenticula’
bodies, concentrated ina 3.5 by 0.4 km area and in areas of partial rock replacement and rock fracture filling®
in the lower grade sectors. Proven reserves are 64 million tons of mineral with an average grade of more tha?
55% iron, 0.11% sulfur and 0.23% phosphorus. Proven and inferred reserves of low-grade mineral are moré
than 145 million tons with an iron content between 25% and 45%.

Romeral produces 4 million tons of ore per year for direct export, mainly to Japan, with the remaindé
for Sidertirgica Huachipato. Its exploitation started in 1956 at a rate of 1 million tpy; this production tripled}‘
in 1963. In 1972 it increased production capacity to 4 million tpy, almost 500,000 tons of which are consum i
at the Huachipato plant and the rest in the external market. |

The exploitation of the mine is open pit, and it produces approximately 17 thousand tpd of high-grad""a
mineral for the processing plant. The mineral is crushed in the plant and then treated by means of wet
magnetic concentration, producing gravel with 62% of iron, 0.089 of sulfur, 0.115% of phosphorus and fine#
for sintering of 64.1% of iron, 0.070% of sulfur and 0.075% of phosphorus.

El Algarrobo. ,
The mineralized bodies of El Algarrobo, located southwest of Vallenar, have a multiform and lmticula”jj
configuration with proven reserves of 52 million tons with an average content of 52% iron, 0.46% sulfur and 048"‘
phosphorus. Its exploitation is carried out as open pit, extracting around 22 thousand tpd of ore.
El Algarrobo supplies the pellet plant in Huasco, and El Laco is exporting its production to Argentiﬁ
and China. Algarrobo has reserves to supply the pellet plant in Huasco for twenty years. |

i
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Los Colorados.

The Los Colorados mine is located northeast of Vallenar. It is made up of an elongated body of high-
grade mineral with low-grade mineral zones along its sides. Proven reserves are 22 million tons of mineral
with a grade of 45% iron. Its exploitation is open pit, and it produces around 6 thousand tpd which feed the
processing plant. This plant crushes the mineral to 100% grading - 6mm; it is then subjected to dry magnetic
concentration which produces a preconcentrate with 60% of iron which is carried to the pellet plantby train.

The small-scale exploitation of Los Colorados started at the end of the 1950s. Throughout its history
operations have been closed down and started up several times because of economic reasons and problems
with quality. It currently has a crushing plant and a magnetic concentration plant which will make it possible
to produce 1.2 million tpy of preconcentrate for the Huasco Pellet Plant as of 1991.

El Laco.

El Laco is an iron deposit located 4,600 meters above sea level east of Antofagasta near the Sico border
area. It was reopened in 1988 after being closed for eight years because of its high sulfur content.

Reserves at El Laco are 500 million tons. This work extracts and processes iron as gravel, which is sold
to the Aceria y Altos Hornos de Zapala, an industrial complex in the transandean province of Jujuy. This is
part of a production and export program with Argentina which will buy 360,000 tons of iron ore in a
maximum period of 5 years.

In 1989 italso sold part of its production to China Metallurgical Import and Export Corporation, which
bought 55,000 tons for US$ 1.3 million. The company estimates that Chinese buyers will purchase 500,000
more tons for US$ 12 million.

The El Laco deposit will produce 80 thousand tons annually. At present it only produces 30,000 tpy.
Because of the altitude, operations can only be carried out between October and March.

~ Iron Mineral
- El Algarrobc

_ ElRomeral Mines 2,906
 SantaFeMines e .
Other Mines 590 1,088
Pellets. - . 7 | am 4,872
 ElAlgarroboMines 4182 4z

Earthwork.

CMP has extended its activities to earthwork for Minera Escondida Ltda. (7.853) billion cubic meters)
in the premine-Chuquicamata stripping project signed with Mitsubishi Chile Ltda., which was completed.
Through the affiliates companies IMOPAC and EMAR they have continued earthwork at Choquelimpie and

on the Marte project.
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IL.5. Manganese

Manganesos Atacama S.A. (MASA) is a CAP subsidiary that produces manganese, ferromanganese
and ferrosilicon ore. '

The company exploits the Corral Quemado and Los Loros mines in the IV Region. It also operates other
manganese works in the same region under leasing agreements. It is currently developing anew mine, which
is thought to be the continuation of others that are being exploited.

In 1991 production of manganese ore was 43,767 tons (39,697 tons in 1990). Half of the production of
Manganesos Atacama is bought by Huachipato, and the other half is destined to the manufacturing of iron
alloys.

Production of metallic manganese was 16,830 tons {13,732 tons in 1990). Production of iron alloys was
8,454 tons (6,396 tons in 1990).

Sales of Manganesos Atacama were US$ 7.5 million in 1991, slightly higher than the previous year’s
US$ 5.9 million. Profits were US$1,06 million (US$ 0.8 million in 1990).

In December, 1987 the company completed a US$ 2 million investment in a steel cone plant for milling
with a 12,000 tpy capacity. In 1988 the plant produced 1,816 tons of cylcaps. In 1991 it announced a 1-million-
dollar investment in the expansion and improvement of the industrial sector that will permit it to absorb an
increase in iron alloy production, and the preparation of the new mine, which will mark the beginning of the
new mining exploitation after it completes exploratory work.

1l.6. Zinc and Lead
Lead and zinc mining in Chileis notas developed as copper and iron mining. The mostimportant mine
is E1 Toqui in the Aysén region, an underground exploitation which belongs to Minera Lac Chile. Exploitation
is carried out by room and pillar methods at a rate of 1000 tpd of mineral.
Other similar works are Dofia Rosa, also owned by Lac, Empresa Minera de Aysén, and Compafiia 4
Minera de Catemu, in the V Region, all of which are underground operations. ‘
Chile is a small zinc and lead producer. Zinc production was 30,998 tons in 1991, compared to 25,146
tons in 1990.
There are three Chilean producers: Sociedad Contractual Minera Toqui and Empresa Minera de
Aysén, both in the XI Region, and Compariia Minera de Catemu in the V Region.

1.6.1 El Toqui - Minera Lac Chile. :

In 1987 Minera Lac bought 85% of El Toqui for US$ 30 million, using Chapter XIX debt-equity swaps.
In 1989 it bought the other 15% for US$ 5.5 million, and thus became the sole owner.

The purchase covered a 1,200 square kmarea including the San Antonio lead and zinc mine, the Mallin
Alto zinc mine and a concentrating plant in the XI Region. Production is approximately 32,000 tons of ore per
year. This amount will increase to 50,000 tons in the near future. Most of the zinc is exported to Brazil.

The deposit is reached through galleries and extraction is carried out by low cost room and pillar
methods at a rate of 1000 tons of ore per day. In 1989 the plant processed 275,000 tons of ore with an average
grade of 6.9% of zinc and recovered 30,554 tons of concentrate with a content of 15,388 tons of zinc. In 1990
production was 44,632 tons of concentrate. As a result of the ore’s better prime grade, the company hoped
to increase zinc concentrate production in 1991 by more than 15% compared to 1990.

In 1989 explorations led to a 170% increase in reserves, and 5.24 million tons with an average grade of
7.8% zinc were reached. The most significant contribution came from Dofa Rosa. Probable reserves are
estimated at 4.3 million additional diluted tons, with grades of 8% zinc, 1.7 g/t gold, 23.7 g/t silver, 0.22%
copper and 0.41% lead. There is also a high grade area of 0.9 million tons containing 9.4% of zinc, 37.7 g/t of
gold, 37.0 g/t of silver, 0.3% of copper and 0.68% of lead. A feasibility study for exploitation of this deposit
in progress.

Minera Lac Chile is carrying out a feasibility study to increase production to 200,000 tpy along with ‘
construction of a zinc refinery. The availability of electric power is an important problem among several
others that have yet to be solved.
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Three alternatives are currently being considered: the first to increase production capacity to 1,500 tpd;
the second to increase it to 2,000 tpd, and the third is to increase it to 2,500 tpd, which is equal to duplicating
current capacity.

Lead production in 1990 was 1,120 tons compared to 1,241 tons in 1989. The imminent depletion of El
Toqui’s San Antonio mine will mean the end of this production which is decreasing year by year.

11.6.2 Empresa Minera de Aysén - CORFO.

Empresa Minera de Aysén is owned by CORFO and is in the process of being privatized. It’s less
significant assets were sold at the beginning of 1992; in 1993, its more critical holdings and equipment will
be put on sale.

The company exploited the Rosillo mine and the concentrating plant in Puerto Cristal in the XI Region.
Zinc production has declined to around 2,000 tpy. Lead production also dropped and resulted in the closing
of the Silva mine in December 1988.

11.6.3 Compaiifa Minera de Catemu - Privately Owned.

This company belongs to local investors and exploits the Veta Grande mine and the Santa Rosa
concentrating plant in the V Region.

The company produces around 9,000 tons of zinc annually.

'11.6.4 Compaiiia Chilena del Zinc - Privately Owned.

Comparifa Chilena del Zinc is planning to build a zinc refining pilot plant in Puerto Sanchez in the XI
Region. Investment will be somewhat less than US$ 1 million, and production will be 360 tons of metallic zinc
per year.If it is successful, it will be able to expand production. The company is supplied by Empresa Minera
de Aysén, which are very limited reserves according to the explorations that have been done.
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Ill. NON-METALLIC OR INDUSTRIAL MINERALS

Except for the products derived fromsaltpeter - nitrates, sodium sulfate and iodine - and those derived
from the salt mines - lithium carbonate and boron - Chile is a small producer of industrial minerals, and its
production is mostly destined for domestic use.

US$ 176.5 million worth of products were exported from the non-metallic mining sector in 1991 (US$
183.4 in 1990). Potassium nitrate, nitrate and iodine are the main export products, which represents almost
three-fourths of the total. :

lil.1 Nitrate Mining.

The nitrate industry is basically made up of the Sociedad Quimica y Minera de Chile, SOQUIMICH,
which is the only producer of nitrate, potassium nitrate and anhydrous sodium sulfide, and has more than
a 90% share of the Chilean iodine market.

Unlike other mining products and mining derivatives, nitrate sales are high in Chile and consist of
approximately half the market.

The product is used as fertilizer in agriculture. Most of the iodine production is exported.

lll.1.1. Potassium nitrate and sodium sulfate
Production of nitrate and potassiumnitrate in 1991 was 779,000 tons compared to 830,000 tons in 1990.

During 1991 Chile exported 438,920 tons of nitrate compared to 495,176 tons in 1990.

Exports of potassium nitrate increased from 111,207 tons in 1990 to 129,702 tons in 1991. v

In 1991 Chile produced 5,487 tons of Sodium Sulfate, 59% less than 1990. This production is different
from the Anhydrous Sodium Sulfate produced by the nitrate industry.

The main producing company, Compaiia Minera Iris, stopped production in 1989, thereby causing
a decrease in production.

SOQUIMICH obtains Anhydrous Sodium Sulfate from its nitrate and iodine facilities at Maria Elena-
In 1991 production was 13,690 tons. In 1987 production had been 61,700 tons.

Exports of Sodium Sulfate were only 6,603 tons in 1991, compared to 14,728 the previous yeaf-‘

Returns also fell from US$ 1.9 million to US$ 1 million between 1990 and 1991. Exports have beer
decreasing over the past years. The average price of export returns was US$ 126 per ton 1990, compared ‘

to US$ 151 in 1991.

ll.1.2. lodine

Chile is the second largest producer of iodine in the world (5447 tpy in 1991) after Japan which
produces 7,500 tpy. The world iodine market is approximately 13,000 tons. The price of iodine in the
international market has declined since the end of 1989 because of oversupply. The average price in 1991 was.
US$ 10,5 per kilo (199014.5 dollars and 1989 17 dollars).

The increase in Chilean supply and higher productionin the U.S.A. have caused the decrease in prices:
which could be greater if other plants start producing. !

The return of exports of iodine, decreased in 1991 to US$ 49.7 compared to US$ 57.6 million in the.
previous year. ‘

Sociedad Quimica y Minera de Chile (SOQUIMICH) - Privately Owned

Iodine represents one third of SOQUIMICH's sales, and provides better profit margins than nitraté
Reduced prices represented lower eamnings for Soquimich of US$ 24 million in 1990. This situatio®
determined the temporary closing of producing plants 1and 2 in Puelma in mid-1990. In spite of this measuf®
annual production was almost 4,000 tons. The Puelma plants have a capacity of 420 tpy, and unit number /)
had been inaugurated in May, 1989. '
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Projects and Contracts.

The SOQUIMICH Project Sierra Gorda will make it possible to start operating two new ioc!ine
elaboration plants with a US$ 3 million investment. These plants were built on the former nitrate premises
of Ossa and Algarrobo. They will be exploited by the affiliate, Cimin, which belqng§ to SOQUIMICH.
Processing capacities are 200,000 tons per month with net production of 280 tons of iodine.

At full capacity these plants will provide work for approximately120 people.

In 1989 SOQUIMICH invested more than US$ 35 million in new machinery to improve the efficiency
of the iodine plants at Maria Elena and Pedro de Valdivia. These improvements will make it possible to
increase iodine production by 230 tpy.

In the future SOQUIMICH is planning a US$ 95 million investment to develop Pissis and Nebraska.
The project proposes production of 300,000 tpy of nitrate and 1,100 tpy of iodine. A pilot plant has been built
for this purpose with positive results, and another plant is under construction. These deposits are being
disputed by the Banco Nacional de Chile.

The Court of Appeal pronounced averdict in favor of SOQUIMICH and the Supreme Court’s verdict
is still pending. Even if SOQUIMICH obtains a favorableresolution, there are still ten lawsuits pending which
were presented by Sociedad Minera Uni6n de Tarapaca. Under these circumstances, this project will not be
implemented in the near future.

In July, 1988 SOQUIMICH and Sociedad Legal Minera San José created SOQUINOR, Sociedad
Quimica del Norte, to establish a Potassium Sulfide Plant with a capacity of 50,000 tpy. The plant will also
produce chloric acid to be used in a second project of Bicalcil Phosphate for animal feed. The potassium
sulfide plant will use sulfuric acid from Chuquicamata and potassium chloride that is imported and supplied
by the Sociedad Chilena del Litio’s new plant. The investment is US$ 6 million.

In September, 1988 SOQUIMICH signed an agreement with Israel Chemicals, a large potassium
producer to form the Compariia Internacional de Desarrollo. Each company willinvest US$ 1 million to study

the installation of a potassium chloride and potassium sulfate plant in Chile. The investment for the future
project is estimated at US$ 100 million.

In September, 1987 SOQUIMICH signed an agreement with Sociedad Chilena del Litio to buy all its
production of potassium chloride, which is estimated at 35,000 - 45,000 tpy. This will allow SOQUIMICH to
be less dependent on imports.

In March, 1989 SOQUIMICH signed an agreement with ISE Chemical, the largest iodine producer in
Japan, to develop a project to optimize iodine recovery from fine minerals. The preliminary investment
would be US$ 7 million, which would be shared equally by both partners.

The decrease in international iodine prices during 1990 and 1991 has caused concern in the company,
the production costs of which are US$ 11 per kilo. The first reaction was to lower the dividend to be distributed
to shareholders from 75% to 50% of profits.

Personnel reduction is also underway at the Oficina Pedro de Valdivia, and it is probable that this
mining camp will be transferred, or that the plant will be closed. The other two plants at Puelma havealready
stopped operating.

In the 1992-1995 period Soquimich plans to invest 135 million dollars, mainly in mines (US$ 35 million),
plants (45 million), and services (35 million). US$ 110 million more will be invested in new projects like the
technological development of processes for heap leaching and leaching of fines (20 million), crystallization
projects (20 million), and diversification projects into newproducts, focused on three areas: magnesium,
potassium and ammonium nitrate exploitation forindustrial use; other saltpeter products like boric acid and
potassium perchlorate; and metallic, non-metallic and polymetallic mining.

Research work in this area is being carried out in the Punta Negra Salt Mine (potassium) and the Plato
de Sopa deposit (sulfur).

The company has also applied to acquire part of the Amax shares in the Minsal project, in partnership
with Lithco. ;

During 1991 the company invested US$ 33 million in mines (8 million), plants (15 million) and services
(5 million).
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Compafiia de Salitre y Yodo de Chile (COSAYACH) - Privately Owned

Comparia Chilena del Salitre y Yodo (Cosayach), owned by the entrepreneur Francisco Javier
Errézuriz, has also entered in this business. Cosayach bought, over a 4- year period, the mining claims of %
abandoned nitrate companies with their respective dump heaps and adjacent pampas to carry out a big
expansion project. Also has opened two iodine plants in the Il Region. Itis planning to investaround US$ 420
million in the productive development of the abandoned nitrate works in the Atacama desert.

The project intends to use the dump heaps and gravel in the area and to extract important iodine
potassium nitrate and sulfate reserves. Seven years ago the Compaiiia Minera del Norte, Cominor, initiated
a research program of pilot works to exploit this gravel. A result of this study was the pilot plant that
contained new technology for Chile, which was inaugurated in February, 1988 at the former Oficina Pinto:
Research cost US $1 million, and start-up of the plant was US$ 500,000 more.

Two plants are currently operating, located at Pefia Chica (I Region) and Salinas (II Region). In 1990
another plant called Cala Cala was inaugurated. It was built at a cost of US$ 1 million.

Production of all the plants should be about 350 tons of iodine per year. When other plants like Virginia

are added, capacity could increase to about 500 tpy. These plants would be the firstones in the project, which
includes an initial investment of US$ 25 million to initiate work in five nitrate works.

Amsterdam Chemical Pharmaceutical Minera - Privately Owned.

ACF Minera is a joint venture between Sociedad Contractual Minera Lagunas and ACF of Holland:
The company operates a small iodine plant in the I Region with a design capacity of 300 tpy from the gravel
from old nitrate processes. Production started in 1986 at a rate of 100 tpy. The product is exported to Holland
for ACF.

The owners of S.C.M Lagunas also own Compaiiia Minera Iris which operates a small sodium sulfide
plant in the same area.

Compaiifa Minera Chilbras - Privately Owned.

This is a Chilean-Brazilian company which is planning to produce iodine from fresh nitrates in the
Bellavista Salt Mine in the I Region. Engineering analyses have already been completed, and a US$ 2.5 millio®
investment has been projected. The product would be exported to Brazil.

Merck Pharmaceutical Company - Privately Owned.

Merck of Germany has a project to produce iodine from dump heaps abandoned near Huara in the !
Region. Like SOQUIMICH, Merck is also involved in a lawsuit with the Errazuriz Group over the rights 10
these deposits. To date only a few feasibility studies have been carried out.

Cia. Minera Sierras de Tarapaci - Privately Owned
The company’s facilities have been built with a US$ 2.1 millioncredit from Corfo. The objective is w0
produce approximately 180 tons of iodine in paste annually. ,

Yolanda - KAP Resources. |

The Yolanda Project near Taltal in the II Region belongs to Atacama Resources Ltd. and, since mid’
1989, to KAP Resources Ltd. of Vancouver, Canada, which are associated companies. North Lily Mininf
Company of California, through its Chilean subsidiary Northern Resources Ltda., has operated the min?
since 1988 with a 10% share of the profits. This company exploits gold, silver and copper mines in the usA

Davy MacKee Corp. recently completed a feasibility study. The investment would amount to US$ ¢
million, including a port in Taltal at a cost of US$ 17 million, and two leaching plants with sea water. In y
ears the project would produce 18,900 tons of iodine and 3.5 million tons of potassium nitrate. With salé
prices of US$ 15 per kilo of iodine and US$ 286 per ton of nitrate, operating margins would be US$ 13 miltio
annually including finance costs. However, iodine prices have been falling during 1990, and the company j
analyzing the effects of its future production on the market.
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Financing has already been approved by the Banco Central, throughDL 600.

Ore reserves were estimated at 17.2 million tons, with a cut-off grade of 10% and a grade of 12.8% of
sodium nitrate and an iodine content of 245 ppm. In the 26 km square area that was explored initially, 2.2
million tons of nitrate were found (which could be converted into 2.64 million tons of potassium nitrate) and
4,200 tons of iodine.

The Yolanda Process.

The mining exploitation method will use front end loaders and trucks to take the material of heap
leaching sector with water (fresh or sea water). Approximately 40% of the mineralsin the saltpeter aresoluble.
The solution will be recycled until saturation, and then it will be sent to a processing plant for iodine
extraction.

Iodine is present in the solution in the form of oxygen-richiodates. They are mixed with iodides in the
presence of acid, precipitating elemental iodine, which is filtered, mixed, purified with acid, crystallized in
flakes and packed in drums. Recovery is estimated at 90%.

In the next stage nitrate is extracted, and the solution that comes from the iodine is neutralized to
remove all the acid. The heated solution is mixed with potassium chloride in tanks that are stirred. Chloride
precipitates, leaving potassium nitrate in the solution. The hot liquid is cooled in a series of crystallizers,
which precipitates potassium nitrate. Crystals are dried, granulated and packed in bags ready for shipping.
Recovery would also be 90%. In the last stage sulfide is extracted.

The feasibility study considers that operations will start with a production of 5000 tpy. They are
confident that the market will absorb all the iodine produced, but nitrate commercialization should be more
difficult. At current prices, nitrate should provide 90% of the earnings.

l1.2.- Sulfur Mining.

Chilean production of sulfur in 1991 totalled 16,884 tons, a figure significantly lower than the 28,582
tons, produced in previous year, this because of the increase in sulfuric acid production from metallurgical
gases in the copper industry.

. Chile has large reserves volcanic type sulfur located more than 4,000 meters abovesea level. Extraction
s very costly and, the product can hardly compete with imported sulfur at historical prices. Therefore, work
is carried out sporadically while awaiting price increases.

Sulfur imports are 70,000 tpy, mainly from Canada and Bolivia.

Most of it is used as raw material to make sulfuric acid. Codelco and Enami’s sulfuric acid plants will
reduce these imports to less than half, and imports will be only for agricultural and chemical uses. This offer
of acid obtained from gases is also being reflected in lower production of national sulfur.

CORFO has evaluated the possibility of starting up new plants in Chile several times, and is looking
for efficient refining processes that deliver an optimum quality product. In 1987 anew analysis was made for
this purpose, but the indefinite price trend and increase in the capacity to produce acid from sulfur dioxide
gases have detained the development of this industry.

Many foreign investments in this sector have suffered similar fate.

Two or three years ago many companies showed an interest in analyzing sulfur production from
different sources, but there havebeen no concrete results.

Sillajuaya Volcano - RMS Group of Canada.
The R.M.S. group of Canada announced investments of US$ 85 million in a plant to float 5,000 tpd of
saltpeter in the Sillajuaya Volcano. The highest cost was the construction of infrastructure.

Freeportanalyzed the projectand found metallurgical problems which had to besolved in the flotation
stage. The project wasabandoned.
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Tacora Volcano - Azufrera Chile Ltd.

This deposit is located on the Peruvian border and has an estimated 7 million ton reserve. Azufrerd
Chile Ltd. is a company formed by DEVCO (U.S.A.) and SAUSALCO (Saudi Arabia) to analyze a US$ 10
million investment in a project to produce 120,000 tons daily of pelletized sulfur from these reserves.

Yandu Volcano - Andes Sulfur Company.
North American, Bolivian and Chilean investors set up the Andes Sulfur Company toanalyzea project
worth US$ 8 million to produce 100,000 annual tons of pelletized sulfur. The project was abandoned.

San Pedro de Atacama - Condesa Mining Corp.

Condesa Mining Corp. of the U.S.A. has been authorized by the Foreign Investment Committee t0
invest US$ 25 million in two sulfur mines near San Pedro de Atacama with a treatment capacity of 1,000 tpd:
The project would include construction of a concentrating plant, a refining plant and a pipe line to the port
of Coloso, south of Antofagasta. No starting date has been reported.

Purico - Privately Owned.

Empresa Minera y de Transportes Hernani currently extracts saltpeter from the Purico Volcano in th
1 Region for the production of sulfuric acid. Production is approximately 1,100 tpy of refined sulfur. This
company hasanother plantin Calama whereit supplies Chuquicamata with8,000tpy,anda plantin Santiag?
to produce 600 tons of ventilated sulfur for the chemical industry and the production of rayon.

Placer Developments of Canada has also completed a geological analysis in the Purico Volcano.

Other Deposits.

Freeport Azufre, a subsidiary of the U.S.A. sulfur producer, is exploring several deposits in the Northt
with the idea of producing and exporting sulfur to the U.S.A. to compensate for the decrease in Frash Proces®
production. Four places have attracted their interest: Sillajuaya, Aucanquilcha, Apagado and Plato de Sop#

Aucanquilcha and Plato de Sopa seem to be the most promising possibilities. |

In January, 1989 Pan Continental Minerals of the Cayman Islands, received approval from the Banc?
Central to usea Chapter XIX debt-equity swap to invest US$ 2 million in Compariia Chile International Sulfur

Otherlocal producers of sulfurare Productora de Azufre Carrascoin Calama, Sociedad Azufrera Pola!
in Calama, SLM Yugoslavia Uno in San Pedro de Atacama, Segex in Calama, Sociedad Azufrera Borland?
in Santiago and Sociedad Legal Minera La Soluci6n in Chillan. ‘

111.3.- Calcium Carbonate Mining
In 1991 Chile produced a total of 3,984,087 tons of calcium carbonate from numerous mines. Mot
than 60% of this production is used to make cement. The rest is converted into lime and used as a pﬂ\

corrector in mining and as an acidity corrector for soils in agriculture. It is also used in constructiof
i

(vulcanite panels). |
Cement. ‘
Cement demand in Chile is closely related to the economy’s general growth rate. In 1989 the 10%
growth in the gross domestic product enabled cement demand to increase by 15.3%. In 1991 dema’
increased to record levels: Chilean consumption was 2,2 million. In addition, 51,458 tons were exporte&:
Shipments are delivered to Tahiti, in Polynesia, which has opened up as a market for Mel6n and Polpaicoé

Cement productionhas increased inrecent years after a severe depression between 1982 and 1984. TH
high level of current consumption is a result of more public works and construction. :
39.6% of national demand is supplied by Cemento Polpaico, 38.7% by Cemento Meln, 13.2% by
Talcahuano Plant of Cementos Bio-Bio and 8.5% by the Inacesa- Antofagasta Plant of Cementos Bio Bio-
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Cemento Melén - Blue Circle Industries.

Cemento Melén is a subsidiary of Blue Circle Industries of Great Britain. The company supplies itself
with lime from its Navio mine to produce cement in Caldera, 100 km. west of Santiago. The company also
produces pozzolan and gypsum as raw material for cement manufacture.

Cemento Mel6n’s sales in 1991 were 873,000 tons in the Chilean market (780,000 tons in 1990) plus
26,444 tons that were delivered to French Polynesia (20,930 tons in 1990).

In monetary terms, sales amounted to US$ 84 million, together with the other companies in the group
and generated a net profit of US$ 20 million. This figure is slightly higher than the previous financial year,
when profits were US$ 17.1 million.

Premix is an affiliate of Cemento Mel6n which elaborates and commercializes concrete and aggre-
gates. Sales of the company were 323,832 cubic meters of concrete in 1990, which is 2.2% more than the
previous year. Its market share is 29%.

One of the investments made in 1990 is the modernization of the Emasil plant, a plywood company
that Melon bought from Corfo in 1988. The company has two industrial plants in Valdivia and forestreserves
in the X Region. Investments made during 1990 were US$ 5.1 million. The total cost of remodelling both plants
was US$ 7 million.

Cemento Polpaico - Holderbank/Gasco.

Cemento Polpaicois a subsidiary of Holderbank of Switzerland (53.9%) and Compariia de Consumidores
de Gas de Santiago, Gasco (40.9%). The company operates the calcium carbonate mine in Cerro Blanco and
the cement plant in Polpaico, 40 km. west of Santiago, which has a production capacity of 1,300,000 annual
tons. Cement production in 1991 was 969,751 tons compared to 827,843 tons in 1990.

It also produces kaolin, pozzolan and iron oxide from its own deposits as raw material for cement.

Deliveries of cement to the Chilean market in 1991 were 847,000 tons, which was 6% more than 1990.

Since 1987 cement has been exported to Tahiti, and 25,000 tons were shipped each year in 1990 and
1991.

Income from sales was US$ 76.1 million with a net profit of US$ 20 million in equivalentlocal currency.

In 1990 the subsidiary Milticret S.A. was created for the manufacture of prefabricated concrete. The
company is fully equipped for the manufacturing of blocks, stone paving blocks, slabs, boards and posts.

Cementos Bio Bio - Privately Owned

Cementos Bio Bio is a company with Chilean capital that operates the Bio Bio plant in the Concepcién
(500 Km. south of Santiago) and the Inacesa plant in Antofagasta (in the north of the country).

Besides these two plants it also participates in the distribution of bulk cement through its subsidiary
Ready Mix S.A..

In 1990 it created the investment company Cementos Bio Bio S.A., which bought the shares of the
subsidiaries that were not in the hands of the parent company, Cementos Bio Bio S.A. It is thus diversifying
business as Compaiiia de Acero del Pacifico and other Chilean companies have done.

In 1991 cement deliveries were 447,000 tons in total, 257,000 tons corresponded to the Concepcién
plant and 190,000 to the Antofagasta plant. It also produces pozzolan and gypsum as raw material from its
plants.

InJune 1988 Inacesainstalled alimeroasteratits cement plant La Negra in Antofagasta to supply mines
in the Region with lime.

Investment in this project was US$ 6 million, and lime production was 76,000 tons in 1990.

In 1990 it started construction of a quicklime plant near Copiap6 in the Il Region with an investment
of approximately US$ 13,500,000. Production has been started in 1992.

Gross sales of Cementos Bio Bio were US$ 84 million in 1991 for all the subsidiaries. Profits were US$
11,5 million.
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liL.4. Mining of the Salt Lakes.

lll.4.1.- Lithium.
Chile is the second largest producer of lithium in the world.

Production of lithium carbonate in 1991 was 8,575 tons compared to 9,082 the previous year.

All of the product is exported. Exports during 1990 were 8,228 tons worth US$ 23.6 million. In 1989
exports were 8,102 tons, worth US$ 22.5 million.

Estimated reserves in the Atacama Salt Mine are 4 million tons of lithium. There are also 53 million ton$
of potassium, 26 million tons of magnesium and 11 million tons of boric acid.

The only producer of lithium in Chile is Sociedad Chilena del Litio, which is owned by Foote Minerals
of the US.A., a subsidiary of Cyprus Minerals Company. When the Minsal project of Amax is completed,
lithium production could increase to about 25,000 tpy.

1l.4.1.1.- Sociedad Chilena del Litio - Foote Minerals.
Sociedad Chilena del Litio was created as a joint venture between Foote Minerals of the US.A. and

Corfo. During 1988 Corfo sold part of its share in the company to Cyprus Minerals for US$ 6.5 million, and
in 1989 it sold its last block of shares of 20% to Foote Minerals, a Cyprus Minerals subsidiary, for US$ 75
million.

At the end of 1988 Sociedad Chilena del Litio’s authorized monopoly of these salts expired.

In July, 1988 the company finished construction of a potassium chloride plant in the Atacama Salt
Mine, which has a capacity of 35,000-45,000 tpy. According to a contract with SOQUIMICH, the latter will
buy all the production, thereby substituting part of its imports. The investment in the project was USs 3
million.

A second plant is also under construction at La Negra (Antofagasta) to remove the boron content in
lithium salts before carbonate precipitation. This plant will also make production of metallic lithium and
lithium chloride easier. The plant cost US$ 2.6 million.

ll..4.1.2.- Potassic salts. ;

Compaiiia Minera Salar de Atacama (MINSAL) is a joint venture between Amax Exploration In¢
(63.75%), Molibdenos y Metales S.A. (Molymet) (11.25%) and Corporacién de Fomento de la Produccié®
(Corfo) (25%). It was established in 1986 to develop the mixed salts project in the Atacama Salt Mine. The
products to be obtained were lithium carbonate (15,000 tpy), potassium chloride (500,000 tpy), potassiuf
sulfate (230,000 tpy) and boric acid (16,000 tpy). Investment in the project requires US$ 400 million.

The financing had been requested of NM Rothschild & Sons of London by Amax. Jacobs Engineering
company of the U.S.A. completed the feasibility study in February 1990. The main obstacle to initiating the
investment is the products’ price, which could fall with such high production. This is especially true fof
lithium whose price is only US$ 1.20 per pound.

The project would provide work for 600 people when operating at full capacity, and it also includé®
the construction of a mechanized port in Mejillones. J

Amax, which had until February, 1991 to decide on the projects’ start-up, has offered its share for sale
International Finance Corporation (IFC), which has its own technical analysis on the Minsal project, 4
interested in buying. One financing alternative is the one Escondida used, guaranteeing credits wit"
advanced sales of production. The use of DL 600 for US$ 320 million has been authorized by the Band?
Central. Other buyers that have been mentioned are U.S. Borax, BHP of Australia and Cyprus. If the buy¢‘f
were the latter, it would control world production of lithium. j

In March 1991 there were five parties interested in its implementation who were analyzing ﬂ“
possibility of buying Amax’s share or a part of it. Corfo contacted 38 companies offering them a share in thé
project. Five of the companies in the final decision-making stage. F

The Chilean company Sociedad Quimica y Minera de Chile (SOQUIMICH), in a joint venture wi!
Lithium Corporation (LITHCO), and Tenneco of North America alone have been mentioned among the mo?
serious candidates. In both cases the projects would be redefined for a US$ 150 million investment and
production of 33 million pounds of lithium plus an amount of potassium chloride. The advantage of the fi”
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two parties is that they already participate in the market with the products that will be obtained from the
project. Corfo would contribute with one fourth of the investment.

It has also been mentioned that this project is more advantageous than the Hombre Muerto project in
Argentina and the Uyuni SaltMine in Bolivia, as salt contents of the Salt Mine are higher and its infrastructure
and communications are better. Also, studies are more advanced. However, time is running out for this
investment.

If it does not take place, the market would be handed over to the Argentinian or Bolivian project.

1ll.4.1.3. Boron

Chile has large boron reserves in the I Region’s salt mines, mainly in Surire. The product is in the form
of ulexite or boronatrocalcite. Ulexite is used in the chemical industry specially in the making of glass. Most
national production is from Quimica e Industrial del Bérax (QUIBORAX) which exploits the Surire salt mine.
The rest is produced by Minera del Boro.

Products derived from boron are utilized mainly as principals in the production of paints, detergents,
fiber glass, as melting agents for ceramics, micronurishment of fertilizers, and others.

Production of ulexite in 1991 decreased to 97,135 tons compared t0131,753 tons the previous year.
Historical production, which was very small (32.122 tons in 1988) rise to 130.512 in 1989.

Exports of natural borates were 7,700 tons in 1990 worth US$ 0.8 million. In 1989 these amounts were
8,986 tons and US$ 1 million.

Exports of boric acid rose from 5,588 tons in 1988 to 11,785 tons in 1989 and to 23,449 tons in 1990, which
showed a significant expansive trend. Returns on exports of this product increased, in turn, from US$ 2.7
million to US$ 6.1 million and US$ 12.6 million in the respective periods.

11l.4.1.4 Minera del Boro - Privately Owned.

In 1984 Minera del Boro started producing high purity boric acid (up to 99.5%) and ulexite concentrate
of different qualities (up to 48%), which are exported to Brazil, Colombia, U.S.A. and Switzerland. Claims are
located in the salt mines of Pintados, Caraiquina and Quillagua. The plant is located in Alto Hospicio,
Iquique. Investments carried out since 1987 have strengthened production. The company resumed the sale
of borates. Chile was the main producer of borates in the world until 1930 with 50,000 tpy. At that time, the
production was challenged by the competition of the extraction of cheaperboron from Argentine, Turkey and
U.S.A. and by the difficulties on the access to the mines in the high Andes. This situation was reversed when
the company incorporated new technology at the work sites and gave more importance to the production of
boric acid.

111.4.1.5 Quiborax - Privately Owned.

Quimica e Industrial del Bérax Ltda. is the main Chilean producer of the borax mining and an
important company in the south american region also. Company is vinculated with entrepreneur Leonardo
Foster.In 1991 processed 85,000 tons of ulexite. The company hasa plant to produce boricacid witha capacity
of 35,000 tpy. Itis located in Lluta, 70 km. from Arica. The extraction of ulexite is selective and labor intensive,
requiring the work of 250 people.

The mine is in Surire Salt Mine, 230 km. from Arica, and its estimated reserves are 2 billion tons with
an average grade of 30%.

lIl.5. Other Non-metallic Minerals.

li.5.1 Apatite or Phosphate Rock.

Chile is a small producer of phosphate rock. In 1991 the production of apatite was 13,338 tons
compared to 13,986 tons in 1990. Total value of production is about US$ 400,000. This mineral has an average
grade of 25.4% of P205. Some of the main producers are Empresa Minera Las Escobas and Compaiiia Minera
El Sauce in La Serena (500 north of Santiago). Exports are not important.
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li.5.2 Phosphoric Rock in Mejillones.
There are three deposits with a relatively low grade which do not enable them to be exploited for
commercial phosphate fertilizers.

The most important is Fosinige, south of Mejillones in the II Region, north of the country. The deposit
has 56 million tons with a grade of 6 to 7% P205. Sigdo Koppers completed a study of this deposit and
‘concluded that a phosphoric concentrate plant would not be profitable there. The availability of inexpensive
sulfuric acid from Chuquicamata could result in the reopening of this study.

lll 5.3 Bahfa Inglesa.

The second large phosphoric rock deposit is located in Bahia Inglesa, northwest of Copiap6 in the Il
Region (800 Km north of Santiago). This deposit has estimated reserves of 5.2 million tons with a grade of 16
to 17% P205 with some Uranium content (70 ppm of U308). In 1985 CORFO and the Chilean Nuclear Energy
Commission made a study to estimate the feasibility of producing fertilizer grade phosphoric concentrate to
obtain uranium as a by-product.

The results were less promising than expected. Later, the Tehmco company considered the feasibility
of a new hydrometallurgical process to produce phosphoric acid at a 20,000 annual ton plant. ‘

Then it considered the possibility of building a plant to produce a phosphate concentrate with 30%
content P205 with capacity to process 5,000 to 10,000 tpy withan investment of US$ 1,5 million, but the project
has not been develop.

lll 5.4 Tongoy.
The third phosphate rock deposit is located in Tongoy in the IV Region. It has estimated reserves of
50 million tons with a 5%P205 content. |

Il 5.5 Clay.

The production of clay was 16,026 tons in 1991 compared to 18,563 tons the previous year. The main
producers are Compariia Minera Soledad in the VIII Region and Ceramicas Batuco in the Metropolitan Area.

Il 5.6 Barite. :
Chile is a sporadic producer of barite. In 1987 production was scarce, amounting to only 2,109 tons. In
1988 it reactivated and was 43,135 tons, and in 1989 it was 59,873 tons. In 1990 production was only 3,037 ton$
and in 1991, 3.154 tons.
However, at the beginning of this decade there was production of 250,000 - 300,000 tons was achieved:
The main producer was Compaiiia Minera Baritex in the I Region.
Cia. Minera Resguardo is also an important producer in the same region.
Barite exports were 26,929 tons in 1989 worth US$ 600,000. In 1990 there were no exports because of
market problems.

111.5.7 Bentonite.

The only bentonite producer in Chile is Sociedad Legal Minera Macarena which produces calcium
bentoniteat a pilot plant near Arica in the I Region. This Company belongs to the owners of Sociedad Minera
Céndor and started operating in 1988; it supplies itself from the same source it uses for diatomite production:

Production started in 1988, and reached 529 tons. In 1989 it was 2,005 tons. In 1991 it decreased to 1,054
tons, but the capacity is available to increase production to approximately 6,000 tons. '

The product is used totally as a pelletizing agent for fish food.

111.5.8 Kaolin. |
Kaolin is a hydrated alumina silicate which reaches 30% recovery, at best, in Chile. Itis a primary typé.
kaolin that requires more complex and precise treatment and quality control than the secondary kaolif

exploited in Brazil and other leading countries. !

|
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The principal producer is the U.S.A. with an annual average of 10 million tons of processed kaolin.

In 1991 kaolin production in Chile was 62,991 tons, a 94.3% increase over 1990 production. The main
national producers are Cemento Polpaiconear Santiago, Sociedad Legal Minera Catalina in the Third Region,
Industria Minera Vasalli in the V Region, and Minera Pacifico in the VI Region.

Minera Pacifico, located in the Litueche sector, has been developing a renovation project since 1987,
which contemplates the installation of a hydrocyclone plant, high density magnetic separators, new
technology for chemical bleaching, selective separation and filtering processes. The company produces

approximately 5,000 tpy..
Chilean kaolin exports are around 7,000 tons annually.

111.5.9 Cimita.

The production of Cimita increased from 82 tons in 1987 to 2,602 tons in 1991. Cimita is used in the
chinaware and ceramics industry, and the main Chilean producer is Industria Minera Vasalli in the V Region.

111.5.10 Sodium chloride (rock salt).

Chile has enormous reserves of very pure sodium chloride in the Grande Salt Mine and many other
smaller salt mines in the North.

Almost all production comes from Grande Salt Mine in the I Region, which belongs to Salina Punta de
Lobos.

Approximately 20% of the total is consumed in Chile for textile use and the production of caustic soda.
The rest is exported to the U.S.A. and Canada where the coarse product is used to remove snow from winter
roads. The product that comes from the deepest layers of the mine is used for water treatment, leather tanning
and food preparation, and also as table salt.

Production was 1,676,253 tons in 1991 compared to 1,834,471 tons in 1990, the highest figure in recent
years.

ll.5.11 Salina Punta de Lobos - Privately Owned.

This company is the largest national producer. It exploits the open pit mines of Loberas and Shonitas
in the Grande Salt Mine, and operates a processing plant in Patillos and bulk shipment facilities near Patillos.

ll.5.12 Other producers.
In the Lagunas Salt Mine, I Region, there is a solar evaporation plant operated by Yarur. Many other
small producers extract the product manually from salt mines near Iquique and Calama.

Sociedad Chilena del Litio is also accumulating large amounts of sodium chloride as a by-product of
lithium carbonate and potassium chloride. This salt is not marketed, because the price does not compensate
the high freight cost. Minsal will also be a large producer when their potassic salt project materializes.

111.5.13 Quartz. :

Quartz production was 492,038 tons in 1991 compared to 543,307 tons the previous year. It is mainly
used in copper processing plants.

Codelco Chile (El Teniente) is an important producer and consumer.

There are also about two dozen small producers from many deposits between the II and the VIII
Region.

lll.5.14 Kieselguhr.

The only producer of kieselguhr in Chile is Sociedad Minera Condor, which exploits many deposits
in the I Region and has a processing plant that was set up in 1982. This company, fo.m.\ed in 1980, was c?llgd
Chaquiri. It belongs to two Spanish and two Chilean investors who also own the mining companies Ménica
and Macarena that produce calcium carbonate, bentonite and pumice stone.
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The deposits of Minera Condor are located near Arica and have estimated reserves of 3 million metric
tons. At present the main mines are Casualidad, San Eduardo, Chaquiri and Hayllas which are located 60
kilometers from the city of Arica.

In 1991 production was 5,557 tons, 43% more than 1990. Production is estimated to increase in the next
years as the capacity is approximately 7,000 tpy. Sociedad Minera Condor is estimating a figure of 6,200 tons
for 1992.

Exports of Sociedad Minera Céndor 1991 were 5,600 tons compared to 1,994 tons in 1990. The countries
thatare supplied are Argentina (20%), Bolivia, Brazil, Paraguay, Peru, Colombia, Ecuador and Uruguay. The
company has agents in all these countries, and new markets are being opened up in Japan, Australia and
Indonesia.

Most of the production is consumed locally, as a filtering agent in breweries, viticulture and juice
manufacture. There are also contracts to use the product as a filter in gold metallurgy. The company has
signed contracts with Mantos deOro, Tres Cruces, Vilacolloand Homestake. Italso fills theneeds of Sociedad
Chilena del Litio. ;

A diatomite-based productbased has beenableto penetrateintheindustry competing with Agar-Agar
(seaweed derivation) and withactivate perlite wich comes from Argentina, increasing the supplypercentage
from 20 to 40% in 1991, and decreasing perlite imports.

111.5.15 Feldspar.

Chilean feldspar production jumped from 705 tons in 1987 to 4,453 tons in 1988 and 8,081 tons in 1989.
In 1990 it dropped to 2,980 tons when the chinaware factory in Tomé was shutdown. Productionin 1991 was
4,006 tons.

The main producers are Minera Santa Juana in Santiago, Comparia Minera Soledad in the VIII Region
and some private producers in the Metropolitan Area. All productionis handled manually (not mechanized)
for use in the glass and ceramics industry.

111.5.16 Guano.

Guano production in Chile s sporadic, but it has not stopped for the past four years, although figures
have dropped to half of the 1986 production. In 1989 it was 3,127 tons, and it dropped to 1,308 tons in 1991.
The largest producer is Guano Rojo S.A. in the I Region. Guano used to be an important product in the
northern regions” economy.

111.5.17 Lapislazuli.

The only Lapislazuli mine is the Flor de Los Andes mine in the IV Region, which has been closed for
several years due to inheritance problems. Nevertheless, some amounts are still being extracted illegally. The
mine was purchased in 1988 by Chilean and North American investors who are planning to exploit it
commercially by manufacturing expensive bathroom fixtures and selling the surplus to the semi-precious
stone industry. Production in 1991 was 450 tons.

111.5.18 Pozzolan.
" Pozzolan production was 320,928 tons in 1991 compared to 305,147 tons in 1990. The main producers
are connected with the cement industry, and they include Cemento Mel6n, Cemento Polpaico,
Cementos Inacesa and Soprocal. Like the cement industry, pozzolan production has been growing
since 1984. ‘

111.5.19 Gypsum.
Gypsum production in Chile is linked to calcium carbonate and cement production. The mai
roducers are Cementos Bio-Bio (Inacesa), Cemento Mel6n, Cemento Polpaico, Sociedad Minera El Volcan
and Cia. Minera Romeral. h
Raw gypsum is used principally in the Portland cement industry, where it has a 2% to 6% share in thé
clinker weight and is used to delay setting. |
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80% of Chilean gypsum comes from the Metropolitan Region, where the El Volc4n and Romeral
deposits are located.

In 1991, 335,678 tons of gypsum ore were exploited compared to 252,595 tons in 1990.

Production from the Mantos Verdes (Antofagasta) and Pinti (IV Region) deposits is also significant.
In general gypsum production is linked to economic cycles; therefore, when construction activity is strong,

production increases, and vice versa. Gypsum exports correspond to small amounts that are included in
finished products.
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IV. ENERGY PRODUCTS.

IV.1.- Coal.

Chilean coal production was 2,744.576 metric tons compared to 2,831,000 tons in 1990. Commercial
coal mining in Chile takes place in the bituminous coal fields existing in the 8th Region (Arauco, 600 km south
to Santiago)and subbituminous coal fields in the 10th Region (Los Lagos), and 12th Region (Magallanes). The
most important exploitable coal reserves are located in the 12th Region.

Somewhat less important are those in the 8th and 10th Regions. Other minor deposits are in the 3rd,
5th, Santiago, 6th and 9th Regions.

Until recently coal mining in Chile consisted of only the underground operations located in the Gulf
of Araucoand Valdivia areas. As of 1988 the Pecket mine’s production was added. This mine is located in the
southern region (Magallanes). :

 "Enacar. . : o - -
Lot 6,300 765,000 759,000
ca=Carvile @ o0 6,500 111,900 L 114,500 1
-5, Pedro Catamutiin 4650 133000 97,400 |
Cocar* 4,200 1,100,000 727,500
 Schwager = - 6350 . 341,000 341,000 |
 Others. . 293676 293,676 . :r‘;

All Chilean production is consumed domestically. Coal consumption was 4,334,100 metric tons 1“
1990; 63% of this amount was supplied by domestic production and the rest was imported from abroad.
Projected level of coal consumptionshow thatoverall demand should fluctuate around 3.2 million tons.
which is comparable to the effective demand observed by the late seventies, when consumption volumé®
fluctuated from 1.3 to 1.5 tons/year. .

Siderargy y
. andgasand mining
1990 (real) 266 0.46 091 4.03 ‘
1991 1.90 . 055 094 339 |
1992 1.68 0.60 0.94 322
1993 1.79 0.60 096 335
1994 183 0.60 0.99 342

1995 1.69 70.60 0.99 328
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The production cost of coal in underground mines is approximately US$ 60 per ton, compared to the
US$ 45 to US$ 48 dollar range perton paid by the existing consuming companies.

The only coal that can compete with the price of imported coal is the coal from Magallanes that is
exploited in open pits. '

Coal imports were 1.520.283 tons in 1991 (1,791,062 tons in 1990), mainly to be used in steam power plants
to produce electric energy. The cost of the coal imported was US$ 80,1 million in 1991 (93.7million in 1990).

Of the total amount imported, 1,163,000 tons corresponded to Chilgener, which bought coal from
Colombia, U.S.A., South Africa, Australia and Canada. The difference with respect to total imports
corresponds to metallurgical coal, which was imported by Siderirgica Huachipato.

Imports from Canada are 259,000 tons of metallurgical coal and 77,500 tons of bituminous coal.

IV.1.1.- Empresa Nacional del Carbén (ENACAR) -State Owned.

Empresa Nacional del Carbon (ENACAR) is a state-owned company with underground and under-
water coal mines in the Arauco Gulf, south of Concepcion. ENACAR was the largest Chilean producer until
the start-up of COCAR which exploits the Pecket mine in Magallanes.

In 1991, ENACAR production was 765,000 tons. Coal sales were 720,958 tons, which was 20.3% less
than were sold the previous year (904,679).

Lota

The Lota mine of ENACAR del Carb6n, located in the Gulf of Arauco south of the city of Concepcion,
is the major underground coal mine in Chile. Lota’s problem is the high production costs resulting from the
depth of its location and the difficulty of the operation which extends several kilometers under the sea.

Estimates show that at the Pique Carlos Cousifio, whose Manto 3 (Stratum 3) generates 60% of Lota’s
total production, extraction could be raised from 540 thousand to almost 800 thousand annual tons.

The investment program for Manto No. 3 (Stratum No. 3) of the Lota mine was completed to reach
production of 1,200,000 annual tons.

This investment had been initiated in 1988, when bids were called for mechanized exploitation. The
project was awarded to the Westfalia Lunen group of Germany. The amount required to carry out this
investment was 25 million marks (approximately US$ 13 million), which was provided by the Kreditanstalt
fur Wiederaufbau in an eight-year loan.

Manto Tres could only be exploited ata height of 1.50 meters, which can now be increased to 2.80 m.
with new equipment.Backward exploitation has been developed since 1988, in which tunnels are constructed
previously with Roadheader equipment (tunnel makers). The results that have been achieved ensure
exploitation of Manto 3 and improve productivity and exploitation costs of the Lota mine.

Other recent investments include US$ 5 million on the project to lengthen the Lota dock to permit
access to ships as big as 35,000tons to load coal and other products like wood chips, as Carbonifera Schwager
is doing. Currently, the dock can only receive ships up to 15,000 tons.

In May, 1990 ENACAR signed a technical assistance agreement with Charabonnages de France
Ingenierie (CDF), to initiate a modernization process that will enable the mine to increase current 1 million
tpa production by 50% in 5 years. The agreement included a project analysis to replace the low depth
ventilation system; substitution of compressed air usage at Lota by an electrohydraulic exploitation and
operation system; implementation of computer systems to develop and control underground and surface
operations at Lota; analysis of the improvement and expansion of the current washing plant’s installed
capacity at Lota, and of all the ENACAR projects within its policy of industrial reconversion.

Among these projects are the exploration and exploitation of the Carampangue deposit, the thermo-
electrical power plant and the expansion of the Lota port..

The Carampangue deposit has reserves of 18 million tons and an estimated producﬁon of 600,000 tpa
as of the next six to eight years.

Carvile
Compariia Carbonifera Victoria de Lebu, Carvile, belongs to Enacar, and is one of the last companies
that the previous government decided to transfer to the private sector. This was not completely achieved,
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however. It currently exploits the Fortuna heading near the city of Lebu. Carvile’s coal production is
approximately 130,000 tons.

Carvileis building a new coal washing plant, that will permit improvement of impure coal quality by ‘
72% and decrease production costs. The investment amounts to 130 million Chilean pesos.

San Pedro de Catamutin
Another small underground mine is San Pedro de Catamutiin in the Valdivia region.

IV.1.2.- Compaiiia de Carbones de Chile (COCAR) - Copec.

Cocar isa company made up of Compaiiia de Petréleos de Chile, Copec (45.0%), International Finance
Corporation, IFC (9.9%), the Von Appen family through the Ultraterra Companies, Consorcio Ultramar
(36.1%), and Northern Strip Mining of England (9.0%).

The company was created in 1985 to develop the carboniferous sub-bituminous deposit for thermal
use of Pecket in Magallanes, with a calorific power of approximately 4,200 Kcal /Kg. The investment totalled
US$ 65 million, financed 40% by the partners’ own resources and the rest by loans from financial institutions
and the IFC.

The Pecket deposit was discovered by a program carried out by Corfo and the Comisi6én Nacional de

. Energia in 1979. It is located on the southern edge of the Seno Otway, 30 kilometers from Punta Arenas.

The mine is accessible by sea, through the Strait of Magellan and the Jer6nimo Canal. It is part of the
the great coal basin which extends from Punta Arenas to Puerto Natales, 250 kilometers north,and then
crosses the Argentinian border where it is exploited in the Rio Turbio mine.

Reserves of 50 million tons were determined in the categories of measured and recoverable reserves
by open pit methods. Additional potential reserves could duplicate that figure, and they could subsequently
be extracted by underground methods. ‘

After signing a contract with Codelco to supply 880,000 tpa to Unit No. 14 in Tocopilla for a period of
10 years, the Company started to develop the deposit in March, 1987 and coal extraction began in June of this
year. In 1987 Cocar production was 292,000 tons. In 1988 it was 890,000 tons, and in 1989 it amounted to
850,000 tons.

In the medium term Cocar could produce up to 2,000,000 tons, and supply a new electrical generating
unit in Tocopilla, Unit No. 15.

Cocar is studying the possibility of producing gold and iodineand participating in future thermoelec-
trical plants. The most advanced project is iodine exploitation at the former nitrate mine of Victoria; the
feasibility study for this projectis in its final stage. Generation of 600 and 1,200 tons annually is possible. An
investment of US$ 8 to 10 million in the former case, and twice this amount in the latter would be necessary.
The project could be carried out depending on the evolution of the iodine price.

Cocar also has the option to purchase the Rio de Oro claims in Magallanes that were explored by the
Mantos Blancos mining company, which at present belongs to a New Zealander.

Cocar has also participated in the study of the Guacolda Thermoelectric Plant in Huasco, in
partnership with Chilgener, Cap and Colbiin. This plant could produce between 125 and 200 megawatts with
an investment of US$ 200 million.

Isla Riesco Project.

In March, 1992 open pit coal production should start on Isla Riesco in the Otway inlet north of Punta
Arenas. Since 1986 a national mining company has been carrying out complete prospections in this area. The
project includes a US$ 65 million investment to prepare an open pit. Reserves would be 600 million tons of
ore of the bituminous type, similar to that of Pecket (5,400 kcal /kg).

Production cost is estimated at US$ 12 or less. ‘

A new open pit mine was installed with initial capacity of 1.1 million tons of coal per year, which
included the construction of a mechanical loading pier for ships over 60 thousand tons.
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The mine is exploited by a shovel and truck operation. Removal and extraction is carried out in a
number of parallel cuts along the level. The average initial extraction ratio was 6:1, increasing to 10 in the
second year and 13 at present; The ratio will probably stabilize around 16, which means that 16 million cubic
meters will have to be removed for one million ton production.

After the fourth year of operation it will be possible to dump the slag in sections of the pit which have
already been exploited. The slag removed until then is being used to fill in the deposit area and build
protective windbreaks.

Slag extraction and transportoperations are carried out by two 13 cubic meter, hydraulic diesel model
RH-120C O&K shovels which operate with a fleet of 12 120-ton 120-D Wabco Haulpak electric trucks. The
slagis removed with smaller O&K shovels (RH-40 C and RH-9) which operate as coal "scrappers" and loaders
on the 35-D Wabco trucks (special for coal) which transport the coal to a crushing hopper with hammer
crushers and a nominal capacity of 2 thousand ton/hour.

In 1990 Cocar invested eight million dollars in new equipment. A bucket 22 cubic meter, RH-200 O&K
machine, plus four 190 ton 630 E Dresser trucks were some of the most important pieces of equipment that
were purchased. Two more of these trucks are planned for next purchase.

The pit started at a depth of 60 meters, and it is already 100 meters deep. For an operation of more than
two million tons it will be necessary to use dredges instead of the present shovels.

In spite of this, the mine could tripleits current production of 1.1 million tons without much difficulty.
Cocar does not have coal washing facilities; therefore, it is important for extraction to be carried out
cleanly and selectively.

A conveyor belt with a capacity of 2 thousand ton/hour takes the crushed coal along a loading pier
1,800 m long to the ship’s radial loader.

Cocar is also evaluating other coal deposits in the area to determine whether to exploit them or
participate in future tenders made by Corfo.

IV.1.3.- Sociedad Minera Antracita- Privately Owned.

Sociedad Minera Antracita, which is connected with Carlos Cazor, a Santiago businessman, acquired
mining claims in Huilpil, commune of Galvarino, where it expects to analyze and exploit a carboniferous
deposit with an initial investment of approximately 5 million dollars. Peruvian, Canadian and South African
investors would be involved in the project. An analysis of Intec determined reserves of 5,300,000 tons.

IV.1.4.- Carbonifera Schwager - Privately Owned.

Carbonifera Schwager is a private company, a former subsidiary of Enacar. It exploits the Schwager
mine in Coronel near Lota.

Although it has greater operational flexibility, its production problems are similar to Lota’s. The
natural characteristics of the deposit are unfavorable because of the coal strata’s reduced thickness and
frequent discontinuity. It produces approximately 340,000 annual tons of coal.

During 1990 and 1991 Carbonifera Schwager has had negative results because of low coal prices. Only
exploitation of the Jureles Dock made it possible for the company to obtain operating profits.

The natural characteristics of the deposit are not favorable, because of the reduced thickness of coal
strata and their frequent discontinuity.

In 1991 the company produced 362,689 tons of coal compared to 340,982 tons in 1990, which is a 6.4%
increase.

Sales were 294,000 tons, 24.5% less than 1990. In spite of an increase in domestic demand, prices have
been steady and in some cases have decreased. Currently, Schwager has a 12% share of the national market
supplied by Chilean mines.

Among the investments in this period is the reception of equipment for the project to Mechanize the
Change of the Production Heading, which has already been included in 1991 production. A tunnel maker is
being tested for construction in galleries, but the results have ot been satisfactory. Other low-investment
technologies are also being introduced in order to improve mining productivity.
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Iv.2.- Oil.

IV.2.1.- Domestic Supply. 3

Chilean production of crude oil has been decreasing in the past few years because of depletion of the
Magallanes wells. In 1991 the Magallanes deposits supplied 1,033,321 cubic meters compared to 1,137,900
cubic meters the previous year, which is 9.2% less.

Chilean demand for hydrocarbons, however, increased 3.5%, which created pressure on crude oil
imports. Eighty-four percent of the hydrocarbons consumed in Chile came from foreign sources. Imports 0
crude oil in 1991 were 6,326 million with a cost of US$ 819 million dollars. :

IV.2.2.- Crude Oil Production.
In 1991 crude oil production by Empresa Nacional del Petr6leo (ENAP) was 1.0 (1,033) million cubi¢

meters, an 9.2% decrease compared to the previous year. This is the sixth consecutive year that national crude
oil production has fallen because of depletion of exploited wells.

Fifty percentof ENAP’s production comes from the Strait of Magellan (Offshore). The remaining31.5%
comes from the Island of Tierra del Fuego and 18.5% from the continental Chile.

IV.2.3.- Natural Gas.
In 1991 natural gas production was 4.1 (4.067) billion cubic meters. Gas production is also decreasing

gradually, although less rapidly than crude oil. Most of this gas is reinjected into the wells.

With the start-up of the methanol plant at the end of 1988, gas sales rose sharply from 211 million cubi¢
meters in 1987 to 1.2 (1.172) billion in 1989. A small reduction is estimated for 1992, butanincrease is expected
in subsequent years which will reach 1.4 (1.377) billion cubic meters in 1995.

Following are production estimates made by the Empresa Nacional del Petréleo for the coming

years:

19900 . o 138 e
1991 | : . 1,052 : 1,072
1993 . o e e ' : 1,231
1994 . . i B i s 106
1995 : 818 1,377

IV.2.4.- Refined Products.

Production of refined products rose in 1991 to 7.20 million cubic meters, which was similar ton thé
previous year. The difference between production of crude oil and refined products was compensated wid‘.{
imports, which increased more than 13% reaching 6.32 million cubic meters of crude oil. 432,000 cubic metef®
of liquid fuel (mainly liquefied gas and diesel oil) should be added to that figure. ‘

In 1991 gasoline productiop was 1.99 million cubic meters, a figure similar to 1990. Diesel oil was 2.11;;
million cubic meters, and fuel oil production was 1.35 million cubic meters. Production of liquefied g#
decreased. ;
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IV.2.5.- Marketing.

Sales of products to the Chilean market by ENAP and its subsidiaries totalled 8,609,000 cubic meters,
which is a 1.7% increase compared to the previous year. These sales supply 96% of the Chilean market. The
sales increase is a consequence of a sustained growth in demand and a decrease in imports made by the
distributors.

A fundamental aspect of ENAP that should be noted is its price policy. Prices are regulated based on
the cost of imported fuel from the Caribbean, which is the relevant market for Chile, plus the corresponding
taxes. The Chilean or imported origin of raw material is, therefore, not relevant to the final price, and there
is no clear advantage to the final consumer whether it is imported or not.

IV.2.6.- Purchases of Crude and Products.

During 1991 6,757,000 cubic meters of products were imported (approximately 110,000 barrels per
day) ata cost of US$ 800 million (818 million in 1990). Forty-five percent of the imported crude oil came from
contracts with oil companies in Venezuela, Colombia and Argentina.

IV.2.7.- Projects Being Developed.
Considering the current situation of oil reserves in Magallanes, a Bill was approved on December 12,

1989 which modified ENAP’s Organic Law, thereby enabling the company to exploit hydrocarbon deposits
inside or outside of Chile and to process, store and refine oil or gas, either directly or indirectly, through
companies with which it participates. These activities must be carried out in Chilean territory as administra-
tive concessions or special operating contracts.

Prospecting in the Springhill district on land has been directed towards known areas in search of
remnants. Some deeper sectors of complex tectonic are also being explored, such as the central-southern area
of Tierra del Fuego.

In the exploration of the same district offshore, prospecting was directed toward defining anomalies
thathave not yet been investigated with profitable economic indices. In accordance with the above, a seismic
reflection campaign will be carried out in the area where the Lomas Bay opens up, in support of the definition
of prospects in shallow waters between the First Passage (Angostura) of the Strait of Magallanes and its
Eastern Entrance.

At the beginning of 1991 ENAP started drilling in the Terramar deposit. Work is being carried out by
the Diamond D. company. It is using the Terramar Uno platform inserted in the Offshore program for this
purpose. This is the first one operating in a tide oscillation area, and it is located in Lomas Bay on the southern
bank of the Strait of Magellan opposite Tierra del Fuego. ENAP has 42 production facilities to date.

Exploration work carried out offshore during 1990 made it possible to recognize the extension of
Catalina del Norte, which justifies the installation and start-up of a second platform in the deposit.

Other sectors whereexplorations are being carried outare Distrito Terciario and Distrito Precordillera.
Nointeresting accumulations of hydrocarbon have been found. The Gaviota Basin is being explored in Tierra
del Fuego where eight wells have been drilled; seven of the wells are producing oil. A seismic program is
underway to complete information on this area.

The contract with Anderman/Smith, Argerado and Texaco consists of exploration of a 3,300 square
kilometer area in the Lake Mercedes sector south of Tierra del Fuego. The operator of the Consortium is
ENAP, which assumes 50% of the exploratory risk, as well as 50% of future profits. The State will receive
32.5% of the profits in income tax. The minimum investment for the first two-year period is estimated at US$
2.5 million, but at least one drilling or boring must be made. It is estimated that there are hydrocarbons in the
area. However, they are probably located in deep, rocky areas at high altitude. During 1991 drilling of the
Lake Mercedes N11 well continues, and it is expected to reach 4,000 meters deep.

IV.2.8.- Exploration of New Areas.

Due to depletion of the Springhill district, ENAP is mainly dedicated to exploring new oil producing
areas, both in the country and abroad.

At the beginning of 1990 seven operating contracts had been signed in Chile with several private
foreign companies. Six of them correspond to the North of Chile and one of them corresponds to Tierra del
Fuego. Explorations are also underway in the Andean foothills of Magallanes and in the Strait.
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No positive results have been obtained from explorations in the North. Drillings at the Atacama Salt
Minein agreementwith the Huntcompany of Texas, U.S.A., werenot successful. Prospecting inthe Altiplano
of Arica was halted as it involved land belonging to the Lauca National Park. Instead, explorations in the
Altiplano of Iquique are being negotiated with this company.

Nevertheless, the most promising prospecting seems to be at the Pedernales Salt Mine, where thereare
superficial indications of hydrocarbon. ENAP is associated with Eurocan (Bermuda) Ltda. de Chile - Norcen
Internacional Ltda. as operator in this location.

The Chilean company has a 35% share. In June, 1991 an agreement was signed to initiate drilling work
for exploratory boring. In this first boring, which costs US$ 2 million, the existence of an oil deposit in the v
salt mine will be determined; geological and seismic work has been carried out at the salt mine since 1989.

The boring could reach a 1,500 meter depth.

An agreement with Maxus (Chile) Ltd. to explore the area known like Bloque Salar de Punta Negra was
finished, at the end of the second exploration period..

In March, 1990 Pecten, acting as operator at San Pedro de Atacama - Imilac Salt Lake, decided not to
carry out the second stage of the prospecting program. The decision was probably influenced by Hunt’s
failure at the nearby Atacama Salt Mine.

The Lonquimay area is also being explored with the National Geology and Mining Service to analyze
the possibility of a prolongation of the deposits in Argentina. The possibility of continuing joint workonthe
Temuco-Huichahue Project is being analyzed with Texaco.

1V.2.9.- Investment Projects.

The construction of a diesel producing unit and the remodelling of the catalytic cracking unit was
initiated at the Concén Oil Refinery. The former implies an investment of US$ 21.7 million in three years and
will make it possible to increase to 160,000 cubic meters the production of diesel oil / year practically without
sulfur. The latter implies the expansion of the cracking unit to increase its gasoline and liquefied gas
production, with an investment of US$ 10,8 million. Start-up is projected for 1993.

The possibility is being analyzed of building a pipeline from Neuquén to San Vicente to supply the
Petrox S.A. refinery with crude oil from the Neuquén oil basin in Argentina.

IV.2.10.- Petrochemical Projects.

ENAP is making an effort to diversify its activities by participating in possible petrochemical projects,
including theammonia-urea project,a medium-capacity fertilizer plant (40% of the original project) destined
to produce urea for Chilean consumption and ammonia for a sodium cyanide plant to be constructed in
Magallanes. Eventually, ammonia would also be used for an ammonia nitrate plant and other products.
Investment is estimated at US$ 200 million,and ENAP would have a 25% to 30% share. The cost of the sodium
cyanide plant is US$ 25 to 30 million. Gas consumption in this plant is estimated at 80,000 cubic meters per
day. Compafifa de Acero del Pacifico and Industrias Cardoen are among those interested in bidding for
development of this plant.

The modification of ENAP’s statutes makes it possible for the company to participate in the consortia
formed to develop these projects, which could make their implementation easier.

IV.3.- Methanol Project. :

OnOctober 12,1988, the methanol plant built by Cape Horn Methanol Ltd. in Cabo Negro (Magallanes)
was inaugurated. The investment was approximately US$ 300 million. The shareholders were the Henley
Group Inc. with 83%; Internacional Finance Corporation reporting to the World Bank, with 10%; the
Comparia Manufacturera de Papeles y Cartones subsidiary, CMPC Metanol Limitada, with 6.5%; and
Inversiones Metanol, of the Menéndez Group in Punta Arenas, with 1%.

In February, 1991 it was announced that Methanol Ltda. had sold its share to the Henley group, as
CMPC wanted to concentrate on its own line of business which is paper. The sale was US$ 6.5 million.

At the beginning of July of the same year, information was received that the Henley group was
negotiating with the Fletcher Challenge conglomerate of New Zealand for the sale of its share in Cape Horn
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Methanol. The price of the sale is estimated at approximately US$ 150 million, plus the company’s liabilities.
Henley contributed

US$ 120 million in equity to the project so the transaction would make them a significant profit.
Fletcher already owns a Methanol plant in New Zealand; therefore, it would become the world leader.

Production in 1990 was 850,000 tons of methanol, mostly for the foreign market. ENAP receives a base
price for the sale of natural gas and a supplementary price which depends on the earnings obtained from
sales.

Methylic alcohol exports were 616,480 tons in 1991 (801,480in1990), which was worth US$ 82,2 million
(US$ 67.1 million in 1990). During january-may 1992 exports totalled 267,213 tons worth US$ 22,1 million.

Chile is the third country to commercialize methylic alcohol derived from natural gas, and it is among

_the six major producing countries.

Chile’s return to the U.S. Generalized System of Preferential Tariffs will favor Cape Horn. The tariff
surcharge that affected methanol was 18%. The three main markets for the productare the U.S.A., Japanand
Europe.

Methanol is used in the elaboration of paint and varnish, and as an agglutinator and elevator of octane
in gasoline. It can also be used directly as fuel, because it does not contaminate.

IV.4.- Ammonia-Urea Project.

Magellen International Nitrogen Company (MINCO) is planning to build an ammonia-urea plant in
Cabo Negro in the XII Region. Priminary amount of investment is around US$ 390 million. The gas for this
plant would be supplied by ENAP, with a similar contract to the methanol plant’s. Combustion Engineering
would invest between 20 and 30 million dollars in this project, using Decree Law 600 that regulates foreign
investment. Manufacturers Hanover Bank would invest another US$ 60 million using Chapter XIX inadebt-
equity swap. Corfo would invest US$ 18 million that would be transferred to ENAP. International Finance
Corporation, a World Bank organization, would provide between US$ 7 and US$ 10 million, and two local
companies, Sigdo Koppers and Ovalley Moore, would contribute US$ 2 million each to the project. The other
US$ 260 million could be supplied by International Finance Corporation (IFC), foreign banks, and export
credits.

Production would be 570,000 annual tons of urea and 150,000 annual tons of ammonia. This
production is expected to replace US$ 40 million per year in imports of nitrogen fertilizers and to earn US$
60 million annual in exports. However, there has been no news about this investment in the past few months.
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V.- OTHER PROJECTS

V.1.- Alumisa Project

The Alumisa project, one of the partners of which is Kayser Aluminium, consists of a large aluminum
refinery that will be installed in the XI Region near Aysén. This region does not have bauxite deposits, but
low cost hydroelectric power is readily available. Raw material would be purchased in Australia.

The project would have the capacity to treat 220,000 tpa. Two hydroelectric plants would be built with .
a capacity of 3,100 KW per year - equivalent to the Colbiin Machicura complex in the VII Region - as well as
a loading and unloading port at the mouth of the Cuervo river, in the Aysén fiord, twenty kilometers

northeast of Port Chacabuco.

According to preliminary information, the project would be feasible with a US$ 1.1 billion investment.
The feasibility study is being developed by Kayser Engineers International of the U.S.A. and Oderbrecht of
Brazil.

Nissho Iwai, one of the 10 largest trading companies in Japan, which would supply partof the bauxite
needed for the project, should announce in the first quarter of 1992 the names of the companies that will
participate in the joint venture with Alumisa.

Alumisa would start operating in 1996 with sales amounting to US$ 400 million annually. This would
triple the GDP of the XI Region.

It would also supply the country with aluminium.

Noranda has held conversations to express their interests in the project.

V.2.- Endesa-Aluminium. ;

In March, 1992 the press announced that Endesa, the largest power generating company in Chile, was
planning to build an aluminum processing plant with similar characteristics and location to Alumisa, which
would be built in conjunction with Comalco Aluminium of Australia and Marubeni of Japan. A feasibility
study, at a cost of US$ 1 million, has been requested of Bechtel and Ingendesa, who must have it completed
by September of this year. The hydroelectric plant would use water resources from the Baker and Pascua
rivers to generate approximately 380 megawatts of power.

The processing plant would have a capacity of 220,000 tpa of aluminum, and the investment would
be US$ 1.5 billion. ;

V.3.- Enaex - Austin Powder USA.

Enaex will build a new Ammonium Nitrate plant, which will require an investment somewhere
between US$ 20 and US$ 30 million. The plant will be located in Mejillones in the Second Region. Although
itis still in the basic engineering stage, works will start at the end of 1991. This plant will join another making
possible to increase the production capacity of Ammonium Nitrate by 50%. This compound is used as a
component in explosives used mainly for mining.

V.4.- Proacer - CRA Australia.

Productos Chilenos de Acero Ltda. (Proacer), a subsidiary of the Australian Group CRA, is building
a plant in Polpaico in 1992.

This new siderurgical industry will manufacture iron balls for mineral milling.

The plant will be built with an investment of US$ 23 million via Decree Law 600. The processing plant
will use electric arc furnaces to manufacture iron balls. The electricity supply will be provided by Chilectra
Metropolitana. A 10-year renewable contract was signed for this purpose, which ensures supply for US$ 34
million and includes construction of a new power plant called El Manzano.

Initial capacity will be 25,000 tpa which can be expanded to 50,000 tons working in three shifts.
National scrap will be used as raw material.

CRA has annual sales of approximately US$ 6 billion per year.
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Vi.- EQUIPMENT INVENTORY

VI.1.- Future Demand for Equipment by Company

To estimate future demand for equipment in mining projects three approaches were used, or rather
three considerations were made.

First, to determine the base figure in new investment programs, "typical works" were defined by
specifying production capacities, technological alternatives and stock of principal equipment. These speci-
fications were based on previous knowledge of the industrial and operative reality of currently existing
companies. Specific equipment, valued at FOB prices according to the average price observed for similar
equipment imported recently, was associated with each work’s capacity. The estimated value of the fleet of
equipment that each investment project will require can be seen in Annex IX.3, "Equipment Demand
Estimates in New Projects”. The fleet was calculated for 55 mining projects in perspective until 1995, taken
from the list of projects that is included in Directory XI.1.,"Mining Projects in Development". These projects
correspond to 29 companies and represent an investment of approximately US$ 1.2 billion dollars in
equipment, valued FOB.

Besides the new investment, investment programs of existing companies were considered which have
defined portfolios of investment projects and, in some cases, of equipment replacement. This source has been
considered in estimating future demand for equipment.

Second, the figure determined for each project was adjusted considering that according to experience,
approximately between 25% and 30% of the investment in a new mining project is destined for acquisition
of equipment. A register of new projects determining the investment in each one of them was then drawn up.
The chart "Summary of Investment Projects in Chilean Mining" synthesizes this information on the projects
and calculates total future investment. The overall result, distributed over the next four years (all projects
considered will be executed in a relatively short time), is presented in the Chart "Equipment Demand by
Company".

Third, the resulting figures were compared with the historical experience of imports of mining
equipment, with information obtained from the registers of the Central Bank of Chile (1989) and from the
Customs Service (1990 and 1991).

The results of this methodology are presented below.

VI.2.- Investment Projects

The investment projects for the next five years are listed in Directory XI.1.- Mining Projects in
Development. A schematic summary of themis presented below to determine the total amount of investment
in the 1992- 1995 period.
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Codelco
IIT Oxygen Plant
Slag Plant

Low Grade Sulph. Leach.

Acid Plant Replacement
with Gas Cleaning Plant
Repair Chloridizer and
Expansion Refinery 1 EO
Exploitation Sector Inca
IIT Panel Andina

Mina Norte, Il Stage
Mina Sur, II Stage
Increase Industrial
Water

Expansion of

Proc. Plant Capacity

SX Plant Sewell

Total

Others

Cerro Colorado
Quebrada Blanca
Rosario

Shell

Las Luces

Citibank

Zaldivar

Ivan- Zar

La Candelaria
Refugio
Mantoverde
Amolanas

Minsal

Andacollo- Gold
Andacollo- Copper
Los Pelambres
GoldstarYolanda
Expansion Chagres
Processing plant

Chuquicamata
Chuquicamata
Chuquicamata
Chuquicamata

Chuquicamata

Salvador
Andina

. Teniente

Teniente
Teniente

Teniente

Teniente

Rio Algom
Cominco/ENAMI
ChevronFalconbridge

Shell

Outokumpu
Rayrock
Phelps Dodge
Bema Gold
Angloamerican
JVL
Amax/Corfo/Molymet
Dayton Dev.
Placer/ENAMI
Luksic/Lucky
KAP Resources
Disputada

19.3
10.5
28.0
b75

12.7

28.7
125.07
174.6
70.5
371

89.9

45.6
699.4

280.07
360.0
250.0

20.0

310.0

35.0
300.0
130.0

13.0
300.0
32.0
380.0
66.0
72.0
176.0

1992
1992
1993
1993

1995

1993
1994
1995
1995
1993

1992

1995

1993
1994
1994

1993

1993
1993
1993
1993
1995
1993
1995
1993
1995
1992

1994
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Regrinding Tailings
” *,Loszronces’D’oﬁa Rosa
 Fachinal
 Alumisa Project
- Aluminum Project
- Marubeni
~ Ventanas Expansion
~Refinery in Chafaral
~and others

, ,Tbtal‘,;;j o

‘General Total .

 Los Bronces Expansion

Escondida Expansion

- Disputada
Disputada

~“Minera Lac

Coeur D’Alene
Endesa/Comalco

“ENAMI
ENAMI

: Escondida

400.0
56.0

1,500.09
1,500.0
600.0
200.0

1 6,568.0

7,267.4

1992
1994
1993
1993

1995

VI1.3.- Demand for Equipment by Company

~ CM. Las Palmas
'S.M.LaCascada

CM. Disputada
El Teniente
Salvador
Andine.
Chuquicamata
Quebrada Blanca .
Candelaria :
Las Luces
 Zaldivar

Rosario o
Cerro Colorado
Refugio '

. 05 ¢

EM.PuntaGrande

20 20
1513 103
122600 115
384 84
1115 196
Ay a9
. W8 Wiy
972 692
85 BB
730 430
54,1
54,1 223
236 236

470

76,0
193
10,0
25,0
884
65,0
28,0

20,0

268

650

195
10,0

305
84,0

10,0

44,1
5,0

263
10,0
36,5
80,0

10,0

46,0
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Manto Verde ,.
Andacollo- Gold 186 18,6
Andacollo- Copper 123,7 1237
Ivan-Zar 102 102 ' ‘ ¥
Amolanas 77 ' 77
Minsal 390 39,0
Yolanda 4216 21,6
 LosColorados- cmp 4,0 4,0 '
El Toqui . 65 .65 ,
Fachinal 200 o000
Alumisa 300,0 1000  200,0
Refimet Refinery 25,0 250 o
Soquimich Projects - 320 8,0 80 8,0 8,0
_ NorthRefinery 1500 | . 75,0 75,0
 Variousothers = 600 - 150 150 150 15,0
: TOtlI , ” .: ‘. ; 2.040,2 . -431,7 :466',1_';'-” : ;'7495,6.-'. - 399,8 = :246,0

The information in the table XXXIII "Estimate Demand for Equipment by Company" provides a figure
estimated at approximately US$ 500 million per year in mining equipment. According to the above, the figure
proposed for each project already includes an adjustment that takes into account the overall project investment.
But it is possible to expect that some projects will be postponed, reducing the annual figures and decreasing the
demand for equipment to only US$ 400 million. This latter figure is more consistent with the information that
CARTAMIN (a database on imports of mining products and parts) records as mining imports.

In effect, CARTAMIN gathers selectively every month all the imports made by the mining companies
and representatives of mining equipment in the country. The information for the last three years is listed in
Annex IX.5.- "Selection of Imports for Mining 1989, 1990 and 1991", presented as follows:

- Imports by kind of equipment
- Annual imports by company
- Annual imports by country of origin

The totals of the selection of imports registered by CARTAMIN in the last three years for mining US$
324,6 for 1990; US$ 515 for 1990 and 369,27 for 1991.
In observing the origin of the imports during the three years, it may be noted that the largest volume
comes from the United States with figures of about US$ 598 million, which represents 49% of the total. Other
countries with significant volume are: Germany, Austria, Brazil, Canada, Finland, France, Japan, United
Kingdom (England) and Sweden. Canada has a total of US$ 42 million over the three-year period. .
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USA _ 173.406.386 245.613.887 178.565.650
. Germany(s) 11.801.830 55.861.599 28.614.169
. Auwskia 62.671.366 12292100 3241599
 Brazil . asonod 30.865.452 28.916.283
Finland 6.428.765 14.735.556 7.835.086
. France . 14884975 18.746.671 13.906.732
_ Sweden 9558657 2.855.155 7.857.708
Japan. - 4204727 41.833.070 24.059.819
Canada | 4469383 23.710.927 14.749.254
U.Kingdom 3.771.578 15.519.491 15.902.208

Among the most significant import companies is Codelco-Chile, which has a unified supply system
for all its Divisions and occupies first place by a wide margin. Following Codelco-Chile in importance in this
period are Minera Escondida, Cia. Minera Disputada de las Condes, Empresa Minera de Mantos Blancos,
Enami, Cia. Minera Mantos de Oro, Cia. Minera del Pacifico and Siderirgica Huachipato.

|  CodéloChile . 178129041 162373390 94.046.979
 MineraEscondida 150.927.489 33594531 6122898
Disputada de Las Condes ~ 30.788.875 20.760.014 57.488.888
Emp. Minera de Mantos Blancos 12328941  15.668.546 1.445.244
ENAMI ¢ 8179559 11390505 2.197.102
Cia. Minera Mantos de Oro 2.497.299 45751506 8.755.923

Cia. Sideriirgica Huachipato 801.894 39.793.354 15.066.598

Cia. Minera del Pacifico 3.809411 8.193.144 8.104.462

The largest kind of equipment imported are heavy trucks, adding up to US$ 104.7 million (9% of the
total); power shovels add up to US$ 47.6 million; drilling equipment is US$ 45.8 million; loaders US$ 48.4
million; crushers US$ 45 million; motorized vehicles US$ 38 million; bulldozers US$ 29.3 million.

103




Chilean Mining: Supply and Demand for Mining Equipment and Services

 HeavyTrucks  61157.263 32.804.750 11.426.533
 Various Machinery 17843843 23.687.548 28.025.897
 SpareParts 16862834 26553375 37195333 #
Shovels 15.430410 12.959.650 ©19.208.610
Bulldozers . 8159754 12424983 8.738.479
Crushers 1569.434 36.265.513 6.797.976
 Various Electrical 5.218.010 32120190 28.969.015
‘Various Transportation - 367.318 25.031.114 16517.477
 loaders 367318 . 25031114 16517.477
Kindof Equipment ~  4.660.026 21.705.008 22.220.006

Drilling Equipment:
Includes rotary drills and drilling cars on crawler treads. The drilling equipment is basically large
diameter drills (surface) with a cost of US$ 1,500,000 per unit.

Jumbos:

The Jumbos required present a great variety of kinds and are requested mainly by CODELCO-El
Teniente and CODELCO-Salvador. The one most in demand is the frontal Jumbo with small section. The cost
is about US$ 300,000 per unit.

Power Shovels:

The shovelsare basically requested by CODELCO-Chuquicamata. The capacities required range from
15 yd3 to 51 yd3 (shovel capacity).

The costs fluctuate between US$ 2.3 and 5 million per unit.

Front-end loaders:
The front-end loaders vary between 7-18 yd3 (shovel capacity) with average costs of US$ 850,000 per unit.

LHD and Scoop:
The low profile loaders (LHD) have shovels of 3 - 13 yd3. The prices vary between US$ 96,000 and US$
350,000.

Off-the-road Trucks:
The trucks considered have a capacity of over 50 tons (US$ 450,000) and up to 240 short tons, ata price
of US$ 1,500,000.-

Tractors:
There is demand for tractors on caterpillar mountings and on tires.

The tractors on caterpillar mountings cost from US$ 300,000 to 350,000 per unit. Tractors on wheels
vary between US$ 280,000 and 310,000.
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Crushing Equipment:
Includes mainly crushers, cone crushers and hammer crushers and reducers at an average value of US$
750,000.

Mills:

Includes basically ball and semiautogenous mills. They are requested by Codelco-El Teniente and
Codelco-Chuquicamata. Their cost varies between US$ 1.2 million (ball mills) and US$ 6.5 million
(Semiautogenous).

Flotation Equipment:
The flotation equipment indicated are cells of 38 m3 (1,350 foot3) with an average cost of US$ 80,000
per unit.
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VIl. SUPPLIERS OF EQUIPMENT AND SERVICES FOR MINING.

VIl.1 Characteristics of Supply.

The volume of supply of equipment and services for mining in Chile can be seen from the register of
suppliersexisting at Codelco-Chile, thelargest mining company in the country. About 10,000 companies and
individuals are registered. Notwithstanding, according to estimates of the corporation itself the number of . #

active suppliers is in the range of 400 to 500.
Generally, the suppliers of goods and services in the mining sector can be grouped in the following
categories.

- National Suppliers
- Representatives of Foreign Suppliers

Classification of Suppliers of Goods.
The National Suppliers and Representatives of Foreign Suppliers can be classified in the following six
categories:

01.- Geology, Geodesy, Geophysics, Geochemistry. Equipment, accessories and spare parts for
sounding equipment, drilling bars, core barrels, photogrammetry, inclinometers, and seismometers.

02.- Mine Exploitation. Equipment, accessories and spare parts for fortification, blasting, drilling,
mining freight and transportation, general mining services.

03.- Mineral Processing. Equipment, accessories and spare parts for reduction of size, classification
and concentration of minerals, filtration, thickening, drying and feeding of mineral.

04.- Various Processes. Equipment, accessories and spare parts for the following processes, amalga-
mation, calcination, manufacture of cement, extraction by solvents, fusion, refinery, siderurgy, roasting.

- Computer equipment, data processing, communications.

- Equipment, accessories and instruments for the electrical area.

- Weighing, instrumentation and control, combustion equipment.
- Heat exchangers.

- Equipment, accessories and spare parts for laboratories.

- Reducers, motor reducers and speed variators.

05.- Transportation in General.

Trucks.

Equipment, accessories and spare parts for railroads, handling of materials, earth movement.
Accessories and spare parts for belt conveyors and motorized vehicles.

Equipment, accessories and spare parts for administration, medicine, safety.

06.- Various Materials and Inputs.

Metals and Alloys.

Valves, fuels and lubricants.

Equipment, accessories, materials and spare parts for workshops.
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Equipment, accessories and spare parts for refrigeration. In the following tables, the principal mining
suppliers, estimated at 95 national suppliers and 128 representatives of foreign suppliers, have been grouped
according to the classification indicated above.

Supply characteristics.

Over the past years a number of changing phenomena have occurred in the equipment market and
service supply to Chilean mining.

These phenomena are related, to the growth of a national industry dedicated to domestic supply and
export and to a change in the supply structure of representatives of foreign suppliers.

National Supply.

The following kinds of situations can be distinguished:

- Companies that have improved their infrastructure and engineering to increase quality and /or
complexity of their products, or have adopted foreign models and produced them locally for local
consumption or export.(Ex: Revesol manufactures a hydraulic machine that manipulates millshields)

- Chilean companies that have acquired licenses abroad to produce in Chile.

- Companies that have made agreements to manufacture locally equipment that was imported
previously.

- State - owned companies that have sold some technology abroad and are currently studying the
creation of new companies with foreigners to export, or that have signed agreements to collaborate with
foreign companies. .

Ex: Codelco and Inco Ltd. signed a technological exchange agreement.

With regard to export promotion of national mining inputs, two Committees operate in the country
which are under the state entity, the Department of Export Promotion (ProChile). These Committees are:

- The Export Committee of Mining Services, which includes thefollowing companies: Centro de
Investigacion Minera y Metaliirgica,Compariia Minera del Pacifico, Geoexploraciones, NCLS.A.,Geoestudios
Ltda., Juan Rayo Ingenieria S.A. and Mas Errdzurizingenieria y Construccion.

- Committee for the export of mining equipment and inputs: Drillco Tools, Tec Harseim, Latecmac,
Sermitec and others. '

Within this same objective there exists an initiative promoted by the Ministry of Mining to register mining
projects, identify requirements for equipment and services and transfer that information to local manufacturers.
The organization responsible for obtaining the information is the Chilean Copper Commission.

Foreign Supply.
The following are some examples:

- Companies of Finnish origin that operated before through representatives in the country have
decided to install direct offices.

Examples: Tamrock, Larox, Outokumpu.
- Foreign companies that did not operate in the country before have initiated local businesses.

Examples: Peruvian companies Mepsa, Vera, Renasa and Reactivos, that now operate as MFB
Representaciones; the North American company, ITT Fluid; the Canadian company, Lavalin, etc.

- Foreign companies that have partly or totally acquired ownership of local companies.

Examples: ICI acquired all of Explosivos Mineros S.A. (Explomin), which belonged to the industrialist
Carlos Cardoen. Outokumpu bought the company Ingenieria Indepro.

- Some multinational companies are installing offices for Latin America or the Southern Cone in
Santiago. :

Examples: Dresser, ITT Fluid, Teledyne.

- Some changes in ownership of companies abroad have had significant local repercussions.

Examples: Purchase of Wagner by Atlas Copco left Bafco without representation. MPSI which was
independent now belongs to Allis.
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Marcy (mills) which was represented by Comercial Otero is now represented by Allis. Sandvik started
direct sales and sales through distributors (before they sold through Atlas Copco).

- Increasing interest in participation in the environmental control area of the mining sector.

- Also, there is the "normal” movement of represented companies transferring among local agencies.

Ex: Dicsa took over the representation of Komatsu.

Policies on contracting services.The case of Codelco- Chile.

According to statements by Codelco executives at a meeting held with their suppliers, the production -
philosophy of the Corporation is to look for the most efficient option in the development of each one of its
activities, to maximize the creation of economic surplus in the long- term, and to remain a low cost, high
quality produce.

The company has registers of contractors that are open for all companies and individuals, under the
condition that they demonstrate solvency and ability and fulfill some administrative requisites.

The assignment of works to contractors takes place, through bidding processes that fulfills the
following requisites:

- clear, known and respected rules.

- equitable and impersonal processes and decisions to award bids.

- best possible conditions for the Corporation, according to the market and competition among suppliers.

The administration of contracts should be simple, especially in the control aspects, without sacrificing
efficiency. The Corporation will keep its registers up to date and to communicate the information among its
Divisions.

The Corporation is interested in the fact that the reductions in costs obtained do not result from sacrificing
the rights of the contractors’ workers. Fulfillment of safety norms and legal labor obligations is required.

Corporate Norms and Procedures exist in the five Divisions of Codelco.

Registers of Contractors

There should be registers, administrative rules, registration procedures, a classification system and
provisions for the updating of information.

The minimum aspects to be considered in the requirements for registration should be declared.
There should a flow of information between the Divisions.

Bidding Processes

The rules stipulate that there should be written procedures concordant with the general principles
stated. It also establishes the stages of a bid, the information bidders must provide, selection procedures for
contractors, invitation to bid and opening of bids.

Bid Evaluation
The Corporation should fit the technical aspects together with the economic ones in awarding the bids.

The norm also requires that there be an evaluation method and appointment of evaluators before the
opening of the bids. It also establishes a general criterion to prepare evaluation methods and stipulates that
the bids that are compared must be homogeneous. .

The contractors who are invited are chosen from the register in agreement with the specialty and the
importance of the work to be done. A minimum of three should be invited. An effort should be made that
there be no less than five invited and no more than eight.

Kinds of contracts used in the Corporation are mainly two:
- Lump sum
- Series of unit prices
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~ Other kinds like delegated administration, cost- plus and combinations of the above, are used only
exceptionally in qualified cases. Frequently contributions are made by the principal, mainly equipment that
will be employed in the works and also some materials or the work of machines.

ENGINEERING MAN-HOURS - , 1,669,062
AMOUNTS: ' Millions US$
ENGINEERING ;. 17,445
CONSTRUCTION AND INSTALLATION 192,210
GENERAL SERVICES : 180,069
TOTAL ‘ 389,723

VIL.2.- Quality of Supply
Regarding domestic supply, generally new technological elements can be manufactured. The machine
shops are adequately equipped.

" There has not been greater development, because local suppliers only manufacture complicated
elements on request. In other words, they donot manufacture large quantities because of the lack of domestic
market.However, oportunity however, opportunity does exist to manufacture for the domestic and export
markets.

Thus, itis possible to manufacture, for example, cranes, steel hoppers for 100 ton trucks, multi- purpose
equipment, explosivechargers, rock- cutting equipment, metal smelting furnaces, mill shields and other
assorted equipment.

Equally satisfactory are the services offered by engineering companies and contracting companies.
They can perform in any of the phases: conceptual, feasibility, basic, detail, construction or start- up, either
directly, or as a foreign company associate or sub- contractor.

Equipment from most important foreign companies of North and South American, as well as
European and Asian origin, are represented in the country.
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TABLE XXXVIII REPRESENTATIVE OF FOREIGN SUPPLIERS
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VII.3.- Business Volumes
’ In order to measure the business levels in the industry supply sector, a sample of annual sales levels
was prepared. As a result of direct inquiries and estimates, a ranking of 163 suppliers was prepared. The
classification of these companies according to the estimated volume of sales during 1991, is presented in the
. following chart:

2
0 <_f= V <= 1,000,000 | 27 | 35
621,000,000< V < = 10,000,000 55 25 80
V > 10,000,000 ‘ 13 8 21
Total L 95 68 163
Wﬁeré 2

. V= Estimated sales volumé for 1991 (US$)

: Accq?dihg to the above criterion mining suppliers can be divided into three groups:
. Groupl: O<=Sales Volume <= 1,000,000

 Group2: 1,000,000 <Sales volume <= 10,000,000
~ Group3: Salesvolume>10000000

’:vThixs‘,‘fhe‘_cbm.pan.ies analyzed are divided into the following groups:
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' 3'Repuestos Eqmpos y Maqinnanas Comerc1a1 Ltda
‘Sociedad Cadenas Industnales Ltda

"Group 2

' -~. :,vn;zx,-*Nétional"SuppIiers .

~ Group1 ' '
- ArcometS. A Sub51d1ary Famae
Arquitectura y Construccién Tecno- Textil S.A.
~ Automatizacién de Procesos Industnales Auprin’S. A
;Automaummén Industrial Online Ltda
- Autorentas del Pacxﬁco S. A
. "‘Carb_orundum SAIC.
Cauchoval S.A.
~ Contenedores Redes y Envases SA

Drillco S.A.
Estructuras CMC Ltda.
F4brica de Tableros Electncos Eleggo Ltda.

.Ferrobone Comercial Ltda.

Ferrocast S.AA. ,
Industria Nacional Anticorrdsiva S.A.

_Ingenieria Industrial Same Ltda.
~ Krebs Chile S.A.

Linatex Chile S.A.

 MantexS.A.
Pesaje Electr6nico S.A.

Pinturas Andina S:A.

* Polimin Comercial e Industial e
: Polymmco Andino Ltda

PrecxsuSn Hlspana S.A

Trisol Ingenieria Ltda

Veto y Cia. Ltda .

Alfa Delta, Ingemeria y Servicios Ltda.

Alvenius Chilena Soc. Comercial de Resp Ltda.
Anticorrosivos Industriales Ltda.

Astilleros y Maestranzas de la Armada

Beltran Tlharreborde S.A. '

Cars Ltda. :

Cauchos Industriales S.A.

- Christensen ‘Chile S. A

Cobre Cerrillos S.A.

‘Comercial e Industnal Interqmmxca Ltda

Companfa Técnica e Importadora de Maqumahas :

Detonantes Nacionales S.A.

Dorr- Oliver de Chile S.A.
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aboradora de Cobre Vma del Mar S.A.
lectncxdad Gobantes Ltda.
v :_Electrémca Qel Pacnﬁco Finisterrae Ltda.
"::::?Electrémca RhOmberg- Brasler S.A.
. f:liEmaresa Ingenieros y Representaciones S.A.
o Emin Ingeruena y Construccxon Ltda.
‘ i_Enaex S.A.
_Eral Chlle S A

. L‘Establecumentos Industnales Quirmcos Oxiquim S.A.

: i'Exploswos Mmeros SA.
Flores y Kerstmg SA..
Industria de Balatas Indubal S.A.C.
 Industria de Pmturas Adolfo Stierling Ltda.
b‘ Industria Mecanica Vogt S.A.
~ Industria Metalmecamca Rivet 5.A.
 Industrias Metalurglcas Sorena S. A
. "'Ingeruena H. Wallem y Cta Ltda.
o Ireco Chile Ltda .
’.'I.éhzy&a Ltda - G
Longyear Company Chile Ltda
. ,:'-Maestranza Diesel Ltda.
S JMagotteaux Andmo Ltda. .
o _"inana de Construccxén y Mmena S A
e Ma'tii‘iéio Hoc:hsduld S.AI C o

- 'Montajes Industnales Yungay S. A
~ MSA de Chile Equxpos de Segundad Ltda

‘ Productos de Acero S.A. Prodinsa ‘

 Proveedora e Importadora de Equlpos Industriales

- Servicio Tecnico Mmero Industrial Ltda.

”ShellChlleS.AC eI i
Soc. Comerc1a1 Equlpos Ind. Ltda Induelectro
Stager Filtros S.A.

. 'Tecnologxa Apllcada a la Industria Minera Chlle SA

© . Tec Harsexm S A 1C.
-Tecnologxa en Procesamxento de Mmerales Ltda.
i “:Textlles Reicotex Ltda. -
 Técenicay Maqumanas Ltda
~ Vulco S.A. Productos de Goma
. Vélvulas Industnales S. A
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Allis Mmerals Systems .
~ Armco Chile Procesamlento de Mmerales S.A.

 Centrode Investigacion Minera y Metaliirgica
o Compaﬁxa de Consunudores de Gas de Santiago i

i _‘Glldemexster S.A C ‘ s
~ InduraSA.

. - ,'Productos Chllenos de Acero Ltda.

i Refractanos Chxlenos o A
_'.Rhona S.A.

. SACIL Salmas y Fabres :

Soc:edad Abastecedora de la Mineria Ltda
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~ Robimport Ltda

. ‘Vll.5_;-"Repreéeniatives’b‘f:Foreign Suppliers

Group 1
Accesorios Industriales Accindus Ltda.

‘Asirep SA.
Bel- Ray Chile S.A.
Bezanillay Cia. Ltda.
Connors Perforaciones Ltda.
. Diaz y Cia. Ltda.
Ecosystem S.A. _
 Ferreterias y Maquinarias Geyger Soc. Ltda.
- Francameris S.A. :
G & SIngenieria Ambiental Ltda.
Gunther Appelt y Cia. Ltda.
~ Henkel Corporation
Importadora y Comercial Eminsa Ltda.
Industrial Lining ChileSA.
' Ingeh'ieﬁa y Equipos Ltdé
Ingre Ingenieros Ltda. .
~ Inversiones 'y Servu:xos Sermm Ltda
~ Manufacturas La ForjaS.A.
- Osvaldo Cabrera Ingemena Qumuca e Industnal
. RE Dixon y Cia. Ltda.
: Raul DucciyCia. » .
L iRepuestos Equxpos y Maqumanas Comerc:al Ltda

Roster Ltda i
i Servxcnos de Reparac:on e Importac16n Thurston S A
SKF ChilenaS.AIC.

Sociedad Técmca de Inspecaén S A -

TDV Chile Ltda. o
Tecnagent .

Tecno Tip Top (Chile) S.A.

Técnica Hansa Ltda.

Ventas Técnicas SA.

~ Vorwerk y Cia. S.A.

Wemin S.A. :

' Group 2 o
Andean Mining & Chemlcals Ltd.

| ’Bachy Franco Chilena S.A.
Carr y Cia. Ltda.
Cyanamid Chile Ltda.
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xtec Cla stt TécmcaS A
Dnstnbuxdora Perkms Chllena SAC.

i :';Exmcolarvm Clark L G
i :QiE:Empaquetaduras y Sellos Mecamcos S A o o : %
EpysaS.A. : : : '
 Garrido, Garcia Burr y Cia. S AC .
- GBC Alsthom International (Chile) S.A : P
: ".Importadora Janssen y Cia. Ltda. :
Ingenieria Industrial y Térmica S. A
Jaras S.A.
Larox Chile S.A..
M.F.B. Representacmnes SA.
‘Nordberg Corporation Chile
Pegaso ChileS.A. '
~ Quimica Harting SA.
~ Sandvik ChileS.A.
: ‘Semcw Técnico Minero Industrlal Ltda
Sistemas de Computacxén S.A.
Tamcorp S. A
‘ 'Transcomermal Maqumanas (Chxle) Ltda
'Warman Intemahonal (Cfule) S. A

'_vGroupa : o
Atlas Copco Chilena S A C
. Cidefsa
Coditec Maqumana Ltda
fComercxal OteroS.A. '
- Distribuidora Automotnz Sant:ago SA.
Dlstnbuxdora Cummins Dlesel,S ACL .
~ Ingenieria Eléctrica S.A.CSK. 1 oinerélal'S'A.
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VIL.6.- Contracting Companies

The number of contracting companies is estimated to be about 500.
It is possible to group them in the following specialties:

01. Geology and Mining.
Borings, drilling, tunnels, explosives, general mining services.

02. Civil Works.
Earthwork and roads, concrete, architecture and buildings, paving, road signs.
Sewerage, catchment of underground waters, waterproofing.

03. Industrial Installation.
Mechanical, electrical, instrumentation.
Metallic structures and boilermaking, piping, paints, machineshop.
Fire protection systems.
Artificial climates.

04. Computer processing and Communications.
Systems analysis. ;
Leasing of hardware and software.
Equipment maintenance.
Telecommunications installation

05. Consultants.

Consulting in the following areas: mining, geology, geotechnics, hydraulics, roads, structures,
architecture, computer processing, telecommunications, meteorology, environmental control, electrical,
forestation, prevention of fire and accidents, water rights, heat transfer, administration and planning.

06. Various Services.
Administration of mining camps.
Feeding and quality control of food.
Leasing of machinery, equipment, vehicles, instruments.
Industrial cleaning.
Inspections.
Research, laboratories, tests.
Health. :
Transportation of shipments, minerals, concentrates, cargo, personnel.
Training, courses for personnel.
Photography, audiovisual communications

07. Maintenance.
Mechanical, electrical, instrumentation.
Rubber and steel facings.
Manufacture of structures and parts.
Environmental control.
Water treatment plants.
Maintenance of machinery, equipment, vehicles, among others.
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TABLE XL CONTRACTING COMPANY
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VIL.7.- Engineering Companies
There are about 100 companies that offer engineering services, according the following specialties: '

01 General (all specialties)
02 Environmental : T
03 Mines and Geology
04 Civil Structures
05 Civil Metallurgical- Hydraulic
06 Civil Geotechnical
07 Mechanical
08 Metallurgical
09 Chemical
10 Tailings Dams
11 Communications
12 Industrial Safety
13 Water Treatment
14 Electrical .
15 Instrumentation
16 Pipings
17 Heat Transfer
18 Civil- Transportation

19 Industrial
20 Data processing ‘

The list of engineering companies with their corresponding classification is found on the following
pages. More details in Directory XI.4.- "Engineering Companies”.
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TABLE XLI ENGINEERING COMPANIES
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VIIl. IMPORT MECHANISMS

VIIl.1.- Procedure

The steps that must be taken to import goods are:

1.- Request a Proforma Invoice of the seller.

2.- Present an Import Report to the Central Bank. (Authorization usually takes 5 working days).

3.- Present an Import Declaration to the Chilean Customs Bureau, which is most convenient:
Valparaiso, Santiago, Talcahuano, Puerto Montt, Punta Arenas, Antofagasta, Iquique or the Metropolitan
Area. It is necessary to attach the following documents:

- Seller’s invoice

- Import Report authorized by the Central Bank

- Packing List

- Insurance

Customs Duties are paid upon presentation of declaration.

They are 11% of the CIF value of the import; plus the Port Expenses and the Value Added Tax (VAT,
18%) that is paid on the CIF Value plus Customs Duties and Port Expenses and an Agent Commission (aprox.
2%).

The Harbor Dues, national freight and other expenses such as Storage if applicable add up to a total
of 35% of the CIF value.

4.- Payment of the Letter of Credit on the terms agreed upon with the corresponding Bank.

Viil.2.- Exemptions for Foreign Investors

The foreign investor can make use of the General Tax Laws or he can make use of the exemptions
offered in Decree Law 600, "Foreign Investment Law". Under these terms, the foreign investor he is subject
to a minimum investment and specific terms to send profits back to the country of origin. In exchange he is
eligible for some privileges such as the guarantee that the tax laws will not be modified. Further detail of this
Decree is presented in the text itself.

Besides this Decree regulating the inflow of foreign capital to Chile, the country offers the foreign
investor other exemptions as incentives for investment: :

VIII.3.- Advanced Refund of Value Added Tax
(Decree Law 348, Ministry of Economy, modified).

By means of a contract with the State of Chile the investor can take advantage of an advance refund
of the estimated VAT to be paid during an investment or operation period. Since the VAT is 18%, this
exemption is a significant incentive to investment, not only decreasing the need for capital butalso receiving
a cash contribution from the Chilean Treasury for a period that is agreed upon in the contract. If the refunds
of the VAT are more than the payments required by the transaction, the investor must return the difference
produced in his balance, readjusted according to the Consumer Price Index. The contract involves an
affidavit, which is reviewed every 18 months.

VIil.4.- Deferred Payment of Customs Duties

(Law 18,634, published in the Official Gazette on 08/05/87)

The deferred payment consists of an exemption from paying Customs Duties (11% of CIF value) for
a 7 year period, by means of a government credit from the General Treasury of the Republic. When the
Declaration is presented, only the VAT is paid.
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This law especially benefits exporters, because when they export, they amortize the debt contracted
for Customs Duties. .

VIIL.5.- Drawback for Importers ;
(Law 18,708, published in the Official Gazette on 05/13/88) ;

This exemption favors the importers of capital goods and inputs who re-export products manufac-
tured with the imported goods.
The law permits the refund of Customs Duties (11% of CIF value). ’

VIil.6.- Drawback for Importérs that Reexport
(Law 18,480, published in the Official Gazette on 12/19/85)

When an importer reexports goods manufactured with imported products, the State grants him a
variable refund of 10%, 5% or 3% of the FOB value of the exports. The Ministry of Economy periodically lists
ineligible products in the Official Gazette. v

Products not listed may apply for the drawback (see above).

VIIL.7.- Private Export Warehouses

(Finance Ministry Decree No. 135 (Official Gazette of 04/18/83),

Finance Ministry Decree No. 532 (Official Gazette of 08/25/84),

Finance Ministry Decree No. 224 (Official Gazette of 06/28/86)

Enclosed premises, known in Chile as DAPE, exist in many cities.

They operate with their own foreign currency to import (duty-free) raw materials to be used in
manufacturing products intended for export. Raw material is cleared through customs in the DAPE, it is
manufactured and it leaves as an export. The first DAPE was formed for ore grinding. It is possible for a
Chilean mining company to operate through this system, by processing foreign minerals with a high level
of impurities and reexporting the refined product.

VIIL8.- Iquique Duty-Free Zone

Description.

The Duty-Free Area of Iquique (ZOFRI) is an area physically located in the city of Iquique, that is free
of taxes and duties, to encourage commercial and economic activity in and to improve Chile’s relationship
with the neighboring countries. The Duty-Free Area was created in 1975, with the State supplying 2,400,000
sq. mt. of urbanized land.

Current legal regulations in the Iquique Duty-Free area are found in the revised and updated text of
the 1977 Decree. User companies are subject to a regulation established by Resolution N° 37 /258 issued by
the Governor of the Tarapaca Region on February 9, 1981.

Resolution N° 74/84 of January 10, 1984 adapts into one text a set of customs regulations on duty-free
areas.

The duty-free area is managed by a company named ZOFRI S.A., 90.11% of which is owned by the .
Corporacion de Fomento de la Produccion (CORFO). Since its creation, ZOFRI S.A. has directed its efforts
toward supplying a number of services that will enable its users to dedicate themselves exclusively to the
marketing and production of goods.

Zofri can issue the authorizations to companies that wish to operate on the premises and benefit from
its special tax system, as well as administer its assets (land, warehouses, stores and other facilities) and invest
in its infrastructure.
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Exemptions.
The companies that operate within the Duty-Free Area benefit from the following exemptions and
incentives:

Customs Duties:

- Exemption from all customs duties and surcharges for foreign merchandise that enters the Duty-Free
Area.

- Exemption from duties and taxes on exports or reexports.

Taxation:

- Exemption from the Value Added Tax (18%) for foreign and domestic merchandise that enters the
Duty-Free Area, and also for transactions that are carried out by the companies inside the Area.

- Exemption from the Value Added Tax for domestic, nationalized or foreign merchandise that is sold
to the First Region of Tarapaca or abroad.

Banking:
- Entry of merchandise without authorization from the Central Bank.
- Reexport of foreign merchandise exempt from control by the Central Bank.

- Access to the banking foreign currency market for sales of foreign products to Chile transacted in
domestic currency. :

Complementary:

- The State grants discounts for investments or reinvestments in construction, machinery and
equipment for projects considered to be of interest to the region.

- Merchandise may remain in the Duty-Free Area for an unlimited period of time.
- Products manufactured in ZOFRI may be sold without restrictions both in Chile and abroad.
- Duty-Free Area companies may be foreign property, domestic property or mixed.

The Duty-Free Extension Area is the area adjacent to the Iquique Duty-Free Area the First Region of
Tarapaca. Sales from the ZOFRI to the First Region are exemption from the Value Added Tax and customs
duties. Sales from the ZOFRI to the Duty-Free Extension Area of products manufactured abroad are subject
to a tax of 9% of the CIF value. This tax does not apply to products manufactured in the ZOFRI. When
merchandise within the premises is transferred from Iquique to the rest of the country, it is subject to normal
taxes and duties.

A total of 1,045 companies use the services of ZOFRI S.A.; 968 are engaged in commercial activity and
77 in industrial activity.

For the companies, the main advantages in having a stock of merchandise within the Area are related
to the following aspects:

- Timely supply of merchandise for customers.

- Savings on financial expenses.

- Easy access to Southern Cone markets in Latin America.

- Participation in an international business center.

Alternatives for Operation.

International Transit

Merchandise coming from abroad may be deposited in the ZOFRI for the length of time that is necessary

to continue on to final destination abroad. This system is used for exports from Argentina, Bolivia, Brazil,
Peri and Paraguay to countries in the Pacific Basin, Europeand Africa. Asian, North Americanand European
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companies also use this system to supply machinery, spare parts and inputs to mining, fishing, agricultural
and industrial works in Pert, Bolivia and Argentina. Merchandise is deposited in yards or warehouses that
belong to the ZOFRI Administration, paying fees that vary from US$ 1.00 to US$ 2.39 per m3/month,
depending on volumes and whether the storage is in the open air or under cover.

Warehouse suspensive of tariffs:

Merchandise coming from abroad may be stored in the ZOFRI to be sold wholesale or retail, to shops,
industries and final consumers in Chile. Under this alternative, the company may build its own warehouses
on land owned by the Administration, which is leased for 25-year renewable periods, at a cost of US$ 0.19
per m2/month. It is also possible to make use of management facilities by paying the fees mentioned in the
previous paragraphs.

Merchandise consigned to the administration:
To facilitate foreign trade operations, foreign entrepreneurs may consign their merchandise to third
countries.

Support Services.

Fourteen Customs Agencies and fifteen Banks operate in the ZOFRI and Iquique as support services.
There are excellent port and transport facilities, as well as computarized support which consists of
verification of documents for all operations, inventory control and direct information from the computer on
balances and movements by through telex lines. There is a 24 hours ......a day. Within the premises there is
a stock of liquid, solid and gas fuel for regional and outside consumption.

Evolution.

Business activities inside the Duty-Free Area have evolved favorably over the last years. When last year’s
operating statistics are compared to 1990, it can be seen that purchases increased by 53.1%, whereas sales
increased by 36%. This results in total average growth of 44.3%.

Statistics for the last five years are the following:

Putases . sm7 0 en9 | mes w79 AB2
Sailes | @14 @e2 0 w67 1pt6 14D
Totl | 1241 1391 17927 195 28702

On the chart it may be observed that the volume of business transacted has more than doubled over
the last four years. In 1991 business was transacted for US$ 2,870 million.

Although Duty-Free Areas have been created or their creation has been announced in neighboring .
countries (Argentina, Bolivia and Pert), it has been estimated that they will take several years to reach the '
level of infrastructure, business volume and experience of the Chilean area.

Incorporation Process.

Requests to join the Area may refer to both industrial and commercial activities. The latter may come
from users that operate with their own facilities, such as their own warehouses, or occupy warehouses that
belong to the administration, designated Public Warehouses.
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IX.- ANNEXES

IX.1.- INSTITUTIONS INVOLVED IN THE MINING SECTOR

MINISTRY OF MINING
Teaatinos 120, 9 th floor
Santiago
Phone: 698 6593 - 696 1544
Fax: 698 9262

The Ministry of Mining is the organization responsible for mining and energy policies, and in
particular for the juridical organization of mining activity, its planning and control.

The Ministry controls the Servicio Nacional de Geologia and Mineria (National Geology and Mining
Service), the Empresa Nacional del Petr6leo (National Oil Company) and the Centro de Investigacion Minera
y Metalurgica (Center for Mining and Metallurgical Research).

On a regional level the ministry works in coordination with the Regional Ministerial Mining
Secretariats (Seremi) that report to each Regional government.

The Ministry supports the Codelco Law which would enable this Corporation to go into partnership
with private capital for the exploitation of some of its deposits. Another of the Ministry’s main objectives for
1991 and subsequent years, is related to environmental protection. This implies issuing future regulations to
standardize controls.

CHILEAN COPPER COMMISSION.
Agustinas 1161 4th floor
Santiago
Phone: 672 6219
Fax: 672 3584

This organization was established in 1976, together with the creation of Codelco-Chile, to supervise
Codelco and coordinate all government activities related to the copper industry and other metals. Among
its objectives are: to advise the government on policies formulation for the copper industry; representing
Chile in international organizations such as Comité Intergubernamental de Paises Exportadores de Cobre
(CIPEC); promote training of qualified personnel in the copper industry both in technical and in administra-
tive aspects; promote research; authorize exports of copper and its by-products; and authorize imports made
by this industry, and others.

In December, 1989 the Central Bank decided that the Chilean Copper Commission should act as an
advisory organization to the Council of the Central Bank on copper export; the Bank authorizes copper exports.

NATIONAL GEOLOGY AND MINING DEPARTMENT.
Avda. Santa Maria 0104
Santiago
Phone: 777 4644 - 777 7405
Fax: 737 2026

The National Geology and Mining Department (Sernageomin) was founded in 1980 based on the
existing Institute for Geological Investigation, to advise the Ministry of Mining on geological and mining
matters, drawing up geological and metallogenic maps, keeping statistics on mining activity, regulating and
controlling the use of explosives in mining activity, regulating and controlling miners’ safety, and carrying
out geological research. :
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SOCIEDAD NACIONAL DE MINER{A
Teatinos 20 3th floor
Santiago
Phone: 639 6710
Fax: 697 1778

Most of the medium-scale mining companies are direct partners with SONAMI, whereas, small-scale
miners are represented by Regional Mining Associations. There are 31 of these organizations throughout the
country, with 1500 associates representing approximately 60,000 miners.

MINING AND METALLURGICAL RESEARCH CENTER (CIMM).
Avda. Parque Antonio Rabat 6500
Santiago
Phone: 218 4311 - 242 7446
Fax: 218 6015

CIMM was founded in 1970 as a non-profit organization to provide technological support for mining
in Chile. Its objectives are: to develop new technology for the country’s special needs, and, to provide the .
government with technical information for establishing policies.

CIMM'’s areas of action are exploitation of mines, processing of minerals, extractive metallurgy,
environmental control of works and plants, chemical analysis of materials and manufacture of special
equipment.

At present CIMM has its headquarters in Santiago and Branch offices in Calama-Chuquicamata,
Antofagasta and La Serena.

PROCOBRE.

Sto. Domingo 550, Piso 2
Santiago

Phone: 632 2520

Fax: 638 1200

Procobre, the Chilean Center for Promotion of Copper Uses, was created to make the uses of copper
known, as well as to encourage its future use through research. This organization was an initiative of the
National Copper Corporation, and its participants are companies that are copper producers and consumers,
research centers and industrial associations in the sector. This center provides training and technical

assistance.

CENTER FOR COPPER AND MINING STUDIES (CESCO).
Luis Thayer Ojeda 059 Of. 43
Santiago
Phone: 233 4584 - 233 6837
Fax: 233 4584

The Center for Copper and Mining Studies was founded in 1984 as a private non-profit institution. Its
objectives are to research technical aspects related to mining, especially copper. Its activities are carried out
in three different ways: doing research projects on problems concerning the mining sector; holding debates, ‘
panel discussions and seminars on the subject; publishing results of its research and publishing a newsletter
named Mineria y Desarrollo (Mining and Development).
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INSTITUTO DE INGENIEROS DE MINAS DE CHILE
Avda. Bulnes 197 6° piso
Santiago
Phone: 695 3849 - 697 1076
Fax: 697 2351

The Instituto de Ingenieros de Minas de Chile - IMCH (Chilean Institute of Mining Engineers) groups
all mining and metallurgical engineers working in Chile. It has a membership of one thousand plus and was
created in 1930. The scope of activities of the IMCH is the professional advancement of its members. Every
year in October the IMCH performs its Annual Convention. The venue moves to different parts of the
country, principally in mining areas. The IMCH Convention is the principal professional venue for the
Chilean mining community and enjoys international recognition.

The IIMCH is a highly reputed institution. Members appointed by the IMCH serve in most of the
Boards of State-owned mining companies such as ENAMI, Codelco-Chile, ENAP (the national oil company)
and others. It also has representatives in the Boards of the Sociedad Nacional de Mineria; in the National
Geological Service (Sernageomin); and in the Centro de Investigacion Minera y Metalirgica - CIMM (the
national mining and metallurgy research and development center).

COEXSERMIN.
Silvina Hurtado 1645
Santiago
Phone: 274 0086
Fax: 234 1162

The Committee for Export of Mining Services (Coexsermin) is an organization formed in 1988, under
the sponsorship of Prochile, by a group of Chilean companies involved in mining to join forces to export
mining services to other countries.

j The companies that make up Coexserminare: Geoestudios, Mas Errazuriz, Juan Rayo Ingenieria Ltda.,
N.C.L. Ltda., Inpac, Geoexploraciones, Compariia Minera del Pacifico and the Center for Metallurgic and
Mining Research.

This Committee has named representatives in Peru, Bolivia, Ecuador and Argentina and will soon do
so in Brazil, Columbia and Venezuela.

Among the services provided by these companies are geological studies, mining explorations,
geophysics, geochemistry, mining engineering, basic engineering and design, metallurgical studies, chemi-
cal analysis, quality control, processes engineering, earthwork, excavations and construction and inspection
of works and installations.

EDITEC LTDA.
Pérez Valenzuela 1098 Of. 98
Santiago
Phone: 235 8100
Fax: 235 8068

This Publishing House has been systematically dedicated since 1980 to the dissemination of informa-
tion on the activities of the Chilean mining sector. Its main publication is the monthly magazine "Mineria
Chilena" ("Chilean Mining"), provides information on the sector’s activities, mainly in Chile, and to serve as
a link between researchers, academics, executives, professionals and equipment manufacturers that are
interested in the development of this activity. :
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Editec also publishes Cartamin, which contains commercial information and appears monthly, with
specialized material referring to mining companies, imports of mining equipment and products and new
processing and exploitation technology made known internationally in the specialized press.

The Chilean Mining Compendium assembles a great amount of information on mining producers,
entrepreneurs and suppliers in Chile.

Latinomineria is another publication of this Publishing House, oriented to the South American
countries with important activities in mining, published four times per year.

IX.2.- ADVERTISING MEDIA IN THE MINING SECTOR

In Chile there is adequate information and advertising coverage of mining activity in the country on
spanish language.

The print media can be divided into three segments:

- Newspapers

- Specialized magazines

- Yearbooks or catalogues

Newspapers

The oldest newspaper and the one which carries most political weight in Chile is "El Mercurio", which
publishes a Supplement dedicated to Mining irregularly but usually about six times per year. The Supple-
ment is included in the normal edition of the newspaper.

The "La Tercera de la Hora", with similar circulation to "El Mercurio" and a tabloid format, also
publishes supplements dedicated to the Mining sector sporadically. In this case, there are 2 or 3 editions per
year (on the occasion of Codelco and Miner’s Day).

There are two newspapers dedicated to economic activity that include a page on mining once a week
These are "Estrategia” and "El Diario".

Specialized Magazines
"Boletin Minero" (Mining Bulletin)

Sociedad Nacional de Mineria
Teatinos 20 3th floor

Santiago

Phone: 639 6710

Fax: 697 1778

This magazine is owned by the National Mining Association, an organization that is made up of
mining entrepreneurs. The publication indicates that 3,000 copies are issued. Its circulation is sporadic, and
about 8 editions are published per year. The content is associated with small and medium-scale mining and
focuses on the concerns of mining associations. Its format is 18.5 cm by 26 cm.; it has an average of 48 pages,
one-color text and up to four-color advertisements.
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"Reverbero” (The Smelter)

. Asoc. Nacional de Supervisores del Cobre
Amunategui 86 Of. 407

. Santiago
Phone: 696 4883
Fax: 696 4883

This is the official publication of the National Association of Copper Supervisors, an organization that
is made up of professionals (management area) that work at Codelco-Chile.

The publication indicates that it has a circulation of 3,000 copies. The contents relate to Codelco-Chile
concerns, and the company’s relationship with its professional sector. Its format and number of pages is
similar to the Sonami Bulletin.

"Minerales"

Instituto de Ingenieros de Minas de Chile

Av. Presidente Bulnes 197 Piso 6

Santiago

Phone: 695 3849

Fax: 697 2351

It is the official publication of the Chilean Institute of Mining Engineers, an organization that is made
up of professionals in this field who work in the mining industry. '

. The publication indicates thatithasa circulation of 2,000 copies. It is published every four months. The
contents are mostly technical, with articles written by members of the institution.

"Mineria Chilena" (Chilean Mining)

Editec Ltda.

Pérez Valenzuela 1098 Of. 98

Santiago

Phone: 235 8100

Fax: 235 8068

This is a journalistic-technical publication owned by the publishing company Editec Ltda. which

covers the whole spectrum of mining activity. Its circulation is 9,000 copies. The contents balance journalistic
information on the mining sector with technical articles that focus on available technological advances.

Its full color format is similar to international publications with a number of pages that ranges from
80 to 120 per edition.

"Desarrollo Regional"

” Desarrollo Regiohal
Calle Latorre 2342
Antofagasta
Phone: 55-266040

. Fax: 263433

This quarterly publication is owned by a publishing house located in the city of Antofagasta, (northern
Chile). Its contents focus on mining operations carried out by companies operating in that part of the country.
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"Latinomineria"

Editec Ltda.

Pérez Valenzuela 1098 Of. 98
Santiago

Phone: 235 8100

Fax: 235 8068

This magazine, circulated in South American countries involved in mining is published in Chile with
the support of Editec Ltda. It began December 1991. Circulation numbers 10.000 copies.

Yearbooks and Catalogues

"Chilean Mining Compendium"

Editec Ltda.

Pérez Valenzuela 1098 Of. 98
Santiago

Phone: 235 8100

Fax: 235 8068

A yearbook following the lines of the Mining Journal, an English publication. It has been published
since 1986 uninterruptedly by the same publishing house as the MINERIA CHILENA Magazine (Editec
Ltda.). It includes the following sections: Analysis of mining activity during the year; list of established
mining companies; description of the largest mining companies operating in the country; list and services
offered by contracting and engineering Companies; list and products offered by chilean manufacturers and
representatives of foreign suppliers; Who’s Who in mining and production Statistics.
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~ 2Crushers |
Other eqmpment for Plant

- '?Proyect Andacollo Dayton
: Lqmpment Fleet ﬁ;'; o

1 Surface.dnllmg -
- 2Loaders 15yd3
10 Trucks 110t
~ Other equlpment for Mine
~ 3Crushers
Other equlpment for Plant

; _’Proyect‘:-Axida‘cdlld-' Enami v
pmeni

~ 5Surfacedrilling
_ 5Shovel30yd3
40 Trucks 190t __
- Other equlpment for Mme o
6 Crushers .
oamis..

100 Flotanon Cells _'
L Other equlpment fo ! let

' equpmentl-'lee

vProyect lvén-Zar Rayrock

Eqmpment Fleet

o
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